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P TO PLANTING OF TREES 

This letter throughout its known history 
has represented the unvoiced labial stop. 
I t  corresponds to Semitic 1 (pe), Greek 

r, r, 7 (pi). The rounded form occurs in 
the early Greek inscriptions from theisland 
of Thera. In  the Italic alphabets the form 
varied strangely. The Chalcidic Greek had 

merely r and P. Etruscan had 1 and P. The Latin alphabet 
shows two forms r and p, one clearly taken from the Greek and 
the other probably from the Etruscan. The Umbrian alphabet had 

I ,  a form resembling the ancient Semitic. Faliscan had the 
rounded form 7 ,  r, Oscan lengthened the second small vertical 
stroke and developed the form n. 

The minuscule letter resembles the majuscule, the chief differ- 
ence being that the loop is brought down to the level of the line 
of writing and the vertical stroke extended below the line. Thus 
a cursive form of the 6th century was r, the uncial form was -P, 
the Carolingian P. I n  modern hand-writing and printing the 
vertical stroke is ertended upwards again, the loop remaining small 
and on a level with the line, p. 

I n  English and other modern languages the letter is used in 
combination with h in words of Greek origin to denote the un- 
voiced bilabial spirant, expressed in other words by the letter f, 

e.g., philosophy, phonetics, graphic. (B. F. C. A.) 

PAARDEBERG, a ford on the Modder River, in the Orange 
Free State, 23 miles S.W. of Kimberley, was the scene of the sur- 
render of Cronje's force to  the British under Lord Roberts on 
Feb. 28 ,  1900. After the relief of Kimberley by French's cavalry, 
Cronje's command, which had been covering the siege, retreated 

from its position a t  Magersfontein towards Bloemfontein. The 
main body of the British infantry was despatched in direct pur- 
suit, and French's cavalry, despite the exhaustion of their horses, 
moved south-east from Kimberley and successfully headed 

Cronje off a t  Paardeberg. An attempt was made on February 18 
to rush his laager by a concentric attack from west, south and 
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PAARL-PACHOMIUS 
before the Boer fire, while an opportune raid by General Chris- 
tian D e  Wet was a contributory cause of their failure. Cronje'r 
fate was not averted but only postponed. Attempts to  effect hi: 
relief by renewed attacks on the investing lines from without 
failed to break the ring which encircled him; after ten days' in- 
vestment and bombardment, he surrendered on Feb. 28 with 4,000 
men. (See also SOUTH AFRICAN WAR.) 

PAARL, a town 36 m. by rail E.N.E. of Cape Town, situated 
about 400 f t .  above sea level on the banks of the Berg river, along 
which it  straggles for about 7 miles. T o  the west of the town are 
the Paarl mts. ; to  the east is the Drakenstein range. I n  and around 
the town are gardens, orange groves and vineyards. I t  is a busy 
agricultural and industrial centre. Fruit and tobacco cultivation 
is increasing. Wine, brandy, wagons and harness are made. There 
are several high schools, a training college and an industrial insti- 
tute. I n  1921 the population consisted of 6,395 "coloured" persons, 
213 natives, 30 Asiatics, and 5,760 Europeans. By 1936 the latter 
had increased to 8,823. Paarl was founded in 1687. 

PABJANICE, a town of Poland, in the province of Lodz, 
10 mi. S.S.W. from Lodz. Pop. (1931) 45,614. I t  lies amidst ex- 
tensive forests round the head-waters of the NCr, which were the 
hunting-grounds of the Polish kings. I t  has woollen, cloth and 
paper mills, and manufactures agricultural implements. German 
troops took the town in 1939. 

PABNA or PUBNA, a town and district of British India, in 
the Rajshahi division of Bengal. The town is situated on the 
river Ichhamati. Pop. (1931), 21,904. The district of Pabna has 
an area of 1,678 sq.m. Pop. (1931), 1,445,654. It is bordered 
along its entire east face by the main stream of the Brahmaputra 
or Jamuna, and along its south-west face by the Ganges or Padma. 
Apart from the two great bordering rivers, it is intersected by 
countless water-channels, so that during the rainy season every 
village is accessible by boat and many by boat only. Almost the 
whole area is one green rice-field, the uniform level being broken 
only by clumps of bamboos and fruit-trees, which conceal the 
village sites. The Chalan Bil on the west is a marshy area 
once extending over 400 sq.m. I t  has been largely filled up by 
silt deposited by the rivers. The two staple crops are rice and 
jute. 

PACA, a large, heavily-built, short-tailed rodent recognized 
by its spotted fur. This rodent (Agouti paca), together with one 
or two other tropical American species, represents a genus akin 
to  the agoutis and included in the family Dasyproctidae. Pacas 
may be distinguished by their heavier and more compact build, 
the longitudinal rows of light spots on the fur, the five-toed hind- 
feet, and the peculiar structure of the skull. Their habits are 
similar to those of agoutis. I n  Erazil the flesh is eaten. Males 
differ from females in the rough outer surface of their cheek- 
bones. The paca-rana (Dinomys branicki), from the highlands of 
Peru, differs by its well-developed tail and the arrangement of the 
spots. (See RODENTIA.) 

PACATUS DREPANIUS, LATINUS (or LATINIUS), 
one of the Latin panegyrists, flourished a t  the end of the 4th cen- 
tury A.D. H e  probably came from Aginnum (Agen), in the south 
of France. H e  was the contemporary and intimate friend of Auso- 
nius, who describes him as the greatest Latin poet after Virgil. 
I n  A.D. 390 he was proconsul of Africa. H e  is the author of an 
extant speech (ed. E. Bahrens in Panegyrici latini, 1874, No. 
12) delivered in 389 in honour of Theodosius I. 

PACCMIA, GIROLAMO DEL (1477after  1535), Sienese 
painter, son of a Croatian cannon-founder, was born in Siena. 
I n  early life he visited Florence and Rome, returning t o  Siena 
in 1508. His fine altarpiece in the church of S. Christoforo reveals 
the influence of Raphael and Fra Bartolommeo. H e  was, how- 
ever, an eclectic, and came more and more under the influence of 
Sodoma. I n  company with that master and with Beccafumi, he 
worked at  the frescoes in the oratory of S. Bernardino. Other 
works are in the Oratory of S. Caterina in Fontebranda, in the 
Siena gallery, and in the National Gallery, London. Having 
joined the notorious company of the Bardotti, he is supposed to 
have fled upon the suppression of that turbulent club in 1535, and 
nothing further is known of him. 

PACHECO, FRANCISCO (1564-1654), Spanish painter 
and art historian, was born a t  Sanlucar de Barrameda, where he 
was baptized on Nov. 3, 1564. H e  went early to Seville, where 
he lived with his cousin, F. Pacheco, a canon whose house was a 
meeting place of the learned and artistic world of the town. 
Pacheco studied art under Luis Fernandez. I t  is not known 
whether he went abroad, but he greatly admired Italian ar t  and 
formed a collection of Italian Renaissance drawings. Later he 
opened an academy which was largely attended. Of his pupils the 
most distinguished were Alf. Cano and Velazquez, who became 
his son-in-law. His early work is hard and cut out; after a visit 
in 1611 to Madrid and Toledo, where he met Greco, he became 
interested in the problem of chiaroscuro. Specimens of his work 
are to be seen a t  Seville in  the gallery, the university and the 
cathedral. The church of St. Sebastian a t  Alcala de Guadaira, 
near Seville, contains one of his most important works. H e  
was a successful portraitist and is said to have executed 150 por- 
traits. Pacheco visited Madrid again in 1623 in the company of 
Velazquez and stayed there for two years. I n  his later life he  
devoted himself to  writing. His treatise on the ar t  of painting 
(Arte de la pintr~ra, 1640) is of considerable value for the study 
of Spanish art. 

PACHER, MICHAEL (fE. 1465-1498), German painter and 
wood carver. His chief work was th- great altarpiece in the parish 
church of St. Wolfgang, in Upper Austria, commissioned by  the 
abbot Benedict Eggh of Mondsee and executed between 1478-81. 
I t  is one of the greatest monuments of the late German Gothic 
period. The centrepiece is an elaborate wood carving representing 
Christ and Mary with St. Wolfgang and St. Benedict. The wings, 
two on each side, are painted with scenes from the life of Christ 
and of St. Wolfgang. While the carving is of the late Gothic style 
prevalent in Germany at  the time, the paintings are influenced by 
the Italian Renaissance, which penetrated into the Tirol from 
Verona. The figures are plastic, the composition clear and monu- 
mental. 

Other works by the master are: The altarpiece (wood carving) 
in the church of Gries, near Bozen (1471); the high altar for the 
church of St. Francis, in Salzburg, begun in 1484 and left un- 
completed; and the altarpiece of the cathedral a t  Brixen, repre- 
senting the fathers of the Church, panels of which are in the 
Munich and Augsburg galleries. 

See 0. Doering, Michael Pacher (Miinchen, 1913). 
PACHMANN, VLADIMIR DE (1848-1 933), pianist, was 

born on July 27, 1848, a t  Odessa, Russia, where his father was 
a professor at  the university. His first musical instruction was on 
the violin a t  the age of six and i t  was not till he was ten that he 
began the serious study of the piano, under Dachs, a t  Vienna. H e  
made his first appearance in Russia in 1869, but afterwards with- 
drew from the platform and continued his studies for a number 
of years; then, reappearing, he obtained a t  once universal recogni- 
tion as one of the most remarkable executants of the day. As a n  
interpreter of Chopin in particular he always excelled, while his 
amusing platform mannerisms and eccentricities, taking the shape 
of audible comments on the music, comic gestures, and so on 
added to his popularity. H e  died Jan. 7, 1933. 

PACHOMIUS, ST. (292-346), Egyptian monk, the founder 
of Christian cenobitical life, was born, probably in 292, a t  Esna 
in Upper Egypt, of heathen parents. H e  served as a conscript 
in one of Constantine's campaigns, and on his return became a 
Christian (314); he a t  once went to  live an eremitical life near 
Dendera by the Nile, putting himself under the guidance of a n  
aged hermit. After three or four years he was called (by a n  
angel, says the legend) to establish a monastery of cenobites, o r  
monks living in common. (See MONASTICISM, 3 4.) Pachomius 
spent his life in organizing and directing the great order he had 
created, which at  his death included nine monasteries with some 
three thousand monks and a nunnery. The order was called 
Tabennesiot, from Tabennisi, near Dendera, the site of the first 
monastery. Athanasius was his firm friend and visited his mon- 
astery c. 330 and later. The date of his death was probably in  
346. 

The best modern work on Pachomius is by P. Ladeuze, Le CLno- 
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bitisme paklzomien (1898). There have been differences of opinion 
in regard to the dates; those given above are Ladeuze's, now commonly 
accepted. The priority of the Greek Li fe  of Pachomius over the 
Coptic may be said to be established; the historical character and 
value of this life are now fully recognized. A good analysis of all the 
literature is supplied in Herzog's Realencyklopadie (ed. 3 ) .  See also 
W .  E. Crum, TIzeological Tex t s  from Coptic  papyri (1913). 

PACHUCA, a city of Mexico and capital of the State of 
Hidalgo, 5 5  m. direct and 68 m. by rail north-north-east of the city 
of Mexico. Pop. (1921) 40,802 Pachuca's railway connections in- 
clude the Mexican, the Hidalgo and the Mexican Oriental. The 
town stands in  a valley of an inland range of the Sierra Madre 
Oriental, a t  an elevation over 8,000 f t .  above the sea, and in the 
midst of several very rich mineral districts-Atatonilco el Chico, 
Capula, Potosi, Real del Monte, Santa Rosa and TepenenC. I t  is 
said that some of these silver mines were known to the Indians 
before the discovery of America. I t  was here that BartolomC de 
Medina discovered the "patio" process of reducing silver ores 
with quicksilver in 15 57, and his old hacienda de beneficio is still 
to be seen. Pachuca was founded in I j34, some time after the 
mines were discovered. The city has some fine modern edifices, 
among which are the palace of jilstice, a scientific and literary in- 
stitute (now a university), a school of mines and metallurgy, 
founded in 1877, a meteorological observatory and a public library. 
Mining is the chief occupation. Electric power is derived from 
the Regla Falls, in the vicinity. The city's industrial establish- 
ments include smelting works and a large number of reduction 
works, including some of the most important metallurgical works 
in the republic. 

PACHYDERMATA, a term often applied to thick-skinned 
animals, such as the rhinoceros, elephant and hippopotamus. The 
animals included by it  have no close affinities. 

PACIFIC, COMMAND OF THE. The development of 
the strategic situation in the Pacific ocean, as it now exists, may 
be said to have begun in 1894 when a victorious Japan eliminated 
the Chinese navy as a serious factor in the balance of sea-power. 
Three European sovereignties then proceeded to establish bases in  
the Far East, Russia a t  Port Arthur, Germany at  Tsingtao, the 
naval fortress of Kiaochow on Shantung, and Great Britain a t  
Weihaiwei. During this period, the most serious rivalry lay be- 
tween Russia and Japan, each intent upon the control of Korea, 
and in 1904-05 the issue was resolved by a war in which Japan 
eliminated the Russian navy in the Far East as completely as the 
Chinese navy had been eliminated ten years before. Japan was 
left in undisputed mastery of Asiatic waters from Kamchatka i n  
the north to  the Philippine archipelago in the south. 

In  1902 Great Britain concluded an alliance with Japan and so 
safeguarded her interests in  the Far  East. The British force on 
the China station was reduced, therefore, to a mere cruiser squad- 
ron. While Germany continued to fortify Tsingtao as a refuge 
for her small Asiatic fleet, i t  was clear that her forces, whether 
on land or sea, did not materially affect Japan's supremacy in 
armaments. At Manila in the Philippines the United States kept 
a few secondary ships of war, but took no steps to develop the 
naval resources of this fine harbour. Guam, an American island 
of the Marianas group, lying I,joo m. to  the east of the Philip- 
pines, ranked only as  a fuel station, though its position invested 
it  with unique strategic value. 

This situation continued, substantially unchanged, from the 
year 1905 when the Treaty of Portsmouth was signed between 
Russia and Japan, and the outbreak of the World War in 1914. 
The Far  Eastern seas, which had long been the arena of con- 
flicting claims to supremacy, had now passed definitely and, as it  
seemed, permanently, under the control of a single Power. Sub- 
sequent events have tended to consolidate the strategic predomi- 
nance of the Japanese empire. The conquest of Tsingtao early in 
the World War eliminated the only German stronghold in the 
Pacific. Domestic convulsions in  Russia, by apparently reducing 
the naval forces of that State t o  impotence, have rendered still 
more remote the prospect of Vladivostok again becoming the 
headquarters of a formidable fleet. 

I n  order to understand the new position, it  is necessary to 
appreciate what the naval strategist means by "radius of fleet 

COMMAND OF THE 
~ction." Modern fighting ships have a narrow radius of action, 
iimensioned by their relatively meagre fuel capacity. I n  time 
)f war individual cruisers may roam the sea for weeks, even for 
nonths, a t  a stretch, replenishing their bunkers as opportunity 
~ffers. This, however, is not possible for an organised fleet, at- 
ended by the smaller craft which are essential as watch-dogs to  
he heavy ships. From experience gained in the World War it  is 
:stimated that a battle-fleet with its proper complement of ancil- 
ary units can remain at  sea under war conditions not longer than 
'our days. T o  be within reach of attack the objective must not 
3e farther away than two days' travel a t  ordinary speed. T o  all 
ntents, a battle-fleet within the war zone is restricted to  a cruise 
~f 96 hours. 

These essential facts demonstrate the intimate relation between 
strategy and geography. I n  the vast expanse of the Pacific ocean, 
:very problem of naval strategy involves the question of base 
tacilities, and the broad consideration to be faced is that in  con- 
;equence of recent international negotiations, the number of po- 
.ential naval bases in the Pacific has been substantially increased, 
with the result that squadrons, if not whole fleets, may henceforth 
Je able to operate in waters which formerly !ay b e y o ~ d  their 
reach. I t  is true that a great many of these islands are mere 
itolls, affording little or no shelter for large vessels, and lacking 
wen the most rudimentary naval resources. An important part 
was played in the South Atlantic operations of the British fleet 
juring the World War by  the remote coaling base a t  Abrolhos 
Rocks, off the Brazil coast. 

Hence, the direct bearing of the Treaty of Versailles on the 
naval problems of the Pacific. Under that treaty, the former 
German islands north of the Equator passed into the custody of 
Japan, while those south of the Equator were transferred to  the 
British empire. As an element in naval strategy, these islands 
possess an immense potential importance. Since 1919 Japan has 
~xercised mandatory powers over several island groups situated 
far out in the Pacific. Strategically, her most important acquisi- 
tions are the Peleliu islands (500 m. east of the Philippines) ; the 
Carolines; the Marianas islands, excepting Guam, which is Ameri- 
can territory; and the Marshall group, these latter being some 
1,700 m. to  the southwest of Hawaii. Light naval vessels, air- 
craft and submarines, judiciously distributed among the islands 
named, would represent a serious menace to a hostile force ad- 
vancing towards Japan from the east. 

I t  is thus essential to  note that under the mandate of the League 
of Nations, the use of these islands for warlike purposes and their 
fortification are forbidden. Of equal significance have been the 
results of the Washington Conference ( q . v . ) .  The covenants 
there arrived at  in 1922 not only reduced the battle-fleets of the 
leading naval Powers according to a definite schedule, but  they 
deal also with naval bases and have in some degree nullified the 
effect of the territorial changes in the Pacific for which the Ver- 
sailles Treaty was responsible. Under the Washington Treaty 
the British empire, the United States and Japan agreed to main- 
tain the status quo as to fortifications and naval bases in  a series 
of highly important strategic positions in the Pacific. The United 
States, for example, is pledged not to  improve in any way the 
shore defences or naval works in the Philippines, Guam or the 
Aleutian islands; Japan accepts the like obligation in regard t o  
the Bonin islands, Formosa and other insular possessions; while 
the British empire is debarred from adding to the naval resources 
of Hongkong. 

The Hawaiian islands are also exempted, though they are more 
than 2,000 m. from the American mainland. Their position makes 
them invaluable as the pivoting centre of a fleet charged with 
the task of defending not only the western seaboard of the United 
States but the outlying territories of Alaska and Samoa. 

The zone of agreement demarcated a t  the Washington Confer- 
ence begins east of the meridian of 110" E. long. Singapore lies 
just outside this limit and is thus not subject to  the pledges 
against fortification. First utilised as a naval harbour in  1882, 
Singapore has been for many years the southern base of the 
British China Squadron. Over the development of Singapore as  
the naval base of a battle-fleet, there has been serious controversy 



PACIFIC BLOCKADE-PACIFIC ISLANDS 
in Great Britain, successive Governments, Conservative and 
Labour, taking different views. The new dockyard was begun in 
1924-25, and was advocated on grounds mainly, if not entirely, 
defensive. The contention is that Singapore is regarded by Aus- 
tralia and New Zealand as the United States regards Hawaii. 
A naval station a t  Singapore would be an indirect but none the 
less effectual deterrent to  plans, if they should ever be considered, 
for  the invasion of Australia or New Zealand. The susceptibili- 
ties of these Dominions have been aroused somewhat by the non- 
renewal of the Anglo-Japanese Alliance. 

Since the Washington Conference, competition in  battleships 
has been abated. But additional attention has been directed to  
cruisers, of which Japan has constructed a powerful contingent. 
The range of action of cruisers has become a factor on which 
experts lay great emphasis. By Great Britain, with her numerous 
coaling stations and her interest in confined waters like the Medi- 
terranean, small cruisers are held to  be most useful. But the 
United States, surveying an ocean like the Pacific, which extends 
from the Arctic to  the Antarctic regions, and has a breadth as  
great as  ~ o , o o o  m., and covers nearly one-half of the surface of 
the earth, is anxious for cruisers of the largest size; that is 
~ o , o o o  tons. The Panama canal has enabled the United States to  
operate her fleet in  two oceans, the Atlantic and the Pacific, and 
i t  is to the Pacific ocean in particular that she has devoted her 
naval developments. The fleets of the United States and Japan in 
the Pacific have become, therefore, the major determinants of 
the strategic situation. But, in the main, these imposing forces 
are dependent on shore communications, which shores are separ- 
ated by  thousands of miles. Even Hawaii and Singapore are 
outside of a fighting radius that would include Japan. No single 
Power or group of Powers, therefore, has achieved an absolute 
control of this vast area of sea. Up to the present, the Latin 
American Republics, bordering on the Pacific, for instance Chile 
and Peru, have not organized naval forces that seriously affect 
the situation. (See SINGAPORE; WASHINGTON CONFERENCE, etc.) 
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the PaGZfic in the Twentieth Century (translated 1922) ; A. J. Toynbae, 
Survey of International Affairs, 1920-23, pp. 418-509 (1925) ; H. G. 
Miller, The Isthmian Highway (1929). 

PACIFIC BLOCKADE, a method of coercion short of 
war exercised by  a great Power for the purpose of bringing pres- 
sure t o  bear on a weaker state. That  it  is an act of violence, and 
therefore in  the nature of war, is undeniable. I n  this respect it  
is an act of war, and may be so regarded by a power strong enough 
to resist. On the other hand, the object and justification of a 
pacific blockade being t o  avoid war with the state against which 
the operation is carried on, rights of war cannot consistently be 
exercised against ships belonging to other states than those con- 
cerned. And yet if neutrals were not to  be affected by it, the 
coercive effect of such a blockade might be  completely lost. Re- 
cent practice has been t o  limit interference to  the extent barely 
necessary t o  carry out the purpose of the blockading powers. 

The earliest recorded instance of pacific blockade is the Anglo- 
Swedish blockade of Norwegian ports in 1814. This was succeed- 
ed by  the intervention of France, England and Russia in Turkish 
affairs in  1827, and, in  1837, by Great Britain against New 
Granada. 

The Declaration of Paris, 1856 (q.v.), however, required that 
"blockades in order to  be binding must be effective; that is to  say, 
maintained by a force sufficient really to  prevent access t o  the 
coast of the enemy." 

The blockade which first gave rise t o  serious theoretical dis- 
cussion on the subject was that instituted by France in 1884 in 
Chinese waters. On Oct. 20, 1884, Admiral Courbet declared a 
blockade of all the ports and roadsteads between certain specified 
points of the island of Formosa. The British Government pro- 
tested that Admiral Courbet had not enough ships to render the 
blockade effective, and that i t  was therefore a violation of the 

Declaration of Paris, 1856. Moreover, the French Governinenc 
could only interfere with neutral vessels vfolating the blockade 
if there was a state of war. If a state of war existed, Britain as 
a neutral was bound to close her coaling stations to  belligerents. 
The British Government held that in the circumstances France 
was waging war and not entitled to  combine the rights of peace 
and warfare for her own benefit. Since then pacific blockades have 
only been exercised by the great Powers as a joint measure in 
their common interest, which has also been that of peace; and in 
this respect the term is taking a new significance in  accordance 
with the ordinary sense of the word "pacific." The penalty for 
breach of pacific blockade by  neutrals is detention or  sequestra- 
tion. In  no event may ships be confiscated. 

By the Hague Convention (11. 1907) respecting the employ- 
ment of force for  the recovery of contract debts, the contracting 
powers agree "not to  have recourse to  armed force for the re- 
covery of contract debts claimed from the government of one 
country by the government of another country as  being due t o  
its nationals," unless "the debtor state refuses or neglects t o  
reply to an offer of arbitration, or after accepting the offer pre- 
vents any compromis from being agreed on, or after the arbitra- 
tion fails to  submit to  the award" (Art. I). Though this does 
not affect pacific blockades in principle, i t  supersedes them in 
practice by a new procedure for some of the cases in which they 
have hitherto been employed. (T. B.; H.  H. L. B.) 

PACIFIC HIGHWAY, an Amerlcan highway running along 
the western border of the United States from Vancouver, Canada, 
to the Mexican boundary line south of San Diego, Calif., about 
1,675 m. long. I t  is paved or hard the entire distance. The sea 
or mountains are within view of the highway from end to end. 
I t  passes Mt. Rainier, Crater lake and the Mt. Lassen volcano. 

PACIFIC ISLANDS (OCEANIA). The term Oceania is 
rather loosely applied to  the large number of Pacific islands 
which are scattered over a great expanse of ocean, from the Phil- 
ippines, New Guinea and Australia to 130' W., and from tropic 
to tropic. Oceania does not include the archipelagoes which clearly 
belong geographically to  Asia, the Philippines, the Netherlands 
Indies, etc., or the islands which are attached geographically to  
the western coasts of the Americas. 

T h e  T h r e e  E t h n o l o g i c a l  Divis ions of Oceania.-The Pa- 
cific islands fall into three principal ethnological divisions: Mela- 
nesia, Micronesia and Polynesia. Melanesia includes the British 
possessions of Fiji, the Louisiade archipelago, Santa Cruz Islands 
and the Solomon Islands (the former German Solomon Islands 
are administered as a League of Nations mandate by Australia) ; 
the French possessions of New Caledonia and Loyalty Islands; 
the New Hebrides, which are under a British-French condomin- 
ium; and the New Britain archipelago (formerly the Bismarck 
archipelago), taken over by Australia after World War I and oc- 
cupied by the Japanese during their southward thrust in the winter 
of 1941-42. 

Micronesia includes the former German island possessions which 
Japan received as a League of Nations mandate after World War 
I, the Caroline, Marshall, Marianas and Palau (Pelew) Islands; 
the island of Guam, acquired by the United States after the 
Spanish-American War of 1898 and seized by the Japanese on 
Dec. 12, 1941; and the British-owned Gilbert Islands. Polynesia 
includes Hawaii; part of the Samoan archipelago; the Tuamotu 
(Paumotu) and Wallis archipelagoes; the America, Cook, Ellice, 
Manihiki, Phoenix, Tokelau, Tonga, Marquesas, Society and 
Tubuai Islands; and the small islands of Niue and Pitcairn. 

There are important differences of ethnology, culture and so- 
cial habits in these three divisions of Oceania. The Melanesian 
peoples are of the Negroid type found among the aborigines of 
Australia. They have black skins and frizzy hair. They are not 
seafaring peoples and they showed little instinct for building up  
any social order. They are addicted t o  the practice of magic and 
to totem worship, except where they have been influenced by  
foreign occupation. Cannibalism and tribal feuds were character- 
istic of Melanesian life but have disappeared as a result of Euro- 
pean rule, except in the unexplored interiors of the Solomon 
Islands, the New Hebrides and Xew Guinea. 
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The Polynesian peoples are generally more advanced than the 

Melanesians, taller in stature, light brown in colour, with glossy, 
dark or wavy black hair. Caucasoid-Mongoloid and Negroid-Mon- 
goloid types are to  be found in Polynesia. The Polynesians are 
good natural sailors, divers and fishermen. Their chiefs possess 
considerable authority. Their economic life was retarded because 
of the lack of iron; but they showed considerable ingenuity in 
making knives out of such material as bamboo, sharks' teeth and 
shells, hatchets out of stone, fishhooks out of bone, spears out of 
wood, and drinking vessels out of gourds and coco-nut shells. 

In  an intermediate stage between the Melanesians and the Poly- 
nesians are the Micronesians, who have scanty beards and the ob- 
lique eyes of the Malay. The Micronesians are of smaller stature 
than the Polynesians and their skin is of darker brown. On the 
Caroline, Palau and Marianas Islands traces have been found of 
earthworks, walls and canals which were apparently built by some 
people of superior intelligence and organizing ability. The secret 
of the origin of these remains has never been solved. 

Geographically, as well as physically and socially, Micronesia 
is a bridge between Melanesia and Polynesia. Generally speaking, 
Melanesia lies north and northeast of Australia, between Australia 
and the equator. Micronesia is north of Melanesia, and Polynesia 
is east, northeast and southeast of Micronesia. 

P o p u l a t i o n  and D e p o p u l a t i o n  Problems.-Only very ap- 
proximate estimates of the population of Oceania are available 
because the interior regions of some of the islands are inhabited 
by savage tribes whose numbers are not accurately known. The 
total population of Oceania in 1942 was in the neighbourhood of 
~,ooo,ooo. I t  was estimated that there were two and a half or 
three times as many people in the Melanesian islands as in Poly- 
nesia, and about six times as many as in Micronesia. 

Contact with and adjustment to western civilization proved 
difficult for some of the South Sea peoples, in spite of the fact 
that foreign administration brought some cessation of intertribal 
feuds and some improvements in hygiene and sanitation. Some of 
the first white men who reached the islands were ruffianly ad- 
venturers who brought with them hitherto unknown social dis- 
eases, and the natives sometimes showed a lack of resistance to  
the spread of epidemics of such forms of illness as measles and 
dysentery. An epidemic of measles carried off about 40,000 
natives in Fiji in 1875. 

The impact of overzealous missionaries and administrators on 
the structure of native customs was sometimes unfortunate in its 
results. The demand that they wear western clothes was not al- 
ways in accordance u-ith the interests of health in the mild, warm 
climate of the islands, and the breakup of established tribal cus- 
toms may have contributed somewhat to the listlessness and lack 
of vitality which have been observed among the inhabitants of 
some of the islands. The tendency toward diminution of popula- 
tion, however, has not been uniform, and there has been consider- 
able progress in scientific knowledge of the psychology of primi- 
tive peoples. Polynesia seems on the whole to have withstood 
the impact of new foreign influences better than Melanesia or 
Micronesia, where the Japanese became as numerous as the na- 
tives and would certainly become the predominant element, 
racially, in the islands, i f  i t  mere not for the uncertain chances 
of World War 11. 

History.-The known history of Oceania is one of gradual and 
often haphazard discovery, beginning as early as the 16th century, 
followed by a period of more systematic annexation and admin- 
istration, with increasing trade and economic development during 
the 19th century. Ferdinand Magellan was the first European 
navigator t o  sail across the Pacific. After passing through the 
strait a t  the tip of South America which bears his name, he 
reached the islands of the Marianas group, which he called the 
"Ladrones," because the natives displayed a tendency to steal 
everything on the foreign ships on which they could lay their 
hands. H e  then proceeded to the Philippines, where he was 
killed in a tribal feud. 

As most of the Pacific islands are very small specks in the vast 
expanse of the ocean, it is not surprising that early navigators 
missed many of the islands and discovered others only by chance. 

Toward the end of the 16th century another Spanish explorer, 
Alvaro Mendaiia de Neyra, setting out from Peru, reached the 
Solomon Islands after sighting only one other island, probably 
in the Ellice group, during his voyage. His second voyage, in  
1595-96, led to  the discovery of the Marquesas Islands and, later, 
of Santa Cruz, where he died after attempting t o  found a settIe- 
ment. 

A Dutch navigator, ' ~ a c o b  Roggeveen, voyaging around the 
world in 1721-22, crossed the Pacific from east to  west and dis- 
covered Easter Island and some of the northern islands of the 
Tuamotu archipelago. H e  is also credited with sighting some of 
the Samoan islands. The latter part of the 18th century was a 
period of accelerated discovery by seamen and explorers of sev- 
eral nationalities. A Frenchman, Louis Antoine de Bougainville, 
who has given his name to the largest island of the Solomon 
group, touched a t  the central TuamotuS, the Society Islands, 
Samoa, the northern New Hebrides, the south coast of New 
Guinea and the Louisiade and Bismarck (later New Britain) 
archipelagoes. The famous British captain, James Cook, made 
three voyages to the south Pacific in 1769, 1773-74 and 1777-78. 
The first of these voyages took him to Tahiti and the Society 
group, to New Zealand and to the eastern coast of Australia. The 
second included visits to  New Zealand, the Tuamotu archipelago, 
the Society Islands, Tonga, Easter Island, the Marquesas and the 
New Hebrides. The third included Tonga, the Cook or Norway 
group, and Hawaii, which may have been known to the Spaniards 
earlier, but of which Cook may be considered the discoverer. 

The French explorer La PCrouse visited Easter Island, Samoa 
and Tonga in 1786, on a voyage from which he never returned. 
The islands west of Tonga were scoured by Joseph-Antoine d7En- 
trecasteaux, who was searching for La PCrouse, in 1792-93. The 
British captain, George \.7ancouver, who gave his name to Can- 
ada's principal port on the Pacific, touched a t  the Hawaiian Is- 
lands, following the course of Cook, in 1791. The Russian ex- 
plorer Adam Ivan Rrusenstern cruised in the Pacific in 1803 and 
was followed by two Germans, Otto von Kotzebue (1806) and 
Fabian Gottlieb von Bellingshausen ( I  81 9-2 I ) .  Their work was 
largely carried out in eastern Polynesia. 

The first noteworthy American explorer of the Pacific was 
Charles Wilkes, who visited, among other lands, Hawaii, Tonga, 
Fiji and New Zealand. A Frenchman, Dumont d'urville, carried 
out extensive explorations that took him from the Tuamotu and 
Marquesas Islands to Fiji, and the Solomon, Loyalty and Louisi- 
ade groups to New Guinea. 

Many of these early voyages were of a transitory character. 
But whalers, sealers and traders followed in the wake of the ex- 
plorers. Ths commercial value of copra (the dried meat of the 
coco-nut), pearls and tortoise shell was recognized. White settle- 
ment on the islands began, often under very bad auspices. De- 
serting sailors and escaped convicts from Australia were among 
the early settlers and committed many abuses against the natives. 
Unscrupulous captains also carried out a practice known as "black- 
birdingH-kidnapping natives for labour in other parts of the 
world. The worst of these abuses were checked by the introduc- 
tion of regular administration and by the efforts of devoted mis- 
sionaries. The London Missionary society worked westward from 
its headquarters in Tahiti to Tonga in 1797 and founded a settle- 
ment in Fiji in 1835. 

Oceania was gradually divided up among Great Britain, France, 
Gennany and the Cnited States during the 19th century. Com- 
mercial and national rivalries and occasional outbreaks of disorder 
among the natives hastened this process. France fonnally an- 
nexed the Marquesas Islands in 1842 and subsequently estab- 
lished title to New Caledonia and to Tahiti and the adjacent 
islands in eastern Polynesia. Great Britain annexed Fiji in 1874. 
American commercial and missionary influence in Hawaii was 
confirmed by annexation of this group in 1898; the United States 
advanced its influence in the western Pacific by acquiring the 
Philippines and Guam after the war with Spain a t  the same time. 

Germany became the predominant power in Micronesia, acquir- 
ing the Caroline, Marshall and Marianas Islands by purchase from 
Spain in 1899, after there had h ~ e n  some dispute as to  ownership 
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between the two countries. Germany took over the Bismarck 
archipelago in Melanesia, and a period of a loosely defined three- 
power protectorate (the United States, Great Britain and Ger- 
many being the powers concerned) over the Samoan Islands came 
to an end in 1899, when the United States took over the eastern 
islands of Samoa, and Germany established its authority over the 
larger western group of islands. Great Britain withdrew from 
Samoa altogether in consideration of compensation elsewhere. 
Great Britain and France established a condominium over the 
New Hebrides in 1906. 

World War I led to a redistribution of the balance of power in 
Oceania. Germany was altogether eliminated from this region. 
Japan took over the Caroline, Marshall and Marianas groups; 
Australia acquired the Bismarck archipelago and the German 
possessions in the Solomon Islands; and New Zealand received 
the mandate for western (formerly German) Samoa. There was 
little disturbance of the normally placid life of the South Sea 
Islands during World War I because Allied domination of the sea 
made it  impossible for Germany to defend these remote posses- 
sions effectively. 

A new and troubled era began for Oceania when Japan attacked 
the United States and Great Britain on Dec. 8, 1941 (Dec. 7 east 
of the international date line). The U.S. island outposts of Guam 
and Wake were captured by the Japanese in the first weeks of the 
war. There were U.S. raids on the Marshall and Gilbert Islands, 
on Wake and on Marcus Island. I n  their southward advance, the 
Japanese established themselves in New Britain, in New Ireland 
and in some places in the Solomon Islands. There seemed to be 
every likelihood that some of these numerous islands of Oceania, 
ordinarily peaceful except for occasional ebullitions of tribal war- 
fare, would be scenes of serious naval and air clashes in the battle 
for mastery of the Pacific. 

Phys ica l  Geography.- The islands of Oceania fall into the 
two main categories of volcanic and coral. The former are often 
mountainous; the latter usually rise very little above the surface 
of the sea. The soil of the volcanic islands is rich and conducive 
to luxuriant vegetation; the coral islands are mostly bare and 
desolate. The high islands of the Marquesas and Society (Tahi- 
tian) groups are formed from extinct volcanoes. There are active 
volcanoes in the Solomon Islands, in the New Hebrides and in 
the Tonga group, while the crater of Kilauea, in Hawaii, is still 
active. 

Coral is more frequently found in island formations in the Pa- 
cific than in any other ocean. There are three main types in 
which it  appears: namely atolls, i.e., rings of coral surrounding a 
central lagoon; barrier reefs, which lie in front of a coast line or 
encircle an island or a group of islands, leaving a channel between 
the barrier reef and the shore; and fringing reefs, which are 
extensions of the shore. These project usually a short, but 
sometimes a more considerable distance, and are not separated 
from the shore by any deepwater channel. The highest parts of 
the atolls, raised above the level of the sea ring, sometimes 
convey the impression of being distinct islands, especially after 
vegetation appears on them. 

Flora.-There is a striking contrast between the volcanic is- 
lands, with their profusion of trees, plants and vegetation, and 
the bare atolls. Coco-nut palms grow on the lowlands of the is- 
lands and often appear as a fringe along the shores. The alluvial 
plain districts are often used for the cultivation of bananas, rice, 
sugar cane and taro. Pineapples and some other tropical fruits 
and plants are found at  higher altitudes. The seeds of mosses and 
ferns and shrubs and trees are sometimes transplanted by wind 
or by birds and find favourable soil on the hillsides of the richer 
volcanic islands. 

By no means all the vegetation which is strikingly profuse on 
the richer South Sea Islands is indigenous. There has been a 
good deal of movement of natives from island to island in the 
past; and the migrants took with them the plants which they had 
found useful and ornamental. Europeans have enlarged the vege- 
tation still further by introducing and acclimatizing many trees, 
plants, fruits and vegetables which had not been hitherto known 
in the tropics. 

Fauna.-Few mammals are native to the islands, various spe- 
cies of rats and bats being the most familiar. Pigs are raised in 
many of the islands and their meat is much in demand for native 
feasts. There is some doubt as to whether pigs were brought into 
the islands by Captain Cook or whether these animals are de- 
scended from a breed brought with them by the Melanesians in 
their southward migration into the Pacific area. Cattle and horses 
found conditions of existence difficult a t  first. They sometimes 
reverted to a wild state and then seemed to flourish. Domestic 
beasts of burden flourished after the introduction of suitable 
fodder crops for their use. 

Birds are more numerous than mammals, pigeons and doves 
being among the more important breeds. Birds of specialized 
form appear in several of the island groups, megapodes in the 
Solomon Islands, the New Hebrides, Samoa and Tonga, and also 
in the Carolines and the Marianas. A rare bird known as the 
Didunculus, a ground pigeon of iridescent greenish-black and 
chestnut plumage, which forms a link between the extinct dodo 
and the African Treroninae, is to  be found in Samoa. I t  has been 
compelled by the depredations of cats and rats to change its liy- 
ing habits and to abandon the ground for the trees. Insect life in 
the islands is fairly abundant, but uneven in distribution. 

Fish abound in the islands, especially in the lagoons, and con- 
stitute an important part of the diet of the natives, who are 
usually expert fishermen. Two characteristics of South Sea fish 
are the gorgeous colour of many species and the fact that the 
flesh of certain kinds of fish is poisonous a t  some seasons of the 
year, but not a t  others. There are numerous turtles. 

S t r u c t u r a l  Arcs and Geology.-Several great zones of deep 
water may be traced in the Pacific ocean. The first is east of the 
Ryukyu (Loochoo) Islands and the Philippines. Beyond it, far 
out to sea, rise the island chains which stretch in scattered order 
from southeastern Honshu (the main island of Japan) to the 
Ogasawara Jima (sometimes called the Bonin Islands) between 
lat. 28' and 26' 30' N., the Volcano Islands (lat. 25'-24' N.),  
the Marianas, Yap and the Palau Islands. 

Islands of the Asiatic Continental Edge.-The Ogasamara Jima 
include nummulitic limestone with ancient igneous rock, and there 
are also newer (horizontal) limestones abutting against the older 
deposits. The Volcano Islands are said to continue the line of 
Fujiyama, Japan's highest peak. In  the southern Marianas ter- 
races of coral formation rise to the summits, but in the north the 
coral is restricted to the bases. Yap is formed of basic volcanic 
material. The Palau Islands are formed of a fossiliferous lime- 
stone that is more or less crystalline and rests on a volcanic foun- 
dation. Malakal in this archipelago reaches a height of over 
1,600 ft., and syenitic pebbles occur even on this high ground. 
These island chains, according to Suess, mark the limit of the 
continental mass of Asia. So they may be said to mark the edge 
of the easternmost of a series of steps, the edges of xhich may be 
indicated by the mountains of Korea and the Ryukyu Islands and 
by the Khingan mountains of Manchuria. Beyond the Ogasawara 
Jima-Palau region to the east is one of the world's chief lines of 
sea-deeps, 4,000 fathoms being considerably exceeded over long 
distances. 

Western Pacific Arcs. Introductory.--From the southeast of 
the Marianas another zone of deep water extends northeastward 
to the west-northwest end of the Hawaiian chain. Beyond this 
chain there is another great deep. From the east-southeast end of 
the Hawaiian chain another zone of deeps extends south-south- 
westward to the vicinity of East Cape, Xew Zealand, with a 
southeastward extension east of Chatham Island. The expanse of 
ocean extending southwestward between the two deep zones, 
Marianas-Hawaii and New Zealand-Hawaii, is marked by islands 
set in arcs. These arcs are rather a series of overlapping sub- 
parallel lines than strictly continuous curves. Arcs of the western 
Pacific farther and farther away from Australia show less and 
less traces of continental land, and mountain folding and volcanic 
lines, usually with atolls, are all that remain. The western Pacific 
arcs have been thought to  be in relation with those of both New 
Guinea and New Zealand. 

Tl'estern Pacific Arcs. I. Lozrisiade Islands, NCZEJ Caledorria, 
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Norfolk Island.-This arc may be traced through the Louisiade 
Islands, a prolongation of southeast New Guinea, New Caledonia, 
with the Loyalty Islands near by, and Norfolk Island, perhaps to  
northwest New Zealand. New Caledonia has a band of Archaean 
and Palaeozoic rocks running almost the whole length of the island 
from northaest to southeast, \I-hile what are probably Eocene beds 
fringe the southwest coast. Much of the old rock is slate or 
schist with serpentine, granitic and basic volcanic intrusions. The 
slates are interbedded with limestone containing fossil brachio- 
pods, referred to  the Trias. There are evidences of submergence 
and a wide-lagoon barrier reef. There is a general geological re- 
semblance between New Caledonia and New Zealand. The main 
mineral veins are of nickel in the eastern peridotite dikes. The 
Eocene rocks disappear in  places beneath the older ones, thus 
demonstrating overfolding, the direction of which may have been 
southwestward. There is thus no doubt that here is a remnant 
of a folded mountain chain. Some of the fossils found in New 
Caledonia are northern forms. 

Western Pacific Arcs. II. New Britain Archipelago, New 
Hebrides.-This arc is traceable especially through New Ireland, 
the Solomons and Santa Cruz to the Xew Hebrides. Xew Ireidrid 
possesses porphyries, diorite, some dark calcareous rock and some 
gray rather crystalline limestone reaching nearly 2,500 ft.  above 
the sea. The south of New Ireland is volcanic. But, to the north, 
sedimentary rocks rest on an ancient mass which is scarped 
toward the southwest and probably represents the most easterly 
of the New Guinea folds. The other islands of the New Britain 
group, as well as  the Admiralty Islands, are volcanic, with recent 
coral. The features of New Ireland, including the gray limestone, 
are continued along the chain to  the New Hebrides, and the lime- 
stone is thought to be Mesozoic. Several active volcanoes occur 
at  what appear to  be breaks in the chain which may be consid- 
ered as a fragment of the cordillera. Former statements as to  
ancient rocks in the New Hebrides have not been confirmed. 

Western Pacific Arcs. III. Caroline Islands, Marshall Islands, 
Fiji.-The general direction of the chain from the Marshall 
Islands to  Fiji, north-north~~est  t o  south-southeast, and the rela- 
tion of the Fijis to the others may not be simple because of the in- 
terference of the Samoan line discussed below. The Fiji Islands 
are mainly volcanic, including many tuffs interstratified with Ter- 
tiary limestone and resting on limestone older but still Tertiary. 
I n  the south of Viti Levu is a high granitic plateau which is said 
to be a horst. Vanua Levu has hot springs. Fiji yields malachite, 
antimony, graphite, gold and specular iron sand. W. M. Davis 
made a special study of the coral reefs of Fiji and thought that 
they were formed by the method inferred by Darwin. He also 
noted that on the southwest side of Viti Levu and on the south 
side of Vanua Levu there are raised reefs and fringing reefs but 
no barrier reefs offshore; uhile on the north and northwest sides 
of the island there are off-shore barrier reefs, but no raised reefs. 
The Ellice, Gilbert and Marshall Islands north of Fiji are vol- 
canic with coral atolls. Nauru Island, with its large phosphate de- 
posits, lies southwest of the Marshall group. The Carolines, west 
of the Marshalls, include several small chains not quite parallel to 
the main direction of the whole arc; it  has been surmised that 
they are built upon a deeply foundered fold system. 

Western Pacific Arcs. IV. New Zealand, Tonga.-The Ruahinc 
chain of New Zealand is a scheme of fold mountains with a Palae. 
ozoic axis parallel to  the east coast of North Island, New Zealand 
T o  the west of i t  lies a volcanic zone inctuding the peaks of 
Ruapehu and Tongariro, Lake Taupo, Rotorua, and the Bay of 
Plenty, with the volcano of White Island. The line is continued 
north along the Kermadec to the Tonga Islands. The western 
side of the Tonga chain is highly volcanic; Hongu-tonga and 
Hongu-hapai appear to be fragments of a single crater, and Toqua 
Kao, Late, Metis, Amargua and Falcon Islands are also pure11 
volcanic; the rock is basic. Tonumeia and the Nomuka grour 
(Mango, Nomuka-iki, etc.) have coral limestone over submarine 
volcanic deposits of tuffs, penetrated by basic volcanic dikes. The 
Vavau group, Tongatabu and Hapai do not show a volcanic sub. 
stratum. Xletis and Falcon Islands are usually submerged. 

Samoa, Tokelazc (Union) Islands, Phoenix Islands.-The fourtf 

ire, which has just been discussed, is bounded by a long sea-deep 
which, however, has its continuity broken just where certain Poly- 
~ e s i a n  island-chains cut it north of the Tonga Islands. The chief 
~f these is the Samoan group, but the Tokelau Islands and appar- 
:ntly the Phoenix Islands may be mentioned here. 

The Samoan chain shows vulcanicity, oldest in the east where 
.he craters have disappeared, less old in the centre where they 
Form peaks, and obviously very recent in the west. 

The Eastern Polynesian Chains, oriented west-northwest t o  
:ast-southeast, are based on a plateau, submerged beneath 700- 
Soo fathoms of water, on the east side of the zone of great depths. 
The island-chains diminish and disappear southeastward, and here 
the ocean reaches a depth of 2,000 fathoms and more. The 
Austral and Cook Islands are the most southwesterly chain. The  
Society Islands (Tahiti) form the middle one and include some 
stolls, but are mainly a basic volcanic group. Tahiti, itself ringed 
by strong cliffs with much evidence of submergence, has a dis- 
continuous barrier reef offshore. Here the submergence is older 
than in the Marquesas, and the embayed valleys are filled with 
slluvium. Although all volcanic activity has ceased, remains of 
pldnis d i d  ani~iials now living in the islands are found beneath 
some of the lava flovls, so vulcanicity is recent. The northeasterly 
chain is that of the Tuamotu or Low archipelago, in which 
Makatea (Metis) reaches a height of some 230 ft. Most of the 
islands are atolls which Agassiz thought were built on denuded 
summits of Tertiary limestone, cut a t  about sea level. The  
Manihiki Islands farther northwest may be related t o  the 
Tuamotu. 

The iMarquesas and the Outlying Groups.-Beyond the Tua- 
motu group to the northeast lie the Marquesas, showing basic 
volcanic material deeply dissected and recently so altered by sub- 
mergence that only fragments of coral are found in the bay-head 
beaches. The New Zealand-Hawaii zone of great depths is cut 
between the equator and lat. 10' N. by the low atolls of Christ- 
mas, Fanning, Samarang, Palmyra and Barber Islands arranged 
more or less northwest to southeast. East of the eastern Poly- 
nesian chains lie Easter Island and Sala-y-Gomez Island, south of 
the Tropic of Capricorn, and the Galapagos Islands on the equa- 
tor. All are volcanic in origin and may possibly be compared 
rather with the oceanic islands of the Atlantic than with the i 

island chains of the rest of the Pacific. 
Subsequent sections of this article deal with the island groups 

in greater detail, and in the order in which they have been men- 
tioned, with one exception. For the sake of convenience, the 
Japanese mandated islands are treated together, although geo- 
graphically the Marianas and Palau groups are in a different 
category from the Carolines and the Marshalls. 

THE JAPANESE MANDATED ISLANDS 
Area,  Popula t ion ,  Geographica l  Features.-There are 

more than 1,400 islands in the Marianas, Palau, Caroline and 
Marshall groups, but the total area is only 829 sq.mi., many of 
the islands being tiny coral reefs. The population, as of June 30, 
1939, was 123.5 j3, consisting of 50,406 natives, 73,028 Japanese 
and 119 foreigners. Of the natives, there were 46,771 Kanakas 
and 3,635 Chamorros (Chamorros constitute the native popula- 
tion of Guam [q.v.], U.S. possession in the area of the Japanese 
mandated islands which was occupied by Japan in Dec. 1941). 
There was a big increase in the Japanese population after World 
War I ,  the Japanese showing a familiar facility to  adapt them- 
selves t o  a climate warmer than that of their native islands. 

The Marianas archipelago, which was discovered by Magellan 
in 1521 and received the name Las Marianas in 1668, in honour 
of Maria Anna of Austria, widow of Philip I V  of Spain, starts 
close to  the Bonin Islands and extends in the direction of the 
equator. The Marshall and Caroline groups, which lie to  the east 
and the west along the equator, form an inverted letter T with 
the Marianas. 

The Marshalls are low islands of the coral reef type and rise 
only a few feet above sea level. The Marianas and Carolines are 
composed of volcanic rock and their peaks rise to heights between 
2,000 and 3.000 ft.  There is little level land in these last two 
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groups, and there are no navigable rivers. Seabirds nest through- 
out the mandated islands and supply considerable deposits of 
phosphate, especially on Angaur, Peleliu, Togobel and Fais. The 
phosphoric acid in the soil is an aid to vegetation. 

Individual Groups  of Islands.-The Marianas are the gate- 
way to the islands from Japan. A considerable sugar industry has 
developed there, as the soil is conducive to  the cultivation of 
sugar cane. The Carolines are divided into the four administra- 
tive districts of Palau, Yap, Truk and Ponape. The seat of ad- 
ministration is a t  Palau, which is connected with Tokyo by an air 
service. The four main islands of the Yap group, northeast of 
Palau, constitute an important commvnications centre, as the sub- 
marine cables from different directions meet there. More than 
800 mi. east of Yap is the Truk group. Truk is a large lagoon 
island and is believed to be an important point in the Japanese 
defense system for the islands, which were once described by a 
Japanese admiral as "natural aircraft carriers." Some 400 mi. 
east of Truk is the Ponape group. Ponape is one of the largest 
islands in  the South Sea mandated area; but its hilly character has 
proved unfavourable for agricultural development. Attempts to 
start textile manufacturing and sugar refining industries were 
abandoned. 

The Marshalls are the easternmost of the islands. The most im- 
portant island, and the seat of local administration, is Jaluit. 
The soil is suitable for the cultivation of the coco-nut palm, 
and the chief products for export are copra, tortoise shell, 
mother-of-pearl, sharks' fins and trepang, Jaluit and other points 
in the Marshall and neighbouring Gilbert Islands (British pos- 
sessions which were seized by Japan in the first days of the war 
in the Pacific) were the objectives of a U.S. naval and air raid 
late in Jan. 1942. 

Cl imat ic  Conditions.-As all the South Sea Islands are in the 
tropical zone, they experience little variation in temperature. 
Atmospheric pressure in the neighbourhood of Truk and Ponape 
is generally low; in the vicinity of the Carolines and western Ma- 
rianas it is high in February and March and low from October 
until December. I n  the eastern Carolines it is high from May 
until September and low in other months. An even temperature 
of between 80' and go0 is maintained throughout the year; the 
heat is mitigated by cool sea breezes. The islands are in the area 
which often develops typhoons; but the wind usually rises to  full 
hurricane strength outside the islands. There were, however, 
typhoons a t  Yap in 1920 and 1923, a t  Ponape in 1906, a t  Jaluit 
in 1918 and at  Palau in 1927. Such tempests are very destruc- 
tive to  the dwellings and the coco-nut plantations. 

N a t i v e  Population.-Of the two main racial groups in the 
mandated islands, the Chamorros and the Kanakas, the former. 
although much less numerous, are more advanced in their living 
habits. They were more influenced by Spanish missionary effort 
and culture, and some of them live in foreign-style houses. The 
Kanakas ( a  generic name for natives of the South Sea Islands, 
which takes no account of minor racial diversities) have dark 
brown or yellowish brown skin, black hair, heavy eyebrows and 
large mouths. They are cheerful in disposition and indolent, since 
nature supplies most of their simple needs. They have never ac- 
quired the habit of systematic work. 

The natives in Saipan and the Marshalls often wear European 
clothes; but in Ponape, Truk, Palau and especially in Yap they 
go about with little but loincloths, Tattooing is commonly prac- 
tised among the Kanakas, and in some of the islands, especially 
in Ponape, there is an old custom of deliberately scarring the 
flesh, with a view t o  personal ornamentation. 

Fruits, fish and meats are the staple foods of the natives. 
Coco-nuts, mangoes, pineapples, bread-fruit, lemons and oranges 
are widely cultivated. Fishing is less practised than in some 
other regions of the South Seas; but there is a fair consumption 
of beef and pork. Living conditions vary in the islands, the 
native houses in Truk, Jaluit and Yap being much more primitive 
than is the case in Palau, Ponape and Saipan. In  the houses in 
the former islands there are no floors. Windows are seldom used, 
and the interiors of the native huts are dark and sombre and con- 
ducive t o  the spread of tuberculosis. 

The native population of the islands remained at about an even 
level in the neighbourhood of 50,000 after 1930 There are many 
languages and dialects in the islands, and Japanese was intro- 
duced in the schools after the acquisition of the islands by Japan, 
and thus tended to become a common language for the younger 
generation. There is a chief, as a rule, in every village. The 
powers of these local chiefs were greatly curbed under the German 
administration, and their main functions are to  collect taxes and 
to act as a medium of communication between the authorities 
and the people. 

Japanese Administration.- Japan occupied these former 
German possessions in Oct. 1914, and a military administration, 
with headquarters a t  Truk, was set up in Dec. 191 j. The islands 
were then divided into six administrative districts, each governed 
by a resident garrison commander. A civil administration was 
created in June 1918. A League of Nations mandate for the ad- 
ministration of the islands was assigned to Japan in 1920. The 
Nanyo Cho, or South Sea government, was established in 1922. 

The head of the administration is the governor, who is under 
the authority of the overseas ministry. Matters of communication 
are supervised by the ministry of communications and currency; 
banking and customs are in charge of the ministry of finance. 
The governor may act on his own discretion in emergency and 
may call on the commander of the naval station or on the near- 
est responsible naval commander to  take military action. 

The government office is composed of the governor's secretariat 
and the two departments of home affairs and development. The 
department of home affairs contains the four sections of local 
affairs, finance, taxation and police, while the department of 
development contains the five sections of agriculture and for- 
estry, commerce and industry, fisheries, transportation and com- 
munications. Branch offices of the government exist in Saipan, 
Yap, Palau, Truk, Ponape and Jaluit. Beverages of more than 
3% alcoholic content are forbidden, except for medical use and 
religious rites. The possession and consumption of dangerous 
narcotics, except for medical purposes, is prohibited. 

Finance,  Trade,  I n d u s t r y ,  Agriculture.- The mandated 
islands received no budgetary assistance from Japan after 1932, 
and the costs of administration were balanced by local revenue. 
The budget for 1940 was 13,zzj,81o yen (a  little more than 
$~,OOO,OOO) ; the budget for 1939 mas 10,941,257 yen. A poll tax, 
not exceeding ten yen (about $2.35), is levied on every native. 
Other sources of income, furnishing about 80% of the revenue of 
the South Sea government, are taxes on income, corporation prof- 
its, mining and tobacco, together with clearance dues and customs 
dues. 

About 225,000 ac. of land in the South Sea Islands are classi- 
fied as fit for cultivation; a little less than two-thirds of 
this area is planted with rice, sugar, coco-nuts, native vege- 
tables, etc. Japanese, who have migrated to  the islands in con- 
siderable numbers, have brought with them more advanced forms 
of farming. The natives raise cattle, hogs, goats, hens and ducks, 
the cattle for transportation and farming purposes, the hogs and 
hens for food. 

Sugar-cane cultivation dates back to the beginning of the 16th 
century. But before the establishment of the Japanese adminis- 
tration there were no refineries, and the natives a te  the sugar 
cane raw. Several sugar factories were established by the Jap- 
anese, with the South Sea Development company, which is capi- 
talized at  20,000,000 yen, taking the lead in supervising the 
development of the industry. Sugar is much the most important 
among the products of the islands, its output in 1938 being valued 
at  23,885,733 yen. 

The only mining enterprise in the islands is in Angaur, where 
the annual output of phosphate was 85,823 metric tons in 1936 
and 134,098 metric tons in 1937. Later figures of production 
were withheld on grounds of military secrecy. 

Open ports in the islands have been Saipan, Palau, Jaluit, An- 
gaur and Truk. The principal exports are phosphate, sugar, copra, 
dried fish and alcohol. The leading imports are cereals and other 
items of food and drink, cotton textiles, clothing, timber and 
metal goods. Exports to Japan in 1938 were 45-262,546 yen, and 
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imports were 29,213,319 yen. Exports to other countries in the 
same year were 1,660,634 yen, and imports were 1,445,509 yen. 

Japan was not supposed to fortify the islands under the terms 
of the mandate. Opportunities for independent observation as to 
whether this regulation was being complied with became increas- 
ingly infrequent during the years immediately preceding the out- 
break of hostilities in the Pacific in Dec. 1941. I t  was made very 
difficult for foreigners t o  visit the islands. Two Americans who 
visited the islands in the early '30s, Prof. Paul Clyde and 
Willard Price, reported that they found no evidence of fortifica- 
tions. 

Extensive harbour improvement works, which would have in- 
creased the military value of the islands, were undertaken by the 
Japanese administration a t  Saipan, in the Marianas, and a t  Palau 
and Corrol, in the Palau group. Total expenditures on harbour 
and wharf construction a t  Saipan were reported a t  more than 
3,000,000 yen. The sum of 2,710,000 yen was appropriated for 
the construction of a new port a t  Palau under a six-year plan 
which commenced in 1936. 

S h i p p i n g  and Aviation-- The Nippon Yusen Kaisya, lead- 
ing jdydncse steamship company, maintained four shipping serv- 
ices to  the islands beiore World War 11, and operated 24 ships, 
ranging in size from 3,000 to 6,000 tons, on these services. In 
1938, 658 steamships and 61 7 sailing vessels entered the ten ports 
of the islands. The Japan Airways company opened an air route 
between Yokohama and Palau, with a stop at  Saipan, in April 
1939. Seaplanes made this trip twice a month. 

Education.--There were 2 j elementary schools for Japanese 
and 26 for natives throughout the insular territory in 1939. Edu- 
cation is not compulsory, but native children are encouraged to 
attend the schools. Food and clothing are supplied in some cases 
while dormitories are provided for pupils who come from remote 
places. There were I 74 instructors and 8,582 pupils in the 
Japanese schools in 1939. Schools for natives had 66 Japanese 
teachers and 26 native assistant teachers. There mere 1,524 boys 
and I , I  j 7 girls in the elementary school classes, and 500 boys 
and 266 girls in the continuation course. 

Religion.-Before the beginning of the war in the Pacific in 
1941, there were three Christian schools in Saipan, two in Palau 
six in Truk. two in Ponape and one in Jaluit. Christianity was 
introduced into the islands by Roman Catholic missionaries at 
the time of the Spanish discovery and conquest. American and 
Japanese Protestant missionaries served in the islands after the 
establishment of the Japanese administration, and some German 
missionaries, both Catholic and Protestant, remained after the 
change of sovereignty. A religious census of 1939 showed 39,737 
Buddhists, 18,824 Roman Catholics and 16,405 Protestants among 
the inhabitants. 

THE WESTERN PACIFIC ARCS 
The geology of the western Pacific arcs is described above 
F i r s t  Arc.-The first arc comprises the Louisiade Islands, Ne\\ 

Caledonia, the Loyalty Islands and Norfolk Island. 
The Louisiade group forms a chain extending southeastward 

from the easternmost promontory of New Guinea and is included 
in the Australian territory of Papua (British New Guinea) 
There are over 80 of these islands and they are interspersed witi- 
reefs. They are rich in tropical forest products, and gold is ob. 
tained on the chief island, Tagula or South-east Island (area 38c 
sq.mi.), and on Misima or St. Aignan. The natives are Papuans 
The islands were probably observed by Torres in 1606 but were 
given their name by Bougainville in I 768 after Louis XV. 

New Caledonia, a dependency of France, is situated between 
20" I' and 22'  26' S., and 164" and 167" 4or E. The area of Neu 
Caledonia is 6,221 sq.mi.. while adjacent and neighbourine 
dependent islands account for an additional 979 sq.mi. Pop 
(census of 1936) 53,245, about one-third of which was composed 
of whites. The  natives are of the Melanesian rather than the 
Polynesian type, with dark skin, decided features, frizzy hair 
They did not adapt themselves very successfully to contact with 
the whites. The native population was about jo,ooo wher 
France took over the island in 1853; by 1942 it  had declined tc 

less than half that figure. A penal colony was maintained on Nou 
Island until 1896. 

The capital and seat of government is NoumCa, pop. (1936) 
11.108. The administration is in the hands of a governor and an 
elective council. There was a bloodless revolution in New Cale- 
donia after the defeat of France in the summer of 1940, and the 
island was taken over by a group of French officials supporting 
the "Free French" movement of Gen. Charles de Gaulle. 

Exports in 1938 were 146,4j3,000 fr.; imports were 158,s 71,- 
ooo fr. The principal exports were nickel, copra, coffee and 
cotton. 

New Caledonia is about 2 2 0  mi. long, and its average width is 
25-30 mi. A geographical feature of the island is the long bar- 
rier reef which skirts the west shore a t  a distance of about five 
miles, enclosing a navigable channel. To  the east, where the coast 
is more precipitous, the barrier reef is much more interrupted. 
Both the northern and southern extremities of New Caledonia are 
well watered, while the interior is arid and full of rugged, ser- 
rated mountain ranges, which rise to a maximum elevation of 
5,387 ft. The plains are chiefly the deltas of rivers. The landscape 
is rich and beautiful, varied with grand rock scenery, the coast 
line being broken by numerous small bays. The  streams flowing 
down from the mountains are rarely navigable even for short dis- 
tances, and sometimes flow through underground channels. Some 
of these streams, however, are utilized by the natives for pur- 
poses of irrigation. The large rivers in the wet season form. 
impassable morasses, especially in the southeast, where the 
mountains rise in isolated masses from the plains. 

The New Caledonian reefs continue to the north, marking the 
former extension of the land, and end with the Huon Islands, 
about 160 mi. distant from the northern extremity. The Isle of 
Pines, area 58 sq.mi., pop. about 600, geologically a continua- 
tion of New Caledonia, lies 30 mi. from its southeast extremity. 
I t  formerly abounded in sandalwood and consists of a central 
plateau surrounded by a belt of cultivation. 

New Caledonia's most important source of natural wealth is 
nickel, of which there are extensive deposits; 6,830 tons of nickel 
were produced in 1937. There are also deposits of chrome, co- 
balt, antimony, mercury, silver, lead and copper. Agricultural 
products include coffee, copra, cotton, manioc (cassava), corn, 
tobacco, bananas and pineapples. I t  is one of the richest of the 
Pacific islands in mineral resources. Situated midway between 
Australia and the Fiji archipelago, its trade is largely with the 
Australian ports of Sydney and Brisbane. 

The climate of New Caledonia is cooler and more equable than 
is the case in the New Hebrides. The average temperature varies 
between 65" and jz" ,  with extremes as low as 50" and as  high as 
98". There is a considerable difference in the flora on the two 
sides of the island, Australasian types prevailing on the west and 
Polynesian on the east. There is one very remarkable bird, the 
wingless kagu (Rhinochetus jabatus); deer are numerous, al- 
though not indigenous. 

The island was discovered by Capt. Cook in 1774. H e  touched 
a t  the harbour of Balade (the original name of the island), as 
did D'Entrecasteaux in I 793. Traders in sandalwood were the 
next visitors to the island and perpetrated some abuses against 
the natives. French missionaries arrived in 1843 and France an- 
nexed New Caledonia in 18j3, after an incident with natives in 
1851. The Collkge La PCrouse a t  NoumCa gives technical and 
general instruction. NoumCa is connected by a narrow-gauge 
railway with Paita. The roads are generally poor, and the moun- 
tainous character of the interior has hampered the development 
of a modern transportation system. 

The government of New Caledonia also administers the Isle of 
Pines, the Wallis archipelago, the Loyalty Islands, the Huon 
Islands, Futuna and Alofu. 

The Loyalty group is a chain of small islands running in a 
direction parallel with New Caledonia. I t  is located between 
50 and IOO mi. from New Caledonia and is composed of three 
larger islands, Mark, Lifu (Lifou) and UvCa, along with some 
islets and rocks. These are coral islands of comparatively recent 
elevation and nowhere rise more than 2 j 0  ft. above sea level. 
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The largest of the group is Lifu, with an area of about 650 sq.mi. 
Coco-nuts represent the main form of vegetation and the princi- 
pal exports are copra and rubber. The inhabitants are of Mela- 
nesian stock. The islands were discovered at  the beginning of the 
19th century, and Christianity was introduced into Mar6 by 
native teachers from Rarotonga and Samoa. The group was 
treated as a dependency of New Caledonia after 1864. 

Norfolk Island lies about 800 mi. east of the nearest point in 
New South Wales, in 29" S., 1 6 j 0  56' E. Pop. (1939) 983; area 
8,528 ac. The high cliff-bound coast is difficult of access. 
With a general elevation of 400 ft. above the sea, the island 
rises in the northwest to 1,ojo ft .  in the double summit of Mount 
Pitt. The soil is of decomposed basalt and is extremely fertile. 
Oranges, pineapples, bananas, lemons, grapes, figs and other 
fruits grow abundantly. The flora is similar to that of New Zea- 
land. The climate is subtropical, the temperature seldom fall- 
ing below 65". The island was discovered by Capt. Cook in 1774. 
For a considerable length of time it  was used, along with a part 
of New South Wales, as a penal settlement. Descendants of the 
mutineers of the "Bounty" were transferred from Pitcairn to Nor- 
folk in 1856, but later some of them returned to Pitcairn. The 
settlement remained under the authority of New South Wales 
until 1914; after that time the island was administered by the 
commonwealth of Australia. 

T h e  Second Arc.-The second western Pacific arc includes the 
New Britain archipelago, the Solomon Islands, Santa Cruz and 
the New Hebrides. The New Britain archipelago is between 145" 
and 156" E., and the equator and 8" S., and includes New Ireland 
and the Admiralty Islands, which are in line with the Solomon 
Islands, and New Britain, which lies between New Ireland and 
New Guinea. The area of New Britain is 9,500 sq.mi.; that of 
New Ireland 3,000 sq.mi.; of the Admiralty Islands 600 sq.mi. 
The entire territory of New Guinea, which includes, besides the 
above-mentioned regions, the northeast quarter of New Guinea 
and the former German Solomon Islands, was placed under an 
Australian mandate after World War I. The entire mandated 
area has an area of about 93,000 sq.mi., with a native population 
estimated roughly a t  666,000, of which the greatest part is in 
northeastern New Guinea. The white population, as of 1939, was 
4,606. 

New Britain is crescent shaped and about 300 mi. long, with an 
average breadth of 50 mi. The island is mountainous, with sev- 
eral active volcanoes. The highest known peak is the Father 
(7,500 ft.), an active volcano. New Ireland lies to the north 
and is separated from New Britain by St. George's channel. 
There are no active volcanoes in New Ireland. The two islands 
(New Britain and New Ireland) have rich tropical vegetation, 
and New Britain is well watered by streams. The coast lines of 
the islands were imperfectly known until the middle of the 18th 
century and the islands in 1942 had not been thoroughly ex- 
plored. Jacob Lemaire and Willem C. Schouten sighted New Ire- 
land in 1616, but its separate identity was not recognized for 
some time. A German protectorate was declared over the islands 
in 1884 and, with many adjacent smaller islands and islets, they 
came t o  be known as the Bismarck archipelago. 

The seat of government of New Britain and the chief town is 
Rabaul, with a non-native population of 1,350 and an anchorage 
for ships. New Britain and New Ireland, with their scanty white 
population, were weakly held and were captured by the Japanese 
shortly after the beginning of the war in the Pacific in 1941. 
The Japanese occupation did not extend to the whole area of the 
islands, but affected Rabaul and other coast towns. Rabaul was 
a frequent bombing objective of the forces of the United Nations, 
since concentrations of Japanese shipping sometimes took place 
in its harbour. Tlle seat of administration in New Ireland was 
Kavieng, with a non-native population of 369. 

The Solomotz Isla~zds are a chain stretching from northwest to  
southeast. They include Buka (300 sq.mi.), Bougainville (3,900 
sq.mi.), Choiseul (2,260 sq.mi.), Malayta (Malaita) (2,400 
sq.mi.) and San Cristoval, with New Georgia and Guadalcanar 
(2,500 sq.mi.) as a subordinate line southwest of k'sabel (Isobel). 
The administrative line of division between the part of the islands 

which is under British administration and those which are under 
an Australian mandate runs through the Strait of Bougainville, 
which formerly divided the British from the German possessions 
in the Solomon group. The British Solomons include 15 large 
islands and four groups of small islands. The total land area of 
the group is 17,ooo sq.mi., with a population in excess of 250,000. 
The principal exports are copra and ivory. The government rev- 
enues (1939-40) were £58,902; expenditures were £73,554. 

Like the New Hebrides, the Solomons are arranged in double 
rows. All the large and some of the smaller islands seem to be 
composed of ancient volcanic rock, with an incrustation of coral 
limestone showing here and there along the coast. The mountains 
generally fall steeply to  the sea, and there is little level land. 
The small rocky island of Florida, midway between Guadalcanar 
and Malayta, is bisected by  a narrow but navigable channel; it 
is remarkable because of its interspersing of undulating grass- 
land with clumps of trees, while patches of cultivation indicate 
the richness of the soil. Some of the smaller islands are of recent 
calcareous formation. Barrier and fringing reefs and atolls are 
to be found; but the channels between the islands are dangerous 
because of the strong currents which flow through them. 

The Solomons have proved to be among the less hospitable of 
the Oceanic groups to foreigners, in more ways than one. The 
natives, who are of Melanesian stock, have proved cruel and 
treacherous; and the unexplored interior regions of the group are 
one of the few places where cannibalism may still be prevalent. 
Moreover, the islands, which are ten degrees south of the equator, 
suffer from a damp, debilitating climate; malaria and dysentery 
are prevalent in the lowlands. Fever and ague are easily con- 
tracted on the uncleared portions of the coast, although the high- 
lands, where they are most exposed to the southeast trade winds, 
are healthier. Mangrove swamps are common along the coast, al- 
though there has been some clearing of land for the cultivation of 
coco-nuts. The plantation system is generally employed. 

The highest authority in the British Solomons is the resident 
commissioner a t  Tulagi, a small island which is southwest of 
Florida. He is assisted by a nominated advisory council. The 
chief medium of exchange is Australian currency. Japanese air 
reconnaissance and possible landings on the Solomon Islands were 
reported in March 1942, after the occupation of the Netherlands 
Indies. 

The Santa Crzlz Is1a~zds.-These are a continuation of the arc 
in a southeastern direction. Located in the British protectorate 
of the south Solomons, they are a scattered group of small vol- 
canic islands, irregularly disposed from northwest to southeast, 
between So 31' and 11" 40' S., and 168" E. to the southeast of 
San Cristoval, separated from that island by a deep channel. The 
Santa Cruz Islands include the following: the Duff and Matenna 
or Swallow Islands, Analogo, Tinakula or Volcanic Island and 
others; from these a single chain curves southeast and then east, 
consisting of Nitendi (Ndeni) or Santa Cruz, the largest island, 
Tupua or Edgecombe, Vanicoro (the scene of the wreck of La 
PCrouse's ships), Tucopia, Anuda (or  Cherry) Island and Fataka 
(area 380 sq.mi.; estimated population in 1942, 5,000). 

There are volcanic mountains up to 3,030 ft. in height in Vani- 
coro, and Tinakula is a still active volcano of 2 , 2 0 0  f t .  Nitendi 
is of lower elevation (1,215 ft. a t  the highest). Coral reefs 
are not extensive, except around Vanicoro. The islands are dense- 
ly wooded; the climate is hot and moist and storins are frequent. 
Most of the natives are of Melanesian stock, but the inhabitants 
of the Duff group, Tucopia and Anuda are pure Polynesians. 
The islands were discovered by Alvaro Mendafia in 1595, and in 
1767 Philip Carteret visited them and called them the Queen 
Charlotte Islands, which is their alternative name. A British pro- 
tectorate was declared over them in 1898. There is some trade 
in copra. 

The New Rebrides, with which may be classed the Banks and 
Torres Islands, continue the chain southeastward from the Santa 
Cruz group, from which they are separated by a comparatively 
narrow channel. They consist of about 40 mountainous islands, 
besides numerous islets and rocks. The area is 5,700 sq.mi. Pop. 
(1939) about 43,000, including 218 British, 687 French, 2,282 
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Asiatics and 40,000 natives. Revenue (1939) was £25,660, ex- 
penditure £23,367. Exports were £ 123,921, imports £118,618. 

Irregularly located a t  the northern end are the lesser islands 
composing the Banks group-Gaua, Vanua Lava, Mota, Valua, 
etc., and the Torres Islands. South from these, the main islands 
are arranged somewhat in the form of a letter,Y, the foot of which 
is a t  Aneiteum, the southeasternmost Hebridean island, north- 
west from which the main islands are Tanna, Eromanga, EfatC 
(known also as Vat&, Fat6 and Sandwich Island), the Shepherd 
Islands and Api or Epi. At this point the arms of the Y divide, 
the western formed by the large islands of Malekula (or Malli- 
colo) and Espiritu Santo (abbreviated to  Santo; native name, 
Marina), the eastern formed by Ambrym, Arag and Maiwo (Au- 
rora), with Aoba (Opa, or Leper Island) between the two arms. 
Espiritu Santo, the largest island, has an area of 875 sq.mi.; a t  
its northeast side is the great bay of St. Philip and St. James- 
locally called Big Bay-first seen by the Portuguese navigator 
Quiros, in 1606, when he thought he had found the shore of a 
great southern continent, which he called Australia del Espiritu 
Santo. 

EfatC, situated almost a t  the dividing point of the two arms of 
the Y, is one of the most important of the New Hebrides. I t  
possesses two excellent harbours, Vila and Havannah; the first 
being the seat of the Anglo-French joint administration. On 
Malekua is Port Sandwich, the most important port of the New 
Hebrides after Vila. 

The New Hebrides are physically among the most attractive of 
the South Sea Islands. Except for the small Torres group, which 
are low-lying and perched on reefs, but without lagoons, the 
islands are of volcanic, not coral formation; the larger ones lie 
on both sides of the line of volcanic activity. As a result of 
this volcanic origin, the New Hebrides are mountainous and cov- 
ered with rich vegetation, springing up from the fertile soil. 
There are few reefs along the coasts, and the shores rise abruptly 
from deep waters. Old coral is sometimes found elevated to a 
considerable height. The islands are formed chiefly of basalt 
and recently erupted material; earthquakes and submarine erup- 
tions are not infrequent; several of the islands have very active 
craters. All have considerable elevations, one of the highest 
being the isolated cone of Lopevi, near the junction of the 
arms of the Y. I t s  height is 4,714 ft.; a height of 6,169 f t .  
had been recorded in Espiritu Santo. The islands are well watered 
with clear streams; but some of these debouch on flat land near 
the sea and form unhealthful marshes. Copper, iron and nickel 
are the most important minerals, and there is some sulphur. 

The climate is hot and damp, especially during the months be- 
tween November and April. A feature of the luxuriant natural 
vegetation is that the coco-nut palm, which usually grows at  al- 
titudes close t o  sea level, has spread on the hillsides. The 
sandalwood tree is to  be found. Indigenous fauna is scarce, as  is 
usually the case in the Pacific islands. Native pigs had prob- 
ably been introduced into the group from Papua before the com- 
ing of the Europeans; the only other indigenous animals are bats 
and rats. European pigs and cattle have run wild in some places. 
Birds, insects and fish are abundant. The natives are Melane- 
sians of mixed blood, although one finds Polynesians in a few 
localities. 

The Third Arc.-The third western Pacific arc includes the 
Caroline Islands, the Marshall Islands, the Gilbert Islands, with 
Nauru and Ocean Islands, the Ellice Islands, Rotuma and the 
Fijian archipelago. The Caroline and Marshall groups have al- 
ready been treated in this article as part of the Japanese man- 
dated area in the south Pacific. 

The Gilbert Islands, or, as these are sometimes called, the 
Kingsmill I s l~nds ,  a chain of coral atolls, consisting of some 
16 small and low islands, begin slightly north of the equator 
and a little west of the 180 meridian line. Area, 166 sq.mi. 
Pop. (1938), 28.265, including 88 Europeans and 28 Asiatics. 
The soil is mostly of coral sand, and the chief indigenous vege- 
tation consists of coco-nut palms, "screw-pines7' (Pandanus) and 
a few bread-fruit trees. By digging pits to catch rain water, 
the natives succeeded in introducing a giant form of tannia. The 

islands were discovered by John Byron in 1765. Capt. Gilbert, 
whose name was given to the group, visited them in 1788. There 
was an attempt to transfer some of the natives as labourers to 
Hawaii in 1878-84, but this experiment was unsatisfactory. The 
islands were claimed as protectorates by Great Britain in 1892 
and annexed as part of the Gilbert and Ellice Islands colony in 
1915. 

The headquarters of the Gilbert and Ellice Islands colony is 
on Ocean Island, which is about 200  mi. ~17est of the Gilbert 
Islands and a little south of the equator. I t  is six miles in cir- 
cumference and its population (1938) was 2,744, including 140 
Europeans and 684 Asiatics. This small island is rich in phos- 
phates, which are worked under the auspices of the British, 
Australian and New Zealand governments, which bought out the 
property rights of the privately owned Pacific Phosphate com- 
pany in 1919. 

Another rich source of phosphate deposits is Nauru (Pleasant) 
Island, area 5.936 ac., pop. (1940) 3,460, including 171 Euro- 
peans and 1.512 Chinese. I t  is located near Ocean Island, and 
both have wireless stations which maintain communications with 
Fiji and Australia. Unlike the Gilbert Islands, Occan and Nauru 
have been elevated, probably by vplcanic action, considerably 
above sea level, the highest point on each being about 260 ft .  
Ocean Island was annexed by Great Britain in 1901. Nauru was 
annexed by Germany in 1888 and was transferred to Great Britain 
as a mandate under the League of Nations after World War I .  

The Ellice (Lagoon) Islands, area 14 sq.mi., pop. (1937), 
4,151, including two Europeans, are similar to the Gilbert group 
in general features. They rise only a few feet above the level 
of the sea and include a large number of low coralline islets, 
clustered on some nine atolls. They are spread over a distance 
of about 400 mi. from the northwest to the southeast. The chief 
groups, all yielding coco-nuts, pandanus fruit and taro, are Fun- 
afuti (Ellice Island), Nukulailai, Nurakita, Nukufetau and Nan- 
omana. The Ellice group beIong racially to Polynesia. The 
natives show signs of Samoan origin. Like the Gilberts, these 
islands were proclaimed protectorates in 1892 and annexed t o  the 
Gilbert and Ellice Islands colony in 1915. 

The revenue of the Gilbert and Ellice Islands colony in 1937- 
38 was £77,260, the expenditure £84.421 Exports for the same 
period were £351,127 and imports were f207,275. The exports 
consisted mostly of phosphates and copra, the imports of ma- 
chines, oil, cotton piece goods, coal and food and drink. The 
colony is under the authority of the resident commissioner on 
Ocean Island and he, in turn, is subordinated to  the high com- 
missioner over the western Pacific islands. This office was created 
by an order in council, issued in 1877. The commissioner is 
granted jurisdiction over all Pacific islands not included within 
the territorial authority of Australia and New Zealand and ex- 
cluding the Fijian archipelago, which are not subject to any other 
civilized power. The principal areas under the jurisdiction of the 
high commissioner, who has the right to  deport individuals re- 
garded as  dangerous to the safety of the islands, are the Gilbert 
and Ellice Islands colony, the British Solomons, the Tonga 
Islands, the New Hebrides (where authority is shared with the 
French) and remote Pitcairn Island. 

Rotuma, area 14 sq.mi. and pop. about 2,200, is the prin- 
cipal of a cluster of small islands lying about 2 2 0  mi. north- 
northwest of the northernmost Fijian reef. I t  is of volcanic 
formation, although activity has long been extinct; and there is 
much coral growth throughout the group. The island was discov- 
ered by Capt. Edwards of the "Pandora" in I 791. Rotuma is high 
and rugged, with coco-nut palms along the shores and rich vegeta- 
tion on the hillsides. There are no visible streams, although the 
rainfall is considerable; the water sinks through the loose soil 
and boulders which cover the island and runs underground to the 
sea. The natives differ in language and in other respects from 
their neighbours, the Fijians. They have always been a vigorous 
and enterprising people, with a reputation for hospitality to  
foreigners who have reached their shores. They v7ere taken under 
British protection a t  their own request in 1881. Most of them 
are Wesleyans or Roman Catholics. A resident European commis- 
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sioner with native chiefs and two native magistrates form a regu- 
lation board which draws up local laws, subject to the approval of 
the legislative council of Fiji. The chief product is copra. 

The Fijian archipelago, area 7,083 sq.mi., pop. (1936) 198,379 
(97,651 Fijians, 85,002 Indians, 4,028 Europeans, 4,574 half- 
castes, some Polynesians; estimated pop. of 1939, 215,030) lies 
east-northeast and at  a distance of about 730 mi. from New 
Caledonia, between 15" and 20" S., and on or about the meridian 
of 180". I t  consists of about 250 islands, of which some 80 are 
inhabited. The capital is Suva, on the island of Viti Levu; pop. 
(1936) 15,522. 

The head of the administration of the colony is the governor, 
who is appointed by the crown. He is assisted by an executive 
council. Laws are enacted by the legislative council, of which 
the governor is president. This body is made up of sixteen official 
members, together with five Europeans (three elected, two nomi- 
nated), five native members (who are nominated) and five Indians 
(three elected and two nominated). The administration of the 
native areas is carried on through local chiefs as intermediaries. 

The Fijian Islands are ranged in a form suggesting a horseshoe, 
open to the south and more or less enclosing the Koro sea. The 
largest island is Viti Levp; i t  is 95 mi. in length (east to 
west) and 67 mi. at  its point of greatest breadth, with a total 
area of 4,053 sq.mi. With the long and narrow island of Kandavu 
it forms the western leg of the horseshoe. Forty miles north- 
east, a t  the central point of the horseshoe, lies Vanua Levu, 
measuring 117 mi. by 30 mi., with an area of 2,130 sq.mi. Off the 
southeast extremity of Vanua Levu is Taveuni (Taviuni), 26 mi. 
in length by 10 mi. in breadth. From the eastern side of Taveuni a 
chain of comparatively small islands, known as the Lau or Eastern 
group, runs down almost to zoo S., thus forming the eastern leg 
of the horseshoe. Three other islands in the Koro sea are Ovalau, 
Koro and Ngau (Gau). 

The Fijian Islands are mostly extinct volcanic elevations 
(some rise to heights of about 4,000 ft.). With few exceptions 
they are surrounded by fringing reefs. On the eastern side of 
the group, however, there are many coral atolls with or without 
openings into central lagoons. 

The combination of rugged surface and luxuriant vegetation 
gives the high islands a very beautiful appearance. There is 
little level country, except for certain fertile stretches along 
the coasts of the two largest islands (Viti Levu and Vanua Levu), 
especially near the mouths of the rivers. These larger islands 
have considerable areas of dry and undulating open country on 
their lee sides. Streams and rivers are abundant, and the latter 
are quite large in proportion to the size of the islands. Frequent 
floods add to the fertility of the soil, especially in the delta 
regions of the rivers, although at  serious immediate cost to 
the cultivators. The Rewa river flo

w

s into the ocean through a 
wide delta in the southeast of Viti Levu and is navigable for 
small vessels for a distance of 40 mi. In  the same island are 
the Navua and Singatoka rivers (flowing south), the Nandi (west) 
and the Ba (northwest). The chief stream of Vanua Levu is the 
Dreketi, flowing west and breaking through the mountains in a 
fine valley. This island practically consists of one long range, 
whereas in Viti Levu the main valleys and separating ranges 
mostly radiate from a common centre. Viti Levu is the most im- 
portant island, not only for size, but because of its fertility, 
variety of surface and population, which is over one-third of 
that of the whole group. There is a very good harbour at  Suva. 
Vanua Levu, which has good anchorages along its southern coast, 
is less fertile. 

Of the other high islands, Taveuni, remarkable for a lake 
(presumably a crater lake) a t  the top of its lofty central ridge, 
is fertile, but exceptionally devoid of harbours; whereas the well- 
wooded island of Kandavu has an excellent one, Ngaloa, on its 
southern side. On the island of Ovalau, which contains within 
a small area a remarkable series of gorge-like valleys between 
commanding hills, is the town of Levuka, the capital until 1882. 
The chief islands scattered about the western side of the Koro 
sea (Koyo, Ngau, Moala and Totoya) are all productive, elevated 
and picturesque, and afford good anchorage. 

The Fiji Islands are beyond the limits of the perpetual south- 
east trade wind and are not within the range of the northwest 
monsoons. From April until November the winds are steady be- 
tween southeast and east-northeast, and the climate is cool and 
dry. Later the weather becomes uncertain and the winds are often 
northerly, this beingsthe wet, warm season. From November until 
March there are frequent heavy gales and occasional hurricanes. 
The rainfall is much greater on the windward than on the lee 
side of the islands (about I I O  in. in Suva). The mean tempera- 
ture varies within narrow limits, about 72" in the cool and 84" 
in the warm season. The climate, especially from November until 
April, is somewhat enervating to foreigners, but is not unhealth- 
ful. There is little malaria. Dysentery is the most serious disease 
of the islands, and was apparently introduced by Europeans. 
There are occasional epidemics of dengue fever and influenza. 

The flora is mostly of a tropical Indo-Malayan character-thick 
jungle with great trees swathed with creepers and epiphytes. 
There is some intermixture of Australian and New Zealand types, 
especially on the western side. On the lee side of the larger 
islands the tree growth is often replaced by grassy plains, suit- 
able for grazing, with trees (chiefly Pa?zdafzz~s) few and scattered 
in more open parts, but more thickly clustered in the stream 
gullies. On the coastlands of the larger high islands, the coco- 
nut palm is generally found in the drier sections, but is re- 
placed by the mangrove in the damper parts. There has been a 
good deal of reclamation of mangrove swamps for purposes of 
sugar-cane cultivation. The vegetation changes to a more mon- 
tane type at an elevation of 2,000 ft. At a still higher elevation 
the vegetation assumes the aspect of an intertropical rain forest 
in the more densely wooded areas, while the drier and more open 
mountain slopes are covered with a dense growth of tall reeds. 
The sandalwood tree, formerly abundant on the northwest side of 
Vanua Levu, was almost completely destroyed because of the 
unregulated trade in this very valuable commodity between 1804 
and 1816. This tree was later protected by law, but it did not be- 
come abundant again, although it has been discovered in other 
parts of Fiji. White settlement in Fiji was mainly the conse- 
quence of the original rush for sandal

w

ood. 
The fauna is mainly represented by bats and rats. Birds, 

especially pigeons, doves and parrots, are, or were, fairly numer- 
ous. Fish of many kinds are plentiful. With vegetables, fish 
constitute the chief food of the natives. Insects are not con- 
spicuously numerous. 

The Fiji archipelago is the easternmost projection of the Mel- 
anesian world. Most of the natives are of the dark Melanesian 
type, although in the eastern islands there has been some admix- 
ture with the Polynesians of the Tonga Islands. The Melanesians 
of Fiji are surrounded by Polynesians on three sides, in the 
Gilberts to the north, in New Zealand to the south, and in Hawaii, 
Samoa, the Tonga Islands and the Society Islands to the east. 

The Fijians have a tradition that their ancestors came from 
the west in a great canoe and landed on Viti Levu. The first 
settlements were apparently in the mountains; the settlers were 
perhaps fleeing before enemies. Gradually the Fijians estab- 
lished villages on the coasts and then spread over the other 
islands. The Dutch navigator Abel Tasman was the first European 
to sight the islands, on one of his extensive voyages in 1643. 
Capt. Cook touched at  the archipelago in 1774 and Bligh passed 
through the islands in an open boat after the mutiny of the 
"Bounty." 

Traders in sandalwood and other products began to frequent 
the islands early in the 19th century, and some adventurous for- 
eigners began to take part in the local wars and sometimes ac- 
quired considerable prestige among the natives. Tall and athletic, 
the Fijians were a warlike people, with a weakness for cannibal- 
ism and for human sacrifices. The house of a chief was supposed 
to be benefited by burying individuals beneath its foundations, 
and successful forays were often followed by cannibal feasts. 
Wives were sometimes strangled after the deaths of their hus- 
bands, with the idea that their souls would accompany the hus- 
band to the world of spirits. 

Great Britain annexed Fiji in 1874, and the islanders were won 
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away from their barbarous practices. The natives of Fiji, like 
many South Sea people, were averse t o  regular work, and a new 
element was introduced into the life of the archipelago when 
East Indians were brought in to work on the plantations which 
were planted for the cultivation of sugar, coco-nuts and other 
products. The Indians are almost as numerous as the Fijians, 
although there has been little mixing of the two communities. 
The indentured labour system which first prevailed in connection 
with the importation of Indians gave way to free colonization. 

The slump in the price of copra after World War I was a 
severe blow to the economy of the Pacific islands. Fiji weathered 
this crisis better than many other regions, however, because of 
the development of its gold mines in Viti Levu and the growth of 
the sugar plantations. I t  was, therefore, less dependent on coco- 
nut products for its economic prosperity. 

The Fijian exports in 1939 were £2,746,207; imports were 
f 1,625,054. The principal exports were sugar, gold, copra, bana- 
nas, molasses and bdche-de-mer. The leading imports were tex- 
tiles, machinery, petroleum, flour and motor vehicles. The rev- 
enue of the colonial administration in 1939 was f930.866; the 
expenditure was .£1,0gj,gi8; and the national debt was L I , ~  74,- 
092. 

The cultivated area in Fiji in 1936-37 was under the following 
crops: coco-nuts 130,700 ac.; sugar cane 47,319 ac.; rice 
~ o , o o o  ac.; bananas 2,420 ac.; pineapples 450 ac. There is a 
forest area of 2,366,000 ac. The economic resources include 
three sawmills, five sugar mills, 41 rice mills, IOO copra driers, 
an oil mill, two butter factories, one tea factory and one bis- 
cuit factory. There is a road all around the island of Viti Levu, 
and there is a private narrow-gauge railway, 1 2 0  mi. in extent, 
from Tavua to Sigatoka. This railway is owned by the Colonial 
Sugar Refining company. I n  normal times there are regular 
steamship connections between Suva and Vancouver, Sydney and 
Auckland. The Fijian pound is linked to the British at  the 
permanent fixed rate of 111 to 100. The Bank of New South 
Wales has three branches in the archipelago, and the Bank of New 
Zealand one. Money, weights and measures are all as in Great 
Britain. 

T h e  F o u r t h  Arc.-The fourth western Pacific arc comprises 
the Kermadec Islands and the Tonga group. 

The Kerlnadec Islands lie about 30" S., and 178" W., and about 
600 mi. north-northeast of New Zealand. The total area is about 
I j sq.mi. The largest of the Rermadec group is Raoul or Sunday 
Island, 20 mi. in circumference, 1,600 f t .  high and thickly 
wooded. The population of Raoul in 1941 was 20. Macaulay 
Island is 3 mi. in circumference. The flora and fauna are related 
to those of New Zealand. The islands were named after D'En- 
trecasteaux's Captain, Huon Kermadec, in 1791. They were an- 
nexed by New Zealand in 1887. 

The T o n g a n  archipelago, or the Friendly Islands, as Capt. Cook 
called them, consists of at least IW islands and islets, between paral- 
lels 15' and 23%' S. and meridians 173" and 177" W. Area 385 
sq.mi.; pop. (1939) 34,130, including 32,862 Tongans, 400 Europeans, 
441 half-castes and 427 others. The Tonga Islands are a British pro- 
tectorate, with the capital a t  Nukualofa. The natives are Polynesians. 

Lying southeast of the Fijian group, these Islands resemble irregu- 
larly scattered links of a broken chain, the main axis of which ex- 
tends for about 175 mi. The chain is divisible into three main groups, 
of which the Vavau, the northernmost, is high and mountainous, while 
the Tongatabu and Haapai groups are of low-lying coral formation. 

Tongatabu was discovered by Abel Tasman in 1643 and was named 
by him Amsterdam Island. At the beginning of the 19th century it 
became a starting-off point from which sandalwood traders reached 
the then little known Fiji Islands. Consequently the name Tonga 
came to be applied to the entire archipelago, for which the natives 
had no single name. Even the principal islands of the groups, Tonga- 
tabu and Vavau, are small, the former measuring 25 mi. by 10 mi. 
a t  the points of its greatest length and breadth and the latter being 
about g mi. long and 6% mi. wide. There are cliffs rising to a height 
of 600 ft. on the northern side of Vavau, whereas Tongatabu nowhere 
rises to a height of more than 60 ft. 

Coral is especially noticeable in some of the smaller islands of the 
chain, especially in the Haapai group. Even there volcanic formation 
is evident and in some cases is still active. Tofua (2,846 ft.), Late 
(1,800 ft.) and Kao (3,020 ft.) are still active cones. 

Most of the Tonga Islands are level, averaging 40 ft. in height and 
rising to 600 ft.; their sides are generally steep. The surface is cov- 

ered with a rich mould unusual in coral islands, mixed with sand 
toward the sea and with a substratum of red or blue clay. The soil 
is fertile, although water is scarce and bad. Barrier reefs are rare; 
fringing reefs are numerous, except on the east side, which is nearly 
free, and there are many small isolated reefs and volcanic banks 
among the islands. The reefs impede navigation to some extent; but 
they also form some good harbours, of which the best is a t  Vavau, 
which suffers from only one defect-a rather narrow and tortuous 
entrance. Fairly good harbourage is to be found north of Tongatabu. 

The climate is dry and cool compared with that of Samoa and Fiji. 
There are frequent shifts of temperature, which averages around 76', 
although it is considerably higher in the wet season. Cool southeast 
trade winds blow, sometimes with great violence, from April until 
December. During the rest of the year the winds are from the north- 
west and the north, with occasional hurricanes. The annual average 
rainfall i s  about 80 in. The vegetation, while similar in some respects 
to that of Fiji, is less luxuriant. Ferns, mosses, orchids, aroids and 
other plants of moist tropical forests are much less abundant in the 
Tongan than in the Fijian Islands. The landscape is consequently less 
picturesque than in the Fijian group to the west or the Samoan group 
to the east. 

The only indigenous mammals are a small rat and a large fruit- 
eating bat, the latter being numerous. There are snakes and a few 
lizards, but no frogs or toads. There is a more considerable represen- 
tation of marine fauna. 

Northward and eastward from Vavau are the two isolated volcanic 
islands of Niuatombutombu (Keppel Island) and Tafahi (Boscawen 
Island). Despite their remote and inaccessible locatian these islands 
are inhabited by natives and a few Europeans and are centres of trade 
in copra. 

The Tonga Islands were regarded as neutral territory according to 
the Declaration of Berlin of April 6, 1886. An Anglo-German agree- 
ment of Nov. 14, 1899, in which the United States acquiesced, paved 
the way for a British protectorate, which was instituted in 1900. The 
financial administration came under British control in 1905. The ruler 
in 1942 was Queen Salote Tubou, who succeeded her father, King 
George 11, on April 12, 1918. The sovereign is assisted by a legisla- 
tive assembly of 2 2  members, of whom seven are nobles, seven are 
ministers and seven are elected representatives of the people, while the 
speaker is the zznd member. Elections are held triennially. 

The revenue of the Tonga protectorate in 1938-39 was $60441; 
state expenditure was f69,61z. Foreign trade was very closely bal- 
anced, with imports for this period valued at f79,695 and exports at 
£79,820. The amount of shipping which cleared from the ports of the 
Tonga Islands in 1939 was 154,670 tons. The principal article of ex- 
port is copra, of which 12,427 tons were shipped abroad in 1939. 
British and Australian currency is legal tender in the protectorate. 
There were 62 government and 46 denominational private schools in 
the islands in 1939, with an average attendance of 6,398 pupils. Tonga 
college had nine teachers, three European and six Tongan, and 300 
students in 1939. The majority of the natives have been converted to 
Christiqnity, belonging to the Wesleyan Free Church of Tonga, the 
Free Church and the Roman Catholic faith. There is a wireless sta- 
tion at  Nukualofa and a substation at Vavau. Two of the small 
islands of the group which rose very little above sea level were sub- 
merged in a great tidal wave in 1919. 

THE ISLAND GROUPS CUTTING THE HAWAII- 
NEW ZEALAND DEEP 

These islands fall into four groups, the Samoan archipelago, the 
Wallis archipelago and the Tokelau and Phoenix groups. 

The Samoan archipelago, an important insular series, is a chain of 
many island groups, of which the five principal, from west to east, 
are: Savaii (area 660 sq.mi.1 ; Upolu (area about 57j sq.mi.), under 
New Zealand mandate; and Tutuila (40.2 sq.mi.), Manua and Rose 
Island, which are possessions of the United States. All five grouts lie 
between lats. 13" 30' and 14O 35' S. and longs. 168" and 173 W. 
Pop., Western Samoa (1940) 61,251; American Samoa (1940) 12,908. 
All the main islands, except Rose Island, which is a coral atoll carry- 
ing two uninhabited islets, are high volcanic islands, surrounded by 
many coral reefs. Volcanic activity is generally quiescent, but occa- 
sionally bursts out, as in Savaii in 1905, when lava flowing from a cone 
in the centre of the island caused a considerable amount of devasta- 
tion. 

The group is well watered, and the volcanic soil is generally very 
fertile with luxurious vegetation. The scenery in the valleys running 
down from the mountains to the sea is very beautiful. The centre of 
administration of Western Samoa is Apia, on the northern side of 
Upolu Island, and Apia has a fairly good reef-protected harbour, 
which is also true of Saluafata, on the same side of Upolu. Apia was 
the scene of a considerable natural disaster in the course of a hurri- 
cane in March 1889, when a tidal wave destroyed most of the ship- 
ping in the harbour. The best harbour in the group is at Pago Pago, 
seat of administration of American Samoa, based on the crater of an 
extinct volcano. Pago Pago became a U.S. naval station after the 
acquisition of Samoa in 1900, and the governor of the area is a navat 
captain. An air base has been established there in recent years, al- 
though the variable winds are something of an obstacle to flying, 
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and American Samoa has become an important link in the supply line 
which was established from Hawaii to New Zealand and Australia 
after the outbreak of war in the Pacific. 

The climate, although moist and sometimes oppressively hot, is 
pleasant in the main. There is a clear season from April until Sep- 
tember and a wet season from October until March. The temperature 
is equable, with a mean annual temperature a t  Apia of 78' F., the 
warmest month being December (So0), and the coldest July (75'- 
76'). The prevalent winds are southeast trades, but west winds pre- 
vail from January until March. This is also the season of hurricanes. 

The Samoan forests are noted for the size and variety of their trees 
and abound in hardwood species, which are useful for boat-building. 
The luxuriance of the ferns, creepers and epiphytes is notable. The 
land fauna of Samoa is limited, consisting of a rat, a few snakes and 
a few birds, the most unusual of which is a ground pigeon (Didun- 
culus strigirostris) which forms a link between the extinct dodo and 
the existing African Treroninae. The marine fauna is abundant and 
varied. Coco-nuts, cacao and bananas are the principal products of 
the group. There are high-power wireless stations a t  Apia and on the 
island of Tutuila. The former belongs to New Zealand, the latter to 
the United States. 

The history and administration of both parts of Samoa are dis- 
cussed in the article SAMOA. 

The Wallis archipelago (Uvea or Uea) is a group situated about 
13' S. 1 7 6 ~  W. with a land area of 40 sq.mi., pop. about 4,500, be- 
longing to France. The most important islands are Uvea, of volcanic 
formation and surrounded with coral, and Nukuatea. The inhabitants 
are Polynesians. The islands were discovered by Samuel Wallis in 
1767 and came under French missionary influence in 1837. They were 
subsequently annexed and were administered from New Caledonia 
after 1888. There is a French resident. The trade of the islands is 
mostly with Samoa, with imports of cotton goods and iron goods 
and exports of copra and roots. 

The Horne Islands (Futuna and Alofi), south of the Wallis group, 
with about 1,500 inhabitants, were discovered by J. Lemaire and 
W. C. Schouten in 1616 and placed under French protection in 1888. 
They are administered from New Caledonia. 

The Tokelau (Union) groz~p, east from the southernmost of the 
Ellice group, and about 350 mi. northeast of Samoa, consists of three 
atolls, Atafu, Nukunau and Fakaafo, each carrying many islets. Prac- 
tically the sole product is copra. The area of the group is 7 sq.mi, 
pop. (1934) 1,179. The natives are Christians and are racially akin 
to the Samoans. These islands were formerly included in the Gilbert 
and Ellice Islands colony. They were transferred to  New Zealand in 
1926 and after that time were under the authority of the administra- 
tor of Western Samoa. 

The Phoenix Islands are a group between z0 30' and 4' 30' S. and 
17.1 O and 174' 30' W. They include eight desolate small coral islands, 
with a population of 62, including three Europeans. Canton (q.v.) 
and Enderbury are members of this group; these two islands were 
placed under the joint administration of the United States and Great 
Britain for a period of 50 years, according to an agreement of April 6, 
1939. They are low-lying islands of the familiar coral type, built 
around lagoons. With the exception of Sydney and Hull, they have 
little vegetation. The guano deposits which formerly existed in this 
group have been exhausted. The Phoenix Islands were annexed by 
Great Britain in 1889-92. 

T H E  EASTERN POLYNESIAN CHAINS 
T h e  First Chain.-The first eastern Polynesian chain includes the 

island of Niue (Savage Island), the Cook (Hervey) Islands and 
Austral (Tubuai) Islands. 

Niue, 40 mi. in circumference, pop. (1934) 3,949, eastward from the 
Tonga group, and nearer to it than to any of the other groups, be- 
came a dependency of New Zealand in 1900. The island (19' 10' S., 
169O 47' W.) is an old coral reef heaved up to the extent of 200 ft. 
It is honeycombed with caves and seamed with fissures, through 
which the abundant rainfall drains into caverns which communicate 
with the sea. The natives are all Christians and are of mixed Poly- 
nesian and Melanesian race. They are industrious and friendly and, 
although they are less advanced than the Tongans or the Samoans, 
there is nothing in their record and character to warrant the epithet 
"savage." Niue was separated administratively from the Cook Islands 
and is directly subordinated to the ministry of foreign affairs of New 
Zealand. There is a small export of copra and fungus. 

The Cook (Hervey) Islands lie between I jjO and 160' E. and in 
about 2 0 '  S. Some of the islands in this group are of the volcanic, 
others of the coral type. The most important is Rarotonga, with a 
population of 5,oj4 in 1936. The island is overshadowed by the 
towering Rarotonga volcano (2,920 ft  ) .  There are several other vol- 
canic cones and, as a result, the land is fertile. There are numerous 
streams. Other important islands in the Cook group are Mangaia 
(Mangia), pop. (1936) 1,459, and Aitutaki, 2 1  mi. in circumference, 
pop. (1936) 1,719. These islands are distinguished by their extensive 
coco-nut groves. The island of Atiu had 1,086 inhabitants, Mitiero 
26; and Mauki (Parry Island) 652. The total land area of the group 
is about 111 sq mi. The islands possess a pleasant climate, tempered 
by oceanic influences, but reefs make them difficult to reach. 

The natives are Polynesians who possess legends of having emigrated 

from Samoa, the supposed original centre of the Polynesian race. 
Capt. Cook discovered the islands in 1777. Missionary work was 
started in 1823 and the natives almost all belong to Protestant 
churches. After 1890 there was a general legislature for the enactment 
of laws and an executive council for administration, made up of 
Arikis, or native chiefs. -4 New Zealand resident commissioner, with 
the right to veto laws, is stationed a t  Rarotonga. A ministry of the 
Cook Islands was established in New Zealand in 1915. At the same 
time island councils, courts of justice and public schools were estab- 
lished. 

The chief products of the Cook Islands are bananas, oranges, coco- 
nuts, copra, tomatoes, shells and hats. There is a wireless station a t  
Rarotonga, with branch stations at  Atiu, Niue, Aitutaki and Mangaia. 

The Tubuai or Austral Islands, which belong to the first chain of 
eastern Polynesia and are Erench possessions, are situated between 
2 1 O  49' and 27" 41' S. and 144' 22 '  and 1j4O 51' W. The total land 
area is 115 sq.mi., the pop. (1936) 3,074. These are a group of five 
principal islands, surrounded by fringing coral reefs. There is an islet- 
bearing atoll known as Hull or Maria Island. Four islands, Rimitara, 
Rurutu, Tubuai (area 40 sq.mi.1 and Vavitao, stretch in a curved 
broken chain from northwest to southeast. At a distance of 380 mi. 
from Tubuai is Rapa or Oparo Island. Tubuai, Vavitao and Rapa 
are of volcanic formation and reach considerable elevations (2,077 ft. 
in Rapa). The islands are well watered and fertile. 

The natives are Polynesians and have declined considerably in num- 
bers, as have those of the Marquesas. Capt. Cook visited Rurutu in 
1769 and Tubuai in 1777. Vancouver discovered Rapa in 1791, and 
there were various visits to Vavitao. The French protection and final 
annexation of the group took place spasmodically between 1850 and 
1889. The islands are administered from Tahiti. 

The Second Chain.- The second chain of eastern Polynesia in- 
cludes the Society Islands. The Society archipelago, commonly called 
Tahiti, is a group of high volcanic islands, with a few coral atolls, 
lying between 16' and 18' S., 148' and 155' W., with a total area of 
6j7 sq.rni., belonging to France. The archipelago is a double group, 
separated by a clear channel 60 mi. wide. The northwest or Leeward 
group includes the islands of Huaheine, Raiatea and others, and the 
southeast or Windward group contains the island of Tahiti, much the 
most important member of the group (area 600 sq.mi.). Pop. (1936) 
19,029, of whom 8,456 lived in Papeete, the capital and administrative 
centre of French Eastern Oceania. There are also a few small islands 
in this Windward group. The group includes the island of Moorea 
(50 sq.mi.), with a population of 2,251 (1936). Phosphates and copra 
are the principal products of Tahiti and Moorea. 

The island of Tahiti, in shape similar to a figure 8, has a length of 
33 mi., a coast line of 1 2 0  mi. and an area of 402 sq.mi. (The pre- 
viously mentioned figure of 600 sq.mi. refers to the entire Windward 
group.) A short isthmus (Taravo), about a mile in width and no- 
where more than jo  ft. above sea level, divides Tahiti into two parts. 
The southern is the peninsula of Taiarapu, or Tahiti-iti (Little Ta- 
hiti). I t  is 11 mi. long and 6 miles wide, while the northern portion 
of Tahiti, which is in circular form and is known as Porionuu (Great 
Tahiti) is 2 2  mi. long and 20 mi. wide. 

The whole island is mountainous. A little to the northwest of Great 
Tahiti the double peak of Orohena rises to  a height of 7,321 ft., and 
the neighbouring peak of Aorai is almost as high. Little Tahiti has 
a number of towerlike peaks which are quite striking in appearance, 
although they do not reach such elevations. On the coast there is a 
belt of level country, several miles wide, with a chain of villages, a 
fringe of palms and many fertile gardens. This is intersected in sev- 
eral places by streams which run down from the mountains. A good 
road runs around the island and leads to Point Venus, where Capt. 
Cook observed the transit of Venus in 1767. 

There is no clear division of seasons in Tahiti. The climate is 
damp and hot, but not unhealthful. Indigenous mammalian fauna 
is scanty, as in the other South Sea Islands. When Capt. Wallis vis- 
ited the islands he found pigs of a small breed which died out after 
the introduction of stronger European strains. Dogs are also said 
to have been plentiful a t  this time, although i t  is not clear where 
they would have come from. Land birds are comparatively few in 
number and species; but the lagoons are well stocked with fish. In- 
sects are poor in species, although some of these are indigenous. Crus- 
taceans and molluscs are well represented; worms, echinoderms and 
coral rather poorly. 

The Tahitian flora is luxuriant and beautiful, but is not very rich, 
especially in the smaller plants which form the undergrowth in similar 
islands. There are many indigenous species of the banana, one form 
of which (peculiar in that its fruit branches are not pendent but grow 
upright) is abundant in the mountains and is much used as food by 
the natives. 

Part of the archipelago was discovered by Pedro F. Quiros in 1607. 
Wallis named it King George's Island in 1767. Bougainville visited 
it in 1768, claimed i t  as French and gave it the name of La  Nouvelle 
Cythkre. The alternation of visits by French and British navigators 
continued when Cook touched a t  the islands in 1769 and called the 
Leeward group the Society Islands, in honour of the Royal society. 
which was sponsoring his expedition. He called Tahiti and the ad- 
jacent islands Georgian, but the name Society Islands was finally ap- 
plied to the entire group. 
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France retained title to the archipelago. The scattered French pos- 

sessions in the eastern Pacific were organized as a single colony in 
1903. Administration is in the hands of a governor, who is assisted 
by an administrative council, consisting of certain officials, the mayor 
of Papeete and the presidents of the chambers of commerce and 
agriculture. The chief industries on Tahiti are the preparation of 
copra, sugar and rum. Exports of phosphates from the archipelago 
in 1938 were 80,000 tons; of copra, 20,000 tons. Tahiti, like New 
Caledonia and the New Hebrides, adhered to Gen. Charles de Gaulle's 
Free French movement in 1940. 

Because of its isolation and its attractive scenery, Tahiti has been 
a magnet for Americans and Europeans who wished to retire from 
the strenuous competitive life of the modern world. The French au- 
thorities require a monetary deposit and a certificate of good character 
in the case of prospective foreign settlers. The scenery and the native 
types of Tahiti and neighbouring South Sea Islands have been im- 
mortalized in the paintings of Paul Gauguin, one of the most distin- 
guished French painters of the post-impressionist school, who lived 
for many years in Tahiti and in the Marquesas group, where he died 
in 1903. 

T h e  Third Chain.-The third eastern Polynesian chain includes 
the Manihiki Islands, the Tuamotu or Low archipelago and Pitcairn 
Island. The first of these belongs to New Zealand; the second to 
France; the third to Great Britain. 

The Manihiki archipelago is situated between 4' and 11' S. and 
150' and 162' W. Manihiki (Humphrey Island) is I n  islet with a 
land area of about z sq.mi. and a population of 487 in 1936, encircling 
a lagoon of about 6 mi. in diameter. I t  is of coral formation and rises 
very little above the level of the sea. Its shallow soil produces coco- 
nut palms which make the islet visible for some distance from the sea. 
The native population lives mostly on coco-nuts and fish. The sole 
export is copra. The pearl shell which was formerly dredged from the 
lagoon is largely exhausted. 

Almost directly east from Manihiki is a group of low coral islands, 
of which the Caroline atoll, carrying many islets on a rim of coral 
surrounding a lagoon (some 7% by 1% mi.) is typical. The other 
members of the group are Vostock and Flint Islands. The natives 
are Polynesians and have been converted to Christianity. The islands 
were mostly discovered in the 19th century and were annexed by 
Great Britain mainly in 1888-1889. 

The Tuamotz~ (Paz~motu) or Low archipelago, the northern ex- 
tremity of which lies between two other French possessions, the Society 
and Marquesas Islands, consists of a large number of low coral 
islands, or rather atolls, of similar character and appearance, trending 
in irregular lines from northwest to southeast. The major axis of the 
group extends over 1,300 mi. The total land area is 330 sq.mi., the 
population (1936) 4,346. A feature of the group is the length of the 
lagoons, the number of islets and the prevalence of coral heads in 
some of the lagoons. 

The largest atoll, Rahiroa or Rangiroa, has a lagoon 45 mi. long 
and 15 mi. wide and carries 2 0  islets on its narrow rim. Fakarava, 
the next in size, carries I j  islets, and its oblong lagoon affords the 
best anchorage in the group. Hao (Harpe or Bow) atoll, 30 mi. long 
with a width varying from 5 to 9 mi., has no less than 50 islets around 
its lagoon, which is dangerously studded with coral heads. Anaa, or 
Chain Island, as Capt. Cook called it, is remarkable becausc it has a 
continuous growth of coco-nut palms along its rim (it is 19 mi. long 
and 6 mi. wide). On the other hand, when Capt. Cook visited it in 
1769, the line of palms was so interrupted as to seem to grow from 
a number of regularly placed distinct islets. Hence the name Chain 
Island. The line of trees was doubtless broken, in Cook's time, by 
the great winds which are frequent in these regions. 

The almost innumerable islands and islets of the Tuamotu group 
differ in formation and appearance very little except in size. With 
two exceptions, Makatea (pop. 992 in 1936) and Tikei, all are low 
coral atolls with little vegetation except coco-nut palms and occasion- 
ally a scanty undergrowth, mostly composed of screw-pine (Pandanus). 
The climate is healthful, with a lower average temperature than Ta- 
hiti. The easterly trade wind prevails. Rain and fogs occur even in 
the dry season. The season of storms is from November until March, 
when devastating hurricanes are not uncommon and a southwest 
swell renders the westerly shores dangerous. Animal life is scarce, 
with a few rats as the only mammals. Land birds are chiefly para- 
keets, thrushes and doves. Insects are few. There is an abundance 
of marine life. Pearls and pearl shell, found in large quantities in the 
lagoons, provide the natives with their principal occupation. The 
islands are sparsely populated, but the natives are a sturdy race of 
Polynesian extraction. 

The first discoverer of part of the archipelago was Pedro Fernandez 
Quiros in 1606. Many navigators subsequently discovered or redis- 
covered various parts of the group. The best harbour is Fakarava, 
which is the seat of the French resident. Another harbour is Manga- 
reva. The Tuamotu group passed under the protection of France in 
1844, and was annexed in 1881, forming part of the dependency of 
Tahiti. I n  1942 i t  wa5 administered jointly with other French posses- 
sions in the eastern Pacific. 

Pitcairn Island (lat. 25O 4' S. and long. 130' 19' W., area z sq.mi., 
pop. C19361 209) is about IOO mi. south from the nearest of the 
Tuamotu group. I t  differs from most of the islands of this area be- 

cause it is without coral reefs, rising abruptly with steep and rugged 
basaltic cliffs. The soil is volcanic and fertile, but the island is liable 
to drought because of the felling of the natural timber, as there are 
no streams. The climate is variable and rainy. I t  was discovered, 
uninhabited, by Carteret in 1767, Pitcairn being the name of the 
midshipman who first sighted it. 

The history of Pitcairn is unusual. It was settled by the mutineers 
of Capt. Bligh's ship, the "Bounty," who turned Bligh loose in an  
open boat and established themselves on this remote island in 1790. 
They had brought with them from Tahiti six Polynesian men and 
twelve women, and the present inhabitants are descendants of the 
mutineers and the Polynesian women. The newcomers found stone 
implements, rock carvings and other traces of habitation, indicating 
that. the island had been peopled, or at  least visited, before their 
comlng. A British ship visited Pitcairn in 1808. Because of the over- 
crowding of the island, the inhabitants were transferred, a t  their own 
request, to Norfolk Island in 1856. Forty, however, soon decided to  
return to Pitcairn. 

The islanders are Seventh Day Adventists. The island is adminis- 
tered by a council of seven members, with a president who is also 
chief magistrate, and a vice-president who is also government secre- 
tary. I t  has been subject to the control of the high commissioner for 
the western Pacific since 1898. Poultry and goats are bred on the 
island, and coffee is grown. Its products include beans, sugar cane, 
yams, taro, melons, sweet potatoes, oranges, pineapples, bananas, 
arrowroot and othpr  fruit^ and vegetables. 

THE OUTLYING GROUPS 
Within this section fall the Marquesas Islands, Palmyra, Washing- 

ton, Fanning and Christmas Islands, the Hawaii Islands, Easter Island, 
Sala-y-Gomez, etc. 

The Marquesas archipelago, area 480 sq.mi., pop. (1936) 2,400, 
lies east from Caroline atoll. I t  consists of two somewhat distinct 
groups of high volcanic islands, distinguished by the infrequency 
of coral fringes along their coasts. There are seven islands in the 
northwestern group, the four largest being Ua Pou or Adam Island, 
Ua Huka or Washington, Nukuhiva (70 mi. in circumference and 
the most important island of the group) and Eiao. The south- 
eastern group consists of the islands of Fatu Hiva or Magdalena, 
Motane or San Pedro, Tahuata or Santa Christina, and Hiva Oa or 
Dominica, the last with a coast line of more than 60 mi. 

Each of the main islands has a ridge of mountains through its 
central part, rising to 3,000 or 4,000 ft., from which rugged spurs 
forming deep valleys stretch toward the sea. There are no active 
volcanoes. Vegetation is luxuriant in the valleys, which are watered 
by streams flowing down from the mountains. Indigenous land 
mammalian fauna is poor. There are few species of land birds; but 
marine forms of animal life are numerous, as is usually the case in 
the subtropical Polynesian groups. There is abundant flora, similar 
in character to that of the Society Islands. 

The climate is hot and damp but not unhealthful. There is a rainy 
season of six months' duration, beginning a t  the end of November. 
During this time the temperature varies between 84" and 91'. 
During the rest of the year the variation is between 77' and 86O. 
There are moderate easterly trade winds, and in the larger islands 
there are alternating land and sea breezes. 

The natives are pure Polynesians. They were numerous, warlike 
and active a t  the time of the coming of the Europeans. But they 
substantially diminished in numbers and energy after that time. In 
fact, the Marquesas group perhaps affords the most striking example 
of failure or inability of a primitive population to adjust itself to 
contact with foreign races. 

The islands were discovered in 1595 by Mendaiia, who knew only 
the southeastern group. The other islands were discovered over a 
period of time The islands were annexed by France in 1842, after 
French Roman Catholic missionaries had prepared the way. Between 
1860 and 1870 they were almost abandoned. They are administered 
from Tahiti along with the other regions of French eastern Oceania. 
The natives profess Christianity. They raise considerable numbers 
of swine and fowls, along with the indigenous fruits and vegetables. 

The Line Islands (or America Islands) north of the equator, in- 
cluding Palmyra, Washington, Fanning and Christmas Islands, are 
low atolls, only recognizable from a distance because of their tall 
LOCO-nut palms. Palmqra, area 1% s q n i .  ; pop. E1.9401 only 32, but is 
occasionally visited for the gathering of the coco-nut crop. The 
smallest of the Line Islands, it possesses the unusual feature of having 
three distinct lagoons. Washington (area 6 sq.mi ,. pop. [19381 123, 
including one European) and Fanning (area 15 sq.mr., pop. [r938] 19;, 
with 28 Europeans) have been cultivated with more or less success 
by Europeans with labour imported from the Gilbert Islands. The 
number of Europeans on Fanning is partly explained by the fact 
that this island has been a Pacific Cable Board station since 1902. 

Christmas Island (pop., in 1937, $2 natives and ; Europeans), is 
the largest atoll in the Pacific and 1s more than roo mi. in circum- 
ference. I t  was discovered by Capt. Cook in 1777. annexed by Great 
Britain in 1888 and included in the Gilbert and Phoenix Islands 
colony in 1919. I t  is leased to the Fanning Island plantation for 
purposes of coco-nut cultivation. 

South of the equator the northernmost of the Line Islands is 
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Jarvis (q.v.), a small barren islet (area 1% sq.mi.), which has 
been elevated 10 or 12 it. above sea level. There are considerable 
deposits of guano on this islet. Along with Baker and Howland 
(q.v.), which are slightly north of the equator and more to the 
west, Jarvis was annexed by the United States by an executive 
order of May 13, 1936, presumably as potentially valuable naval 
and air outposts in the south Pacific. Southeast from Jarvis Island 
there is a chain of more or less similar islets, of which the principal 
are Malden (3; sq.mi.1 and Starbuck ( I  sq.mi.). Adjacent to Pit- 
cairn Island are small uninhabited islands, Oeno and Ducie atolls, 
and Henderson or Elizabeth Island. The last named is remarkable 
as a flat-topped island, 80 i t ,  high, which was apparently raised 
by some subterranean convulsion. Hawaii and Easter Island are 
treated separately. 

(See HAWAII ; EASTER ISLAND.) 
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PACIFICO, DON or DAVID PACIFICO (1  784-1854). 
A Portuguese Jew born a British subject in  Gibraltar who 
brought an action against the Hellenic Government claiming 
F26,ooo compensation for his house in Athens burnt down in 1847 
in an anti-Semitic riot. Pacifico finally received compensation. 

PACIFIC OCEAN, the largest division of the hydrosphere, 
lying between Asia and Australia and North and South America. 
I t  is nearly landlocked to the north, communicating with the 
Arctic ocean only by Bering strait, which is 65 km. wide and of 
small depth. The southern boundary was sometimes regarded as 
the parallel of 664" S., but this limit is artificial, and it  is now 
considered that the Pacific extends to the borders of the  Antarctic 
continent, exactly as the Atlantic and Indian oceans do. As 
east and west boundaries in the higher southern latitudes one 
may take the meridians passing through South cape in Tasmania 
and Cape Horn. The north to south distance from Bering strait 
to Antarctica, near Cape Adare, is 15.500 krn. or 8,350 nautical 
miles, and the Pacific attains its greatest breadth between 
Panama and Mindanao (Philippine Isl.), when it measures 
I 7,200 km. or 9,300 nautical miles. The distance between Yoko- 
hama (Japan) and San Francisco is about half as great again 
as that from New York to Southampton; similarly the distance 
between Sydney and Cape Horn is greater than that from Buenos 
Aires to  Cape Town by fully a half. The coasts of the Pacific 
are of varied contour. The American coasts are for the most 
part mountainous and unbroken, the chief indentation being the 
Gulf of California; but the general type is departed from in the 
extreme north and south, the southern coast of South America 
consisting of bays and fjords with scattered islands, while the 
coast of Alaska is similarly broken in the south and becomes low 
and swampy towards the north. The coast of Australia is high 
and unbroken; there are no inlets of considerable size, although 
the small openings include some of the finest harbours in the 
world, as Moreton bay and Port Jackson. The Asiatic coasts 
are for the most part low and irregular and a number of seas 
are more or less completely enclosed and cut off from communi- 
cation with the open ocean. Bering sea is bounded by the Alaskan 
peninsula and the chain of the Aleutian islands; the Sea of 
Okhotsk is enclosed by the peninsula of Kamchatka and the 
Kurile islands; the Sea of Japan is shut off by Sakhalin island, 
the Japanese islands and the peninsula of Korea; the Yellow 
sea is an opening between the coast of China and Korea; the 
China sea lies between the Asiatic continent and the island of 

Formosa; the Philippine group, Palawan and Borneo. Amongst 
the islands of Malay archipelago are a number of enclosed areas 
-the Sulu, Celebes, Java, Banda and Arafura seas. 

The question as  to where within the Malay archipelago the 
limit between the Indian and Pacific oceans is to be drawn, is 
as difficult to answer as the question of the natural boundary 
between Further India and Australia. Wallace placed the latter 
in the Macassar strait, so that Borneo would belong to the Indian 
province, and Celebes to the Australian. So far as we know to-day 
we must argue, from oceanographic considerations, e.g., the con- 
figuration of the sea floor, the properties of the water, etc., that 
the deep basins of the Sulu sea, Celebes sea, Flores sea, Savu 
sea and Banda sea, belong to the Pacific, while the shallow Java 
sea and the South China sea are part of the Indian ocean. 

The Pacific was first scientifically explored by the great Eng- 
lish Deep-Sea Expedition of H.M.S. "Challenger" (1872-76) 
and then by the German expedition of S.M.S."Gazelle" (1874-76), 
by the two United States ships "Tuscarora" (1874-76, 1878-79) 
and "Albatross" (1888, 1890-92, 1899-1900, 1904-og), by the 
Russian warship "Vitiaz" (1887), by S.M.S. "Planet" (1906-14) 
and others. For many important soundings in  the south-west 
Pacific we are indebted to H M.S. "Penguin" and many British 
cable ships; in high southern latitudes the "Discovery" (1901-04) 
carried out many observations. Lately many oceanographical 
enterprises have been prosecuted by the Japanese navy, as  well as 
from the U.S. oceanographical station a t  San Diego (California). 

Extent.-The area and volume of the Pacific ocean and its 
seas, with the mean depths calculated therefrom, are given in the 
article Ocean. The Pacific ocean has double the area of the Atlan- 
tic-the next largest division of the hydrosphere-and has more 
than double its volume of water. I ts  area is as much as  the area 
of Africa, greater than the whole land surface of the globe, 
Antarctica included. The total land area draining to the Pacific 
is estimated by Murray a t  19,400,ooo sq.km., or little more than 
one-fourth of the area draining to the Atlantic. The American 
rivers draining t o  the Pacific, except the Yukon, Columbia and 
Colorado, are unimportant. The chief Asiatic rivers are the Amur, 
the Hwang-ho and the Yangtsze-kiang, none of which enters 
the open Pacific directly. Hence the proportion of purely oceanic 
area to the total area is greater in the Pacific than in the Atlantic. 

Relief of Bed.-The bed of the Pacific is not naturally divided 
into physical regions, but for descriptive purposes the parts of 
the area lying east and west of 150" W. are conveniently dealt 
with separately. The eastern region is characterized by  great 
uniformity of depth; the 4,000 metres line keeps close to  the 
American coast except off the Isthmus of Panama, whence an 
ill-defined ridge of less than 4,000 metres runs, including the 
Galapagos islands, south-westwards, and again off the coast of 
South America in about 40" S., where a similar bank runs west 
and unites with the former. The bank then continues south to  
the Antarctic ocean, in about 110" W. Practically the whole of 
the north-east Pacific is therefore more than 4,000 metres deep, 
and the south-east has two roughly triangular spaces, including 
the greater part of the area, with depths of more than 4,000 
metres. Notwithstanding this great average depth, the "deeps" 
or "trenches," deeper than 5,000 metres, which are so character- 
istic of the western Pacific, are small in number and extent in the 
eastern half along the west coasts of North and South America. 
Four small deeps are recognized along a line close to the coast 
of South America, and parallel to  it, in the depression enclosed 
by the two banks mentioned; i.e., along the coast of Chile and 
Peru between 35" and 10" S. The first deep (5,667 metres) lies 
with its centre off Valparaiso; the second and deepest (7,635 
metres) has its centre off Taltal, and is called the Atacama trench; 
the third (6,867 metres) lies in the angle of the coast between 
Iquique and Mollendo; the fourth (5,868 metres) in  front of 
Callao. All four deeps have their greatest depth between IOO and 
400 km. from the coast. 

The largest gulf on the north-west coast, off Puget sound 
and British Columbia, even a t  a great distance from land, reaches 
only the relatively small depth of less than 3,000 metres. East of 
150" W. the Pacific has few islands; the oceanic islands are 
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of the whole. Over a large part of the central Pacific, far removed 
from any possible land influences or deposits of ooze, the red clay 
region is characterized by the occurrence of manganese, which 
gives the clay a chocolate colour, and manganese nodules are 
found in vast numbers, along with sharks' teeth and the ear- 
bones and other bones of whales. Radiolarian ooze is found in 
the central Pacific in a region between 15" N. to 10" S. and 
140" E. to 150" IV., occurring in seven distinct localities and 
covering an area of about 3,000,000 sq.km.; further, a wider 
strip of radiolarian opze was discovered by the "Challenger" and 
the "Albatross," between 7" and 12" N. lat., stretcl~ing from 
140" W. long. to the neighbourhood of the west coast of Central 
America, bringing the total area of the radiolarian ooze in the 
Pacific to about ~o,ooo,ooo sq. kilometres. Between these two 
areas, almost on the Equator, a strip of globigerina ooze was 
found corresponding to the zone of globigerina in the equatorial 
region of the Atlantic. Globigerina ooze covers considerable areas 
in the intermediate depths of the west and south Pacific-west of 
New Zealand, and along the parallel of 40" S., between 80"-98" 

I W. and 150"-118" W.-but this deposit is not known in the 
north-eastern part o j  the basin. The total area covered by i t  is 
estimated a t  30,000,ooo sq.km,-about two-thirds of that in  the 
Atlantic. Pteropod ooze occurs only in  the neighbourhood of Fiji 
and other islands of the western Pacific, passing up  into fine coral 
sands and mud. Diatom ooze has been found in a broad band 
between 57" and 67" S. lat., and thus in the Antarctic part of 

, the Pacific, corresponding with its occurrence in  the same lati- 
tudes in the Atlantic and Indian oceans. 

Meteorology.-Partly on account of its great extent, and 
partly because there is no wide opening to the Arctic regions, 
the normal wind circulation is on the whole less modified in the 
north Pacific than in the Atlantic, except in the west, where the 
south-west monsoon of southern Asia controls the prevailing 
winds, i ts  influence extending eastwards t o  145" E., near the 
Ladrones, and southwards to the Equator. I n  the south Pacific, 
during the winter months of the Northern Hemisphere, the north- 
west monsoon of Australia affects a belt running east of New 
Guinea t o  the Solomon islands. I n  the east the north-east trade- 
belt extends between 5" and 25" N., the south-east trade crosses 
the Equator, and its mean southern limit is 25" S. The trade- 
winds are generally weaker and less persistent in  the Pacific than 
in the Atlantic, and the intervening belt of equatorial calms is 
broader. Except in the east of the Pacific, the south-east trade 
is only fully developed during the southern winter; a t  other sea- 
sons the regular trade-belt is cut across from north-west to  
south-east by a band 20"-30" wide, in  which the trades alternate 
with winds from north-east and north, and with calms, the calms 
prevailing chiefly a t  the boundary of the monsoon region ( 5 "  N.- 
15" S., 160"-185" E.). This area, in which the south-east trade 
is interrupted, includes the Fiji, Navigator and Society groups, 
and the Paumotus. I n  the Marquesas group the trade-wind is 
fairly constant. 

The great warming and abundant rainfall of the island regions 
of the western south Pacific, and the low temperature of the 
surface water in the east, cause a displacement of the 'southern 
tropical maximum of pressure to  the east; hence we have a 
permanent "south Pacific anti-cyclone" close to  the coast of 
South America. The characteristic feature of the south-western 
Pacific is therefore the relatively low pressure and the existence 
of a true monsoon region in the middle of the trade-wind belt. 
I t  is to be noted that the climate of the islands of the Pacific 
becomes more and more healthy the farther they are from the 
monsoon region. The island regions of the Pacific are  every- 
where characterized by uniform high air-temperatures; the mean 
annual range varies from I" to go F, and the diurnal range from 
go t o  16". I n  the monsoon region relative humidity is high, viz., 
80 to  90%. The rainfall is abundant; in the western island 
groups there is no well-marked rainy season, but over the whole 
region the greater part of the rainfall takes place during the 
southern summer, even as far north as Hawaii. 

The whole north Pacific from the tropic to the Bering sea has 
on its Asiatic side a monsoonal reversal of its prevailing winds, 

volcanic, and coral formations are, of course, scanty. The most 
important group is the Galapagos islands. On the other hand in 
the western Pacific we have numberless great and small islands 
and island groups. They are sometimes set out in regular chains, 
a t  other times spread out irregularly over great areas. T o  the 
first type, in the north, belong the Aleutians, the Kuriles, the  
Japanese islands, the Riu-Kiu islands, the Philippines, and parallel 
to  them the Pelew islands, the Yap group, the Bonin and Mari- 
anne group; in the Southern Hemisphere, the Solomon islands, 
the New Hebrides, New Caledonia and New Zealand. New Zea- 
land morphologically is related northward to the Kermadec and 
Tonga islands, and southward through the Auckland islands t o  
Macquarie island (550" S.). On the outside of nearly all these 
island chains are observed very deep, and sometimes fairly wide, 
trenches, in  which depths of over 8,000, even over ~ o , o o o  metres, 
have been registered. This is the most important characteristic 
of the configuration of the Pacific floor; no other ocean has any- 
thing like it. The greatest deeps are  the Aleutian trench (7,382 
metres), the Kurile-Japanese trench (8,514 metres), the Philip- 
pine trench, eastward of north hfindanao in lat. go 42' N. 
and long. i2S0 51' E., only jj kni. fronl the i o a d  where in  
1927 the German cruiser "Emden" measured the greatest of all 
sea depths, viz., 10,800 metres. In  the same latitudes three other 
trenches are known, east of the Palau isiands, east of Yap and 
south-east of Guam and the Marianne islands, where the United 
States telegraph ship "Nero" found a depth of 9,685 metres. 

I n  the Southern Hemisphere between New Guinea and the 
Solomon islands is the Bougainville trench (9,140 metres). The 
New Caledonian trench has a depth of 7,570 metres. Finally, 
H.M.S. "Penguin" explored the Kermadec-Tonga trench which 
lies outside; i .e . ,  eastward of these groups between 36" S. and 
16" S. and includes depths attaining 9,412 metres. The area of 
these long, deep regions is always small; these deeps lie parallel 
to the coasts of the present continents or to  the coasts of earlier 
continents. I n  earlier geological epochs, for example, a continent 
may have extended eastward from New Guinea to  the Tonga 
islands and New Zealand, and perhaps north to  the Mariannes. 
I t  is certain that in these trenches, which lie in front of the fold 
mountains of eastern Asia, is to be sought a centre of great tec- 
tonic disturbances; just as the west coast of South America is 
afflicted by  terrible earthquakes, whose epicentre lies in the 
trenches off Chile and Peru. The immense stretches of the west 
Pacific contain, besides these regular island groups and deeps, 
many irregularly strewn islands; e.g.,  the Hawaii islands, the 
Carolines, the Gilbert islands, the Samoa archipelago, the Tau- 
motu archipelago, etc. Most have volcanic cores; in low lati- 
tudes these islands are surrounded with coral reefs, or it may 
be that the reefs alone appear as atolls. In  the great areas be- 
tween these groups the sea floor sinks to  depths exceeding 4,000 
metres, sometimes even exceeding 6,000 metres. Thus the Pacific 
has an average depth of 4,028 metres; this average is greater 
than in any other ocean, the figure for the Atlantic being 3,332 
metres. The following table showing the area of the floor a t  
various depths for the Pacific is the work of Kossinna (1921) :- - 

Metres 

- 
0- 2 0 0  

200-1,000 . . . 
1,000-2,000 . . . . 
2,000-3,000 . . . 
3,000-4,000. . . . 
4,000-5,000. . . . 
5,000-6,000 . . . 
6,000-7,000 . . 
7,000-8,000. . . . 
8,000-9,000 
g,ooo+. . . . 

Total . 

Deposits.-The deeper parts of the bed of the Pacific are 
covered by deposits of red clay (see OCEAN), which occupies an 
area estimated at  no less than 105,672,000 sq.km., or three-fifths 
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winter and summer. I n  winter exceedingly dry and cold north- 
westerly winds, dependent on an air pressure maximum over 
Siberia and an air pressure minimum near the Aleutians, blow 
over the whole area; in  summer, with low pressure over the 
Asiatic continent, warm and rainy south and south-easterly winds 
(in connection with the south-west monsoon of the China sea) 
prevail over the whole area of the Yellow sea, Japan sea, Okhotsk 
sea and Bering sea. On the American side of the Pacific this 
complete change of wind direction is absent, and throughout the 
year moist, warm winds from the ocean; i.e., south-westerlies, 
prevail from Sitka to Vancouver, except for irregular changes in 
consequence of the passing of atmospheric depressions. These 
circumstances explain the great differences shown in the following 
table between the average air temperatures on the Australo- 
Asiatic side of the Pacific and on the American:- 

Air Tevtperatzwe (' F )  and Rainfall (m?n.) i n  the Pacific 

1 I I I I I I I A ~ - I  
I Feb. May Aug. Nov. Year pli- / I 1 I 1 1 l t u d o R a i n l  ------- - 1 A ~ ~ ~ o ~ ~ a  O f  lj6' .. 1 @o 1 3j.4 55.0 1 4 4  27+0 1 j7.2 1,118 1 

Sitka, U.S.A. . J 32.5 44.1 54.9 36.7 42'5 22.4 2,070 

Yokohama, Ja- 
40.8 63.3 78.1 51.3 57.7 38.2 1,476 

San Francisco, 
U.S.A. . . j 52.5 54.1 58.6 56.1 55.2 10.8 594 

- - - - - - 
Sydney, Austra- 

Temperature.- The distribution of temperature in the waters 
of the Pacific ocean has been fully investigated, so far as is pos- 
sible with the existing observations, by G. Schott. At the surface 
an extensive area of maximum temperature (over 82' F )  occurs 
over roo on each side of the Equator to the west of the ocean. 
On the eastern side temperature falls to 72'  F on the Equator 
and is slightly higher to  north and south. I n  the north Pacific, 
beyond lat. 40°, the surface is generally warmer on the east than 
on the west, but this condition is, on the whole, reversed in cor- 
responding southern latitudes. I n  the intermediate levels, down 
to depths not exceeding 1,000 metres, a remarkable distribution 
appears. A narrow strip of cold water runs between the Equator 
and r o o  N., widest to the east and narrowing westward, and 
separates two areas of maximum which have their greatest in- 
tensity in the western part of the ocean and have their central 
portions in higher latitudes as depth increases, apparently tend- 
ing constantly to  a position in about latitude 20" to 30" N. and S. 
A comparison of this distribution with that of atmospheric pressure 
is of great interest. High temperature in the depth may be taken 
to mean descending water, just as high atmospheric pressure 
means descending air; low temperature in the depth may be taken 
to mean ascending water, as low pressure means ascending air, 
and hence it  would seem that the slow vertical movement of water 
in the Pacific reproduces to  some extent the phenomena of the 
"doldrums" and "horse latitudes." The isothermal lines, in  fact, 
suggest that in the vast area of the Pacific something correspond- 
ing to a "planetary circulation" is established. I n  the greater 
depths of more than 2,000 metres, temperature is extraordinarily 
uniform, 80% of the existing observations falling within the 
limits of 34.8 and 35.5. I n  the enclosed seas of the western 
Pacific, temperature usually falls till a depth corresponding to 
that of the summit of the barriers which isolate them from the 
open ocean is reached, and below that point temperature is uni- 
form to the bottom. I n  the Sulu sea, for example, a temperature 
of 50.4" F is reached a t  700 metres, and this remains constant 
to  the bottom in 4,660 metres. 

Salinity.-The surface waters of the whole Pacific have less 
salt than those in the corresponding regions of the Atlantic. For 
example, the salt content west of San Francisco is 33.2%or but 
west of Lisbon over 36%, ; in the north-east trade region of the 
Pacific it measures only about 35%0, whereas, in the region of 

the Atlantic north-east trades, it is over 36%0 or 37%0. The  
reason for this is not yet known with certainty; probably evapora- 
tion is less than in the Pacific because of the smaller velocity of 
the wind, and the rainfall is greater than in the Atlantic. The 
geographical disposition of the varying salt content is  essentially 
the same in the Pacific as in  the Atlantic and Indian oceans. I n  
each hemisphere, in the region of the north-east and south-east 
trade-winds, appears a broad zone with relatively the highest 
salt content. In  northern latitudes its centre lies in  the middle 
of the ocean; in southern latitudes it  is in the eastern or South 
American half. Between these, mostly from 5"-1o" N. lat., is a 
small strip of water poor in salt, stretching from the Philippines 
to the coast of Central America; here the salt content amounts 
to  less than ~ 4 % ~  in the west, less than 33%0 in the east, 
where, in the Gulf of Panama, 3 1 % ~  or even 3 0 % ~  have been 
observed. North and south also from the two first-named tropical 
maxima the salt content diminishes, particularly in the north 
Pacific. In  the ocean off the Japanese islands, in spite of a warm 
current resembling the Gulf Stream, the salt content is only 
3 4 . ~ 0 / 0 ~  or 340/00, almost 2 % 0  less than in the Atlantic. The 
Okhotsk and Bering seas, which perhaps can be compared with 
Baffin bay and the Norway sea, have 32-31%~, a salt content 
2-3%0 less than the Atlantic regions named. 

The distribution of saltness in  the depths of the Pacific ocean 
is not yet sufficiently known, but i t  seems to correspond i n  the 
main with that ascertained for the Atlantic (q .v . ) .  

Circulation.- The surface currents of the Pacific have not 
been studied in the same detail as those of the Atlantic, and 
their seasonal variations are little known except in the monsoon 
regions. Speaking generally, however, i t  may be said that they 
are for the most part under the direct control of the prevailing 
winds. The North Equatorial current is due to  the action of the 
north-east trades. I t  splits into two parts east of the Philippines, 
one division flowing northwards as the Kuro Siwo or Black Stream, 
the analogue of the Gulf Stream, to feed a drift circulation which 
follows the winds of the north Pacific, and finally forms the Cali- 
fornian current flowing south-eastwards along the American 
coast. Part of this rejoins the North Equatorial current, and 
part probably forms the variable Mexican current, which follows 
the coasts of Mexico and California close to  the land. The 
Equatorial Counter-current flowing eastwards is largely assisted 
during the latter half of the year by the south-west monsoon, 
and from July to  October the south-west winds prevailing east 
of 150" E. further strengthen the current, but later in the year 
the easterly winds weaken or even destroy it. Between the Kuro 
Siwo and the Asiatic coast; i.e., east of the Kuriles and Kam- 
chatka, a band of cold water with a slight movement to the south- 
ward, known as the Oya Siwo, forms a n  analogue of the "cold 
wall" of the Atlantic. I n  the Japan sea, too, on the Siberian coast, 
as well as in the Yellow sea on the Chinese coast, there flows 
southward, during the greater part of the year, cold water poor 
in salt. This current is easily recognized from its green colour in 
the Straits of Formosa as  far  as Hong Kong. I n  the Southern 
Hemisphere the South Equatorial current is produced by the 
south-east trades, and is much more vigorous than its northern 
counterpart. On reaching the western Pacific, part of this cur- 
rent passes southwards, east of New Zealand, and again east of 
Australia, as the east Australian current parts northwards to  
join the Equatorial Counter-current. I n  the higher latitudes of 
the south Pacific the surface movement forms part of the west 
wind-drift of the Roaring Forties. 

The cold water of this stream, with contributions from the 
depths, on the coasts of Chile and Peru, gives rise to the scanti- 
ness of the rain in this region as far  northward as Callao and 
Payta, an effect analogous to that of the Benguela current along 
the coast of South-west Africa. Sometimes i t  appears that this 
Peruvian current in the northern part is hemmed in by the warmer 
water of the "El niiio" current, which spreads southward from 
the coast of Colombia and Ecuador. This has disastrous con- 
sequences for the animal world: the guano-birds and the fish die. 
I t  also has fatal effects on the coast regions, for the rain asso- 
ciated with the warm current entails great economic injury on 
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this erstwhile desert-like region. Such a catastr~phe occurred 
last in Peru between January and March 1925. 

See Reports of expeditions of the U.S.S. "Albatross" and "Thetis" 
(1888-92) ; A. Agassiz, Expedition to the Tropical Pacific (1899-1900, 
190.4-05;)~ ; H.M.S. "Challenger" (18 73-76) ; "Egeria" (1888-89 and 
1899) ; Elisabeth" (187 7) ; "Gazelle" (18 75-76) ; "Planet" (1906) ; 
"Penguin" (1891-1903) ; "Tuscarora" (1873-74) ; "Vettor Pisani" 
(1884) ; "Vitiaz" (1887-88) ; also observations of surveying and cable 
ships, and special papers in the Annalen der Hydrographic; for dis- 
tribution of temperature and for currents see H. Thorade, p. I7 
(1909) ; G. Schott, p. 2 $1910) ; B. Schulz, p. 177 (1911) : F. Zorck, 
p. 166 (1928); for sallnity see G. Schott, p. 148 (1928) and in the 
Archiv der Seewarte (G. Schott, 1891; C. Puls, 1895). 

PACIFIC OCEAN QUESTIONS. The huge expanse of 
the Pacific, covering half the globe, has obstructed human mi- 
gration and intercourse till recent times. There was onIy one way 
of reaching America from Asia, and that was over Behring's 
Straits, a shallow connection between the Arctic and the Pacific, 
36 m. broad. I t  was doubtless across this gap that the New 
World was peopled. The Kuro Siwo or tropical current which 
runs north along the East Coast of Japan and when it  reaches 
its northern limit bends south-east along the American Coast may 
have carried craft on to  a shore far  from home, and thus Japanese 
or Chinese junks may have been borne on to the islands on the 
north-west coast of America or even on to the continent itself. 
There is a zone of westerly winds that might assist seacraft from 
Asia to America, but the equatorial zone of calms and variable 
winds makes migration or even drift across the broadest part of 
the ocean improbable. The southern zone of westerlies, com- 
monly called "the roaring forties" lying between 40 and 60 de- 
grees south is the only one that could give easy passage from west 
to  east such as a migration or trade route demands; but the 
landless character of the Pacific there makes it  improbable, espe- 
cially as an unmaritime people occupied Australia, and New 
Zealand was uninhabited till the daring sailors of Polynesia 
reached it. After that time bfaori canoes seem to have come as 
far zast as the South American coast as evidenced by the likeness 
of the Araucanian stone axe to the Polynesian, and especially the 
identity of the name for it in both regions ( t o k i ) ,  the identity 
of a polished war-club with cutting edges and wristcord found 
early last century in a grave in Ecuador with the Maori mere, 
the use of the earth-oven and of an intoxicating drink made by 
chewing the root of a plant in ancient Chile, and especially the 
identity of the Araucanian name of this last (cawau)  with that 
of the similarly brewed Polynesian drink ( kawa) .  

P r o b l e m  of Polynesia.-By far the most difficult of Pacific 
questions is that of the peopling of the far-spread groups of the 
centre and east of the Ocean. The voyagers of the 18th century 
observed the identity of the people who occupied the widely- 
divided islands of this vast region in customs, language and 
physique, and called them the Polynesians, or people of the many 
islands. And when they went away west through Melanesia, 
Papuasia and Indonesia and found that most of the languages 
they encountered had a proportion of their vocabulary mani- 
festly related to, if not identical with, Polynesian words, and the 
numerals the same all through, they assumed that the language 
was one and the same, and called it Malayo-Polynesian. The fur- 
ther conclusion that it  indicated the same race was too manifestly 
in conflict with the pronounced racial differences to be long held. 
That there is a negroid element in  the physique of many Poly- 
nesians is undenied, but how it  came into the Pacific is one of 
its difficult questions; for the universal custom in Polynesia of 
massaging the nose of the baby as soon as it is born, into the 
flat, negroid form, is meant to add to the beauty of the face, and 
that idea of beauty could not have arisen if there was an ab- 
original negroid race in  the islands, which the newcomers sub- 
dued. The ethnologist must rely on other features of the physique; 
and there are plenty to distinguish this people from those to the 
west of them. 

T h e  A g e  of Steam.-It was the age of steam that brought the 
Pacific ocean into world history and made Pacific questions 
urgent. The era that was to bring the two great cultured racial 
sections of mankind into closer contact and to make the great 
ocean fulfill its destiny as the arena of history began when the 

pursuit of gold drew crowds to California and Australia; but  not 
in earnest till railways across ru'orth America commenced t o  direct 
the trail of the immigrants to the western lands and the cheapness 
and capacity of steamer traffic peopled the east of Australia and 
New Zealand and drew to it Oriental traders and labourers. Not 
till near the end of the 19th century did the white man realise 
the great part the Pacific was to play in the history of mankind. 

C h i n a  and Japan.-The Suez canal came earlier; but that 
would have been cut had there been no great ocean beyond Asia; 
its aim was to  bring Oriental possessions nearer to  their managers 
and the Oriental market nearer to the manufacturing nations of 
Europe. The greatest of all Oriental markets, China, was the last 
to  come within the range of Western commerce, though the Arabs 
had been trading with Canton for many centuries. Like all lands 
enriched by the overflow of rivers, northern and eastern China 
were early populated and were organised first socially and then 
politically soon after the old stone age gave way to the neolithic. 
But the spill of peoples from the steppes of central Asia continued 
to be recurrent. The northern plains and plateaux of China were 
ever overcrowded, and drought or flood from "China's sorrow," 
the Hwang Ho, followed by famine, caused the people to  overflow 
southwards into a zone that was warmer and seldom or  never 
troubled with droughts. Thus this rich section of the earth came 
to hold one-fourth of the human race, so wedded to the soil and t o  
the graves of their ancestry that it  became the most stable of 
peoples, ready for the strong and vigorous ruler to civilise and 
unify; and when civil war ceased i t  had long periods of peace 
that made it  easy for so prolific a race to  fill its borders t o  over- 
flowing, ripe for the discipline of famine and plague. 

Further north the closer proximity of the Japanese islands t o  
the continental coast stimulated migration throughout a t  least 
the neolithic and bronze ages. I t  was doubtless the central Asiatic 
push that drove the Mongoloids over the straits of Tsushima in 
the bronze age. But they found the archipelago already filled 
with a vigorous Caucasoid people whom they called the "hairy 
Ainu" because of their having much face-hair. Though aided and 
led by a seafaring people who came overseas from the south, it  
took them till the 12th century to drive the aborigines north of 
Tokio. That another race different from all three had found its 
way into the archipelago is evident in the tall people over the 
mountains of the central island. 

The East and West developed their civilisations in  isolation 
from each other. Japan closed its doors against alien civilisations 
and foreign commerce just when with its maritime bent i t  might 
have gone freely all over the great ocean and planted its colonies 
in Indonesia, Australia and New Zealand and on the western 
shores of America without any hindrance. At its awakening in 
the latter part of the 19th century and its welcome to Occidental 
trade and culture the Occident had placed its mark upon these 
lands and begun to pour in its immigrants. Now that the East is 
eager to find issues for the overflow of its prolific population, the 
white man has fenced in by head tax and prohibitions these open 
lands to the west and south against the Oriental who has to  find 
the main arena for his immigration on the continent of Asia. The 
islands of the ocean where it is not merely welcomed but sought 
after affords but little scope for a country like China which, 
according to a recent rough Shanghai estimate, added nearly 
jo,ooo,ooo to its population between 1923 and 1926, in spite of 
civil war, and like Japan which added 700,ooo to its 6j,ooo,ooo 
in 1927, in spite of its decreasing birth-rate and increasing death- 
rate. 

I n d u s t r i a l i z a t i o n  of t h e  East.-Manchuria is, now that it  
has a network of railways, giving issue to  the overflow of China; 
nearly a million trooped into it in 1927, chiefly from northern 
China which was harassed with civil war and famine and especially 
from Shantung. Japan, after the defeat of Russia, thought it  had 
secured an arena for its overflow in taking over the Southern 
Manchurian railway, but failed to turn the current of emigration 
thither; in 1909, for example, 6c0,ooo Japanese entered, but by 
the end of the year, 575,000 had gone back to their own land. 
But Xanchuria is essential to  the life of Japan as a producer of 
its food, of raw material for its manufactures and of profit from 
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its railways; little wonder that Japan is ever expanding the rail. 
way system and making the future of this great market secure 
For  the island nation is rapidly industrializing itself as the on14 
solution of its problem of over-population. Whether this is to be 
the solution of China's still more clamant problem after Man. 
churia and Mongolia and eastern Siberia have received their full 
complement of farmers and coolies is a Pacific question that will 
have t o  be answered before the end of this century. The process 
has already begun in the cities on the deltas of the rivers; the 
labour is cheap enough and, in  its own way, virile enough; but 
its financial success depends on the honesty and thoroughness of 
the business methods; and hitherto few or no Chinese companies 
have paid dividend and the railways managed by the Chinese are 
failures. This is due to  the eleventh commandment of "squeeze," 
a tradition born of the payment of Government officials by what 
they could extract from the tax-payers. I t  is still a question 
whether Oriental mass-production managed by Orientals can 
attain the standard and honesty of the former individual crafts- 
manship; and on that depends the stability of the markets the 
products may find. 

Whether China can follow the lead of Japan and westernize 
its ancient civilization is the question of Pacific questions, when 
we consider the mass and fecundity of its population and the po- 
tentialities of its resources. As yet its republican form of Govern- 
ment has proved itself a failure. How long it  will take to  make 
it a reality instead of a pretence depends upon the answer to a 
variety of questions; chief of which is this: Can a nation so huge 
and unorganized overcome the handicap of its script as Japan 
has done and make education universal and compulsory? A 
Chinese scholar, James Yen, of Pekin, has reduced the ~o,ooo 
ideographs essential for education to 1,000, and, within a year 
or two, has had a million of his countrymen taught them 
through volunteer teachers. Japan has raised the standard of 
living of her population a t  least 50% in  spite of the doubling 
of its numbers during the last half-century; this she has done 
by her vigorous industrialization; but she is the most organizable 
of Oriental nations, because of her insular character, the absence 
of disturbing racial differences, and the atmosphere of social 
discipline that was left when the revolution abolished the pri- 
vileges of her highly-educated aristocracy; but most of all 
because she set herself a t  once to  the task of establishing 
a system of universal education. 

Russia.-One of the most interesting of Pacific questions is 
how far Bolshevik Russia will succeed in the Orient. I n  China 
its propaganda is probably doomed to failure because of the 
almost universal peasant-proprietorship; but if it has fallen heir 
to  the Oriental ambitions of Tsarist Russia, there is bound to 
be a triangular conflict in Manchuria; it  cannot abandon the 
shorter route to  the Pacific by the Chinese Eastern railway through 
north Manchuria. Japan cannot abandon its claims on Man- 
churia as  the best source of its food and raw material for manu- 
factures and its best market; nor can China cease to  proclaim 
this great province outside the Great Wall her own now that it 
is filling up with Chinese. 

T h e  Future.-Advance towards the conciliation between East 
and West will not be possible till this is settled. And the mutual 
influence of their culture and civilization will be of little avail un- 
less there is peace and mutual respect between them. Occidentals 
must give up  their arrogant assumption of superiority and cease 
thinking of Oriental social customs and religious attitudes as 
futilities to  be thrust aside for what they introduce, whilst 
Orientals must learn to  recognize what the "foreign devils" have 
done for their commerce and the development of their countries. 
The Pacific ocean is the arena in  which must be worked out the 
problems of the unification of mankind; for here have been 
brought face t o  face the racial types that have shown the greatest 
capacity for advance in  civilization. 

The process of human hybridization has grown slower as na- 
tions have become stable and will grow slower still as national 
consciousness becomes more definite in  its aims. And in the 
Pacific ocean, the new stage set for the next drama of human 
evolution, the action may drag through acts that each may take 

~o,ooo or even ~oo,ooo years to reach its de'nouement, so con- 
trasted are the peoples and cultures, so broad the sea that divides 
them, so slow the processes that have to depend only on com- 
mercial intercourse. 

The most hopeful omen is the rapidity with which Japan has 
absorbed Occidental culture and yet come out of the process 
strong in her personality and national character. I t  was her 
national environment that made this abnormal rapidity sure 
without a devastating revolution. An island or extensive archipel- 
ago lying not far  off a populous continent in the temperate zone, 
the zone of enterprise and initiative, and across the latitudes SO 

as to  secure a constant flow of variations for selection to work on, 
once it  attains a unity, is bound to make swift and easy progress 
and to a play a dominant part in the ocean around it, if not in  the 
world as a whole. Japan is the counterpart in the Pacific of 
Britain in the Atlantic. There are two other insular unities in 
the ocean that have a similar environment, New Zealand in the 
south and Vancouver in the north; whether they will have a large 
part to play is an interesting question; one is too far from its 
still sparsely populated island-continent and the other too much 
in the shadow of Canada to enter soon into the dominance that 
is the natural heritage of such an environment; but both will 
have that combination of a sailor-breed and a mountain-breed 
which makes a people bold in enterprise and passionately de- 
voted to freedom; they will be the maritime shields of their 
neighbours. The very isolation of New Zealand will make her 
capable of controlling her own destiny and transmitting pure 
her Anglo-Saxon culture and tradition, whilst her proximity to  
the islands of the South Seas will make her dominant in  their 
development and prosperity. How Australia is to fill her empty 
spaces and preserve her white tradition so far  from Europe and 
so near to  the East is one of the most clamant Pacific questions 
and next to i t  stands in  importance how she is to  develop her 
vast droughty, if not desert, areas. As for British Columbia and 
Canada, as a whole they lie in the shadow of the great republic 
and for generations will be more or less dependent on her for 
capital and development. 

I t  is significant that three of the most developable countries 
that abut on the ocean are English-speaking, and that the peoples 
of Anglo-Saxon descent have been amongst the most enterprising 
in pushing their way both by land and sea but especially by  sea; 
they have been the most successful of pioneers in colonization and 
commerce. I t  looks as if English were ultimately to  be  the 
dominant language in the Pacific ocean; and a sign of this is 
that pidgin-English is the favourite medium of communication 
between Chinese of different dialects besides being the favourite 
linguistic intermediary in the islands of the ocean even when owned 
and managed by peoples that speak another European language. 
The Polynesian dialect of the isolated Easter island though 
moulded by French missionaries and Chilean officials has ten 
times more English words embedded in i t  than French and 
Spanish combined. And the large Oriental element in  the trade 
and labour of the South Seas make pidgin-English their means 
of intercourse. The only language besides English that seems to 
have much chance of spreading in the ocean is the  Japanese; 
for i t  belongs to  a people that is naturally seafaring, commercial 
and colonizing. 

I t  is not easy to  answer what type of political system is likely 
to spread in the Pacific ocean and to dominate in the far  future 
the world unity that is the desire and may be the goal of mankind. 

Two that abut on the ocean and share largely in its traffic pre- 
sent each a type that has a strong chance of survival because they 
are capable of sheltering and unifying varied kinds of commu- 
nities; and both belong to the English-speaking peoples. One is 
the United States; i t  is a federal system that permits of the freest 
intercourse between its separate states whilst giving each its own 
legislative individuality; for it  has lowered all tariff barriers. 
The other is the British commonwealth of nations which spread- 
ing round the world keeps its units in  vital intercourse by  pro- 
tected maritime trafic and by periodical conferences that decide 
how they can assist and guard one another's freedom and inter- 
ests. An amalgamation of these two types may produce the 
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final type that will fit a unified human race. I t  will allow of 
the greatest liberty of development to  each of the national units 
while watching over their freedom of commercial and migra- 
tive intercourse. I t  may take tens, perhaps hundreds, of thou- 
sands of years to evolve; but the first arena for its evolution 
will probably be the Pacific ocean. 
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(J. M.-B.) 
PACIFISM (or in its less common form "pacificism") carries 

commonly two very distinct and different meanings. When it  
first came into common use at  the beginning of the 20th century, 
the word was used to describe the doctrine that the abolition of 
war is both desirable and possible. In  that meaning the word 
was applied generally to  those who believed that war was a great 
evil which could be eliminated by organized effort and who re- 
jected the view that it  was either inevitable or desirable in itself. 
President Wilson, who became commander in chief of great 
armies when the United States declared war on Germany and 
who asked for "force to the uttermost," was often described 
(particularly by his political opponents) as a "pacifist." In  the 
decade which followed World War I, "pacifism," however, grad- 
ually came to have a much narrower meaning as descriptive of 
the doctrine of nonresistance or nonviolence, the doctrine that 
the use of arms even for defense is unjustifiable, as descriptive 
of the faith in nonviolence which the Society of Friends 
(Quakers) have always professed and which Mohandas Gandhi 
advocated in India, not merely as a means of resistance to  the 
British but also to the Japanese in the event of invasion. 

For very many critics the League of Nations was a "pacifist" 
device. But if by pacifism is meant repudiation of the use of 
force as a social or political instrument, i t  does not describe 
the league of the original intention at  all. The league, as cen- 
ceived and advocated by President Wilson and by those who sup- 
ported it  in its early days in America, was a league to enforce 
peace, a method for organizing force internationally, for pooling 
the power of all nations in order to  resist the aggressor. I t  was 
not a proposal that nations should either abandon defense or 
trust to nonresistance or nonviolence in achieving it. The es- 
sential principle of the league as originally conceived was that 
of the collective defense of each of its members by the common 
action of the whole organization, "all against the aggressor," just 
as within the state all citizens make their contribution to a de- 
fense system of law and police under which each can find 
security. 

I t  is important t o  distinguish between the earlier and the later 
meaning of the term pacifism; between, that is, those who, like 
the advocates of the League of Nations or collective security, 
urge an international organization of force, and those who re- 
pudiate the use of force altogether. The fact that the earlier 
meaning of the word, as descriptive of the doctrine that "war 
is neither desirable nor inevitable," has so largely given way to 
the narrower meaning itself indicates a change in public attitude 
towards war. The view that war is not itself a good thing has 
become so general that i t  is no longer a special doctrine demand- 
ing a special term. The contrary, militarist, view that war is in 
itself good, that it  is both inevitable and desirable, that peace is 
not merely a dream, but, as von Moltke expressed it  a t  the time 
of the Franco-Prussian War, an evil dream, is a view which, 
after World War  I ,  ceased to be popular, though even in 1942 
it had by no means entirely disappeared. Thus in Signor Musso- 
lini's article in the "Italian Encyclopaedia" on the political and 
social doctrine of fascism, occurred this plssage: 

Fascism believes neither in the possibility nor the utility of per- 

petual peace. . . . I t  repudiates pacifism-born of a renunciation of 
struggle and an act of cowardice in the face of sacrifice. War alone 
brings up to its highest tension all human energy and puts the stamp 
of nobillty upon the peoples who have the courage to meet it. . . . 
I t  opposes internationalism, repudiating any universal embrace, and 
in order to live worthily in the community of civilized peoples watches 
its contemporarles with vigilant eyes. For fascism the growth of 
empire, that is to say, the expansion of the nation, is an essential 
manifestation of vitality, and its opposite a sign of decadence. Peoples 
which are rising, or rising again after a period of decadence, are 
always imperialist; any renunciation is a sign of decay and death. 

I t  is true that those who thus glorify war and stress its in- 
evitability are quite prepared on occasion to repudiate desire for 
it  or intention to make i t ;  and to declare that if their nation 
were left alone there would be no more war. 

Dr. Goebbels repeatedly proclaimed the virtues of peace and 
insisted upon Germany's desire for a peaceful Europe. Yet the 
advocates of peace by international organization (e.g., the League 
of Nations) were, in Germany, apt to  find themselves in a con- 
centration camp. Herr von Papen tells us that "on Jan. 30,  1933, 
Germany struck the word pacifism from its vocabulary" and 
went on to warn Germans that severe penalties would be im- 
posed against a d v a ~ d k s  of pedle. 

This article does not deal with pacifism in its earlier sense 
of belief in the desirability and possibility of peace, but in its 
more recent and now more generally accepted meaning of the 
doctrine of nonviolence, disbelief in the necessity for military 
force, even for defense. Except where otherwise indicated, the 
word pacifism will be used in that sense. 

The years after World War I saw pacifism, in the sense of 
the doctrine of nonviolence, assume an importance in politics 
which it  had not had a t  any previous period. The mood of peace 
is usually deepest after the exhaustion of a great war, and the 
period following World War I was no exception. Both in America 
and in Britain the churches as a whole became more pacifist in 
their outlook than they had ever been. I t  was largely under the 
influence of Dick Sheppard, a Church of England clergyman, 
that there was formed in Britain a peace pledge union, with a 
membership which at  one time exceeded a hundred thousand, 
whose members pledged themselves to take no part in war a t  all. 
In  America, religious organs like The Christian Century ,  under 
the editorship of Charles Mprrison, took a strongly pacifist line. 
In  the universities of both countries a similar drift was notice- 
able, both in the faculties and among the students. On Feb. 9, 
1933 the Oxford union voted by 275 to 153 in favour of the 
proposition that "this house will in no circumstances fight for 
its king and country." As this vote was challenged in some 
quarters as unrepresentative of university undergraduate opinion, 
a second meeting of the union was held and the issue submitted 
to  a second vote. On this second occasion the first vote was re- 
affirmed by 7 5 0  to 138. While undergraduate opinion was thus 
expressing itself, eminent intellectuals such as  Bertrand Russell, 
Aldous Huxley, C. E .  M. Joad, A. A. Milne, writers like Vera 
Brittain and Max Plowman were taking an uncompromisingly 
pacifist line. 

I t  may be urged that pacifism in this sense can have little 
practical importance in politics in view of the fact that no gov- 
ernment in the world has actually adopted a consistent pacifist 
policy, and of the fact that only small minorities in any country 
(outside, possibly, India) stand for a policy of nonresistance or 
nonviolent resistance. The practical importance of the pacifist 
doctrine, however, is not to be measured by the extent to  which 
parties or governments subscribe to  the complete doctrine, but by 
the effect which the acceptance of some of its assumptions has 
upon the development of foreign policy. This has been consider- 
able. The virtual nullification of the security clauses of the 
league by European nations, the rejection by the United States 
of the league as a whole, the growth of the isolationist senti- 
ment (in Europe as well as in America), the policy of neutrality 
and nonintervention, of appeasement, all owe something to the 
influence of pacifism, of certain of its assumptions, though per- 
haps vaguely and incompletely understood. One observer has re- 
marked that the real importance of pacifism derives from its in- 
fluence upon those who are not pacifists. The doctrine is there- 
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fore worth examination. 

I t  is a very ancient one, more ancient than Christianity, since 
it permeates much of the Buddhistic and Confucian teaching 
and much of Hinduism; and many of the arguments now com- 
monly used by the advocates of nonviolence are to  be found in 
the documents of those religions. Since the time of Confucius 
and Lao Tse, Chinese philosophy has been essentially pacifist 
I t s  ethical teachings-the command to return good for evil, to 
cultivate humility, to refrain from assertiveness and self-impor- 
tance-are similar in many respects to  those of Jesus. Much of 
the exhortation is, of course, little more than the expression by 
saintly men of a decent human hatred of violence; an insistence 
upon the supreme virtue of brotherhood and love, rather than 
a definitely enunciated doctrine applicable as an absolute rule 
in social or political relationships. But the Sermon on the Mount 
constitutes an extremely clear and unmistakable enunciation of 
the pacifist doctrine much as it  has been expressed by such 
modern exponents of that doctrine as Tolstoy, Gandhi, Aldous 
Huxley, C. E. M. Joad, Bertrand Russell and Gerald Heard; a 
clear break with the "eye for an eye, tooth for a tooth" of the 
Old Testament. 

That many early Christians accepted the injunctions of the 
Sermon on the Mount quite literally is certain and their attitude 
brought them into much the same kind of conflict with the 
Roman authorities which conscientious objectors of our own 
time face in dealing with the military authority. G. C. Macgregor 
(The New Testament Basis of Paci f is?~~)  points out that "until 
about the close of the third quarter of the second century the 
attitude of the church was quite consistently pacifist." Harnack's 
conclusion is that no Christian would become a soldier after 
baptism a t  least up to the time of Marcus Aurelius, say about 
A.D. 170 (Militia Christi, p. 4). After that time signs of com- 
promise become increasingly evident, but the pacifist trend con- 
tinues strong right up into the fourth century. Aristeides, Justin 
Martyr, Tatian in the second century, Tertullian, Origen, Cyprian, 
Hippolytus in the third, Lactantius in the fourth, all make state- 
ments which show that they regard war as organized sin and a 
denial of the way of Jesus. In  the canons of Hippolytus it is 
stated that a soldier who confesses himself a Christian convert 
is to  be excluded from the sacrament until he has done penance 
for the blood which he has shed. ' 

A considerable body of Christian theologians insist that the 
injunctions of the Sermon on the Mount are meant to  govern 
both the lives of individual Christians and the policies of Chris- 
tian communities. Several denominations, of which the Society 
of Friends (Quakers) is the best known and most important, 
make the acceptance of "complete" pacifism one of their chief 
tenets. The greater part of the Christian churches insists, how- 
ever, that such injunctions as to turn the other cheek were never 
intended for a crudely literal interpretation; that such literalism 
is inconsistent with Christ's own warning that "the letter killeth;" 
that H e  opposed a military revolt of the Jews against Rome 
because it  would have been madness; but that, just as H e  ac- 
cepted the services of a slave society although H e  believed in 
human equality, so Christians of the modern world, hating war, 
may take part in it  while they do everything possible to abolish 
it. Nevertheless, the very clarity of the injunctions of the Sermon 
on the Mount presented the Christian of the early centuries 
with a situation which has recurred to  Christians and to the 
Saints of every religion unendingly, presenting a debate which 
still goes on: What is to  be the attitude of the believer in an 
unbelieving world, a world which rejects the principles which in 
the believer's view might save i t?  Many in the early centuries 
of Christianity solved it  by retiring from the world in a hermit 
or monastic life: untold millions in every religion, long before 
Christianity, have taken that course, as the unnumbered mon- 
asteries of one kind or another scattered over the face of the 
earth reveal. Others have taken the view that the intention of 
religious saviours was to save the people of the world we know; 
that the perfect rule is seldom capable of complete application 
in an imperfect world; that to insist upon complete application 
or  none is usually to achieve none, to make the best the enemy 

of the better, the perfect the enemy of the good; that, if we are 
to render unto Caesar the things which are Caesar's, i t  will mean 
the provisional acceptance of imperfect laws while working for 
their improvement. 

The one religious body which, more than any other whatso- 
ever, has sustained consistently an unshaken pacifist faith has 
managed during the whole course of its existence to exercise 
very great political and social influence. This body is, of course, 
the Society of Friends (Quakers), who for over two centuries 
have held the doctrine of nonviolence. Their influence on the 
political development of America has been very great. The early 
history of Philadelphia and of Pennsylvania is largely a history 
of Quakerism in America. The  influence of Penn's doctrines and 
attitudes, and of his Quaker associates, left an indelible stamp 
upon American character, an influence comparable to that of 
the New England Puritans. The noble history of the Quaker 
community, a record for constructive humanitarian endeavour, 
of practical and generous reIief of suffering everywhere in the 
world, unequalled by that of any other community whatsoever, 
suggests the need of a very clear distinction in any analysis of 
nonviolence as a social or political doctrine. The pacifist of 
the Quaker type insists very rightly that to  refrain from violence 
is merely the negative side of his creed; that no informed ex- 
ponent of his position would imply for a moment that, of itself 
and alone, it can achieve the social and political purposes which 
he sets before himself, the purposes, that is, of a righteous and 
peaceful society. H e  insists that for nonviolence to be operative 
it  must he part of a larger whole, of fruitful and constructive 
human co-operation based upon a genuine attempt to  under- 
stand the point of view of others who may differ from us as 
to what is right and just. The protagonist of nonviolence of the 
Quaker school insists that law will be effective and operative to 
the degree that it  is just and reflects the moral values of the 
community; that there can be no peace unless each side to a 
dispute honestly attempts to  understand the viewpoint of the 
other. 

Even those most sceptical of the pacifist position can of course 
most unreservedly accept this constructive element of the pacifist 
case, and can agree that to  make a sincere effort to understand 
the viewpoint of other nations with which we may have differ- 
ences, to feel the obligation to restrain impatiences and pre- 
juagment, to realize that a readiness to  lose our tempers with 
those who disagree with us or differ from us, is not necessarily 
patriotism, are indispensable to peace and justice, are part of 
the work of peacemaking. The question which arises in connec- 
tion with the pacifist position is not whether these things are 
necessary, for they certainly are, but whether they are enough; 
whether they can operate at  all unless in certain contingencies- 
contingencies to be indicated in a moment-force is present; 
whether, indeed, refusal to resist aggression by force does not 
render all the other activities worthless, of no avail. 

Much confusion in the discussion of this subject is due to the 
inadequacy of the terms we use. We apply such terms as  "force" 
and "war" to widely differing conditions and situations, and set 
up such false antitheses as force v. law or force v. reason. Be- 
cause the point is capital to  the understanding of the place of 
force in human association, and to the understanding of the im- 
plications of pacifism, it  is worth some attention. 

Imagine a dispute between two parties, A. and B., in which A. 
insists that the dispute should be settled by impartial examina- 
tion of the facts and some form of impartial judgment, either 
in a court of law or by some arbitrator or third party; that 
neither of the interested parties should be the judge. B., on the 
other hand, insists that his rights are so clear and his conviction 
thereupon so deep that not only will he refuse third party judg- 
ment, he will impose his own judgment by force. H e  attempts 
so to do. Now if A., fearing B.'s force, acquiesces and fails to  
resist, it is clear that the judgment will be the result of B.'s 
physical power. The matter will never reach the area of im- 
partial investigation, discussion and reason a t  all unless A. re- 
sists. But resistance means the employment of force. I f  A. suc- 
cessfully uses his force of resistance and adheres to the policy 
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of investigation, discussion, reason and third party judgment, 
we certainly d o  no t  get  a situation correctly described as force 
v. reason, o r  force v.  law. T h e  mat ter  could not have been 
brought on  t o  t he  plane of discussion, reason and law a t  all un- 
less A. had used his force t o  resist t he  violence of his opponent. 
A. was using his force t o  make law and  reason possible; B. using 
his t o  make them impossible. 

T o  describe both a s  using "force," and t o  put  force in the two 
cases on  the  same moral and  social plane, is to  create a hopeless 
confusion of terms. 

Some related misunderstanding arises when there is confusion 
between defense and  coercion. Those who, in 1931, urged tha t  
China should have been helped to defend herself against Japan 
were accused of desiring t o  settle t he  Sino-Japanese dispute b y  
"coercion and force," instead of b y  conciliation and agreement. 
Bu t  t he  purpose of t he  aid to China was t o  prevent her coercion 
b y  Japan, and so  long as  Japan's force was unchecked and China 
had  n o  effective force of resistance, and was so weak as t o  be  
at Japan's mercy, there 'was n o  chance tha t  the  differences would 
be  settled by real discussion a t  all. T h e  main purpose of aiding 
China would have  been t o  compel Japan to  negotiate, to take 
the  dispute t o  third par ty  judgment;  or t o  put  China in  a posi- 
tion which would enable he r  t o  talk on equal terms, not under 
duress. 

Th i s  is indeed the  purpose of force in any organized orderly 
society. T h e  community, b y  i t s  collective power, defends any unit  
of t h e  community, whether i t  be  a person or a corporate body 
such as  a political party,  o r  church o r  trade union. Such collec- 
t ive  power is  no t  used t o  "settle" disputes, but t o  prevent their 
settlement b y  force. I n  t he  case of litigants, the  judge (or court) 
decides b y  the  free action of mind, reason, judging facts, law, tra- 
dit ion and custom; not  by  force. Bu t  he  could not  decide b y  
reason if i t  were open for  one litigant t o  impose judgment b y  
physical coercion of t he  other. T h a t  would take the case ou t  of 
his hands. Society, the  state, must ,  if reason and law are t o  de- 
cide, assume the  obligation of defending either litigant from the  

ancient, times. Yet where they were not resisted-as in Austria, Den- 
mark, Luxembourg-there was none of the appalling slaughter which 
marked their seizure of Polish and Dutch cities, cities situated, tha t  
is, in countries which offered resistance. Germans have even demon- 
strated the truth of some of the pacifist assumptions above cited 
when they themselves were the victims of irresistible invasion. When 
the French troops entered the Ruhr valley in an  attempt to  secure 
the payment of reparations in 1924, Germany was in no position t o  
resist the French army; i t  did not do so, and, as a consequence, 
though there were isolated executions, the German people suffered 
far less than they would have done if there had been armed resistance. 
The French were not able to use invasion as a means of collecting 
reparations and after a short occupation withdrew. Note, however. 
that though the experience was in some measure a justification of 
the pacifist method of meeting invasion, the ultimate outcome, so 
far as Germany was concerned, was that, far from being converted 
to pacifism, she became once more the most passionately militaristic 
nation in the world, and militarily the most aggressive. 

In  fact, of course, no very great value attaches to  these demon- 
strations of the effectiveness of nonresistance in avoiding the imme- 
diate horrors of invasion. Any prolonged moral resistance, the "non- 
violent non-co-operation" of Mr. Gandhi's phrase, is likely to excite 
on the part of any invader of the German or Japanese quality, a 
resentment and consequent repression as unendurable in the long run 
as that of battle and bombardment. I t  was a commonplace remark 
of those able to compare conditions durine; the latter half of 1940 
in France, which had ceased resistance, with those in Britain, which 
was continuing to resist, that the people of Britain were happier under 
the "blitz" than were those of France a t  peace under the terms of 
the armistice and under the eye of the Gestapo. It should be noted 
in this connection that the technique of nonviolent non-co-operation 
worked out by such pacifists as the Dutch writer de Ligt and by 
Gandhi, often violates the very condition upon which the whole 
argument of pacifism is based. The essence of that method is to  
secure the good will of the enemy, not to infuriate him by an elusive 
form of redstance; there must be, runs the argument, an  active effort 
to secure the good will of the invader or the alien ruler. But a subtle 
moral resistance, civil disobedience, an attempt by lying down in the 
front of railway engines to  paralyze communications at  a time of crisis, 
would not tend to secure the good will of an invader. I t  would in 
the long run prove intolerably exasperating and excite psychologically 
a determination to overcome it. I n  other words, moral resistance, 
nonviolent non-co-operation and civil disobedience, are all in direct 
conflict psychologically with the declared purpose of the pacifist 
method, that of creating good will as a r e ~ l v  to  the use of violence. 

violence of the other. Peace under a national constitution does not I 
depend upon "composing the differences" between Democrats and Re- 
pubhcans, or conservatives and liberals; progress is the outcome of 
such perpetual differences. But if decision between them is to be the 
outcome of real discuss~on and reason, then the state must be ready- 
as it is-to resist any armed party which proPoses to impose its 
program by physical force. 

This simple distinction between coercion and the prevention of 
coercion, seems to have had no place in the pacifist advocacy of the 
post-war years. After the Japanese aggression, the pacifist or quasi- 
pacifist conception, began to  undermine the collective-security con- 
ception of the League of Kations, largely on the ground that the 
league was attempting the coercion of Japan. Arguments adapted, 
irrelevantly, from the Federalist were drawn to support the proposi- 
tion that states could not be coerced, nor a court's judgment en- 
forced against a nation. Again and again it was insisted that a war 
by a league alliance would be just like any other alliance war. Im- 
mense erudition was expended during these years in the attempt to  
prove that nations ~vould not and should not do what the thirty 
United Nations were in 1943 engaged in doing. If the United Nations 
had made i t  clear, in time, that they would do what they were doing 
in 1942, perhaps the doing of i t  would not have been necessary. If 
decisions finally taken had been taken earlier, war might have been 
avoided. The pacifist philosophy, so powerful during the inter-war 
years, had its part in causing the delay of those decisions. 

Political or rationalist pacifism, as distinct from that which has 
its roots in religious mysticism or dogma, is based on certain assump- 
tions, common to most of its modern exponents. Broadly those 
assumptions are: ( I )  The worst evil which can befall human so- 
ciety is war itself; the evils which come from defeat or submission 
may be great, but not as great as those of war. ( 2 )  To  adopt violence 
as  the means of preventing violence is to produce the very condition 
which we would avoid. "Ends are determined by the means we 
employ." ( 3 )  Since the use of violence against us is usually prompted 
by fear that we ourselves may use violence, the true preventive is 
t o  make it perfectly clear that we shall not do so. "Treat others well," 
writes Aldous Huxley, "and they wil,! treat you well . . . at last in- 
variably reciprocate your treatment. If an invader is not resisted 
he will not indulge in profitless cruelties and killings. 

Much actual experience can be cited in support of these assump- 
tions-strange as the statement may sound after the record of the 
conduct of German armies in World War 11. The Germans them- 
selves would not deny that they have waged war with a military ruth- 
lessness unequalled by any people in modern, or perhaps even in 

Civil disobedience, elusivemethods of frustiaiing the invader's govern- 
ment will certainly not achieve that purpose, and will provoke further 
violence-as the story of the Gestapo in occupied Europe abundantly 
prpves. 

But indeed the test of pacifism as a method of politics or of 
government would occur long before invasion had taken place. If  
one could imagine a pacifist party coming to  power in a country 
like the United States or Great Britain, or for that  matter India, 
and proceeding to disband the army and sink the navy, leaving 
the country open to invasion, i t  is almost certain that a minority 
within the country-an armed minority-would seize the government, 
as armed parties in Europe, in the decade following World War I, 
in so many cases seized power. I t  is to be noted that very little 
force and very few arms would be required to  seize power in a 
country whose government had conscientious objections to defending 
the constitution. An armed party having seized power from a govern- 
ment that had refused to defend itself against rebellion would, if past 
experience is any guide, thereupon send pacifists to concentration 
camps, bring press and radio under its control, remove all pacifist 
school teachers, use press, schools, universities and even churches, as 
instruments for "conditioning" both youth and the public generally 
to an anti-pacifist view of life and policy. If i t  be said that even a 
pacifist government would use its army for police purposes, or for 
the suppression of armed rebellion, i t  would place itself in the curious 
position of being willing to use volence against its own people but 
not against foreigners. 

The main difficulty in applying nonviolence to  either government 
or national defense would seem to consist in the inevitable presence 
of minorities refusing to accept the nonviolent creed. An armed 10% 
could overcome an unarmed 90%; and a 10% meeting the invader 
with violence would suffice to bring down upon the whole nation the 
kind of punishment which the German invader has everywhere in- 
flicted upon conquered populations. I t  could be said of the pacifist 
method that it asks too much of too many for too long. 

But in fact the assumption that if you persist in refraining from 
violence and go on treating others well, they will be bound to  react 
by similar good and nonviolent treatment, is not, unfortunately, borne 
out by experience, by certain outstanding facts of history. I t  is 
based upon an extreme over-simplification of the moral and psycho- 
logical factors involved. Three outstanding cases of very prolonged 
mistreatment, not replied to by violent resistance, throw considerable 
light upon the proposition that if men will not resist wrong those 
guilty of it will cease committing the wrong. 

The first case is that of the Jews. The Jews have been in Ger- 
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many-as in other parts of Europe-for two thousand years. They 
have never been an  armed community in the countries whereethey 
lived. They have necessarily practised nonresistance. For centuries in 
western Europe they have submitted virtually without retaliation to 
persecutions and cruelties of every description. That policy has not 
protected them, nor caused their persecut~ons to cease, as their tragic 
situation in 1942 in nearly all of continental Europe abundantly 
proved. The second case is that of the natives of Africa and the 
fate of those of them who were brought to the western hemisphere 
as slaves. I n  Africa we had the case of a whole continent which 
for  centuries practised nonresistance to invasion because it could do 
nothing else. We know the result of its defenselessness. The conduct 
of the invaders-European and Arab-was certainly not the result 
of any fear of Negro power; nor did the defenselessness of the Negro 
as a man, a defenselessness which continued centuries after his trans- 
portation to America as a slave, constitute a very effective defense 
of his rights. The fact of being unarmed and nonviolent has not 
protected him against wrong. What better behaviour on the Negro's 
part is necessary in order to evoke the response of good behaviour 
on the white's part which the orthodox pacifist declares is invariable 
and unfailing? 

But there is a third case even more striking than that of the 
Negro: that  of the untouchable in India. The untouchables of India 
are a great body of people numbering more than the whole popula- 
tion of the British Isles, whose outcast posiiion is in many respects 
very much worse than that of Kegroes living in white communities. 
The untouchables, like the Jews and the Negroes, have during long 
centuries refrained from armed or violent assertion of their rights; 
they have indeed applied nonresistance with so little effect in any 
amelioration of their condition, that their debased condition has be- 
come a fixed feature of a complicated religious system. I t  is true 
that Gandhi, at  the beginning of the twentieth century, opposed un- 
touchability. But the untouchables have remained as a part of the 
Hindu system, and a feature of Hindu life, during uncounted centuries. 

In  support of the pacifist method it is common to  cite the success 
of William Penn in dealing with the Indians of Pennsylvania. The 
Europeans in that state suffered little a t  the hands of the Indians, 
because of Penn's pacifism. But did the pacifism of the Indians defend 
them-in Pennsylvania and elsewhere-any better than nonviolence 
has served the Jew, the Negro and the untouchable? The Europeans 
of the 15th century, who came into the Caribbean and into South 
America, were, by practically all accounts, received with friendliness 
and hospitality: they adopted the approved pacifist technique in 
meeting the problem of foreign invasion. I t  cannot be said to have 
worked very well. I n  so many cases-as in the Caribbean-friendli- 
ness and hospitality were requited by slavery and extermination, so 
much so that the Caribs, like many another indigenous people of this 
hemisphere, simply vanished from the face of the earth. In  any case, 
we cannot say that it u7as fear which prompted the white to  make 
war upon and enslave the African; as little was it fear which prompted 
the Duce to  launch his war against the Ethiopians in the 20th century. 

Parenthetically, religious emotion on the part of the invader seemed 
to  do very little (it did something, as the story of Jesuits like Las 
Casas reveals) to  protect the weak. Many of the early Spanish in- 
vaders were deeply religious, as was Hawkins the slaver, of whom it 
is related that he carved religious texts upon the masts of his ships: 
on the foremast "Love Ye One Another"; on the mainmast "Praise 
God Daily" and on the mizzen "Bear Ye One Another's Burdens." 

The deepest impulse, however, which pacifism challenges is not 
that of acquisitiveness or avarice. At a time when much of the popu- 
lation of Germany was suffering dire poverty Hitler became popular, 
not by offering them bread and prosperity, but arms. When the 
safety of Britain demanded it, every rich man in England gave up 
his riches, so  that by 1942 the tax gatherer could not find a hundred 
people in the whole country who had more than five thousand pounds 
a year after they had paid their taxes. The motive or impulse which 
pacifism challenges is that which is deepest in every living thing- 
the instinct of self-preservation, defense; the impulse to defend the 
right to life, the right not to be a t  the mercy of another's irresponsible 
power. Every nation in the world, practically without any exception 
whatsoever, claims the right to defend itself by arms. There is not 
one nation which regards war as the worst that could happen to it. 
All regard defenselessness as worse than war. This deep urge for 
defense is therefore something which, like the feeling for nationality, 
we must accept as a fact likely to remain constant for a very long 
time. We should attempt so to  satisfy it, that the defense of one 
shall not destroy the defense of others. 

When, therefore, the pacifists say you will avoid war if you do 
justice to  your enemy, if you resolve your differences with him, 
and satisfy his grievances, they have not really touched the root 
of the matter. Wars are not usually caused by "differences" or 
grievances. Britain had no grievance against Germany in 1914 ex- 
cept the supreme grievance that a German victory would deprive 
Britain of security by putting her a t  Germany's mercy. Britain was 
not attacked by Germany in 1939; Germany's aggression a t  that stage 
was not against Britain but against Poland, and once more Britain 
argued, <'If all the European states are picked off one by one we shall 
be a t  the mercy of an alien power entirely preponderant." 

The peculiarity of this "right to life," the defense of which is so 
deep an impulse, is that it must be defended collectively or it cannot 

be defended at  all in the long run. If each is to be his own defender, 
then each will try to be stronger than the neighbour who might 
attack him; and that would deprive the ne~ghbour of defense. The 
security of the stronger would be purchased by the insecurity of the 
weaker. Moreover, if each can depend only upon his own strength, 
then any gang which can make itself stronger than the individual 
units of a community, has that community at  its mercy. Long human 
experience has proved that peace and the elimination of violence are 
only possible when the community as a whole assumes the obligation 
to defend each of its members by defend~ng the law under which 
each can find security. We are members, one of another. 

But the pacifist, both in theory and in practice, opposes the assump- 
tion of this obligation by the community of nations. Thus, when 
after World War I ,  France asked for guarantees against Germany, 
pacifist sentiment alike in Britain and America, opposed such guar- 
antees (though both President Wilson and Lloyd George had promised 
them) on the ground that the way for France to have peace with 
Germany was to treat the latter well. But since France could look to 
nothing but her own relative power, and not to  any generally sup- 
ported law, for defense, she was trying to  keep Germany weak, by 
various kinds of ill-treatment, since a weak Germany meant a rela- 
tively strong France. The way to have secured better French treat- 
ment of Germany was for Britain and America to  have said to 
France: "We will guarantee you against a German attack on condi- 
tion that you treat the n e d  Weimar republic well and give i t  a 
chance of life." The way to have prevented the re-armament of 
Germany was to have said early what was in some measure said 
late (in the Locarno Tieaties) : "We, Britain and America, will defend 
you, Germany, against your neighbours if you observe the law." 
But the public would not give these undertakings because, in the 
oversimplified pacifist slogan of the time, "You don't make peace 
by promising to go to war." Fair treatment and justice were regarded 
as the alternative to security, when in fact security was the indis- 
pensable condit~on of getting fair treatment and justice. Isolationism 
won widespread public support because the alternative policy involved 
commitment to aid others militarily, which, again, ran counter to  
pacifistic assumptions. The series of aggressions which began with the 
Japanese invasion of Manchuria, and continued with the Italian in- 
vasion of Ethiopia and the German-Italian invasion of Spain, was 
met by that form of isolationism which the Britlsh governments of 
the time christened "appeasement." No attempt to resist the aggressor 
should be made, argued important groups, because resistance involved 
the risk of war. All su~gestions to erect some system of common 
resistance to the aggressor could be silenced by appeal to the under- 
lying pacifist sentiment expressed in the question, "Do you want war?"  

I t  was customary for statesmen a t  that time to  declare, "The 
greatest interest of our country is peace." Yet if a country were 
attacked, all its people would instantly demand war, proving that 
they did not believe peace to be their greatest interest. The fact 
of demanding war upon the invader would have proved that they 
regarded defense, security, as their greatest interest, not peace. What 
presumably they wanted was peaceful defense; but they obviously did 
not accept the view that the greatest chance for that lay in common 
action against aggression, in all standing for the defense of each. 

No nation in the years following World War I was prepared to  be 
completely pacifist. Each insisted on retaining force for its own 
defense. But each refused to pledge that force to the defense of 
any general law under which others, all, could find security. Each 
was pacifist, was against using force, when it came to the defense of 
right as such, the general right. But each was militarist when it 
came to the matter of defending his own right, his own view of his 
own right, as against another's view. The strange ethic of the pseudo- 
pacifist isolationism of that time was that while i t  was right to fight 
for your own interests it was wrong to fight for the general interest; 
right to resist the aggressor if he threatened to harm you, wrong t o  
fight the aggressor if the prospective victim were merely someone 
else. A number of nonaggression pacts or nonintervention agreements 
were entered into, the general effect of them being that  each party 
said to the other: "We will do nothing to  hamper your attack upon 
others-indeed we will supply you with the materials and means of 
such attack-if you will solemnly promise not to attack us." That  
such arrangements did not shock the public conscience of the time 
is a measure of the degree of moral confusion to which that  conscience 
had attained. For the type of pacifism which says "I will not fight, 
even to defend my own life" there is a n  instinctive respect. For the 
type of pacifism which says: "I will fight if you hurt me, but wilI 
refuse to fight to prevent hurt to others," it is perhaps a little difficult 
to have much respect. Yet this latter was the pacifism of the isola- 
tionist-appeasement period, often defended by moralists and theo- 
logians, because in their view i t  reduced the risks of war. 

Since every nation has in fact decided that i t  will fight if attacked, 
the ultimate question as to whether the use of force is justifiable 
has been answered. The remaining ethical question for the nations 
is whether or not they will do for others, and with others, what 
each is prepared to do for himself. If that question is answered "no," 
if each says that he will fight for himself alone, then obviously the 
world will remain ultimately at  the mercy of its most violent minority, 
for such a minority can destroy the divided and unco-operative 
majority in detail, taking one nation at a time, as Hitler has done in 
Europe. If civilization answers "yes" to the above question and de- 



cides to hang together in opposition to violence, in order that its 
units may not be hanged separately thereby, then it may have Peace, 
and violence may be eliminated. 
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PACK, OTTO VON ( c .  1480-1537), German cons~irator,  
I n  1528 he revealed to Philip, landgrave of Hesse, the details of 
a scheme agreed upon in Breslau by the archduke Ferdinand, after- 
wards the emperor Ferdinand I., and other influential prlnces, to  
conquer Hungary for Ferdinand and then t o  attack the reformers 
in Germany. Pack was sent to Hungary to concert joint measures 
with John Zapolya; but John, elector of Saxony, advised that the 
associates of Ferdinand should be asked to explain their conduct, 
and Pack's revelations were discovered to be false, the Copy of the 
treaty which he had shown to Philip proving to be a forgery. 
Pack was seized in the Netherlands at  the request of Duke George. 
Examined under torture he admitted the forgery, and was exe- 
cuted on Feb. 8, 1537. I t  is uncertain whether Philip was deceived 
by Pack, or was his assistant in concocting the scheme. 

see W .  ~chomburgk, Die Packschen Hiindel (Leipzig, 1882) ; H- 
Schwarz, Landgraj Philipp von Hessen und die Packschen Handel 
(Leipzig, 1881) ; St, Ehses, Geschichte der Hiindel (Frei- 
burg, 1881) and Landgraf Philipp von  Hessen und Otto von Pack 
(Freiburg, 1886) . ' 

PACKER, ASA (1805-1879), ~~~~i~~~ capitalist, was born 
in  ti^, connecticut, on D ~ ~ .  29, 1805. H~ worked as a 
carpenter in N~~ york  city for a tirne and then built canal-boats 
and locks for the Lehigh Coal & Navigation Company, probably 
the first through shippers to  New York. Between 1852 and 1855 
a railway line was built for the Lehigh Valley Railroad Company, 
largely by  Packer's personal credit, from Ailauch Chunk to Easton. 
H e  built the extension of the line into the Susquehanna valley and 
thence to connect with the ~~i~ railway. 1841 and 1842 he 
was a member of the Pennsylvania House of Representatives; in 
1843-~848 was county judge of Carbon county; in 1853-1857 was 
a Democratic member of the national House of Representatives. 

1865 he gave money and land in south ~ ~ ~ h l ~ h ~ ~ ,  pennsyl- 
vania, for a technical school; packer ~ ~ 1 1 ,  of ~ ~ h i ~ h  university 
was completed in 1869; he a memorial library building in 
1877; and the university, by his will, received nearly one third of 
his estate. H e  died in Philadelphia on May 17, 1879. 

PACKING HOUSE: see A~~~~~~~ and sLAUGIITER H ~ ~ ~ ~ .  
PACORUS, a parthian name, borne by two parthian princes. 
I. pacoRus, son of orodes I., was, after the battle of carrhae, 

sent by his father into syria at the head of an army in 52 B,c. 
~h~ prince was still very young, and the real leader was osaces. 
H e  was defeated and killed by C. Cassius, and soon after Pacorus 
was by his father, because one of the satraps had rebelled 
and proclaimed him king ( ~ i ~  cass. z g  spq.; justin xlii. 4 ;  
cf. cicero, ad pa?%. xv. I; ad vi. I. 14). ~~~h~~ and son were 
reconciled, but the war against the Romans was always deferred. 
I n  the autumn of 45 Pacorus and the Arabic chieftain Alchau- 
donills came the of Q. Caecilius Bassus, who had rebelled 
against Caesar in  Syria; but Pacorus soon returned, as his troops 
were unable t o  operate in the winter (Cic. ad Att. xiv. 9. 3 ;  Dio 
Cass. xlvii. 27). At last in  40 B.C. the Roman fugitive Titus 
Labienus induced Orodes to  send a great army under the com- 
mand of Pacorus against the Roman provinces. Pacorus con- 
quered the whole of Syria and Phoenicia with the exception of 
Tyre, and invaded Palestine, where he plundered Jerusalem, 

PACK-PADANG 2 I 

deposed Hyrcanus, and made his nephew Antigonus king. Mean- 
while Labienus occupied Cilicia and the southern parts of Asia 
Minor down to the Carian coast (Dio Cass. xlviii. 26; Strabo xiv. 
660). But in 39 P. Ventidius Bassus, the general of Mark A n t o n ~ ,  
drove him back into Cilicia, where he was killed, defeated the 
Parthians in Syria (Dio Cass. xlviii. 39 sqq.) and at  last beat 
Pacorus a t  Gindarus (in northern Syria), on the 9th of June, 38, 
the anniversary of the battle of Carrhae. Pacorus himself was 
slain in  the battle, which effectually stopped the Parthian Con- 
quests west of the Euphrates. 

2. PACORUS, Parthian king, only mentioned by Dio Cass. lxviii. 
17; ~ ~ ~ i ~ ~ ,  suid., s.v. (jY,,7,j, to whom he sold the 
kingdom of Osroene to Abgar VII.;  and Ammianus Marcellinus 
xxiii. 6. 23, who mentions that he enlarged Ctesiphon and built i ts 
walls. But from his numerous dated coins we learn that he was 
on the throne, with interruption+ from a,D. H~ always 
calls himself Arsaces Pacorus. This mention of his proper name, 
together with the royal name Arsaces, shows that his kingdom was 
disputed by rivals. Two of them we know from coins-Vologaeses 
II,, who appears from 77-79 and again from 111-146, and Arts- 
banus 111. in 80 and aI. Pacorus may have died about 105; he 

succeeded by his brother Osroes. (ED. M.) 
PACUVIUS, MARCUS ( c .  220-130 B.c.), Roman tragic 

poet, was the nephew and pupil of Ennius, by whom Romal1 
tragedy was  first raised to a position of influence and dignity. 
Like Ennius he probably belonged to an Oscan stock, and was 
born at  Brundusium, which had become a Roman colony in 244. 
Hence he never attained to idiomatic purity of style. Pacuvius 
obtained distinction also as a painter; and the elder Pliny (Nut. 
Hist. xxxv. rg)  mentions a work of his in the temple of Hercules 
in the F~~~~ We know of plays on Greek subjects, 
mostly connected with the Trojan cycle, and one praetexta, the 
Paulus, wr8ten to commemorate the victory of Pydna in 168. H e  
continued to write tragedies till the age of 80, when he exhibited 
a play in the same Year as Accius, who was then 30 Years of age. 
H e  retired to  Tarentum for the last years of his life, and a story 
is told by Gellius (xiii. 2 )  which is probably fictitious, of his 
being visited there by Accius on his way to Asia, who read his 
Atreus to him. The story is designed to illustrate the traditionary 
criticism (Horace, E M .  11. i. 54) of the two poets, the elder 
noted for  elegance, the younger for  vigour. ~ i c e r o ,  who frequently 
quotes from P ~ C U V ~ U S  with admiration, appears ( ~ e  optimo genere 
Oratoram, i.) rank him first the tragic Poets- 

The fragments of Pacuvius quoted by Cicero in illustration or 
enforcement of his own ethical teaching appeal, by the fortitude, 
dignity, and magnanimity of the sentiment expressed in them, t o  
what was noblest in  the Roman temperament, while revealing 
a humanity sentiment that was the 
passages quoted from Pacuvius are several which indicate a taste 
both for physical and ethical speculation, and others which expose 
the pretensions of religious imposture, tendencies common to the 
tragic poets of the period. These poets also contributed to the , development of the language into an organ peculiarly suited to 
oratory. But the new creative effort in  language was accompanied 
by considerable crudeness of execution, and the novel word-for- 
mations and varieties of inflexion introduced by Pacuvius ex- 
posed him to the ridicule of the satirist Lucilius. But, notwith- 
standing the attempt to  introduce an alien element into the Roman 
language, which proved incompatible with its natural genius, and 
his own failure to  attain the idiomatic purity of Naevius, Plautus 
or Terence, the fragments of his dramas are sufficient to  prove 
the service which he rendered to the formation of the literary 
l a W ~ a g e  of Rome as well as to  the culture of his contemporaries. 

Fragments in 0. Ribbeck, Fragmenta scaenicae romanorurn poesis 
vol, i.; see also his Rdmische Tragodie (1875); L. Miiller, 

De Pacuvii fabulis (1889) ; W. S. Teuffel, Caecilius Statius, Pacuvius, 
Attius, Afranius (1858) ; and Mommsen, History o f  Rome, bk. iv. 
ch. 13. 

PADMG, the chief port on the west coast of Sumatra and 
capital of the residency of the West Coast of Sumatra, Dutch 
East Indies, population 52,054 (2,592 Europeans and Eurasians). 
Padang, which is 572 miles from Batavia, prospered exceedingly 
after the opening-up of the Padang highlands with their great 
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mineral wealth, tourist traffic, and the general extension of culti- 
vation in Sumatra West Coast residency, aided by the construc- 
tion of a railway along the coast to  Sungei Limau and inland to 
Fort de Kock and Pajo Kumbu, and, branching off from Padang 
Panjang, to Sawah Lunto, and the harbour facilities of Emma 
harbour. The town, which is the seat of the resident, and the 
headquarters of the railway, with offices, workshops, etc., and is 
overlooked by the Apenberg or Ape mountain, right on the coast, 
is beautifully laid out, with fine, well-kept roads and houses sur- 
rounded by large gardens. Many of the native houses are built 
on piles, and have thatched roofs, and, despite its modern build- 
ings, Padang still possesses a rustic charm, and it has a cooler cli- 
mate than most coastal towns so near the equator. The port, 
which is approached from the sea through a multitude of tiny 
evergreen islets, lies a short distance southeast of the town, on the 
northwest side of Koninginne bay (Queen's bay), and from it are 
exported rubber, copra, tea, coffee, quinine, cinnamon, hides, rat- 
tans, and coal from the great Ombilin coal-fields which, in 1939, 
produced 590,743 tons. Emma harbour, constructed between 
1880-90, has two breakwaters, one 900 metres long, projecting at  
right angles to the coast; the other, 260 metres, running parallel 
with the coast across a coral bank: these give a harbour surface 
of one square kilometre. There are four wharves, with a total 
length of 485 metres, for general cargo, also a special coal wharf, 
and salt, petroleum and dynamite wharves. The coal.wharf has a 
chute with a capacity of 300 tons per hour, two electric conveyers 
of 1 2 0  tons per hour, and a floating conveyer. Emma harbour 
affords very frequent communication between Sumatra West 
Coast and Java and British Malayan ports, and it  is a port of 
call for steamers from all over the world. Foreign trade (1939): 
imports, 8,912,000 guilders; exports, 8,259,000 guilders. Padang is 
one of the oldest Dutch settlements in Sumatra. As early as 1606 
an official of the Vereenigde Oost Indische compagri"l (United 
Dutch East India company), was sent from Batavia with orders 
to  appoint residents on the west coast of Sumatra and to found 
factories there, and Padang seems to have been one of the earliest 
of these, for in 1664 i t  was styled the capital of Sumatra's West 
Coast, and three years later a small fort and some warehouses 
were erected on the banks of the Padang river to support the resi- 
dent and his small staff in their tenure. The fortress was demol- 
ished by the British in 1793. Later in the same year it  was visited 
by the French buccaneer Lemesme, in his vessel, "La Ville de 
Bordeaux." I n  November 1795 Padang and the west coast of 
Sumatra were captured by  a British force, and a garrison, rein- 
forced from Bencoolen, was maintained a t  Padang, the town and 
the district remaining under British control until May, 1819. 
Padang was occupied by Japanese troops March 18, 1942, during 
World War 11. 

PADANG HIGHLANDS, the mountainous hinterland of 
Sumatra's West Coast residency. With magnificent scenery and 
a salubrious climate, i t  became one of the chief health and pleas- 
ure resorts of the Dutch East Indies. I t  can be reached either 
from the port of Belawan on the east coast of Sumatra, or from 
Padang on the west coast, since an excellent motor road runs 
across the country from Belawan and Medan to Padang which 
penetrates the heart of the Padang highlands. Fort de Kock, 
2,700 ft., the mountain capital, and the seat of an assistant resi- 
dent with rail connection to Padang, has a population of 14,657 
(547 Europeans). From here can be reached, by road, the Kloof 
of Harau, the falls of Sungei Puar, the caves of Kamar and Baso, 
Sungei Jarni, and its pond with holy fishes. In  the southern High- 
lands are the coal mines of Sawah Lunto. The uplands produce 
coffee and tea. Jap troops occupied the area in Feb.-March 1942. 

PADDINGTON, a northwestern metropolitan borough of 
London, England, bounded E. by Hampstead and Marylebone, 
S. by the city of Westminster, and W. by Kensington, and ex- 
tending N. to  the boundary of the county of London. Pop. 
(1938) 137,400. The northeast is the residential quarter. I t  
contains the terminus of the G.W. railway. The name of Pad- 
dington finds no place in Domesday-it may have been in- 
cluded in the manor of Tyburn-and the land belonged to the 
abbey of Westminster a t  an early date. I t  was granted to the 

see of London by Edward VI. I n  the 18th century the rural 
scenery attracted artists, and even in the middle of the 19th the 
open country was reached within the confines of the present 
borough, which now contains no traces of antiquity. Bayswater 
is said to take its name from Baynard, a Norman, who after 
the Conquest held land here and had a castle by the Thames not 
far above the Tower. Many springs flo~ved forth here; the 
stream called Westbourne was near a t  hand, and water was 
formerly supplied hence to London. The parliamentary borough 
of Paddington has two divisions, each returning one member. 

PADDLEFISH, the common name in North America for 
the spoonbill sturgeon (Polyodon spathz~la) of the Mississippi 
basin, which reaches a length of six feet and a weight of I 50 Ib. 
with a dark green smooth skin and long, bony, spoon-shaped snout. 
I t  is edible; the roe is made into caviar. (See FISHES; STURGEON.) 

PADDLE-WHEEL: see SHIPBUILDING. 
PADDY-BIRD, the name given in India to  Ardeola grnyii, 

a small heron which feeds in the fields of paddy, or rice. The 
paddy-bird has a pied plumage of drab and white. The name 
"paddy-bird" is used by whalers to denote the sheathbill (q.v.). 

PADERBORN, a town and episcopal see in the Prussian 
province of Westphalia, 63 mi. N.E. from Bortmund on the 
railway to Berlin via Altenbeken. Pop. (1939) 42,719, of whom 
about 80% are Roman Catholics. Paderborn owes its early de- 
velopment to Charlemagne, who held a diet there in 777 and made 
it the seat of a bishop a few years later. The city about the 
year 1000 was surrounded with walls. I t  joined the Hanseatic 
league, obtained many of the privileges of a free Imperial town, 
and endeavoured to assert its independence of the bishop. The 
citizens accepted the reformed doctrines, but the older faith was 
restored in 1604. The bishopric of Paderborn formed part of the 
archdiocese of Mainz, and its bishop became a prince of the em- 
pire about 1100. I t  was secularized in 1803 and was given to 
Prussia. The bishopric had an area of nearly 1,000 sq.mi. and a 
population of about ~oo.ooo. A new bishopric of Paderborn, with 
ecclesiastical authority only, was established in 1821. 

The town derives its name from the springs of the Pader, a 
small affluent of the Lippe, which rise in the town under the cathe- 
dral to the number of nearly zoo, and with such force as to drive 
several mills within a few yards of their source. A large part of 
the town was rebuilt after a great fire of 1875. I t  possessed a 
university, founded in 1614, but this was closed in 1819. I t  manu- 
factures glass, soap, tobacco, boots, organs and beer. The town 
was frequently bombed during World War 11. 

PADEREWSKI, IGNACE JAN ( I  86c-r941), Polish 
pianist, composer and statesman, was born on November 18, 1860, 
a t  Kurylbwka, Russian Podolia. H e  studied music at  Warsaw, 
Berlin and at Vienna, where he was a pupil of Leschetizsky (q.v.). 
He made his first public appearance in  Vienna in 1887, in Paris 
in 1889, and in London in 1890. His brilliant playing created a 
furore which went to  extravagant lengths; and his triumphs were 
repeated in America in 1891. H e  was a great virtuoso player, and 
as such commanded popular applause, but he was much more 
than that; he brought t o  bear on the music he played a highly 
trained and original mind. The Paderewski renderings often 
countered tradition but they were the fruit of profound and 
serious study. In  1899 he married Baroness de Rosen, and after 
1900 he appeared but little in public until 1920-23 when he gave 
recitals in England and in America as well as on the continent. 

Paderewski's first considerable work was the opera Manru, 
played at  Dresden (May 29, I ~ O I ) ,  and in 1902 at  New York. Be- 
side numerous works composed for his own instrument, including 
a concerto for pianoforte and orchestra in A minor (op. I?) ,  he 
wrote a symphony (in B minor), which was played with success 
at  Boston, Mass., and in London in 1909. 

Paderewski's unprecedented success as a pianist all over the 
world never caused him to forget his own country, and to the 
Poles in America he delivered the following inspiring message: 
"The vision of a strong and independent Poland has always been 
the lodestar of m y  existence. I t s  realization is still the great aim 
of my life." I n  1910, on the sooth anniversary of the victory of 
Griinwald over the Teutonic knights, he presented a mem~r ia l ,  
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the military party, he resigned office (Nov. 27, 1919). 

He abandoned his political career in Feb. 1921, and retired to his 
Californian estate, returning afterwards to resume his musical career 
Later he established his home at  Morges, Switzerland. When Ger- 
many attacked Poland in 1939 and President Moscicki hastened to 
Rumania, Paderewski was asked 'to succeed him, but declined be- 
cause of ill health. In Jan. 1940, in France. he became president of 
the new Polish Parliament in Exile. In Dec. 1940, Paderewski went 
to the United States. He died in New York city, June 29, 1941. 

See Robert Lansing, Tlze Big Four and Others o f  tlze Peace Confer- 
ence (1921) ; Frank W. Davis, Tiwe Exposzlres (1926) ; M y  Story 
(1937) by Paderewski and Mary Lawton. 

PADIHAM, urban district, Clitheroe parliamentary division, 
Lancashire, England, on the river Calder, 3 mi. W. of Burnley by 
the L.M.S.R. Pop. (1938) 10,460. Area 1.5 sq.mi. Industries 
comprise cotton mills, quarries and coal mines. The church of 
St. Leonard ( I  5th cent.) was rebuilt in Perpendicular style 
(1866-68). I n  1251 Padiham was the manor of Edmund de Lacy. 

PADILLA, JUAN LOPEZ DE, insurrectionary leader in 
the "guerra de las comu~zidades," in which the commons of Castile 
made a futile stand aglinst the arbitrary policy of Charles V. 
and his Flemish ministers, eldest son of the Comendador of Cas- 
tile, he was born in Toledo towards the close of the I jth century. 
After the cities, by their deputies assembled at  Avila, had vainly 
demanded the king's return, due regard for the rights of the 
cortes, and economical administration, to be entrusted to  the 
Spaniards, they resolved to resort to  force, and the "holy junta' 
was formed, with Padilla a t  its head. They captured Tordesillas, 

which was unveiled a t  Cracow. 
When the World War broke out in 1914, he dedicated himself 

heart and soul to his country's service. He was prksident d'hon- 
neur of a non-party group of Poles who met a t  Vevey in the 
autumn of 1914 to organise a "General Committee of Assistance 
for  the victims of the War in Poland." The Committee was 
definitely founded in Jan. 1915 under the presidency of Sienkie- 
wicz. Paderewski established branches in Paris and London; he 
then went to the United States, where he remained nearly four 
years, giving numerous concerts and championing the cause of 
Poland. He collected enormous sums, and created a powerful 
pro-Polish movement in  the United States. The value of his 
propagandist work was realised when, on Jan. 2 2 ,  1917, President 
Wilson alluded to a '(united, independent and autonomous Poland." 
By November 1916 every Polish organisation in the U.S A. was 
represented in the Polish National Department of Chicago, except 
the small socialist group. U p  to 1918 Paderewski guided the ~ o f i -  
tical and military destinies of 4,000,000 Poles in the United States. 

Foreseeing in Feb. 1917 that the U.S.A. would soon enter the 
War, Paderewski induced the Polish National Alliance to found 
a preparatory school for Polish officers at  Cambridge Springs. 
After the decree which authorised a Polish army to be raised in 
France l'aderewski obtained on Nov. I917 from Newton Baker, 
permission to recruit volunteers. H e  secured from the Canadian 
Govt. a vast military camp, Niagara on the Lake, where more than 
22,000 Polish volunteers were trained by Canadian officers. I n  
Aug. 1917 the Polish National Guard Committee, founded a t  
Lausanne, chose him as its representative at  Washington. 

After the victory of the Allies, Paderewski visited London and 
afterwards proceeded to Poland by sea in the company of a 
British Mission under Colonel Wade, disembarking at  Danzig on 
Dec. 24, 1918. On reaching Warsaw he declared himself inde- 
pendent of all political parties; and after difficult negotiations, 
during which an attempt was made on his life, he succeeded on 
Jan. 17, 1919 in forming a coalition ministry, of which he became 
prime minister as well as minister of foreign affairs. He obtained 
for Poland official recognition by the various Powers, and thus 
regularised her international position. He suppressed the various 
military groups which hindered national unity, and at the first 
meeting of the Diet demanded and obtained the formation of a 
nstional army. H e  went to  Paris on April 6, 1919 as Poland's 
first delegate to  the Peace Conference. On t ~ o  different occasions. 
the Diet renewed its vote of confidence in him and expressed the 
gratitude of his country. But as it was impossible for him to 
make a national union a reality, and, above all, to conclude peace 
with the Soviet government, in view of the violent opposition of 

a more ancient oratory, was long buried beneath drifts bf sand, 
and from a little distance only the spire can be seen. A Norman 
font remains from the older foundation. A monastery formerly 
standing on the high ground west of Padstow was founded by 
St. Petrock in the 6th and razed by the Danes in  the 10th cen- 
tury. Pentine Point shelters Padstow bay on the north-east, 
but the approach to the estuary is dangerous during north- 
westerly gales. Padstow is a harbour of refuge, although the 
river channel is narrow and much silted. Dredging is carried on, 
and the sand, which is rich in carbonate of lime, i, used as manure. 
The Padstow Harbour association (1829) is devoted to the rescue 
of ships in distress, making no claims for salvage beyond the 
sums necessary for its maintenance. Padstow has fisheries and 
shipyards and some agricultural trade. I t  imports coal, iron and 
timber for slates and kaolin. 

PADUA, a city of northern Italy (Lat. Patavium;  Ital. Pa- 
d o v a ) ,  on the river Bacchiglione, 25 mi. W. of Venice and 18 mi. 
S.E. of Vicenza. Pop. (1936) 90,325 (town), 138,709 (commune). 
The city is picturesque, with arcaded streets, and many bridges 
crossing the various branches of the Bacchiglione, which once sur- 
rounded the ancient walls. The Palazzo della Ragione (1218-9) 
has a great hall on the upper floor; its length is 2679 ft., its 
breadth 89 ft., and its height 78 ft.; the walls are covered with 
symbolical paintings in fresco, originally by Giotto; the building 
stands upon arches, and the upper story is surrounded by a n  
open loggia. In  1306 Fra Giovanni, an Augustinian friar, cov- 

and sought to  establish a national Government in the name of the 
imbecile Joanna. Tordesillas was recaptured by the nobles, and 
Padilla took Torrelobaton and other towns, but his army was 
completely routed a t  Villalar (April 23, 1521), Padilla being made 
prisoner and executed on the following day. His wife, Maria 
Pacheco de Padilla, defended Toledo against the royal troops for 
six months afterwards, but ultimately had to flee to  Portugal. 

See Sandoval, Iristoria de Carlos V .  (Pamplona, 1681); E. Arm- 
strong, The  Emperor Charles V .  (1902) ; A. Rodriguez Villa, Juana 
la Loca (Madrid, 1892) ; Pero Mejia, Comunidades de Castilla (Bib. 
de Autores Esp., xxi.) . 

PADISHAH, the Turkish form of the Persian padshah, a 
title-equivalent to "lord king'-of the reigning sovereign. 
1, E~~~~~ it was applied to the sultan of Turkey. The Persian 
padshah is from pati, lord, master, and s]zah, king. 

PADSTOW, a seaport and market town in the s t .  ~ ~ ~ t ~ l l  
parliamentary division of Cornwall, England. Area 5.2 sq.mi. POP. 
urban district (1938) 2 ,327  padstow (known as Aldestowe in 
1273, Patrikstowe in 1326, Patrestowe in 1346) and St. Ives 
are the,  only two tolerably safe harbours on the north coast 
of Cornwall. TO this fact they both owed their selection for  
early settlement and the Padstow region (especially Harlyn 
Bay) is full of prehistoric associations. St. Petrock, called 
patron saint of cornwall, is said to have landed there and to 
have died there in the 6th century. Padstow is not mentioned 
in the Domesday Survey. I t  was included in the bishop of 
Exeter's manor of Pawton, annexed to the see of Crediton. Until 
the Danes plundered Padstow (@I) ,  i t  is said to have possessed 
a monastery, which thereupon was transferred to Bodmin. TWO 

manors of Padstow are mentioned later-the prior of Bodmin's 
manor, including the rectory, and a manor which passed from 
the Bonvilles to the Greys, marquesses of Dorset; both were 
eventually acquired by the family of Prideaux. Padstow appears 
to have been a port of considerable repute in  the 14th century. 
1, 1580 Norden describes it  as an incorporation and market 
town. Carew in 1 6 ~ 2  states that it  had lately purchased a tor- 
poration and derived great profit from its trade with Ireland. No 
traces of a charter have been found. A prescriptive market is 
held on Saturdays; two fairs of like nature have disappeared. 
~t lies near the north coast, on the west shore, and 2 m. from 
the mouth of the estuary of the river Camel. The church of St. 
Petrock, with a massive roodstone in the churchyard, is mainly 
Perpendicular, with an Early English tower. Within are an ancient 
font, a canopied piscina and a timber roof over the nave and 
aisles. The church of St. Enodock, erected in the 15th century 
amid dunes bordering the east shore of the estuary, in b lace of 
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ered the whole with one roof curved like the hull of a ship; 
originally there were three roofs, spanning the three cham- 
bers into which the hall was a t  first divided; the internal 
partition walls remained till the fire of 1420, when the Vene- 
tian architects who undertook the restoration removed them. 
I n  the Piazza dei Signori, now called Unit& d'Italia, is the beauti- 
ful  loggia called the Gran Guardia (1493-1526) and close by is 
the Palazzo del Capitanio, the residence of the Venetian governors, 
with its great door, the work of Falconetto of Verona, 1532. 

The most famous of the Paduan churches is the basilica dedi- 
cated to  Saint Anthony, commonly called I1 Santo; the bones of 
the saint rest in a chapel richly ornamented with carved marbles, 
the work qf various artists, among them of Sansovino and Fal- 
conetto; the basilica was begun after his death in 1231 and com- 
pleted in the following century; it  is covered by seven cupolas. 
In  the piazza in front of the church is Donatello's magnificent 
equestrian statue of Erasmo da Narni, the Venetian general 
(d. 1443). The Eremitani is an Augustinian church of the 13th 
century, containing the tombs of Jacopo (13 50) and Ubertino 
(1345) da Carrara, lords of Padua, and the chapel of SS. James 
and Christopher, with Mantegna's frescoes. Close by the Ere- 
mitani is the small church of the Annunziata, known as the hIa- 
donna dell' Arena; the interior is entirely covered with paintings 
by Giotto. Padua has long been famous for its university, founded 
in 1222. Among the professors and alumni were Bembo, Sperone 
S ~ e r o n i ,  Veselius, Acquapendente, Galileo, Pomponazzi, Pole, 
Scaliger, Tasso and Sobieski. In  1938-39 it  had 3,328 students 
The presence of the university attracted many distinguished art- 
ists, such as Giotto, Lippo Lippi and Donatello; and for native 
ar t  there was the school of Squarcione (1394-1474)~ whence 
issued the great Mantegna (1431-1 j06) There is an important 
picture gallery. The botanical garden ( I  545) is the oldest in 
Europe. Corn and saw mills, distilleries, chemical factories, brew- 
eries, candle-u orks, ink-viorks, foundries. agricultural machine and 
automobile works flourish. 

At the Diet of Aix-la-Chapelle (828) the duchy and march of 
Friuli, in which Padua lay, was divided into four counties, one 
of which took its title from that city. At the beginning of the 18th 
century the citizens established a constitution, composed of a 
general council or legislative assembly and a credenza or execu- 
tive; and during the next century they were engaged in wars with 
Venice and Vicenza for  the right of water-way on the Bacchigli- 
one and the Brenta-so that, on the one hand, the city grew in 
power and self-reliance, while, on the other, the great families 
of Camposampiero, D'Este and D a  Romano began to emerge and 
to divide the Paduan district between them. The citizens, in order 
t o  protect their liberties, were obliged to elect a podestk, and 
their choice fell first on one of the D'Este family ( c .  1175); 
but in 1237 Frederick 11. established his vicar Ezzelino da Romano 
in Padua and the neighbouring cities. 

When Ezzelino met his death, in 1256, Padua enjoyed a brief 
period of rest and prosperity: the university flourished; the 
basilica of the saint was begun; the Paduans became masters of 
Vicenza. But this advance brought them into dangerous proxim- 
ity to  Can Grande della Scala, lord of Verona, to whom they had 
to yield in 1311. AS a reward for freeing the city from the 
Scalas, Jacopo da Carrara was elected lord of Padua in 1318. 
From that date till 1405, with the exception of two years (1388- 
1390) when Gian Galeazzo Visconti held the town, nine members 
of the Carrara family su~ceeded one another as lords of the city. 

Padua passed under Venetian rule in 1405, and so remained, 
with 9 brief interval during the wars of the League of Cambray. 
till the fall of the republic in 1797. The city was governed by 
two Venetian nobles, a podestk for civil and a captain for military 
affairs; each of these was elected for sixteen months. Under these 
governors the great and small councils continued to discharge 
municipal business and to administer the Paduan statutes of 1276 
and 1362. For history after 1797 see VENICE. 

See G. Verci, Ston'a della Marca Trevigiana (Venice, 1786) ; Abate 
G. Gennari, Annuli di Padova (Padua) ; G. Cittadella, Storia dello 
dominazione carrarese (Padua, 1842) ; B. Gonzati, La Basilica di Salzt 
Antonio di Padova (Padua, 1853). 

PADUCAH, a city of south-western Kentucky, U.S.A., on 

the Ohio river a t  the mouth of the Tennessee; a port of entry 2nd 
the county seat of McCracken county. I t  is on federal highways 
45, 60, 62, 68. and is served by the Burlington Route, the Gulf, 
Mobile and Northern, the Illinois Central, the Nashville, Chat- 
tanooga and St. Louis and the Paducah and Illinois railways, and 
river steamers. Pop. 24,735 in 1920; 33,j4I in 1930; 33,765 in 
1940 by federal census. I t  is one of the principal dark-tobacco 
and strawberry markets in the country, and ships also corn, pork, 
fruits, vegetables, iron ore, lumber and crossties. I t  has large 
railroad shops and various other manufacturing industries, with 
an output in 1937 valued a t  $7,939,378. Paducah was settled 
in 1821, laid out in 1827 by Gen. William Clark, incorporated as 
a town in 1830, and chartered as a city in 1856. I t  was named 
after an Indian chief. On Sept. 5, 1861, the city was occupied by 
Gen. Grant. I t  was raided on March 25, 1864, by Gen. Nathan 
B. Forrest, but he was unable to take the fortifications. 

PAEAN (Gr. I I a ~ h v ,  epic Ila~ljwv), in Homer (11. v. 401, 
899), the physician of the gods. I t  is not known whether he was 
originally a separate deity or merely an aspect of Apollo. Homer 
leaves the question unanswered; Hesiod (cf. schol. Hom. Od. 
iv. 432) definitely separates the two, and in later poetry Paean 
is invoked independently as a health god. I t  is equallq difficult 
to discover the relation between Paean or Paeon in the sense of 
"healer" and paean in the sense of song. Farnell refers to  the 
ancient association between the healing craft and the singing 
of spells, and says that it  is impossible to  decide which is the 
original sense. Such songs were originally addressed to Apollo, 
and afterwards to other gods, Dionysus, Helios, Asclepius. I t  
was the custom for a paean to be sung by an army on the march 
and before entering into battle, when a fleet left the harbour, and 
also after a victory had been won; this is already found in Homer: 
Iliad, xxii., 391. Paeans were sung at  the festivals of Apollo 
(especially the Hyacinthia), a t  banquets, and later even a t  public 
funerals. Later, especially in Hellenistic times (first by the 
Samians to Lysander) they are addressed to more or less deified 
men. The word "paean" is now used of any song of joy or 
triumph. 

See L. R. Farnell, Cults of ;,he Greek States (1896) ; A. Fairbanks, 
"A Study of the Greek Paean, No. xii. of Cornell Studies in Classical 
Philology (New York, 1900) ; BACCHYL~ES and PINDAR. 

PAEDOGENESIS, the term used in biology to denote the 
phenomenon of sexual maturity in a technically immature organ- 
ism (larva). I t  occurs in the Ctenophora ( q . ~ . )  Diptera (q.v.) 
and other groups. (See  METAMORPHOSIS.) 

PAELIGNI, a people of ancient Italy, first mentioned as 
a member of a confederacy which included the Marsi, Mar- 
rucini, and Vestini ( q q . ~ . ) ,  with which the Romans came into 
conflict in the second Samnite m7ar, 325 B.C. (Liv. viii. 29). 
On the submission of the Samnites (q.v.) they all came into 
alliance with Rome in 305-02 B.C. (Liv. ix. 45, x. 3, and Diod. xx. 
101). Each of them was an independent unit. Thus the Vestini 
issued coins in the 3rd century; each of them appears in  the list 
of the allies in the Social War (Appian, B.C., i. 39). The moun- 
tain fortress of Corfinium was chosen as the rebel capital. I t  was 
renamed Vitellio, the Oscan form of Italia, a name which appears, 
written in Oscan alphabet, on the coins struck there in go B.C. 

The inscriptions show that the dialect spoken by these tribes 
was substantially the same from the northern boundary of the 
Frentani to some place in the upper Aternus valley not far from 
Amiternum (mod. Aquila). This dialect closely resembled the 
Oscan of Lucania and Samnium, though presenting some peculi- 
arities of its own, which warrant, perhaps, the use of the name 
North Oscan. The clearest of these is the use of postpositions, 
as in Yestine Poimunie-n, ILin templo Pomonali"; pritrom-e, i.e., 
in proximum, "on to what lies before you." Others are the sibila- 
tion of consonantal i and the assimilation of -di- to  some sound 
like that of English j (denoted b y B  in the local variety of Latin 
alphabet), as in vidadz~, "viamd6," i.e., "ad-viam"; Musesa=Lat.  
Mussedia; and the loss of d (in pronunciation) in the ablative, 
as in aetatu jirata fertlid (i.e., aetate fertili f ini ta),  where the 
contrast of the last with the other two forms shows that the -d 
was an archaism still occasionally used in writing. 
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The name ~ a e l i ~ n i  may belong to the NO-class of Ethnica, 
but the difference that it  has no vowel before the suffix suggests 
that it  may rather be parallel with the suffix of Lat. pivignus. If 
it  has any connection with Lat. paelex, "concubine," it  is conceiv- 
able that it  meant "half-breeds," and was coined in contempt by 
the conquering Sabines, who turned the touta Maroz~ca into the 
community of the Marrucini (q.v.) .  For the history of the 
Paeligni after 90 B.C. see the references given in C. I. L., ix. 290 
and 296. None of the Latin inscriptions of the district need be 
older than Sulla, but some of them both in language and script 
show the style of his period (e .g . ,  3087, 3137) ; and, on the other 
hand, as several of the native inscriptions, which are all in the 
Latin alphabet, show the normal letters of the Ciceronian period, 
there is little doubt that the Paelignian dialect lasted down to 
the middle of the 1st century B.C. 

Paelignian and this group of inscriptions generally form a 
most important link in  the chain of the Italic dialects, as without 
them the transition from Oscan to Umbrian would be completely 
lost. The unique collection of inscriptions and antiquities of 
Pentima and the museum a t  Sulmona were both created by the 
late Professor Antonio de Nino, who rescued every Paelignian 
monument that we possess. 

For further details and the text of the inscriptions, the place- 
names, etc., see R. S. Conway, The  Italic Dialects, pp. 235 et seq., and 
the earlier authorities there cited. 

PAEONIA, the land of the Paeonians, the boundaries of 
which, like the early history of its inhabitants, are very obscure. 
The Paeonians are regarded as descendants of the Phrygians of 
Asia Minor. According to the national legend they were colonists 
from Troy, and Homer (Iliad, ii. 848) speaks of Paeonians from 
the Axius fighting on the side of their Trojan kinsmen. Before 
the reign of Darius Hystaspes, they had made their way as far 
east as Perinthus. When Xerxes crossed Chalcidice on his way 
to Therma (Thessalonica) he is said to have marched "through 
Paeonian territory." They occupied the entire valley of the 
Axius as far inland as Stobi, and the valleys to the east of it  as  
fa r  as the Strymon. I n  consequence of the growth of Macedonian 
power their territory was considerably diminished, and in his- 
torical times was limited t o  the north of Macedonia from Illyria 
to the Strymon. The Paeonians included several independent 
tribes, later united under a single king. They adopted the cult of 
Dionysus, known amongst them as Dyalus or Dryalus, and Herod- 
otus (iv. 33) mentions that the Thracian and Paeonian women 
offered sacrifice to Queen Artemis (probably Bendis). They 
worshipped the sun in the form of a small round disc fixed on 
the top of a pole. They drank barley beer and various decoctions 
made from plants and herbs. The country was rich in gold and 
a bituminous kind of wood. The women were famous for their 
industry. Herodotus (v. 12) tells the story that Darius, having 
seen a t  Sardis a beautiful Paeonian woman carrying a pitcher 
on her head, leading a horse to  drink, and spinning flax, all a t  the 
same time, enquired who she was. Having been informed that 
she was a Paeonian, he sent instructions to Megabyzus, com- 
mander i n  Thrace, to  deport two tribes of the nation without 
delay t o  Asia. At the time of the Persian invasion the Paeonians 
on the lower Strymon had lost, while those in the north main- 
tained their independence. They frequently made inroads into 
Macedonian territory until they were finally subdued by Philip, 
who permitted them to retain their government by kings. The 
daughter of Audoleon, one of these kings, was the wife of 
Pyrrhus, king of Epirus, and Alexander the Great wished to 
bestow the hand of his sister Cynane upon Langarus who had 
shown himself loyal to  Philip. I n  280 the Gallic invaders under 
Brennus ravaged the land of the Paeonians. After the Roman 
conquest, Paeonia east and west of the Axius formed the second 
and third districts respectively of Macedonia. Under Diocletian 
Paeonia and Pelagonia formed a province called Macedonla 
secz~nda or salutaris, belonging to the prefecture of Illyricum. 

See W. Tomaschek, "Die alten Thraker," in Sitzu?zgsberichte der k. 
Akad. der Wissetzschaften, xxviii. (Vienna, 1893). 

PAEONIUS, of Mende in Thrace, a Greek sculptor of the 
latter part of the 5th century. The statement of Pausanias that 

he executed one of the pediments of the temple of Zeus a t  
Olympia, is doubtful. But we possess an important work of 
Paeonius in the Victory found in the German excavations a t  
Olympia, and probably set up in memory of the battle of Sphac- 
teria, 424 B.C. I t  bears the inscription "Dedicated t o  Olympian 
Zeus by the Messenians and Naupactians as a tithe of the spoil 
of their enemies. Paeonius of Mende made the statue, and was a 
successful competitor in the construction of the gable-figures for 
the temple." The last phrase may be responsible by  a confusion 
for  the attribution to him of the pediment. 

See E. A. Gardner, Handbook of Greek Sculpture (19x5). 

PAEONY: see PEONY. 
FAER, FERDINAND0 (1771-1839), Italian composer, 

was born a t  Parma on June I ,  1771. His first opera, La Locanda 
de' vagebondi, was published when he was only 16; and others rap- 
idly followed. In  1797 he went to Vienna, where his wife, the singer 
Riccardi, had obtained an engagement at  the opera; and here he 
produced another series of operas, including his La Camilla ossia 
il Sotteraneo (1799) and his Achille (1801). I n  1803 he was 
appointed composer to the court theatre a t  Dresden. At Dres- 
deli he produ~ed  il Surgilzo < 1803) d~ ld  ieonoru ( 1804), Ldscd on 
the same story as Beethoven's Fidelio. I n  1807 Napoleon saw him 
in Dresden, and took him with him to Warsaw and Paris a t  a 
salary of 28,000 francs. I n  1812 he succeeded Spontini as con- 
ductor of the Italian opera in Paris, but in 1823 he retired in fa- 
vour of Rossini. H e  died May 3, 1839. PaEr wrote 43 operas. 

BAESTUM, an ancient Greek city in Lucania (Gr. IIoaec- 
6ovia; mod. Pesto), near the sea, with a railway station 24 mi. S.E. 
of Salerno, 5 mi. S. of the river Silarus (Salso), founded by Tro- 
ezenian and Achaean colonists from Sybaris, probably about 
600 B.C. for it  was flourishing about 540 B.c., when the neighbour- 
ing city of Velia was founded. For many years the city maintained 
its independence against the Lucanians but a t  last fell into their 
hands; and in 273 B.C. i t  came under Roman rule, the name being 
changed to Paestum. I t  successfully resisted the attacks of Han- 
nibal. Under Augustus and Tiberius, the neighbourhood was 
healthy, highly cultivated, and celebrated for its flowers; the 
"twice blooming roses of Paestum" are mentioned by several 
Latin poets. I t s  present deserted and malarious state is due to  
the silting up of the mouth of the Silarus. I n  871 Paestum was 
sacked and partly destroyed by Saracen invaders; in  the 11th 
century i t  was further dismantled by Robert Guiscard, and in 
the 16th was finally deserted. 

The ruins are among the most interesting and imposing of the 
Hellenic world. The earliest temple is the so-called Basilica. Terra 
cottas of the first quarter of the 6th century B.C. have been found, 
and also a fragment of a dedication to Poseidon, so that his name 
should be applied to this, and not to  the great hexastyle temple. 
I t  is of unique plan, with nine columns in the front and eight- 
een at  the sides, 49 ft. in diameter. A line of columns runs 
down the centre of the cella. The columns and the architraves 
upon them are xell preserved, but there is nothing above the 
frieze existing, and the cella wall has entirely disappeared. Next in 
point of date comes the so-called temple of Ceres, a hexastyle 
peripteros (after 540 B.c.). The columns are all standing, and the 
west and part of the east pediment are still i n  situ. I n  front stood 
a sacrificial altar as long as the temple itself. 

The temple hitherto attributed to  Neptune was built about 
420 B c. I t  is a hexastyle peripteros with fourteen columns on each 
side, and is remarkably well-preserved, both pediments and the 
epistyle at  the sides being still i n  situ. The cella, the outer walls of 
which have to a great extent disappeared, has two internal rows 
of seven columns 4+ ft. in diameter, upon which rests a simple 
epistyle, supporting a row of smaller columns, so that the interior 
of the cella was in two stories. 

The temple of Peace (and century B.c.) was excavated in 1830, 
but is now covered up. Traces of a Roman theatre and other 
buildings, as well as of the main street (cardo) have also been 
found. The circuit of the town walls, well built of squared blocks 
of travertine, and 16 ft. thick, of the Greek period, is almost 
entire; they are about 3 mi. in circumference, enclosing a roughly 
rectangular area. There were four gates, that on the east with a 
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single arched opening being nell-preserved. Outside the north gate 
is a street of tombs (contents are in Naples museum). (T. A.) 

PAEZ, JOSE ANTONIO ( I  790-1873), Venezuelan soldier 
and politician, was born in Aricagua near New Barcelona, on 
June 13, 1790, of Indian parents. After an adventuresome youth, 
in 1810 he joined the revolutionary movement against Spain, as 
leader of a band of mounted plainsmen. I n  numerous encounters 
with the Spaniards in the province of Apure (1816), in the defeat 
of Ortiz (1818), and in the victories of Carabobo (1821) and 
Puerto Cabello (1822), he showed himself an able leader, and 
was chiefly responsible for bringing Venezuela within Bolivar's 
republic of Great Colombia. I n  1829 he headed the revolt in 
Venezuela against Bolivar, and was first president of the new 
republic, 1831-35. During his successor's term he crushed several 
rebellions, served as president, 1839-43, and was dictator in 1846. 
Heading a rebellion soon afterwards, he was defeated, imprisoned 
and exiled (1850)~ but after a short stay in Europe, returned in 
18j8 to head another revolutionary government. I n  1861 he was 
sent as  ambassador to the United States, but was soon recalled 
to fill his third term as dictator-president. Unable to  control the 
situation, he resigned peaceably in 1863, and retired first to Bue- 
nos Aires (1866) and then to the United States (1871), where he 
died in  New I'ork on May 7, 1873. While i n  New York, in 
1867-69, he published an Autobiografia. 

BIBLIOGRAPHY.-R. PBez, Public Life of J .  A. Pdec (1861) ; G. 
Blanco, Apotepsis del general Pdez (Paris, 1889) ; Michelena, Resumen 
de la vzda mtlttar y polztzca del ctudadano esclarectdo, general Jose 
Antonio Pdez (Caracas, 1890). B' ") 

PAEZ, PEDRO (1564-1622), Jesuit missionary to  Abys- 
sinia, born at  Olmedo in Old Castile in 1564, entered the Society 
of Jesus, and was sent to Goa in 1588. Within a Year he and 
a fellow missionary were sent to  Abyssinia to act as spiritual 
directors to the Portuguese residents. On his way he fell into 
the hands of pirates at  Dhofar and was sent to  Sanaa, capital 
of the Iremen, nhere he was detained for seven years by the pasha 
as a slave. Having been redeemed by his order in 1596, he spent 
some years in mission work on the west coast of India. I n  1603 
he again set out for Abyssinia, and landed a t  the port of Massawa. 
H e  was summoned to court, succeeded in vanquishing the native 
priests and in converting Za-Denghel, the negus, who wrote to  the 
pope and the king of Spain for more missionaries, an act which 
led to war with the Abyssinian priests and cost him his life (Oct. 
1604). Paez died of fever in 1622. 

addition to the translation of the catechism, paez is 
to be the author of a treatise De Abyssinarum erroribus and a his- 
tory of Ethiopia, ed. C. Beccari in Rerum aethiopicarum scriptores 
occidentales inediti a saeculo X V I  ad X I X  (1905). 

See A. de Backer, Bibliothbgue de la Compagnie de Jtsus (ed. C. 
Sommervogel) vi (1895) ; W. D. Cooley in Bulletin de la socie'tt de 
ge'ographie (187z), 6th series, vol. iii. 

PAGAN, a t0w.n and former capital, in  Myingyan district, 
Burma, 92 mi. S.W. of Mandalay. I t  was founded by King 
Pyinbya in 847, and remained the capital until the extinction of 
the dynasty in 1298. Pagan itself is now a mere village, but 
hundreds of pagodas in various stages of decay meet the eye in 
every direction. A number of them were built by King Anawra- 
hta, who overcame the Peguan king, Manuha of Thaton. I t  was 
Anawra-hta who introduced the Buddhist religion in Upper 
Burma, and who carried off nearly the whole Thaton population 
to build the pagodas at  Pagan like those of Thaton. 

PAGAN, a heathen, one who worships a false god or  false 
gods, or one who belongs to  a race or nation which practises idol- 
atrous rites and professes polytheism. I n  the early Christian 
Church paganus was applied to those who refused to believe in 
the one true God. I t  thus, of course, excluded Jews. I n  the 
middle ages, a t  the time of the crusades and later, "pagan" and 
"paynim" (0 Fr. paenime, Late Lat. paganismus, heathenism or 
heathen lands) were particularly applied to Mohammedans, and 
sometimes to Jews. I t  was in the rural districts that the old 
faiths lingered, and thus i t  is assumed that the Latin paganus 
(villager) arose after the establishment of Christianity, but Ter- 
tullian (c. 202, D e  Corona Militis, xi), has a sentence suggesting 
that the "soldiers of Christ" dubbed the non-Christians pagan;, 

referring to the raw, half-armed rustics. 
See also Gibbon, Decline and Fall of the Roman Empire (ed. Burp, 

18961, ch. xxi, note ad fin. 
PAGANINI, NICOLO ( I  784-1840), Italian virtuoso on the 

violin, was born a t  Genoa on Feb. 18, 1784. His father Antonio, a 
clever amateur, who was in the shipping business, taught him the 
violin a t  a very early age, and he had further lessons from the 
maestro di cappella of the cathedral of San Lorenzo. H e  first ap- 
peared in public a t  Genoa in 1793, with triumphant success. H e  
studied strenuously, practising single passages for ten hours a t  a 
time, and publishing compositions so difficult that he alone could 
play them. His first professional tour, through the cities of Lom- 
bardy, was made with his father in 1797. For some years he led 
a checkered career, and to pay his gambling debts had t o  pawn 
even. his violin. A French merchant named Livron helped him 
out of his difficulties, however, and gave him a fine instrument, a 
Joseph Guarnerius, thenceforward his most treasured possession. 
Between 1801 and 1804 he lived in retirement, in Tuscany, with 
a noble lady who was in  love with him. I n  1805 he started on a 
tour through Europe, astonishing the world with his matchless 
performances, and especially with his unprecedented playing on 
the'fourth string alone. I n  Venice, in 181 j ,  after having been 
taken up by the Princess of Lucca and Piombo, Napoleon's sister, 
who made him her musical director, he began a Liaison with An- 
tonia Bianchi, a dancer, which lasted till 1828; and by her he had 
a son Achillino, born in  1826. Meanwhile the world rang with his 
fame. 1827 the pope honoured him with the order  of the ~ ~ l d ~ ~  
Spur; and, in the following year, he extended his travels to  Ger- 
many, beginning with Vienna, where he created a profound sen- 
sation. H~ first appeared in Paris in 1831 ; and on June in that 
year he played in London a t  the King's theatre. I n  1832 he 
returned to Italy, and bought a villa near Parma. I n  I 833 he spent 
the winter in Paris, and in 1834 ~ ~ ~ l i ~ ~   compose^ for him his 
symphony, Harold e n  Italie. I n  1838 he suffered serious losses 
in paris through the failure of the "casino Paganini," a gambling- 
house which was refused a licence. The disasters of this year 
increased his mala~y-laryngeal phthisis-and he died at  ~i~~ on 
M~~ 17, 1840. His will left  a fortune of f80,000 to his son Achil- 
line; and he bequeathed his ~~~~~~~i~~ to the municipality of 
Genoa, who preserve i t  as one of their dearest possessions. 

There are numerous lives of Paganini; see the article and bibliog- 
raphy in Grove's Dictionary of Music also FCtis, N.  Paganini (18.51 ; 
Eng. trans. 1876) ; Prod'homme and Paganilti (19071, in the series 
Musiciens ckl2bres; Lillian Day, Paganini o f  Genoa (1929). 

PAGE, FRANCIS ( c .  1661-1741), English judge. Nothing 
is known of his life until 1685, when he was admitted to  the 
Inner Five years later he was admitted to lhe bar. He 
early became notable as the cause of a parliamentary dispute 
which forced Queen Anne to adjourn that body in order to  avoid 
trouble between the two houses. The dispute originally arose 
when Page and other lawyers mere adjudged guilty by the house 
of commons of a breach of privilege in their prosecution of a 
case of law, and were placed in the custody of the sergeant-at- 
arms. Page, however, escaped this penalty, and over his escape the 
quarrel arose. From 1708-13 he held a seat in parliament as a 
member from Huntingdon. George I knighted him in 1713 and in 
1727, after serving in several legal capacities in the intervening 
years, he was appointed to the king's bench. It was in this position 
that he gained his perhaps undeserved sobriquet, "the hanging 
judge." Some of the greatest English writers of the 18th century 
-Pope in his Dunciad and his Imi ta t ion  of t h e  First Satire o f  the  
Second Book o f  Horace, Samuel Johnson in his lives of Pope 
and of Savage, and Fielding in T o m  Jones-immortalized him as 
the epitome of all that is undesirable i n  a jurist. Page died Oct. 
31, 1741, in Oxfordshire. 

PAGE, JOHN (1744-18081, governor of Virginia, was born 
at  Rosewell, an estate built by his grandfather, in  Gloucester 
county, Virginia. H e  was educated a t  William and Mary college, 
from which he graduated in 1763, and while attending school there 
became acquainted with Thoma's Jefferson, who remained his life- 
long friend. H e  served for a short time with Washington against 
the French and the Indians and then entered politics as a mem- 
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ber of the Virginia house of burgesses and of the colonial coun- 
cil. With the outbreak of the Revolutionary War he took an ac- 
tive part in the defense of the colonies, serving as a delegate 
to  the Virginia constitutional convention, as a member of the 
committee of public safety, as head of a regiment he himself 
raised and finally as lieutenant-governor of Virginia. In 1789 
he was elected a representative to congress, where he remained 
until 1797, having been re-elected three times. I n  1802 he was 
elected to take james M ~ ~ ~ ~ ~ J ~  place as governor of virginia and 
served three one-year terms, F~~~ 1805 until his death he was 

S. commissioner of loans for Virginia, a post to which he was 
appointed by Jefferson' He died in Richmond' Oct' 11' 

PAGE, THOMAS NELSON (1853-19~~),  American 
author, was born at  Oakland Plantation, Hanover county, Va.9 
~ ~ r i l  23, 1853, the great-grandson of Thomas Nelson (1738-89) 
and of John Page (1744-18081, both governors of Virginia, the 
former being a signer of the Declaration of Independence. After 
a course a t  Washington College (now Washington and Lee Uni- 
versity) when Robert E .  Lee was its president, he taught a year 
and in 1874 graduated in law a t  the University of Virginia. H e  
practised, chlefly in Richmond, until 1893, when he removed to 
washington, D.C., and devoted himself to writing and lecturing. 

For his start in  literature he was indebted to the dialect verse of 
Irwin Russell, contributing a poem of this sort to  Scribner's 
~ o n t h l y  (later the Century Magazine) in April, 1877, and pub- 
lishing with A. C. Gordon a volume of such pieces entitled Befo' 
de Wiar (1858).   is first reputation was achieved, however, by 
' . ~ a r s e  ~ h a n , "  which appeared in the Century Magazine. This 
and several other stories of the same type, some of them written 
for his first wife, Anne Bruce, were collected in what is probably 
page's most characteristic book, I n  Ole Virgiia (1887). Page, 
fortunate in having spent his formative years amid the glamorous 
life of the old rCgime and the tumults of the Civil War, is one 
of the writers who have done most to build UP the romantic 
legends of the southern plantation. H e  is a t  his best when through 
negro characters and dialect he describes the life of the Virginia 
gentry. From 1913 to 1918 Page was ambassador to Italy. He 
died a t  Oakland, Va., on Nov. I ,  1922. 

page wrote several children's books, the best of which, T e ~ o  Little 
Confederates (1888), has some autobiographic elements. His chief 
books of fiction are Elsket and Other Stories (1891) ; Pastime Stories 
(189~) ; The  o ld  Gentleman o f  the Black Stock (1897) ; Red Rock 
(1898), a novel of the Reconstruction period; Bred .in the Bone 
(1904) ; Under the Crust (1907) ; and John Marvel, Asststant (1909). 
His other writings are thoughtful and sincere. The principal ones are 
The Old South (1892), The Negro; The Southerner's Problem (rgoq), 
l-he o ld  Dominion: Her Making and Her Manners (Igo8), Robert 
E .  Lee, Man  and Soldier ( I ~ I I ) ,  and Italy and the World War  (1920). 
The Plantation edition of his Novels, Stories, Sketches, and Pqems 
(12 vols.) appeared in 1906. See Thomas Nelson Page, a MemoZr 
a Virginia Gentleman (1923) by his brother, Rosewell Page; "Thomas 
Nelson Pagen in Virginian Portraits by Armistead C. Gordon (Staun- 
ton, Va., 1924) ; and the commemorative tribute to Page prepared 
for the American Academy of Arts and Letters by Robert Underwood 
Johnson (1925). 

PAGE, WALTER HINES (1855-1918), American writer 
and diplomatist, was born a t  Cary (N.C.), Aug. I j ,  185s. His 
father, Allison Francis Page, was of English descent; his mother, 
Catherine Frances Raboteau, of Scottish and French Huguenot. 
At 16, in  Jan. 1872, after a preparatory course at  the Bingham 
military school a t  Mebane (N.C.), and a year at  Trinity college, 
a t  Durham (N.C.), Page entered Randolph-Macon college a t  
Ashland (Va.). The greatest and most lasting influence in his 
life a t  this time was Thomas Randolph Price. Prof. Price had two 
enthusiasms-English and Greek litefature. H e  became deeply 
attached to Page, both as a boy and as a student, and obtained 
his appointment as one of the first 2 0  fellows of the new Johns 
Hopkins university at  Baltimore. There under America's greatest 
classical scholar, Basil L. Gildersleeve, Page acquired a knowledge 
of antiquity and a feeling for Greek literature which influenced 
all his subsequent habits of thought as well as his own literary 
style. Page's health, always frail, caused him to leave Johns 
Hopkins without a degree. A winter (1878-79) spent in teaching 
English at, the high school at  L~pjsville convinced him that he 

wanted an active life among men, and in 1880 he became editor 
of the St. Joseph Gazette. The Missouri town did not hold his 
interest long. H e  left in the summer of 1881 to make a tour of 
the southern states, writing a series of brilliant articles that were 
simultaneously printed in several leading American newspapers. 
The next two years Page spent as literary editor of the New York 
JYorld, but in 1883 he resigned and returned to Raleigh (N.C.1. 
For two years he edited the State Chronicle, a weekly newspaper, 
as distinguished for the vivacity of its editorial style as for t b t  
unconventionality of its opinions. Page ridiculed the tendency 
to regard a Confederate war record as almost the exclusive quali- 
fication for public office ; he advocated primary education for both 
the white and the black, the development of scientific agriculture, 
the building of modern highways, and the creation of local indus- 
tries. All these changes North Carolina has since introduced; the 
youthful Page, however, was ahead of his time, and af ter  two 
rather tempestuous years, in which he found himself denounced 
as a "Southern Yankee," he had to confess failure, dispose of his 
paper and resume his life in N~~ york,  

His L i t e r a r y  Career.-pagejs opportunity came in 1887, 
when he joined the staff of the Forum In four years he trans- 
formed a bankrupt property into a profitable one and made it  
an influential organ of public discussion. He resigned his editor- 
ship in s entered the ~~~t~~ publishing house of ~ ~ ~ ~ h -  
ton, ~ i f f l i ~  & co, F~~ two years he was literary adviser and 
associate editor of the Atlantic Monthly, and in 1898 became 
editor-in-chief. I n  1899 he joined Frank N. Doubleday in estab- 
lishing the publishing house of Doubleday, Page & Co. and found- 
ing the World's Work magazine, on which he served as editor from 
1900 to 1913 ~ ~ t h  in his writing and in his lectures, he con- 
tinued to advocate his favourite causes. Of these the leading 
one was popular education, especially in the backward South. As 
a member, first of the Southern Education Board and afterwards 
of the ~~~~~~l ~ d ~ ~ ~ t i ~ ~  ~ ~ ~ ~ d ,  he aided in distributing the 
Rockefeller millions for this purpose. By initiating the movement 
for the eradication of the hookworm, he started the work that 
has since taken shape in the ~ ~ t ~ ~ ~ ~ t i ~ ~ ~ l  ~ ~ ~ l t h  ~ ~ ~ ~ d ,  H~ 
served on President Roosevelt's Country Life Commission, and 
was a leader in introducing Dr.  Seaman A. Knapp's demonstra- 
tion work in agricultural areas. All these he closely followed 
political affairs, and in 1911 he was one of the first to  ~ r o c l a i m  
the presidential qualifications of Woodrow Wilson. One of 
Wilson's first acts, after his inauguration, was to appoint Page 
ambassador to  Great Britain. 

A~~~~~~~~~ in London.-For his five years in London Page,s 
life had been a preparation. His passion for democracy, his belief 
that British institutions and literature formed the most solid 
basis of civilization, his long advocacy of British-American co- 
operation as the most satisfactory method of solving world prob- 
kms-all were put to  the severest test in the arduous years of 
his ambassadorship. H e  had established familiar and congenial 
relations with the British public and British officialdom when the 
World War began. Up to that time Page had also worked in 
complete harmony with President Wilson. I t  was owing mainly 
to Page's prompting that President Wilson persuaded Congress t o  
repeal the discriminating Panama tolls. 

I n  the war Page, unlike Wilson at  first, saw above all an at- 
tempt of Germany to grasp the hegemony of Europe and to 
substitute the Prussian conception of autocracy for the democratic 
ideal which he regarded as the true path of human progress. It 
was mainly this difference that caused the historic divergence 
between Page and Wilson. T o  the outside world Page maintained 
an attitude of strict neutrality; in his private communications to  
the President, however, he made no secret of his complete sym- 
pathy with the cause of the Allies and his general disagreement 
with the policy of the Administration. When the "Lusitania" was 
sunk, Page in his letters and cablegrams to Wilson strongly ad- 
vocated an American declaration of war against Germany. H e  
insisted then, as he did afterwards, that American intervention a t  
that time would have brought the war to a c  early end with an 
Allied triumph. Page's great moment came on April 2 ,  1917, when 
President Wilson asked Congress to  declare the existence of a 
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state of war with Germany, and used arguments that Page had 
been forcing on his attention for two and a half years. 

Page had never been in robust health; and the anxieties and 
labours of a terrible period gradually exhausted him. H e  had 
meditated resignation many times, and consented to remain only 
a t  the earnest request of President Wilson. I n  Aug. 1918, how- 
ever, he became so ill that the President acquiesced in his retire- 
ment. I n  early October he sailed on the "Olympic" and reached 
New York so weak that it  was necessary to carry him from the 
ship. His one wish was t o  return to  "the sand hills" of his early 
home in North Carolina. There he died on Dec. 21, 1918. 

BIBLIOGRAPHY.-The chief authority on Page's career is B. J 
Hendrick, The Life and Letters of Walter H .  Page (2 vol., 1922; 3rd 
vol., 1925). The intimate papers of Colonel House (2 vol., 1926) and 
The Training of an American: The Earlier L i fe  and Letters o f  Walter 
H .  Page, 1855-1913 (1928) ; Viscount Grey, of Fallodon, Twenty-Five 
Years (2 vol., 1925) are also valuable. The  Rebuilding of Old 
Commonwealths (1902) gives in eloquent language Page's aspirations 
for the revitalization of the southern states. A Publisher's Confession 
(1905) gives his creed for his trade. In 1909 Page also published 
under the name of "Nicholas Worth" The  Southerner, a semi-auto- 
biographical novel interpreting his ideas on the South. Page's literary 
fame will rest on his letters. (B. J. H.) 

PAGE, WILLIAM (1811-188 j), American artist, was born 
a t  Albany (N.Y.), on Jan. 3, 1811. H e  studied for the ministry 
a t  the Andover Theological Seminary in 1828-30, and in later life 
became a Swedenborgian. H e  received his training in a r t  from 
S. F.  B. Morse and in the schools of the National Academy of De- 
sign, and in 1836 became a National Academician. From 1849 to 
1860 he lived in Rome, where he painted portraits of his friends 
Robert and Elizabeth Browning. He died at  Tottenville, Staten 
Island (N.Y.), on Oct. I, 1885. 

PAGE, a term used of a boy or young male person in various 
capacities, positions or offices. The etymology is doubtful. (See 
KNIGHTHOOD AND CHIVALRY.) 

PAGEANT, a show or spectacle. I n  the mediaeval drama the 
word was used in the sense of a scene, a division or part of a 
play. Thus we read of Queen Margaret in  I457 that a t  Coventry 
she saw "alle the pagentes pleyde save domesday which myght 
not be pleyde for lak of day," and in the accounts of the Smiths' 
gild at  Coventry for 1450, five pence is paid "to bring the pagent 
into gosford-stret." A clear idea of what these stages were like 
when the mystery plays became processional (processus) that is, 
were acted on separate platforms moving along a street is seen 
in Archdeacon Roger's contemporary account of the Chester plays 
about the end of the 16th century. "The mane of these playes 
weare, every company had his pagiant, or parte which pageants 
weare a high scafolde with 2 rowmes, a higher and a lower, upon 
4 wheeles" T .  Sharp, Dissertation on the Pageants or Mysteries 
a t  Coventry, 182 j, which contains most of the early references. 

Production.-Pageant production'as differentiated from play 
production offers the problem of outdoor distances, sunlight and 
shadow on colour, and the timing and marshalling of large num- 
bers of people. Such problems should be given usually into the 
hands of an experienced director. Often, however, they are turned 
over to a committee of capable townsfolk. 

The site should preferably be a natural amphitheatre, bordering 
if possible, on a lake or river. The ground should be gone over 
for its acoustics, a forest background being an asset. Other con- 
siderations are accessibility by train, tram and motor, room for 
parking space, a relative area of open space for stage and audi- 
ence, practical entrances and exits, beauty of landscape, and 
room behind the outdoor stage for dressing tents and gathering 
places for players. An ideal site has the sun in back of the 
audience and a prevailing wind t o  blow from players to  spectators, 
thus carrying words toward the hearers. 

Administrative details are usually in the hands of a group of 
representative citizens. The actual labour, making of costumes 
and properties, gathering of antiques, is all done by the towns- 
folk. An even distribution of work and a competent executive 
are necessary. Often a historic pageant is accompanied by a loan 
exhibition of old costumes, relics, historic furniture, books, maps, 
household possessions and everything pertaining to the past and 
present of the community. 

The singing should be done by citizens, though band or or- 
chestra may be imported. The latter, for outdoor acoustics, should 
be sizable. The former needs the addition of stringed instruments 
for softer effects. All possible effects of light, colour, movement 
and sound should be synchronized and used to their utmost. A 
liberal time for writing and planning, an abundance of group 
rehearsals and three complete rehearsals should make an artistic 
and successful pageant. 

THE PAGEANT IN ENGLAND 

The 20th century has seen in England what may in some re- 
spects be looked on as a revival but in general as a new departure 
in the shape of semi-dramatic spectacles illustrative of the history 
of a town or locality; to such spectacles the name of "Pageant" 
has been appropriately given. Coventry in its procession in com- 
memoration of Lady Godiva's traditional exploit, has since 1678 
illustrated an incident in the history of the town. A pageant 
consists of a series of scenes, representing historical events directly 
connected with the town or locality in which the pageant takes 
place. These are accompanied by appropriate dialogue, speeches, 
songs, etc., and with music and dances. The effect is naturally 
much heightened by the place of the performance, more par- 
ticularly if this is the actual site of some of the scenes depicted, 
as at the Winchester pageant (1908) where the background was 
formed by the ruins of Wolvesey castle. The Sherborne pageant 
of 1905 was the first of the series of pageants. In  1907 and 1908 
they became very numerous; of these the principal may be men- 
tioned, those a t  Oxford, Bury St. Edmunds in 1907; a t  Win- 
chester, Chelsea, Dover and Pevensey in 1908; and that of the 
English Church a t  Fulham palace 1909. 

The artistic success of a pageant depends on the beauty or 
historic interest of its site, the skilful choice of episodes and 
dramatic incidents, the grouping and massing of colour, and the 
appropriateness of the dialogue, speeches and incidental music. 
I t  is here that the skill and talent of the writer, designer or 
director of the pageant find scope. The name of Louis N. Parker 
(b. 1852), the author of the Sherborne pageant, the earliest and 
one of the most successful, must always be associated with the 
movement, of which he was the originator. (x.1 

BIBLIOGRAPHY.-M. L. Spencer, Corpus Christi Pageants i n  England: 
A Study of Medieval Cycle Plays (New York, 1911) ; C. M. Spender, 
The Educational Aspects o f  Pageants and Pageantry (in Journal of 
Education, London, Feb. 1911). 

THE PAGEANT IN AMERICA 

History.-Pageantry in America began in 1905 with Percy 
MacKaye's pageant in honour of Augustus Saint-Gaudens, a t  
Cornish, New Hampshire. Within three years the Educational 
pageant a t  the Boston Normal school, the Philadelphia pageant in 
honour of the 250th anniversary of the founding of the city, and 
the superb Quebec pageant followed. 

Five well-known and typical pageants may be mentioned. The 
Hudson-Fulton celebration in New York was a processional 
pageant of vast dimensions. For imaginative quality Percy Mac- 
Kaye's "Caliban," produced in New York, and later in Boston, to  
honour the Shakespeare tercentenary, should be cited (though 
the author wishes this example of his work to be termed a 
"community masque") and for even greater poetic beauty the 
same writer's St. Louis masque. This last preluded the his- 
torical scenes of the St. Louis pageant, written by Thomas Wood 
Stevens. 

"The Pilgrim Spirit" written and produced a t  Plymouth, Mass., 
by George ~ i e r c e ~ a k e r  for the Pilgrim tercentenary, was marked 
by historic accuracy and fine dramatic quality. The Yale pageant, 
written by a large group of Yale graduates, has naturally a 
diversity of treatment in its various episodes, but also poetic 
prologues of high order. The  ~ e x i n ~ i o n  pageant, by  Sidney 
Howard, is distinguished by its somewhat expressionistic ending, 
which endeavours to state the significance of democracy. 

Forms.-Pageantry has taken two forms. One is the strictly 
historic as given in the frontier States. These productions deal 
with pioneering, Indian fights, the gold rush, the cattle industry 
and agricultural developments. The other is the processional 
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type, usually a flower festival. The more famous of these are 
given annually in California and Oregon. Throughout the South- 
ern States, also, are flower and fruit festivals and the justly cele- 
brated Mardi Gras celebration in New Orleans. 

The States along the Atlantic seaboard, especially as one moves 
northward to Pennsylvania, New York and the New England 
group, use the historical type freely. 

Religious pageantry has kept step with civic. The three salient 
examples are "The Pageant of Darkness and Light," by John 
Oxenham; "The Wayfarer," by J. E. Crowther, and "Faith of Our 
Fathers," by Anita Ferris. 

BIBLIOGRAPHY.-F. W. Fairholt, Catatogue of a Collection of Works 
on Pageantry (1869)  ; M .  L. Spencer, Corpus Christi Pageants in 
England: A Study o f  Mediaeval Cycle Plays (1911) ; F. H. Hayward, 
A NPW Book of  Celebratiow (1927). (E. W. Bs.) 

PAGET, SIR JAMES, BART. (1814-18gg), British surgeon, 
was born a t  Yarmouth on Jan. 11, 1814, the son of a brewer and 
shipowner. His brother, Sir George, became regius professor of 
physic a t  Cambridge and also had a distinguished medical career. 
After attending school a t  Yarmouth, James was apprenticed to 
a general practitioner until 1834 when he entered St. Bartholo- 
mew's Hospital, London. I t  was during his first winter session that 
he detected Trichina spiralis, a minute parasite infecting the 
human muscles. R.  Owen (q.v.), who gave these parasites their 
scientific name, is usually credited with the discovery, but he 
merely confirmed what Paget had detected. From May 1836, 
Paget experienced a period of severe poverty, being too poor to  
secure a house-surgeoncy or even a dressership. However, in 
1841 he was made surgeon to the Finsbury Dispensary, and in 1843 
lecturer on general anatomy and physiology a t  St. Bartholomew's. 
Four years later, he was appointed assistant surgeon, and also 
Arris and Gale professor a t  the College of Surgeons. The lectures 
given under this pr essorship were published in 1853 as Lec- 
tures on Surgical Pat 9' zology. By 1851 when he was elected F.R.S. 
Paget had become known as a great physiologist and pathologist. 
His lectures on physiology were a turning point in the fortunes of 
St. Bartholomew's school. In  pathology, he was Hunter's real 
successor, and together with his friend, Virchow (q.v.), may truly 
be called the founder of the modern science. 

In  18j1 Paget began practice near Cavendish square, London. 
Seven years later he was appointed Surgeon extraordinary to  
Queen Victoria, and in 1863 surgeon in ordinary to the prince of 
Wales. H e  specialized on the pathology of tumours and dis- 
eases of the bones and joints, and was the first to urge enucleation 
of the tumour, instead of amputation, in diseases of myeloid 
sarcoma. H e  gave original accounts of eczema of the nipple, 
mammary cancer, and osteitis deformans. In  1871 he resigned 
his surgeoncy to the hospital and received a baronetcy. In 1875 
he was president of the Royal College of Surgeons, in 1877 Hun- 
terian orator and in 1881 president of the International Medical 
Congress, and in 1883 became vice-chancellor of the University 
of London. H e  died in London on Dec. 30, 1899. 

See Selected Essays and Addresses b y  Sir James Paget, ed. b y  his 
son, S. Paget (London, ~ g o z ) ,  who has also written Memoirs and 
Letters of  Sir James Paget (3rd ed. London, 1903). 

PAGET, VIOLET: see LEE, VERNON. 
PAGET OF BEAUDESERT, WILLIAM PAGET, IST 

BARON ( I  506-1 j63), English statesman, was born in London in 
I 506, and was educated a t  St. Paul's School, a t  Trinity Hall, Cam- 
bridge, and a t  the university of Paris. H e  was enlployed by Henry 
VIII .  in several important diplomatic missions; in I 532 he was 
appointed clerk of the privy council. He became secretary to  
Queen Anne of Cleves in  I 539, and in 1543 he was sworn of the 
privy council and appointed secretary of state. Paget supported 
Somerset during the mifiority of Edward VI. I n  I 547 he was made 
comptroller of the king's household, chancellor of the duchy of 
Lancaster, and a knight of the Garter; and in 1549 he was made 
Baron Paget de  Beaudesert. About the same time he obtained 
grants of lands, including Cannock Chase and Burton Abbey in 
Staffordshire, and the residence of the bishops of Exeter in Lon- 
don. H e  also obtained Bedudesert in Staffordshire. Paget shared 
Somerset's disgrace, being committed to the Tower in I 551 and 
degraded from the Order of the Garter in I j j 2 .  He was, however, 

restored to the king's favour in I 553, and was one of the twenty- 
six peers who signed Edward's settlement of the crown on Lady 
Jane Grey in June. H e  made his peace with Queen Mary, who 
reinstated him as a knight of the Garter and in the privy council 
in 15 53, and appointed him lord privy seal in I j 56. On the acces- 
sion of Elizabeth in  I j 58 Paget retired from public life, and died 
on June 9. 1563. 

PAGODA, a term loosely used for any eastern temple; but 
more commonly restricted to the pyramidal, conical or turret- 
shaped buildings of India, Java and the Malay peninsula, which 
are more accurately known as stuwas. and reserved in China and * ,  

Japan for square, polygonal or circular towers of many storeys. 
The word was first used in the 16th century by the Portuguese in 
India, and is a corruption of a native word, either Pers. but.  Kadalt, 
a house for an idol, or Sansk. bhagavat, divine. Chinese and 
Japanese pagodas usually possess a projecting roof a t  each floor 
level and each storey is sometimes slightly smaller than the one 
below, so that the outline appears to  taper. 

Pagoda, or pagod, is also the name given to a gold coin current 
in southern India; Plz~nzeria acz~tifolia, a tree indigenous t o  India 
and bearidg yeliow and white flowers, is known as the pagoda tree. 

PAGSANJAN, a municipality in the eastern part of the 
province of Laguna, Luzon, Philippine Islands. a t  the junction of 
the Pagsanjan and Botocan rivers and quite near the Laguna de  
Bay. Pop. (1939) 8 4 6  5; and j were whites. The Pagsanjan (or 
Botocan) cataract, one of the highest if not the highest in the 
archipelago (its waters fall some 2 0 0  ft.) is near the town and is 
frequented by tourists. The surrounding region produces coco- 
nuts in abundance, and the town is a rnarket place. Tagalog is the 
vernacular. Of the inhabitants aged 6 to 19 inclusive, 52.5% were 
reported in 1939 as attending school, and 80% of the population 
10 years old and over was reported as literate. 

PAHARI LANGUAGE (properly PahHyi, the language 
of the mountains), a general name applied to the Indo-Aryan 
languages or dialects spoken in the lower ranges of the Himalayas 
from Nepal in the east, to Chamba of the Punjab in the west. 
These forms of speech fall into three groups-an eastern, consist- 
ing of the various dialects of Khas-kuyH, the language of Nepal; 
a central, spoken in the north of the United Provinces, in 
Kumaon and Garhwal; and a western, spoken in the country 
round Simla and in Chamba. I n  Nepal, Khas-kuyI is the lan- 
guage only of the Aryan population, the mother tongue of most 
of the inhabitants being some form or other of Tibeto-Bur- 
man speech. Khas-kuyH is mainly differentiated from Central Pa- 
hari through its being affected by Tibeto-Burman idioms. Central 
and Western Pahari have not been brought into close association 
with Tibeto-Burmans; their language is therefore purely Aryan. 

Khas-kuyL, as its speakers themselves call i t ,  passes under 
various names. The English term Nepali or Naiplli (i .e. ,  the lan- 
guage of Nepal) is a misnomer, for it  is not the principal form 
of speech used in that country, viz., the Tibeto-Burman NEwlri. 
Khas-kuyH is also called GGrkhHli, or the language of the Gurk- 
has, and PahHri or ParbatiyH, the language of the mountains. 

Central Pahari includes two dialects:-Garhwlli, spoken 
mainly in  Garhwal and the country round the hill station of 
Mussoorie, and Kumauni, spoken in Kumaun, including the coun- 
try round the hill station of Naini Tal. 

Western Pahari includes a great number of dialects. I n  the 
Simla Hill States alone no less than twenty-two, of which the most 
important are Sirmauri and Keonthali (the dialect of Simla it- 
self), were recorded. T o  these may be added Jaunslri, spoken in 
the Jaunsar tract of Dehra Dun;  ChambiHli and ChurHhi, of the 
state of Chamba; MandeHli of the state of Mandi; GLdi of 
Chamba and Kangra; Kuluhi of Kulu, and others. 

But the Aryan language of the whole Pahari area is now a 
form of Rajasthani, exhibiting a t  the same time traces of the old 
KhaSa language which it superseded, and also in Nepal of the 
Tibeto-Burman forms of speech by which it is surrounded. 

Khas-kura shows most traces of Tibeto-Burman influence. The 
gender of nouns is purely sexual, and, although there is an oblique 
case derived from Rajasthani, i t  is so often confounded with the 
nominative, that in the singular number either can be employed 



for the other. Both these are due to Tibeto-Burman influence, but 
the non-Aryan idiom is most prominent in the use of the verb. 
There is an indefinite tense referring to present, past or future 
time according to the context, formed by suffixing the verb sub- 
stantive to the root of the main verb, exactly as in some of the 
neighbouring Tibeto-Burman languages. 

I n  Eastern and Central Pahari the verb substantive is formed 
from the root ach, as in both Rajasthani and Kashmiri. I n  Raja- 
sthani its present tense, being derived from the Sanskrit present 
ycchLinzi, I go, does not change for gender. But in Pahari and 
Kashmiri i t  is a participial tense and does change according to the 
gender of the subject. 

Here we have a relic of the old Khaia language, which seems 
to have been related to  Kashmiri. Other relics of Kha4a are the 
tendency to shorten long vowels, the practice of epenthesis, or the 
modification of a vowel by the one which follows in the next 
syllable, and the frequent occurrence of disaspiration. (See INW- 
ARYAN LANGUAGES.) 

BIBLIOGRAPHY.-S. H. Kellog's Hindi Grammar (2nd ed., London, 
1893) includes both Eastern and Central Pahari in its survey. For 
Khas see also A. Turnbull, Nepali i.e. Gorkhali or Parbate Grammar 
(Darjeeling, 1904) and G. A. Grierson, "A Specimen of the Khas 
or Naipsli Language," in the Zeitschrift der deutschen morgenland- 
ischen Gesellschaft (1907)~ lxi. 659 seq. There is no authority dealing 
with Western Pahari as a whole. A. H. Diack's work, The Kulu 
Dialect o f  Hindi (Lahore, 1896), may be consulted for Kuluhi. See 
also T. Grahame Bailey's Languages of the Northern Himalayas 
(Royal Asiatic Society, London, 1908). Vol. ix. pt. iv., of the Linguis- 
tic Survey of India contains full particulars of all the Pahari dialects 
in great detail. 

PAHLAVI (formerly Enzeli), the principal port of Persia 
on the Caspian Sea, 14 m. N. of Resht, in 37" 29' N., and 49" 
28' E. I t  has a mixed population of about 20,000, including many 
Armenians, Turkmans and Caucasians. The port lies in the 
channel between two sandpits forming the entrance from the 
Caspian Sea to a great murdab or lagoon (20 m. by 7 m.). The 
entrance, about 800 yd. wide, is protected by two breakwaters 
500 yd. long. The harbour is entered by vessels up  to 15 ft. 
draught except in bad weather. On both sides of the channel are 
wharves, piers, tanks for oil steamers and storehouses. There is 
a weekly passenger steamer service for Baku (20 hours), besides 
other irregular services. 

The tonnage of the trade of Pahlavi was 133,585 in 1925-26, 
or almost twice as much as all the other Caspian ports put to- 
gether, carried by 319 steam vessels, of which 305 were Russian. 
The value of the total trade in the same year was 188,223,000 
krans ( f  St.=45 krans), of which 68,283,000 krans were exports, 
the chief items being rice (21.499,ooo krans), hides and skins 
(12,310,ooo krans), raisins (11,678,000 krans), raw cotton (8,649,- 
ooo krans), fresh and dried fruit, gums, textiles and raw silk. 
Pahlavi is the principal centre of the rice trade of Gilan. The 
port is connected with Tehran (247 m.) via Resht and Kazvin by 
a road suitable for heavy motor traffic. In  1926 the Junkers 
Company was granted a concession for the transport by air of 
mails, passengers and merchandise between Pahlavi and Tehran, 
connecting with Europe via Baku. During the World War Pahlavi, 
then known as Enzeli, was held by the Russians. (See RESHT.) 

PAHLAV~ or PEHLEVI, the name given by the followers 
of Zoroaster to  the character in which are written the ancient 
translations of their sacred books and some other works which 
they preserve. (See PERSIA: Language.) The name, which means 
Parthian, can be traced back for many centuries; the poet Firdausi 
(10th century) repeatedly speaks of Pahlavi books as the sources 
of his narratives and tells us that in the time of the first Khos- 
rau (Chosroes I., A.D. 531-579) the Pahlavi character alone 
was used in Persia. The learned Ibn Mokaffa' (8th century) calls 
Pahlavi one of the languages of Persia, and seems to imply that 
it  was an official language. The passage, in which useful facts 
are mixed up with strange notions, is given abridged in Fihrist, 
p. 14, more fully by Yiikiit, iii. 925, but most fully and accurately 
in the MafLitih al-'olzim (ed. Vloten, 116). The term is now applied 
to Middle Persian (from the 3rd to the 7th century A.D.), whether 
written in the older characters of the inscriptions, which begin 
with the Arsacid (Parthian) kings, or the cursive writing of the 

Sassanian period. 
The great peculiarity of the language is that though it  is 

Iranian, it is full of Semitic (Aramaic) words. Not only Aramaic 
nouns and verbs, but numerals, particles and pronouns are used 
side by side with Persian words. I t  was once thought to be a 
mixed language, which like English had largely adopted a foreign 
vocabulary, but i t  is now recognized that the Aramaic words are 
ideograms, and that the corresponding Persian word was always 
used in reading. Owing to the defective alphabet the words are 
often ambiguous, and some of them cannot be recognized as 
Semitic, but we can always tell the Persian word intended. This 
view, the development of which began with Westergaard (Zend- 
avesta, p. 20, note), is in full accordance with the true and ancient 
tradition. Thus Ibn Mokaffa', who translated many Pahlavi 
books into Arabic, tells us that the Persians had about I ,000 words 
which they wrote otherwise than they were pronounced in Persian. 
For bread he says they wrote LHMA, i.e., the Aramaic lahmii, 
but they pronounced ndn, which is the common Persian word 
for bread. Similarly BSRA, the Aramaic besrci, flesh, was pro- 
nounced as the Persian g6sht. 

We still possess a glossary which actually gives the Pahlavi 
writing with its Persian pronunciation. This glossary, which be- 
sides Aramaic words contains also a variety of Persian words 
disguised in antique forms, or by errors due to the contracted 
style of writing, exists in various shapes, all of which, in spite of 
their corruptions, go back to the work which the statement of 
Ibn Mokaffa' had in view. Thus the Persians did the same thing, as 
when in English we write L (libra) and pronounce "pound" or 
write G. or & (et) and pronounce "and." No system was followed 
in the choice of Semitic forms. Sometimes a noun was written 
in its status absolutzls, sometimes the emphatic 2 was added, and 
this was sometimes written as N, sometimes as n. One verb was 
written in the perfect, another in the imIferfect. Even various 
dialects were laid under contribution. The Semitic signs by 
which Persian synonyms were distinguished are sometimes quite 
arbitrary. Thus in Persian kltwesh and khwat both mean "self"; 
the former is written N F S ~ H  (nafsh; or nafsheh), the latter 
B N F S ~ H  with the preposition be' prefixed. Personal pronouns are 
expressed in the dative (i.e., with prepositional I prefixed), thus 
LK (lakh) for tu, "thou," LNH (lanii) for amLi, "we." 

Great difficulties arise from the ambiguous nature of the 
cursive characters. Modern mss., following Arabic models, intro- 
duce diacritical points from time to time, and often incorrectly. 
But a much more important help is found in the so-called PLzand 
or transcription of Pahlavi texts, in  which the Semitic words are 
replaced by Persian as they are to  be read, and which are written 
in the quite clear Avesta character. Piizand mss. present dialectical 
variations according to the taste or intelligence of authors and 
copyists, and all have many false readings. For us, however, they 
are of the greatest use. To  get a conception of Pahlavi one 
cannot do better than read the Min6i-Khiradh in the Pahlavi with 
constant reference to the Pazand. The Book of tlze Mainyo-i- 
Khard in  the Original Pahlavi, ed. by  Fr. Ch. Andreas (Kiel, 
1882); idem, The Pizand and Sanskrit Texts, by E. W. West 
(Stuttgart and London, 1871). Critical labour is still required 
to give an approximate reproduction of the author's own pronunci- 
ation of what he wrote. 

The coins of the later Sassanid kings, of the princes of Tabar- 
istan, and of some governors in the earlier Arab period, exhibit 
an alphabet very similar to Pahlavi mss. On the older coins 
the several letters are more clearly distinguished, and in good . 
specimens of well-struck coins of the oldest Sassanians almost 
every letter can be recognized with certainty. The same holds 
good for the inscriptions on gems and other small monuments 
of the early Sassanian period; but the clearest of all are the 
rock inscriptions of the Sassanians in the 3rd and 4th centuries, 
though in the 4th century a tendency to cursive forms begins 
to appear. Only r and v are always quite alike. In  details there 
are many differences between the Pahlavi of inscriptions and the 
books Persian endings added to words written in Semitic form 
are much less common in the former, so that the person and 
number of a verb are often not to be made out. There are also 
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orthographic variations; e.g., long a in Persian forms is always ' 
expressed in book-Pahlavi, but not always in inscriptions. The 
unfamiliar contents oi some of these inscriptions, their limited 
number, their bad preservation and the imperfect way in which 
some of the most important of them have been published leave 
many things still obscure in these monuments of Persian kings; 
but they have done much to clear up  both great and small points 
in the history of Pahlavi. I t  was D e  Sacy who began the decipher- 
ment of the inscriptions. 

Some of the oldest Sassanian inscriptions are accompanied by 
a text known as Chaldae-Pahlavi, and belonging to the same 
system of writing, but with many variations in detail, and an 
alphabet which, though derived from the same source with the 
other Pahlavi alphabets (the old Aramaic), has quite different 
forms. I t  was soon replaced entirely by Sassanian Pahlavi. 

The name Pahlavi suggests that the system of writing was 
developed in Parthian times, when the great nobles, the PahlavHns, 
ruled and Media was their main seat, "the Pahlav country." Other 
linguistic, graphical and historical indications point the same 
way; but i t  is still far from clear how the system was developed. 
We know, indeed, that even under the Achaemenids, Aramaic 
writing and speech were employed far  beyond the Aramaic lands, 
even in official documents and on coins. The Iranians had no 
convenient character, and might borrow the Aramaic letters as 
naturally as they subsequently borrowed those of the Arabs. But 
this does not explain the strange practice of writing Semitic words 
in place of so many Persian words which were to  be read as  
Persian. I t  cannot be the invention of an individual, for in that 
case the system would have been more consistently worked out, 
and the appearance of two or more kinds of Pahlavi side by side 
a t  the beginning of the Sassanian period would be inexplicable. 

The Pahlavi literature embraces the translations of the holy 
books of the Zoroastrians, dating probably from the 6th century, 
and certain other religious books, especially the Minoi-Khiradh 
and the Bundahislz. The Bundahislz dates from the Arab period. 
Zoroastrian priests continued to write the old language as a dead 
tongue and to use the old character long after the victory of a 
new empire, a new religion, a new form of the language (New 
Persian) and a new character. There was once a not quite incon- 
siderable profane literature, of which a good deal is preserved in 
Arabic or New Persian versions or reproductions, particularly in 
historical books about the time before Islam. Very little profane 
literature still exists in Pahlavi. 

See E. W. West, "Pahlavi Literature," in Geiger and K ~ h n ' ~  
Grundriss der iranischen Philologie (1896), vol. ii.; "The Extent, 
Language and Age of Pahlavi Literature," in Sitzungsber. der k .  b. 
Akad. der wiss., Phil. u. hist. Klmse, pp. 399-443 (Munich, 1888), and 
his pahhvi Texts  in Sacred Books of the East (188w7) .  fullest 
grammar is Mittelpersisch by C. Salemann in vol, i. of the Gyundrjss. 

Of glossaries, that of West (Bombay and London, 1874) is to be 
recommended; the large Pahlavi, Gujarati, and English lexicon of 
Jamasp5 llastur Minocherji (Bombay and London, 1877-82) is very 
full, but must be used with much caution. (TH' N.; E. J' T') 

PAIGNTON, a seaside resort of Devonshire, England, on 
Tor bay, 2 9  mi. S.W. of Torquay, on the S.W. railway. Pop. of 
urban district (1938) 21,910. Area 8 sq.mi. The church of St. John 
is mainly Perpendicular, but has a late Norman doorway, and con- 
tains a carved and painted pulpit, and in the Kirkham chapel a 
stone screen. Among other buildings and institutions is a novitiate 
of Marist Fathers. Little remains of an old palace of the bishops of 
Exeter apart from the 14th century Bible Tower. I ts  last tenant 
was Bishop Miles Coverdale, who in 1535 published the first 
English translation of the whole Bible. The district is celebrated 
for its cider. 

PAIN, BARRY ERIC ()DELL (1865-1~28), English 
humorous writer, was educated at  Sedbergh and at  Corpus Christi, 
Cambridge, where he was a prominent contributor to The Grants. 
James Payn inserted his story, "The Hundred Gates," in the 
Cornhill Magazine in 1889, and he became a contributor to Punch 
snd the Speaker, and other papers. Discerning critics had already 
seen the authentic touch of comedy in his earlier work when Pain 
suddenly achieved fame with Eliza (1900). In  Eliza's fussy, 
pompous husband he had found the matter for more than local 

comedy. Eliza had sequels, d r ry ing  on the tale of the family, and 
other excellent studies of London life followed, and some ghost- 
stories. Pain possessed a rare gift of parody, and found subjects 
for his skits in  many best sellers. One of the first of his essays 
in this kind was Another Englishwoman's Loue Letters, and one of 
the last Madge Askinforit. H e  died a t  Watford on May 4, 1928. 

PAIN, SIGNIFICANCE OF. I n  health we are conscious 
of few bodily sensations other than a sense of well-being, of 
physical and mental comfort and accord with our surroundings, 
with the addition, a t  certain times, of such pleasant attributes as 
a glowing skin or a ready appetite. The normal interruptions to  
this state of physiological balance are the transitory discomforts 
of a too-insistent hunger or a full bowel or bladder, or due to  
fatigue and such external agencies as heat and cold. We are made 
aware of ill-health either by  an indefinable malaise or by  more 
localized and disagreeable sensations; of such are nausea, itching, 
dizziness and shortness of breath, each of which proclaims a de- 
rangement of function in certain organs or tissues. The purpose of 
these symptoms is regarded as protective, just as a flow of tears 
or a winking eye-lid in response to  a speck of dust in  the eye is 
protective. The pain which accompanies and would, indeed, seem 
to induce the weeping and spasmodic movements of the lid is, in  
the conscious state, an accompaniment of the protective reflex. 

Biological Purpose.--Of a11 the sensory phenomena of dis- 
ease pain in one form or another is the most frequent and fre- 
quently the most urgent. I t  differs in  kind from the types of 
discomfort already cited and is due to distinct causes, but the 
difference between many other discomforts and pain is merely a 
matter of degree. Thus the ache of a muscle employed in some 
unwonted effort is probably due to the same factors as those 
which induce an agonising cramp; it  only differs from cramp 
subjectively in  being much more bearable. I n  both states the 
muscle-fibres are much tautened, more than is usual a t  rest or 
after mild activity; but in cramp the tautening increases until 
painful spasm occurs. Similarly the physiological discomfort of 
hunger, which depends upon an exaggerated tonic and contractile 
activity of the muscular coat of the stomach, is only a little re- 
moved from the hunger-pain accompanying duodenal ulcer, in 
which tonic and contractile activity are reflexly exaggerated in 
moments of approaching emptiness by impulses originating in the 
nerves exposed by the ulcer. 

The biological purpose of pain, wherever i t  occurs, and even 
although this purpose may sometimes seem difficult of acceptance, 
is undoubtedly protective. When the hand is pricked by the 
hidden pin it  is spontaneously withdrawn t o  prevent a deeper 
injury. We are careful not to  bite upon the sensitive tooth. The 
pain of a broken limb or of an inflamed joint compels disuse and 
an attitude of rest most favourable to healing. The  ~ a i n  of 
pleurisy compels restricted and shallow breathing t o  lessen the 
friction of the delicate lining membranes of the lung and chest- 
wall have been invaded by infective agents and roughened 
by inflammation. The pain of angina pectoris compels instant 
and complete physical immobility to give the heart the best 
possible chance of rest and recovery in a moment of circulatory 
stress dangerous alike t o  itself and life. 

Thus, patently in some instances, obscurely in others, pain 
serves to  inhibit actions which would otherwise add further injury 
to tissues already damaged by disease. The victim of tooth-ache 
or some more serious agony can scarcely be expected to  appreciate 
the methods of nature or to  accept suffering as beneficial; religious 
devotees of varying cults may persist in claiming pain as a punish- 
ment or an expiation for sin; but the medical sciences continue 
to accumulate evidence which establishes pain and the other 
symptoms of disease as the necessary sensory element of mechan- 
isms physiologically valuable because they prepare the way for 
nature's healing endeavour by the process of rest. 

Phys io log ica l  Interpretation.- The foregoing statement 
seeks to  explain the biological significance of pain, but i t  is neces- 
sary also to consider the physiological significance of special 
pains and of pains felt in various organs and tissues of the body. 
From an appreciation of the physiological significance of pain is 
derived information of the greatest value in medical diagnosis 
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and treatment. In  the skin special nerve-endings, with appropriate 
paths in the spinal cord have been demonstrated whose service is 
to transmit painful sensations, which are referred to and ap- 
preciated in consciousness at  the site of the actual injury. The 
skin is also endowed with nerve-fibres for touch, heat and cold. 
If we except the delicate mucous-membranes of the bodily orifices 
with their special sensibilities, i t  is doubtful whether any other 
tissues possess such specialized powers of appreciation and dis- 
crimination. Indeed it is clear that they have small need of them. 

I t  is not for instance a function of muscles to appreciate touch, 
heat or cold, and they are never required to do so; it has also 
been shown in the living human being that the hollow internal 
organs such as the intestines, are not sensitive to  inappropriate 
stimuli and that they can be cut, pricked or burned in the con- 
scious subject without any sensation being registered. But tissues 
other than the skin have their appropriate functions and must, 
for  their own welfare, be appreciative of excessive or inadequate 
activity or stimulation. Thus the muscles must be able to gauge 
the strength of opposing forces and must have a limit to the 
strength with which they can contract and to the number of times 
they can contract within a certain period. Extreme stretching or 
extreme contraction of a muscle, as in cramp, causes pain. 

The pain in hollow muscular organs, like the stomach, the 
bowel, the bladder, the bile-ducts and the arteries, also depends 
upon excessive tonic or contractile action. Thus when a gall- 
stone is impacted in the bile duct-a very narrow tube-a great 
increase in tension in the wall of the duct necessarily follows and 
severe pain results until the stone is passed or relief brought by 
other means. The mucous membrane (or inner coat) and the 
serous (or outer) coat of all the hollow organs is, as has been 
indicated, insensitive to  the ordinary stimuli which the skin ap- 
preciates, but a bubble of wind and still more some pathological 
stricture by evoking muscular contraction and increased tension 
of the muscle-fibres in an attempt to  dislodge the bubble or to 
overcome the obstruction, may cause pain which is referred to 
the deep situation of the part affected. Solid organs like the brain 
and liver are apparently insensitive to  ordinary stimuli painful 
in the case of the skin. A bullet, a blade or a needle may traverse 
them and no hurt be felt in their substance. The delicate covering 
membranes of these organs, however, are responsive to  inflamma- 
tion or stretching, and still more to a combination of these, giving 
the intense headache of meningitis and the pain and tenderness 
of an engorged or inflamed liver. 

The lung is not sensitive but its delicate pleural investment cer- 
tainly is, as sufferers from a pleurisy know only too well. Arteries 
are sensitive but-as with other hollow organs-stretching or 
spasm are the effective causes of pain. Bone is not sensitive but 
its transparent covering, the periosteum, is certainly so, especially 
when its tension is increased by the swelling attendant upon 
bruising or inflammation. Direct stimulation of a sensory nerve 
causes pain and other unpleasant sensations along the course of 
the nerve. The rolled or injured ulnar nerve (or "funny bone") 
experiences pain a t  the point of stimulation and simultaneously 
an electric twitch of pain radiates down the inner side of the arm 
to the little finger. I n  sciatica, an inflammatory nerve-pain, the 
unpleasant sensations are often felt throughout the course of the 
nerve to  its ultimate distribution. 

In all these types of pain the sensation is located in conscious- 
ness a t  the part affected, but there are other types of pain which 
are spoken of as "referred" or "sympathetic." These depend upon 
the fact that the nerve-supplies to certain deep-seated structures 
or organs and certain superficial structures have a common origin. 
I n  some cases of tooth-ache pain is experienced in the ear or 
some area of the scalp which may even become tender to touch 
as though the skin were inflamed, and yet it shows no signs of 
local disease. This pain and hypersensitiveness is explained by 
the circumstance that the nerves to the diseased tooth and the 
sympathetically affected skin have a common receiving station 
in the ganglion of the fifth or trigeminal nerve. I n  angina pec- 
toris the pain is often referred down the left arm, because the 
same segment of the spinal cord supplies both this region and the 
heart with its immediate arterial offshoots. i n  gall-bladder in- 

flammation the pain is often referred to  the shoulder-blade, in 
inflammation of the diaphragm to the shoulder itself, by reason 
of a similar sharing of segmental nerve-supplies. The tenderness 
which may develop in these surface areas of sympathetic pain 
may be of very great value to the physician in  his decisions as 
to the nature and localization of deeply-seated and invisible in- 
flammations. The stimuli in the deep-seated structures potent 
for the production of referred or sympathetic pain and hyper- 
sensitiveness are either some violent mechanical insult as in the 
case of an impacted gall-stone or kidney-stone, or some more 
sustained irritation such as is caused by active inflammation in 
the wall of the organ. 

Numerous observations may be made by the physician with 
regard to a particular pain and each of these may have a special 
value in helping him to draw conclusions as to its seat of origin, 
its nature and its ultimate causes. Thus he can elicit information 
in regard to:-(I) I t s  character (whether gnawing, aching or 
burning); ( 2 )  its severity (whether easily borne or agonising); 
(3) its exact situation; (4)  its localization or extent of diffusion; 
(5) its paths of sympathetic propagation or reference; (6) its 
duration; (7) its frequency; (8) the special times a t  which i t  
is liable to occur; and, finally, (9)  and (10) its aggravating and 
relieving factors. From such an inquiry he is able to endow pain 
with a diagnostic significance which, in the civilised community, 
by providing indications for its medical or surgical relief, further 
serves to enhance its natural value as a protective agent. 

See also SKIN, SENSORY FUNCTIONS OF THE. 
BIBLIOGRAPHY,-John Hilton, Rest and Pain (5th edn., London 

1920); Sir James Mackenzie, Symptoms and their Interpretati~n 
(4th ed"., London, 1920) ; J. A. Ryle, "The Clinical Study of Pain" 
(Brit. Med. Journ. 1928, i., 537). (J. A. RY.) 

PAINE, ROBERT TREAT (1731-1814), American poli- 
tician, a signer of the Declaration of Independence, was born in 
Boston, Mass., on March 11, 1731. H e  graduated at  Harvard in 
1749, and was admitted to  the bar in  1759. I n  1768 he was a 
delegate to the provincial convention which was called to meet 
in Boston, and conducted the prosecution of Captain Thomas 
Preston and his men for their share in the famous "Boston Mas- 
sacre" of March 5, 1770. H e  served in the Massachusetts gen- 
eral court (1773-74), in the provincial congress (1774-75), and 
in the Continental Congress (1774-78), and was speaker of the 
Massachusetts house of representatives in 1777, a member of the 
executive council in 1779, a member of the committee which 
drafted the Constitution of 1780, attorney-general of the State 
from 1777 to 1790, and a judge of the state supreme court from 
I790 to 1804. H e  died in Boston on May 11, 1814. 

See John Sanderson, Biography o f  the Signers of The  Declaration o f  
Independence 1823)j vO1. ii. 

PAINE, THOMAS (1737-1809), English author, was born 
at Thetford, Norfolk, the son of a Quaker staymaker. After 
several years at  sea and after trying various occupations on land, 
Paine took up his father's trade in London, where he supplemented 
his meagre grammar school education by attending science lec- 
tures. He was given in 1.j6.2 an appointment in  the excise, was 
discharged for neglect of duty in 1765, but, on offering explana- 
tions and apologies, was restored, taking an appointment in 1768 
a t  Lewes. His married life was unhappy, his finances became 
embarrassed and in I 774 he left Lewes, losing his post, leaving his 
goods to his creditors, and separating from his wife. Encouraged 
by Benjamin Franklin, he sailed to  America, where he arrived in 
Nov. 1774, and was set to  edit the Pennsylvania Magazine. O n  
Jan. 10, 1776, he published Common Sense, a remarkable and 
powerful republican pamphlet which had an immediate success. 
Written in simple, convincing language, it was read everywhere, 
and the open movement to independence dates from its publica- 
tion. Washington said that it "worked a powerful change in the 
minds of many men." When war was declared, and fortune a t  
first went against the colonists, Paine, who was then serving with 
General Greene as volunteer aide-de-camp, wrote the first of a 
series of influential tracts called The Crisis, of which the opening 
words, "These are the times that t ry  men's souls," became a 
battle-cry. Paine's services were recognized by an appointment 
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to be secretary of the commission sent by Congress to treat with 
the Indians, and a few months later to  be secretary of the Con- 
gressional committee of foreign affairs. In  1779, however, he 
indiscreetly published information gained from his official posi- 
tion, and was compelled to  resign. H e  was afterwards clerk of 
the Pennsylvania legislature, and accompanied John Laurens dur- 
ing his mission to France. His services were eventually recognized 
by the State of New York by  a grant of an estate a t  New Rochelle, 
From Congress he received considerable gifts of money. 

I n  1787 he sailed for Europe with the model of an iron bridge 
he had designed, but his chief object was to repeat his American 
success. His first efforts, in the Prospects on the Rubicon (1787)) 
were directed against Pitt's war policy. When Burke's Reflections 
on the Revolution ilz France appeared, in I 790, Paine at  once 
wrote his answer, Tlte Rights of Man. The first part appeared on 
March 13, 1791, and had an enormous circulation before the 
Government took alarm and endeavoured to suppress it. Pitt  
"used to say," according to Lady Hester Stanhope, "that Tom 
Paine was quite in the right, but then he would add, 'What am I 
to do? As things are, if I were to encourage Tom Paine's opinions 
we shouid have a bloody revolution.' " Paine was indicted for 
treason in May I 792, but before the trial came off he was elected 
by the department of Calais to  the French Convention. William 
Blake, the poet, hustled him prudently out of England, and he 
took his seat in the French convention. Paine, who understood 
neither the French language nor the dreadful difficulties of the 
revolution, rapidly made himself unpopular with the Jacobins. 
H e  incurred the suspicion of Robespierre, was thrown into prison, 
and escaped the guillotine by an accident. Before his arrest he 
had completed the first part of the Age of Reason, the publication 
of which made an instant change in his position on both sides of 
the Atlantic, the indignation in the United States being as strong 
as in England. The Age o f  Reason was written from the point of 
view of a Quaker who did not believe in revealed religion, but 
who held that "all religions are in their nature mild and benign" 
when not associated with political systems. Mixed with the un- 
ceremonious ridicule of what he considered superstition are many 
passages of earnest and even lofty eloquence in favour of a pure 
morality founded on natural religion. The work in short-a second 
part, written during his ten months' imprisonment, was published 
after his release-represents the deism of the 18th century in the 
hands of a rough, ready, passionate controversialist. 

At the downfall of Robespierre Paine was restored to his seat 
in the convention, and served until i t  adjourned in Oct. 1795, 
his last speech being an effort to  save universal suffrage. In I 796 
he published a long letter to  Washington, attacking his military 
reputation and his presidential policy with a bitterness due to  
his belief that Washington and the Americans had deserted him 
when in danger of death in  France. In  1802 Paine sailed for 
America, but found his popularity extinguished. H e  died in New 
York on June 8, 1809, and his body was in 1819 removed to 
England by William Cobbett. 

See the biography b y  Moncure D. Conway (1892) ; Gamaliel Brad- 
ford,  ama aged ,Souls (Boston, 1923) ; David S. Muzzey, "Thomas 
Paine and American Independence," Arne?. Review, vol. iv., pp. 278- 
288 (Bl~omington, Ill., 1926) ; Don C. Seitz, 'Thomas Pame, Br~dge 
Builder, Va. Quart. Rev., vol. iii., pp. 571-584 (Charlottesville, Va., 
1927) ; and Mary Agnes Best, Thomas Paine, Prophet and Martyr of 
Democracy (1927). 

PMNESVILLE, a city of Ohio, U.S.A., the county seat of 
Lake county; on the Grand river and federal highway 2 0 ,  3 mi. S. 
of Lake Erie and 30 mi. N.E. of Cleveland. I t  is served by the 
Baltimore and Ohio, the New York Central and the Kickel Plate 
rail~vays. Pop. (1930) 10.944; (1940) 12,235. I t  is the seat of 

Normale SupCrieure and became a doctor in  mathematical 
science, soon showing himself to be a mathematician of the first 
rank. H e  became a professor at  the Sorbonne, and was elected a 
member of the French Acade'mie des Sciences. From the time of 
the Dreyfus case his interest in politics increased; in 1906 he 
was elected deputy for Paris as an independent socialist and 
took a special interest in all questions relating to  the army, navy 
and air force. I t  was not, however, until the World War that 
PainlevC occupied a political position of any great importance. 
I n  Briand's cabinet, formed on Oct. 29, 1915, PainlevC became 
minister of public instruction and of inventions; but finding him- 
self in disagreement with Briand in regard to the conduct of the 
war, he ceased to be a member of the Briand Government when 
the latter was reconstructed on Dec. 12, 1916. 

I n  March 1917 Ribot became premier and gave the portfolio 
of minister of war to PainlevC, who proceeded to appoint General 
PCtain in place of General Nivelle as commander-in-chief of the 
French Army. On the resignation of Ribot, PainlevC himself 
formed a cabinet on Sept. 12, 191 7. H e  would have included the 
socialists in his government, but owing to their exaggerated de- 
mands he was unable to come to an agreement wirh them. I n  
addition to being premier, PainlevC continued to be minister of 
war. On Oct. 19, in consequence of a vote of the Chamber, he 
felt that his majority was insufficient, and therefore resigned; but 
he at  once reconstituted his cabinet, replacing Ribot by Barthou at  
the ministry for foreign affairs. A few days later, after the Italian 
disaster a t  Caporetto, he went to Rapallo at  the same time as 
Lloyd George to  meet the Italian premier, Orlando. These dis- 
cussions resulted in the creation of the Supreme Allied Council 
a t  Versailles, General Foch being chosen by PainlevC as the chief 
representative of France. On Nov. 13, the Chamber having re- 
fused to postpone questions regarding "defeatism," PainlevC 
resigned and was succeeded by Clemenceau. 

After some years of restricted political activity, PainlevC with 
Herriot helped to form the cartel des gauches, which obtained a 
majority in the general elections of May 11, 1924. The two heads 
of this group, Herriot and PainlevC, became premier and president 
of the chamber respectively. The radicals now organised a kind 
of ministerial strike, with the result that Millerand was forced to 
resign the presidency of the Republic. The attempt to replace 
him by PainlevC failed, and Doumergue was elected president. I n  
April 1925 Herriot was forced to resign after a defeat in the 
Senate on financial questions and PainlevC succeeded him as 
premier, taking over the portfolio of war as well. Caillaux be- 
came minister of finance, a position of special importance a t  that 
time of financial crisis. 

I n  June PainlevC went by air to  Morocco, where owing to the 
offensive of Abdel Krim a difficult situation had arisen; later 
he sent out Marshal PCtain to organise resistance and direct a 
counter-offensive. I n  July he found it was impossible to  remain 
in power without the support of a sectian of the opposition, for 
the socialists refused to accept the fiscal policy of Caillaux. I n  
October, therefore, with a view to gaining the support of the 
extreme left, Painlev& himself took over the ministry of finance 
from Caillaux, But on Nov. 2 I  he found himself with a minority 
in the chamber owing to his financial ~ r o ~ o s a l s .  H e  was sue- 
ceeded as premier by Briand; and, both in that government and in 
the one formed by  Briand in March 1926, PainlevC continued to 
hold the portfolio of War. H e  was also minister for war in the 
two successive PoincarC cabinets of 1926, and in 1928; and min. 
ister for air in 193-31 and 1932-33. 

PainlevC was made a member of the academies of science of 
France, Bologna. Stockholm and Upsala as well as of the Reale 

Lake Erie college for women, founded as Willoughby seminary 
in 1847 The city has large nurseries and a variety of manu- 
facturing industries. I t  operates under a commission-manager 
form of government. Painesville was founded in 1800-02 by 
settlers from Connecticut and New York, and was named after 
General Edward Paine of Connecticut, a Revolutionary officer. I t  
was incorporated as a village in 1832 and became a city in 1902. 

PAINLEV&, PAUL (18.63-1933)~ French politician. was 
born in Paris on Dec. 5 ,  1863. H e  was educated at  the Qcole 

Accademia dei Lincei in Rome. Among his various works on 
mathematics may be mentioned: L e ~ o n s  sur le frottement ( 1 8 ~ 5 )  ; 
and L e ~ o n s  sur la the'o~ie amlytique des e'quations diffe'rentielles 
(1897). He died Oct. 29, 1933. (P. B.) 

PAINT. A paint may be defined as a fluid suspension of finely 
divided solids which, when applied to a surface, u7ill "dry" or set 
to an opaque film, either by oxidation or evaporation. 

A paint consists of a mixture of ( i )  solid pigment (or a mixture 
of pigments), and (ii) a liquid medium (known as the vehicle). 
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The vehicle may be linseed or other drying oil; a water solution 
of casein or glue; a natural or synthetic resin solution in volatile 
solvents; a cotton ester solution in volatile solvent; or a natural 
or synthetic oil varnish base reduced for application with volatile 
solvent. The oil or other film forming material is added to furnish 
a binder for the pigment, and the volatile material to give the 
paint the proper flowing consistency, and to promote ease of 
application. When an oil paint is applied, the solvent, being 
volatile, rapidly evaporates from the painted surface, leaving 

. behind the pigment and oil mixture as a wet coating; this mixture 
gradually dries into an elastic solid skin owing to the oil ab- 
sorbing oxygen from the air. 

The solidified oil acts as a binder for the pigments and holds 
them in their place; a tough paint film is thus formed which 
adheres firmly to the surface, and serves both to protect and 
decorate. 

A good quality of paint should be easily applied, cover well, 
and be opaque, or as it is generally described, possess good 
hiding power. The hiding power of a paint is dependent on the 
amount and nature of the pigments it contains in suspension; and, 
as a rule, the finer the state of subdivision of the particles of 
the pigment the greater the hiding power. The durability of a 
paint is influenced greatly by the nature of the liquid portion, 
hence only pure drying oils or compounded vehicles of known per- 
formance should be used in its preparation. I t  is sometimes 
stated that the oil is the life of the paint. If this were true, 
oil alone should be more durable than paint, which is far from 
being the case, since, in fact, oil films do not wear as well as 
paint films because the addition of pigments to the oil films 
tends to reinforce them and to make them dry harder and become 
more impervious to air and moisture. Ordinary paints should dry 
with a glossy surface, but they can be made to dry with a flat 
finish by decreasing the oil content and increasing the proportion 
of turpentine or other volatile thinner. 

The  durability of an exterior paint can only be determined by 
practical exposure tests over a period of years. While raw or 
untreated drying oil is generally recommended, there are many 
special cases where oil processing and the addition of special 
resins is advantageous. 

On the other hand, the use of mineral oils, rosin oils, rosin 
varnishes or other soft resin varnish mediums, may cause the 
rapid deterioration of paint films on exposure, resulting in the 
paint's cracking and chipping off after a comparatively short 
exposure. 

The protective and anti-corrosive properties of paint vary 
greatly with its pigment as well as its vehicle composition. For 
example, house paints are most satisfactorily formulated from 
lead, zinc, and titanium oxide.mixtures, properly balanced with 
lesser amounts of extender or suspending inerts. Where it  is de- 
sired to protect iron work, it  is advisable to take advantage of the 
rust inhibitive properties of such pigments as red lead or the lead 
and zinc chromates. 

Paints on exposure over a period of years may chalk (powder 
off), check, crack, blister or peel; the colour of the original paint 
may also change or even completely disappear. A high-class 
durable paint for outdoor use should wear well over a period of 
four or five years, retain its colour, and chalk only to a moderate 
degree. Paints which blister or crack are unsatisfactory inasmuch 
as it  is then necessary to remove completely all the loose and 
badly adhering paint before any repainting can be done. 

In  this article pigments are first described, then the mediums 
or vehicles by which these pigments are converted into paints, 
and lastly the paints themselves. 

Pigments.-These are finely divided insoluble white or 
coloured powders obtained from naturally occurring earth colours, 
or prepared by chemical manufacturing processes. I n  the manu- 
facture of paint, it is essential that the colours o r  pigments used 
should be in the form of a fine dry powder; this result is achieved 
by subjecting them before use to a grinding and sieving process, 
the final particle being generally less than two microns in size. 

The pigments which are commonly used in the manufacture of 
paints are as follows:- 

White Pigments:-Basic carbonate and basic sulphate white 
lead, leaded zinc, zinc oxide, titanium oxide, zinc sulphide, litho- 
pone, and to a lesser extent, antimony and zirconium oxides. 

Inert Pigments or Extenders:-Barytes, blanc-fixe, gypsum 
(terra alba), magnesium silicate, Paris white (whiting), China 
clay, silica. 

Yellow Pigments:-Lead chrome and zinc chrome yellow, ochre, 
sienna, ferrite, cadmium sulphide, organic lakes and toners. 

Blue Pigments:-Ultramarine, iron blue (Prussian, Chinese, 
Milori), cobalt oxide, copper phthalocyanine, organic lakes and 
toners. 

Green Pigments:-Chrome green (iron blue-chrome yellow), 
chromium oxide and hydroxide, phthalocyanine, organic lakes and 
toners, Paris green. 

Red Pigments:-Iron oxide, venetian red, tuscan red, red lead, 
organic lakes and toners (para, toluidine, lithol, alizarine), cad- 
mium selenide. 

Brown Pigments:-Umber, sienna, iron oxide, Vandyke. 
Black Pigments:-Carbon black, lamp black, bone black, iron 

oxide, organic black graphite. 
Metaliic Powders:-Aluminium, copper, zinc, lead. 
For a fuller description of pigments see PAINTS, CHEMISTRY OF. 

Media o r  Vehicles.-The liquid portions of paints which act 
as binders for pigments. 

The vehicle of ordinary ready-mixed oil paint consists of raw 
linseed oil-or a mixture of raw and processed linseed oil-with 
a small proportion of turpentine, which is added to make the 
paint more fluid and to promote ease of working. As turpentine 
is rather expensive, turpentine substitutes, made from a petro- 
leum distillate (white spirit), are often used as a thinning agent. 
A small proportion of liquid driers (terebine) is usually incor- 
porated in the medium; these driers are solutions of salts of 
lead, manganese, and cobalt, and increase the rate of drying of 
the oil by what is known as "catalytic" action. The medium used 
in the preparation of varnish paints, which dry with a high gloss 
surface, consists of an elastic natural or synthetic resin varnish. 
(See VARNISH). 

Artists' oil paints are usually made in the form of a stiff 
paste and sold in tubes; the vehicle consists of either poppy 
seed oil or sun-bleached linseed oil, which is used in order to 
retain the purity of colour of the pigment. A less satisfactory 
medium is "megilp" composed of linseed oil and mastic varnish. 
The vehicles for artists' water-colour paints are chiefly solutions 
in water of gum-arabic, albumen, isinglass, and size. Distemper 
and water paints are made with emulsified glue or casein vehicles. 
The mediums of the modem cellulose paints or enamels consist of 
a solution of cellulose esters, in acetone, amylacetate, or other 
suitable mixed solvents. 

Manufac ture  of Paint.-The process of manufacturing oil 
paint consists in mixing the dry fine pigment with sufficient medium 
to convert it  into the form of a stiff paste. This stiff paste is 
then transferred to a roller mill, or other grinding machine, 
finely ground, and finally conveyed to special paint mixing 
machines, where it is thinned to the right consistency. 

Usually a small proportion of paste driers, or liquid driers is 
added at  this stage, to accelerate the drying of the paint. 

As an immense variety of paint products are manufactured for 
industrial uses, i t  would be impossible to give more than a brief 
description of the most important varieties in common use. 

Ready-mixed Paint.-The most common and generally used 
paint is ordinary ready-mixed oil paint. This paint consists of 
pigments ground and mixed in a vehicle consisting of a mixture of 
raw and processed linseed oil, with a small proportion of turpen- 
tine. Pure pigments only are today used in the preparation of 
many of these paints, but a proportion of some inert pigment or 
extender is sometimes added to aid in suspension and improve 
durability. These paints are manufactured in a large variety of 
colours. The most commonly used white paints are white lead and 
zinc oxide and titanium oxide paints. 

For the provisions of the (British) Lead Paint Act, 1926, see 
PAINTER-WORK. 

The disadvantage of white lead paints is that they darken with 
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I T A L I A N  A N D  FRENCH PAINTINGS O F  THE E A R L Y  RENAISSANCE 

1. "Death of St. Francis" by Giotto d i  Bondone (1266-1337). Fresco in 
the Bardi Chapel, church of Santa Croce, Florence 

2. "Annunciation w i th  S.S. Ansano and Judith," triptych by Simone Mar- 
t i n i  (c .  1283-1344) and Lippo Memmi (fl. 1317-47). In  the Uffizi 
Gallery, Florence 

3. Detail of "The Triumph of Death," a fresco attributed to  Andrea Orcagna 
(c. 1308-68). On the wall of the Campo Santo, Pisa 

4. "Deposition from the Cross" by Rogier Van der Weyden (c. 1400-64), 
Flemish. In  the Escorial, Madrid 

5. "Pieth" by an unknown artist of the Avignon School, southern France, 
15 th  century. Now in the Louvre 

6. "Adam and Eve driven out of Pzradise" by Tomaso Guidi Masaccio 
(1401-28), Florentine School. I n  the Brancacci Chapel, church of 
the Carmine, Florence 

7. "The Annunciation" by Fra Angelico (Giovanni da Fiesole) (1387- 
1455).  Fresco on the wall of a dormitory cell in the Museum (form- 
erly the monastery) of San Marco, Florence 
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PAINT-BRUSH-PAINTER-WORK 
age, and become discoloured when exposed to the fumes of sul- 
phuretted hydrogen which exists to a greater or less extent in the 
atmosphere of all large towns. 

For this reason paints made on a white lead base cannot be 
used on gas-holders or in the neighbourhood of a gas-works, as 
they would rapidly turn quite black. 

On account of the many disadvantages of white lead paints a 
large demand has arisen for "leadless" or non-poisonous white 
paints. The chief pigments used in the manufacture of non- 
poisonous white paints are zinc oxide (zinc white) and titanium 
oxide. These pigments, besides being non-poisonous, are a purer 
white colour than white lead, and hence lend themselves ad- 
mirably to all interior paint-work. Other pigments used in the 
manufacture of non-poisonous white paints are lithopone and zinc 
sulphide. Titanium white was only introduced as a paint pigment 
during the second decade of this century, but is rapidly coming 
into favour on account of its remarkable permanency and stability 
under all atmospheric conditions, and also because of its obliterat- 
ing power or opacity, far greater than that of white lead. 

A white paint made with a mixture of zinc oxide and titanium 
uhiie pigrrlcr~l d5 Lhe bdar, d i d  a vehicle consisting of processed 
oil or synthetic resin varnish, gives an excellent durable paint 
suitable for exterior use. 

This paint has excellent covering and obscuring properties, 
wears well over a long period of years, and-unlike white lead- 
will not discolour or turn black even on exposure to sulphuretted 
hydrogen, acid fumes or other noxious gases. 

The large variety of light shades or tints in common use are 
obtained by the addition of a small proportion of various coloured 
pigments t o  white paint; thus for example white paint and a suit- 
able black give greys from the lightest to the darkest hue, de- 
pending on the proportion of white and black used. Buff is 
obtained by tinting white with yellow ochre, cream colour results 
from adding a touch of chrome yellow to white and so on. 

The amount of oil required to convert a pigment into paint 
form varies with the specific gravity of the pigment; a heavy pig- 
ment such as ah i te  lead (sp.gr. 6.7 j) will require considerably less 
oil than a bulky pigment, such as zinc oxide (sp.gr. 5.47) or 
vegetable black (sp.gr. 1.72). 

E n a m e l  o r  V a r n i s h  Paint.-Enamel paints dry to a brilliant 
surface of varying degrees of gloss. They are made by finely grind- 
ing the selected pigment or mixture of pigments in a varnish 
medium, and their nature and properties depend on the type of 
varnish used. A quick drying variety is made from a synthetic 
resin base varnish (phenolic or alkyd). I t  dries in two to four 
hours and, contrary to experiences of earlier days when such quick 
drying enamels were made from short oil, natural resin or rosin 
varnishes, these quick drying enamels have a high degree of tough- 
ness and abrasion resistance, retain their gloss and fullness 
against repeated cleaning, and have proven themselves highly suit- 
able for all interior work. For outside enamelling, slow drying 
processed oil base enamels are still used to some extent, but the 
synthetic base enamels of a somewhat longer oil, more elastic type 
than for interior work, have become increasingly popular and have 
practically displaced the processed oil and copal varnish enamels 
of an earlier day. 

Flat Paint.-This type of paint is really a flat drying enamel. 
I t  is made in the same way as the gloss enamels, except that the 
pigment is less finely ground, and the vehicle contains less varnish 
and more volatile solvent than ordinary enamel. Owing to their 
pleasing decorative effect, they are used for interior decorations, 
but are not suitable for outside use. 

Ant i -cor ros ion  Paints.-These paints are largely used for 
protecting iron and steel structures from rusting. A good anti-rust 
paint is red lead paint, which is made by mixing red lead with 
raw linseed oil. As red lead in linseed oil rapidly sets into a 
hard mass if kept fo r  any length of time, it is necessary to mix 
it just before use. A non-setting red lead has been introduced 
which obviates this defect and will keep. when mixed in linseed 
oil, in a liquid condition for any length of time. The use of 
inhibitive pigments, such as lead and zinc chromates, has also 
become quite general. as has the use of a preliminary phosphoric 

chromic inhibitive wash. 
Graphite paints, red oxide paints, and paints made from basic 

sulphate of lead are also used for the preservation of ironwork. 
Bituminous paints are also extensively used for painting ironwork, 
such as gas-holders, bridges, docks, etc., on account of their 
comparative cheapness and anti-corrosive properties. They are 
composed of an asphalt or bitumen base dissolved in coal tar or 
naphtha solvent. They are usually black, but other colours can 
be obtained, which are made by the addition of strong staining 
pigments to the base. 

A n t i - f o u l i n g  Paints.-These paints are used on ships' bot- 
toms in order to prevent the growth of barnacles and weeds. 

They are as a general rule quick-drying iron oxide paints, to  
which a proportion of poisonous material, such as white arsenic, 
copper suboxide, mercury oxide, etc., has been added. I n  contact 
with sea water, these poisonous materials gradually dissolve and 
thus inhibit any deposit or growth forming on the ship's bottom 

Meta l l i c  Paint.-Metallic paints, such as aluminium, copper 
bronze and gold paints are prepared by mixing the finely powdered 
metals, or alloys, with suitable varnish media. The metals must 
bc in an cxceedingly fine state of sub-division, and are manufac- 
tured from the metal leaf by special processes involving the use 
of intricate grinding machinery. The media used may be either 
thin varnishes or pyroxylin solutions. 

Fireproof  Paint.-These paints are made for use on wood- 
work, composition boards and other inflammable material. They 
are usually ordinary oil paints containing a proportion of fine as- 
bestos, borax, sodium tungstate, and other fire-retarding materials. 

A u t o m o t i v e  a n d  O t h e r  I n d u s t r i a l  Enamels.-A special 
class of exterior enamel for automotive or other vehicle finishing 
has been developed on a quick drying basis to replace the older 
multi coat slow drying systems of a few years back. 

The lacquer base (nitro cotton in suitable solvent) enamel in- 
troduced in the early '20s is applied by spraying, dries in a few 
minutes, can be polished to a high gloss and possesses exterior 
durability very much superior to the copal varnish and processed 
oil enamels formerly used. 

Synthetic resin enamels, mostly of the alkyd (glycerol phtha- 
late) type, have become increasingly popular for automotive and 
other industrial finishing, due to superior gloss retention and 
general economy of application. 

Synthetic base enamels of the phenolic, alkyd, and urea resin 
types have proven very satisfactory in the finishing of house- 
hold appliances. These are force dried a t  fairly high temperatures, 
have a beautiful lustre, and are resistant to mechanical and chemi- 
cal (washing powder, ammonia, grease, water, alcohol) abuse such 
as one might expect t o  find in the home. See also DISTEMPER; 
LUMINOUS PAINT. 

BIBLIOGRAPHY.-H. A. Gardner, Physical and Chemical Examination 
o f  Paints, Varnishes, Lacquers, Colors; G.  S. Jamieson, Vegetable Fats 
and Oils; F .  N .  Speller, Corrosion Causes and Prevention; C .  Ellis, 
Chemistry of Synthetic Resilzs; J .  G. Bearn, T h e  Chemistry of Paint, 
Pigments and Varnishes (1925). (J. G. BE.; E. E. WA.) 

PAINT-BRUSH, the name given to plants of the genus 
Castilleja, of the figwort family (Scrophulariaceae), parasitic on 
the roots of other plants. There are about 50 species, natives 
chiefly of the New World, but with representatives in Asia. They 
are most numerous in the Rocky mountain region and on the 
Pacific coast. They are annual, biennial or perennial herbs, usually 
I to  3 ft .  high, with alternate, often deeply cleft or parted leaves, 
and showy red, yellow or white flowers, borne in dense terminal 
clusters (spikes), the bracts of which are often highly coloured. 

PAINTER-WORK IN THE BUILDING TRADE. In 
painter-work the most important fact to remember is that the 
cost of applying paint is from four to  five times the cost of the 
paint itself, and therefore to  use materials of poor quality, be- 
cause of their relative cheapness, is false economy. The use of 
paint for decorative purposes is ordinarily secondary in impor- 
tance to  its function as a protector of surfaces from decay. The 
paint used must be selected carefully according to the purpose for 
which it is to be employed. For outside use it is essential that the 
paint chosen should resist atmospheric weathering; in paints used 
for indoor work great durability becomes less important than a 
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pleasing finish. I n  the article PAINT a detailed description is 
given of the composition of the paints in common use, and of the 
work for which they are most suited. Until recently, the paints 
in  most common use were based on white lead, and such paints 
are still very largely used. They cover well and are easy to  work. 
Owing, however, to the danger of lead poisoning (see PAIKT), their 
use for interior painting is not to be recommended and they have 
been largely superseded by leadless or non-poisonous paints made 
on a zinc or titanium base. The British Lead Paint (Protection 
against Poisoning) Act, 1926, makes the following regulations for 
preventing danger from lead paint t o  persons employed in or in 
connection with the painting of buildings :- 

I. Lead paint shall not be stored, or transported, otherwise than 
in receptacles legibly marked as containing lead paint. 

2. Lead paint shall not be applied in the form of spray in the 
interior painting of buildings. 

3. No painted surface (containing lead) shall be rubbed down, 
or scraped by a dry process. 

4. Every person employed in or in connection with the painting 
of buildings and liable to come into contact with lead paint shall 
carefully clean and wash his hands before each meal-time before 
leaving work. 

5. Every person employed in or in connection with the painting 
of buildings and liable to come in contact with lead paint shall present 
himself a< the appointed time for medical examination. 

The tools and-appliances of the painter are mixing pots, paint 
kettles, strainers, palette knife, scraping knife, hacking, stopping 
and chisel knives, sponge and pumice for washing and rubbing 
down, blow-lamp for burning off, and a large variety of brushes. 

I t  is absolutely essential for good work to use brushes of a good 
quality. Brushes must be well cleaned after use, though for keep- 
ing overnight i t  is generally sufficient to  wrap them in several 
thicknesses of paper. Some painters keep their brushes soft over- 
night by putting them in water. If,  however, the brush is 
not to  be used for some time i t  should be well washed in turpen- 
tine and hung up to dry. 

R e -p a i n t i n g  O l d  Woodwork.--One of the most important 
considerations in  painting is the proper preparation of the surface 
to be painted. If this is in good condition it  will be  sufficient to 
scrub down with soap and water and afterwards rinse with clean 
water and wipe dry. If the work has become rough it  will often 
be necessary to  use pumice stone to  facilitate cleaning. The 
pumice should be cut or rubbed to a flat surface and vigorously 
applied with plenty of clean water. I t  is essential that the work 
should be quite dry before any paint is applied. If the old paint is 
cracked or in such a condition as to be ready to break loose as 
soon as a new coat is applied over it ,  i t  must be removed before 
re-painting. The  best method of removing old paint is by burning 
it  off with special painter's blow-lamps; the heat causes the film 
to soften and it  can then be scraped off. Paint may also be re- 
moved by strong caustic soda preparations but these are a fre- 
quent source of trouble if the soda is not properly removed before 
new paint is applied. Thorough washing is necessary either with 
water alone, or preferably with water to  which a small quantity 
of vinegar has been added. Paint removers are now marketed 
made from mixtures of volatile solvents. They are very inflam- 
mable. 

P a i n t i n g  N e w  Woodwork.-New woodwork requires to be 
knotted, stopped, primed, and in addition painted with two coats 
of undercoating and one coat of finishing oil paint. If paint were 
applied over the bare knots of new wood it  would be destroyed, 
or a t  least discoloured, by the exudation of resin from the knots. 
This is prevented by coating the knots with knotting varnish, 
made by dissolving shellac in  methylated spirits. The purpose 
of the priming coat is to fill the pores of the wood and to furnish 
a foundation. The  priming coat is a thin paint made by substitut- 
ing turpentine for part of the oil in ordinary paint, and dries with 
a flat hard surface. 

After the priming coat is thoroughly dry, all nail holes and 
cracks in the wood should be stopped with white lead putty; and 
when hard, sandpapered to give a smooth even surface. Two 
coats of undercoating paint are then applied to  give a solid foun- 
dation for the final finishing coat. 

Painting o n  Iron.-All structural iron and steel work must 

be thoroughly cleaned from scale and rust before painting by the 
use of hammers, scrapers and wire brushes, and all grease care- 
fully washed off with benzine. Three coats of paint should then 
be applied. The priming coat should be red lead paint and the 
subsequent coats may be either white lead, basic sulphate of lead, 
or red oxide paints. 

Spray ing  o r  Dipping.-The method of applying paints by  the 
dipping or spray process is now largely used industrially, as it  
enables painting work to be finished much more expeditiously than 
by the ordinary brush process. I n  the spray process the paint is 
applied by forcing it  under pressure through a spray-pistol; the 
dipping process consists in immersing the objects in the paint, 
and subsequently hanging them up  to dry. For use in these proc- 
esses it  is necessary that the paint should be of a thin consistency. 

P a i n t i n g  o n  Cement  and Plas te r  Work.-Paint should not 
be applied on new cement or plaster surfaces as they contain free 
alkali which is destructive to  paint. The best treatment is either 
to leave the work unpainted for about 1 2  months, when most of 
the free alkali will have disappeared, or to  apply a coat of distem- 
per. If it  is essential that the work be painted immediately, then 
the free alkali may be neutralized by washing thoroughly with a 
solution of 3 t o  4 lb. of zinc sulphate in one gallon of water. 

P a i n t i n g  o n  N e w  G a l v a n i z e d  Iron.-Paint will not adhere 
to new galvanized iron, because it  has no grip on the smooth 
greasy metallic surface. T o  overcome this difficulty new galvan- 
ized surfaces should be treated with a solution containing 4 oz. of 
copper acetate, or copper chloride in  one gallon of water. 

P a i n t  Troubles.-Slow-drying. This may be due to several 
causes. 

(I) .  The use of insufficient driers. The quantity of driers re- 
quired to make a paint dry in a reasonable time depends upon its 
composition, and also on the weather conditions when the paint 
is applied. Dark coloured paints, such as black paints and purple 
oxide paints, require considerably more driers than white lead 
paints, also more driers are necessary when painting in the winter 
than in the summer months. Painting work should never be done 
during damp, cold, foggy weather, as otherwise the paint may 
take several days to  dry. 

( 2 ) .  Faulty preparation of the work. Paints will not dry on 
greasy or dirty surfaces, hence it  is absolutely essential t o  take 
care that all the work has been thoroughly washed down and 
cleaned before paint is applied. 

(3). The use of adulterated oils. Paints made with adulterated 
oils such as mineral oils, paraffin oils and resin oils, will not dry 
off hard, but always remain soft and "tacky." 

Blistering. The cause of paint blistering is often due to painting 
on damp work or timber which has not been properly seasoned. 
Blisters may also be caused by the use of too much oil in  paint 
exposed to heat, or the application of one coat upon another be- 
fore the latter is properly dry. 

Cracking is caused by  the use of too much oil in the undercoats 
and too little in the top coats. I t  may also be due to the paint 
containing insufficient oil, or a resin varnish. 

Loss of Gloss. If a paint is applied on a porous surface, or onc 
that has not been properly primed, it  will dry with a poor gloss 
owing to the paint "sinking in." Paint when applied in damp or 
wet weather often loses its gloss and dries with a dull finish, owing 
to the action of the moisture on the paint film during the process 
of drying. 

See W. J. Pearce, Painting and Decorating (1927). (J. G. BE.) 
PAINTING, in art, the action of laying colour on a surface, 

or the representation of objects by this mezns. I t  is with painting 
in the latter sense, considered as one of the fine arts, that this arti- 
cle deals: the articles PAINT and PAINTER-WORK IN THE BUILDING 
TRADE should be consulted for the former. 

I t  is probable that the origin of painting is not later than that  of 
the other plastic arts, for it is as ancient as sculpture and, within 
the somewhat narrow limits that confined i t ,  early reached a n  
astonishing perfection. The story of its beginnings will be found 
in the articles ARCHAEOLOGY and AEGEAN CIVILIZATION (with 
which should be read the sections Arts and Fresco-painting of the 
article CRETE); sections of the articles GREEK, ROMAN and BY 
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ZANTINE ART continue the story, while, for Egypt, the long sub- 
section, Archaeology and Art of the article EGYPT should be 
studied. The article ART itself treats in a general way of many 
aspects of Painting: and for Oriental Painting the student should 
consult I ~ D I A K  AKD SINHALESE ART AND ARCHAEOLOGY, CHINESE 

PAINTIKG (and the sections Or?zanzentation and Aesthetic De- 
velop?~ze?zt in the article CITINA), and a number of the articles 
listed under the heading JAPANESE ART. 

iVe here take up  the story from the point where Painting had 
become definitely associated with Christianity (see ROMAN ART 

and BYZAXTINE ART). (x .1  
R0manesque.-Romanesque painting, which from the begin- 

ning of the 11th century developed in Western Europe beside 
architecture, was the inheritor of the Byzantine models. But, as 
far as we can judge from the little which now remains to us, the 
Italian, French and Rhenish artists, creators of types which are 
practically identical in each country, did as the Greeks in the 
earliest archaic times. Like the Greeks in relation to Egypt, they 
introduced life and movement, even in places a kind of wild and 
grimacing agitation, into the formulas coming to them from By- 
zantium. The faults and oddities of this art, as we can see them in 
for example the frescoes of St. Savin, are of little importance; it  
lives; and from this life springs a long line of living descendants, 
which includes the generations of modem art. 

Mediaeval.-The evolution of ar t  in the 12th century would 
lead one to suppose that France would take the lead in painting 
as she had taken it  in sculpture and architecture. But the develop 
ment of Gothic architecture, which is one of the greatest glories 
of France, had as a result the great reduction of the employment 
of painting. Sculpture flourished on Gothic portals and magnifi- 
cently adorned the faqades of churches; but where, in the interiors 
of these cathedrals whose aerial construction almost did away 
with walls and replaced them by tall windows, could painting 
have been placed? There resulted another French invention, the 
art of glass painting, which for nearly three centuries produced a 
series of masterpieces and took the place of monumental painting 
in those countries to which Gothic architecture spread. 

On the other hand a school of miniaturists was founded in 
Paris. Through the medium of leaves of parchment it created 
an ar t  which rivalled glass painting for beauty and richness of 
colour, and exhibited a freedom and flexibility, a curiosity about 
nature and a subtlety of expression which was beyond the 
technique of glass work. England also experienced this develop- 
ment. (See STAINED GLASS; ILLUMINATED MANUSCRIPTS.) 

RISE O F  EUROPEAN SCHOOLS 
F l o r e n t i n e  School.-In Italy Gothic architecture did not 

take root, or a t  least Italy adopted from it only the original 
vault while retaining all the forms of Roman architecture 
and, in particular, the plain walls. Thus it  was in Italy that, 
thanks to  this favourable circumstance and thanks above all to 
a man of genius, Giotto, preceded, accompanied and followed by 
men of great talent, the art of the fresco appeared and developed, 
and that the first great school of painting arose. At the time 
when Giotto was born (6.  1266) a French miniaturist was deco- 
rating with elegant little figures the Psalter of  St.  Louis. 

I n  Italy there was a whole movement of art prior to Giotto, on 
which scholars have thrown new light (Van Marle, The Develop- 
ment o f  the Italian Schools of Paiiztiltg; Hautecoeur, in Gazette 
des Beaux Arts, 1925). Cimabue a t  Florence showed the way to 
Giotto in passing from the mosaic, still impregnated with Byzan-, 
tine legacies, to  the more free and flexible fresco work. Giotto, 
like Cimabue, was himself connected with the Roman school of 
mosaicists turned painters, Cavallini and the Cosmati, as well as 
with the work of Giunta Pisano, Nlcolas d'Apulia and Coppo di 
Marcovaldo. But his own personal work was what brought him 
glory. While accepting the conventions of his time he introduced 
into painting a simple grandeur of conception, a hitherto unknown 
force of pathetic expression and that equilibrium of the spiritual 
and of the perceptible, of nature and of thought, which remain 
an ideal for the art of all time. Therein he is truly a precursor 
af modern art. His disciples and successors without recapturing 

his grandeur, developed and enriched the heritage of their master. 
I n  place of the abstract decorations of Giotto, concrete details 
accumulated, compositions grew more complicated, and great 
ingenuity was exercised in the choice of dramatic or picturesque 
accessories for the scenes depicted. The most justly famous work 
of the period is The Trit~?nph of Death which, with a mixture of 
brutality and refinement, unfolds its eloquent teachings on the 
walls of the Campo Santo a t  Pisa. 

S iena  School.-Parallel with that of Florence, a school of 
almost equal brilliancy, less powerful perhaps but more delicate, 
was developing also a t  Siena from the Byzantine models. The 
Madonna i n  Glory of Duccio di Buoninsegna seemed t o  the 
Sienese, when they first saw it, so much of a miracle that the 
whole town, led by the bishop, bearing lighted candles in their 
hands, carried it  in state to the Duomo. I t  is composed almost 
entirely of Byzantinesque elements, but its precious novelty lies 
in the gentle smile animating the face of the Queen of Heaven. 

Simone Martini (1284-1344) gave an even greater sweetness 
to  his reIigious compositions while, a t  the same time, he was the 
first who dared to employ his art for purposes not wholly reli- 
gious. On the walls of the Palazzo Pubblico, facing his lovely 
l'zrgin z?z Glory, he painted the condottiere Guidoriccio dei 
Fogliani riding armed and caparisoned before the palisades fronted 
by a hedge of lances. Following close upon him Ambrogio Loren- 
zetti established himself as a painter of civic life. Combining 
with Simone's purely Sienese tradition the influence of Giotto's 
more robust style, he celebrated in another room of the same 
palace the benefits to town and country of Good Government. 

At the beginning of the 15th century Italy already showed signs 
heralding the approach of the first Renaissance. 

The painters not only mingled scenes of common life with 
their religious compositions, but they applied themselves with 
a kind of scientific realism to the study of the human form. 
Pisanello (1380--1456) was a marvellous draughtsman. Masaccio 
(7401-z8), a man of genius who died a t  the age of twenty-seven, 
was already a sort of classic. H e  was keenly devoted to the 
study of anatomy and the nude made its appearance in ar t  with 
his Adam and Eve in the Carmine, an example which was repeated 
in the curious figures of the apostles unrobing on the banks of 
the Jordan in Masolino's Baptism of Christ. Nothing shows more 
clearly than the example of Fra Angelico the lengths to which 
naturalism was carried. This Dominican monk (1387-14551, 
who well merited his title of Angelico, the only painter to  be 
beatified by the Church, seemed destined by his piety to  carry 
on the profoundly religious, but abstract and severe, tradition of 
Giotto, or perhaps the gentler one of Siena. But in everything 
which concerned him as a painter he showed the same preoccupa- 
tions as Masolino and Masaccio. By a special grace he was 
able to apply his love of nature to the expression of the purest 
and most mystic soul to  be met with in the history of art. 

I n  addition to this group of initiators whose work had already 
a classic air, more classic even in certain ways than that of their 
immediate successors who, like Botticelli, did not escape a cer- 
tain mannerism, were certain seekers after the scientific spirit. 
These contributed to the formation of the doctrine of the Floren- 
tine school, intellectual and free, which was to become the educa- 
tor of the great spirits of the full Renaissance. 

Discovery of Perspective.--One, Paolo Uccello, discovered 
perspective of which he made a kind of mathematical poetry. 
Others, perhaps under the influence of the great sculptor Ghiberti, 
laboured incessantly to  perfect drawing by the conquest of the 
third dimension. Verrocchio, Pollaiuolo and Botticelli, who began 
their careers as sculptors, carvers or goldsmiths, added to draughts- 
manship, already so penetrating, a kind of trenchant or metallic 
precision, a sort of precious hardness. The most poetical of them, 
Botticelli (1444-I~IO), had also other preoccupations besides 
that of technical perfection. H e  was the inventor of a delightful 
type of Virgin. Better than anyone else of his time perhaps, he 
translated into painting with a mysterious and a t  times rather 
morbid grace, the reveries of the humanists. The Birth of Venus 
and the Prirnavera opened a new world to painting. 

Outside Fl~rence,  among the schools which had not had such 
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long and such consistent histories, the fertile finish of the fifteenth 
century saw the rise of certain men whose peculiar energy or 
original grace helped to prepare the complete expansion of Italian 
art in the first years of the 16th century. I n  Arezzo Piero della 
Francesca, an independent in advance of his time, took up after 
an interval of thirty or forty years, the researches of Masaccio 
and invented engaging harmonies in blue and white of which 
Italian art offers us no other example. The powerful anatomist 
Signorelli was a precursor of Michelangelo. 

Antonello da Messina brought to  Italy the brutal but expressive 
realism which he had gained from contact with the Flemings. 

Mantegna (1431-1506) humanist, geometrist, archaeologist, of 
great intellectual and imaginative intelligence, dominated the 
whole of northern Italy by virtue of his imperious personality. 
H e  had known the Florentine painters and the great sculptor 
Donatello in Padua. H e  was the link between Florence and 
Venice, whose school sprang from him through his more or less 
direct disciples, the Bellinis and Carpaccio. Classical ar t  was born. 

F landers  a n d  France.-During this period painting developed 
through its own strength in the northern countries, France, 
Flanders and Germany, which came in contact with Italian art 
in a series of actions and reactions which led t o  reciprocal ex- 
changes. By reason of her geographical position and of her 
intelligence France was specially predisposed to serve as  a ground 
of understanding and conciliation between northern and southern 
influences. With the reservation already made that Gothic archi- 
tecture did not there encourage the development of mural painting 
or of fresco, which remained the special province of Italy, France 
in the 14th century and a t  the beginning of the I 5th century was 
a centre of artistic inspiration radiating in many directions and 
receptive of outside influences. Unfortunately few definite works, 
with the exception of the miniatures, have been preserved. 

The portrait of the king, Jean le Bon, in the condition in which 
it has reached us, is merely an archaeological curiosity, but its 
date (c .  1350) is significant. I t  is very little later than the time 
when Simone Martini, almost in the same spirit and the same 
style, painted the Condottiere Guidoriccio. 

The Narbonne frontal, that long piece of white silk intended 
to adorn an altar, consisting of a vast grisaille comprising a 
Crucifixion, portraits of the king, Charles V. and the queen, 
Jeanne de Bourbon, and a series of scenes from the life of Christ, 
shows to what elegance of drawing, ease of composition, and 
harmonious mingling of reality and style the artists of the 
Parisian school had already attained by about 137 j. A little later 
(towards 1415) the Trks Riches Heures of the Duke of Berry, 
decorated by the three Limbourg brothers, contained little master- 
pieces, in which the themes of everyday life and of landscapes 
were treated with as much truth as poetry, and with more than 
a shade of refined fantasy. I t  shows both Flemish and Sienese 
influence. But this art of the court, which was born in Paris, 
clearly reveals the image of the French spirit. 

I t  was this French and Parisian milieu which prepared the way 
for the appearance of the genius who founded the Flemish School, 
Jan Van Eyck (c .  1390-1441). He brought this school from the 
outset to an extraordinary degree of perfection, as  much by his 
invention of oil painting as by his aptitude for the representation 
of people and all manner of things-distant horizons, the bricks 
and stones of buildings, rich brocades-with an accuracy and 
precision hitherto unknown. The altarpiece of the Mystic Lamb, 
with its twelve exterior compartments and its twelve interior 
panels, was carried out between 1420 and 1432. From that 
moment Flanders dominated all ar t  north of the Alps for almost 
a century, and was not without an influence on Italy. 

Thus the influence of the art deriving from the Van Eycks was 
substituted for that of the French and Franco-Flemish minia- 
turists on the Rhine, where the Cologne school had shown, during 
the preceding generation, an agreeable sentimental mysticism. 
Further north Holland, like Germany, was won over. 

During this period the disasters and miseries of the Hundred 
Years' War hampered the development in France of an art which 
had begun so well. Paris, occupied by the English troops, lost 
its predominance. The painters worked at  Bourges, Dijon and 

Avignon. But a t  Avignon they came in contact with the Italians, 
more particularly with the Sienese summoned there by the Popes. 
At Dijon they were under the jurisdiction of the Duke of Bur- 
gundy, who had become the enemy of the king of France, and 
who now included the Flemings among his subjects. From whence 
sprang, in the mid I j th  century, a new amalgamation in somewhat 
different proportions of French and Flemish influence. 

A few really important French works have been preserved, the 
Aix Annunciation (c .  1440) and the Pietd of Villeneuve-les- 
Avignon (after 1450) among those by anonymous artists, and 
among those by  known authors, the Coronation of the Virgin 
by Enguerrand Charonton and the paintings and miniatures by 
Jean Fouquet. These justify us in saying that in the midst of 
her many trials France in the 15th century had not lost the secret 
of producing from time to time original spirits unlike those of 
other schools and to no great extent resembling each other. 

In  spite of acknowledged borrowing from Italy we surely feel 
in the miniatures by Fouquet that same breath of fresh air which 
vivifies the landscapes and familiar scenes in the TrBs Riches 
Heures of the Duke of Berry. As for the Aix Annunciation and 
the Villeneuve Pietd, they incline us to  the belief that it  was in 
France that the work of the two finest geniuses of Flanders, Van 
Eyck and Roger Van der Weyden, was best understood. Not 
perhaps in  the perfection of their technique and their prodigious 
virtuosity in rendering the aspect of every conceivable object, 
but in that air of grandeur which ennobled their realism. a 
grandeur certainly innate in them, but perhaps strengthened by 
a breeze from the cathedrals of France. 

There was nothing in the world then to compare with' that 
interior with two standing figures known as the Portrait of 
Arnolfini and his W i f e  (Nat. Gall., London). We may even say 
that in its extraordinary accuracy and unprecedented imitation 
of reality it  will never be surpassed. Our admiration is perhaps 
even greater before a simple head against a plain background, 
the portrait of the painter's wife. Where will anything be found 
in the history of art superior to  the precision and life to  which 
Van Eyck attained from the first? But Van Eyck is more than 
the genial precursor of the Dutch masters of realism: he is the 
calm theologian who composes with the logic and authority of a 
doctor the multiple symbols of the Altarpiece of the Lamb and 
who diffuses an equal and white limpidity over the images which 
unite the mysteries of heaven t o  the realities of earth. 

Roger Van der Weyden (1399-1464), whose masterpiece, the 
Descent from the Cross, now in the Escorial, dates from a few 
years after the completion of the St. Bavon polyptych, is the 
only Fleming who truly carried on Van Eyck's great concep- 
tion of art, and he added to it  a pathos of which there is no other 
example in his country save, though with less power and nobility, 
that of Hugo Van der Goes towards the end of the century. The 
other Flemish artists of the 15th century shone neither through 
their invention nor their emotion. They quickly reached either 
hardness or mannerism. Memling a t  any rate charms us by his 
graceful sentimentality. But they are all marvellous craftsmen 
and even those least spiritually gifted force our admiration by 
their virtuosity, the brilliance and refinement of their colour, all 
the characteristics which we are far from finding amongst the 
French of the same period or, t o  the  same degree, in  Italy. 

Renaissance in Italy.-In the immense work of preparation 
led by a crowd of fervent artists and a cohort of men of genius 
Italy was the first to attain her end, and she did so by the 
decisive efforts of certain privileged mortals of universal intellect 
who count among the heroes of humanity. As a result for all 
time and in all countries the classical conception of art has 
retained a more or less Italian imprint. 

Leonardo (1452-1519) is the first in date of the great men 
who had the desire to create in  a picture a kind of mystic unity 
brought about by  the fusion of matter and spirit. Now that the 
Primitives had concluded their experiments, ceaselessly pursued 
during two centuries, by the conquest of the methods of painting, 
he was able to pronounce the words which served as a password 
to all later artists worthy of the name: painting is a spiritual 
thing, cosa mentale. Leonardo, in fact. found himself on the 
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borders of two worlds; architect, sculptor, painter, alchemist, I limpid gentleness which excludes neither amplitude nor majesty of 
engineer, he was the last great figure of the Middle Ages. and 1 conception. H e  has in our eyes a more magnificent claim to 
carried to the highest degree that ardour for investigation and I 
scientific discovery which continually drove forward the preced- 1 
ing generations: and he was the first modern artist by virtue of 
his invention of chiaroscuro and of his psychological curiosity. 
He com~leted Florentine draughtsmanship in applying t o  model- 
ling by light and shade a sharp subtlety which his predecessors 
had used only to give greater precision to the contours. This 
marvellous draughtsmanship, this modelling and chiaroscuro he 
used not solely to paint the exterior appearance of the body but, 
as no one before him had done. to cast over it  a reflection of the 
mystery of the inner life. I n  the Mona Lisa, the St. Anne and his 
other masterpieces he even used landscape not merely as a more 
or less picturesque decoration, but as a sort of echo of that 
interior life and an element of a perfect harmony. 

Relying on the still quite novel laws of perspective this doctor 
of scholastic wisdom, who was at the same time an initiator of 
modern thought, substituted for the discursive manner of the 
Primitives the principle of concentration which is the basis of 
classical art. The picture is no longer presented to us as an almost 
fortuitous aggregate of details and episodes. I t  is an organism 1 
in which all the elements, lines and colours, shadows and lights, 
compose a subtle tracery converging on a spiritual, a sensuous 
centre. On a small panel, that of the Mo~za Lisa, Leonardo 
depicted an epitome of the universe, creation and created: woman, 
the eternal enigma, the eternal ideal of man and the sign of the 
perfect beauty to which he aspires, nature here evoked by a 
magician in all its mystery and power. Behind the lovely, calm 
face, behind the forehead, young and yet thoughtful, appear 
mountains, glaciers, waters and rocks; and, in this very small 
portion of the painted surface, a vast revelation, beside the 
eternal feminine, of our whole planet, our mother the Earth. 

Of this same Florentine draughtsmanship enriched by Leonardo, 
Michelangelo (1475-1564)~ like Leonardo, a man of many parts, 
sculptor, architect, painter and poet, fnade the apotheosis of 
muscular movement and effort, which were to him the plastic 
equivalent of passion. He moulded his draughtsmanship, bent it, 
twisted it, constrained it  to the extreme limits of possibility and 
to the pulsation of his great tormented soul. There are not, SO 

to speak, any landscapes in Michelangelo's painting. All the 
emotions, all the passions, all the thoughts of humanity were 
personified in  his eyes in the naked bodies of men and women. 
He never conceived these bodies-or very rarely-in attitudes of 
immobility or repose. His great seated or reclining figures, those 
of the Medici Tomb, his Night, his Thinker, his Moses, whether 
they dream, meditate or command, give an impression of barely 
restrained tumult. But the powerful hand even of a Michel- 
angelo moulded marble in vain: the conditions of sculpture 
opposed impassable barriers to him. I t  was, we may say, in order 
to escape from these that R4ichelangelo became a painter, so 
that he  could express in a more malleable material what his 
titanesque soul felt, what his sculptor's imagination saw. but 
what sculpture refused him. Thus this admirable sculptor be- 
came the creator a t  the Vatican of the most lyrical and the most 
epic decoration ever seen in the history of painting. 

Raphael (1483-1520) is the modern artist who most closely 
resembles Pheidias. The Greeks themselves said that the latter 
invented nothing, but that he carried every kind of art invented 
by his forerunners to such a pitch of perfection that he achieved 
pure and perfect harmony. Those words "pure and perfect har- 
mony," express, in fact, better than any others that which Raphael 
brought to  Italian art. From Perugino he gathered all the rather 
weak graces and the gentle limpidities of the Umbrian School, 
which died out with him, he acquired strength and certainty in 
Florence, and he created a style based on the fusion of Leonardo's 
and Michelangelo's lessons under the light of his own noble spirit. 

His compositions on the traditional theme of the Virgin and 
Child seemed intensely novel to  contemporaries, and only their 
time-honoured glory prevents us now from perceiving their origi- 
nality. No one before him had treated this holy subject with the 
poetry of a familiar idyll, with such an air of eternal youth, a 

honour in the composition and realisation of those frescoes with 
which, from 1509, he adorned the Stanze and the Loggie of the - 
Vatican. The sublime, to which Michelangelo attained by  his 
ardour and passion, Raphael attained by the sovereign balance of 
intelligence and sensibility. His two masterpieces, the Disputa, 
or The Holy Sacrament and the School o f  Athens are self- 
sufficing worlds created by genius: we never lose our admiration 
of the multiple detail, the portrait heads which are unsurpassed 
by the work of even the most famous professional portrait 
painters, suppleness of gesture. ease of composition, the life which 
circulates everywhere with the light; and there still remains some- 
thing which may be described by saying that everything is mag- 
netized by the all-powerful attraction of thought. 

Rome became for almost two centuries the artistic capital, 
not only of Italy, but of the entire world. 

T h e  Renaissance in t h e  N o r t h e r n  Countries.-In France, 
the Italian influence, which had not withered the freshness of 
Jean Fouquet's inspiration, became towards the middle of the 
16th century so all-pervading that true French painting was in 
danger of losing its originality and even its vitality. The Fontaine- 
bleau school was a school of decorators comprising Italians sum- 
moned north by the kings of France, Italianised Flemings and 
some Frenchmen who were no less enslaved by Italian fashions. 
The national taste, however, showed itself in the fine psychology 
of the little portraits depicting in all their delicate elegance the 
men and women of the Valois court. 

In  Germany the fact that the greatest artist born beyond the 
Rhine absorbed Italianism did no more than stimulate his own 
imagination and perhaps widen its scope. Albrecht Diirer (1471- 
1528) had a genius too powerful to be conquered. H e  remained 
as profoundly Germanic as, in his stormy dramaticism, was his 
contemporary Mathias Griinewald, a fantastic visionary and rebel 
against all Italian seductions. D~irer ,  in spite of all his tense 
energy, dominated the conflict of the passions by a sovereign and 
speculative intelligence almost comparable with that of Leonardo. 
H e  too was on the borders of two worlds, that of the Gothic age 
and that of the modern age, and on the borders of two arts, being 
an engraver and draughtsman rather than a painter. 

Holbein (1497-1543) was a cosmopolitan: born in Augsburg, 
he  lived successively at  Basle and in England. The acute realism 
of a trenchant and precise draughtsmanship combined with a 
certain Italian elegance to  make him an admirable portraitist. 

I n  the Low Countries Italian influence spread almost as widely 
in France. But not being, as in France, evoked, sustained and 

controlled by  a monarchical power, it  left great individual freedom 
to the artists. Quentin Matsys (1~66-15~0) was one of the first 
to  look to Italy, very much as Fouquet the Frenchman had done 
before him. The founder of the Antwerp School carried through 
his conversion to humanism with grace and naturalness. 

Further north still Bosch (1450?-1516) adopted from Italy 
merely a curious element of contrast in the complex train of his 
fantastic visions. I n  the following generation Pieter Bruegel 
(1525-1569) is yet another example of Gothic inspiration sur- 
viving through Italian influences in paintings characterized by 
a vein of unbridled humour. 

Surely there was at  this period a current of bizarre imagina- 
tion circulating from South to North whose principal exponents 
were Griinewald. Bosch and Bruegel. The differences between 
the first and the two others are great, but we note this charac- 
teristic common to them all, the exaggeration and the oddness of 
the deliberate discord between the apparent subject and the 
pictorial methods. Nor let us forget the most popular manifesta- 
tion of the same spirit, the theme of those Danses macabres which 
were to be met with everywhere. 

I n  its most rigorous form the Italianist movement produced 
what is called Romanism, a hybrid art which amalgamated. more 
or less, a remnant of Flemish realism with the scenes, costumes, 
themes, and even the rhetoric borrowed from Italy. Much talent 
was expended in the assimilation of a magnificent ideal, but one 
quite contrary to the traditions in which these northern artlsts 
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were still brought up. The results were not often happy. Some- 
times however they do not lack a certain composite charm when 
the true nature of the artist pierced his disguise. We must 
remember that this rather ungrateful school of Romanists pre- 
pared the way for the greatest genius of Flanders after the Van 
Eycks, the initiator of modern art, Rubens. He, however, was 
a pupil not of Florence but of Venice. 

Venice.-Between the first Romanists and Rubens great changes 
had take,l place in Italian art. After the death of Leonardo and of 
Raphael, Michelangelo pursued his career, while Andrea del Sarto 
(1483-153 I ) ,  with his scholarly modelling and his almost feminine 
gentleness was the last exponent of the purely Florentine spirit. I t  
is no longer in Florence or in Rome that we must seek the true heirs 
of the creators of classical ar t  but in Venice, where a school, the 
last born of the great Italian schools, prolonged with magnificent 
brilliance the glory of Italy after the disappearance or decadence 
of the older schools. 

The  first Venetian masters, the Bellinis and Carpaccio, were 
closely related to the robust and hard Mantegna. But they soon 
turned towards what we may esteem the original conquests of 
their school. colour, light and a new conception of the place of 
the figure in landscape. Of monumental decoration, which has 
always been one of the principal vocations of Italian art, they 
evolved a truly new art  by the addition of an indefinable quality, 
sumptuous and triumphant, which had not hitherto been seen 
in painting. They decorated churches and palaces, the same 
splendours serving for both. h'ot, however, as in the time of the 
Primitives, because the same religious sentiment showed itself 
more or less openly everywhere. For example when Ambrogio 
Lorenzetti painted his frescoes in honour of Good Gover~zment, 
vast images of civic life and of country life, which were displayed 
for the first time on the walls of a public building, these paint- 
ings, in spite of the difference in their subjects, were not very 
distinct, either in style, or in spirit, from those which Giotto 
depicted in the basilica of St. Francis of Assisi to  the glory of 
the seraphic Poverello. Now, on the contrary, a kind of pagan 
pomp prevailed even in the pictures painted for the churches. 

For some time past a profane air, or rather a human one, had 
been wafted into ar t ;  even at  a time when painters treated none 
but religious subjects, i t  was gradually felt, not perhaps in the 
frescoes decorating the sanctuary, but in the pictures ordered by 
kings and princes, and chosen from such Bible stories as would 
with the greatest plausibility allow nude figures, or a certain 
amourous or voluptuous character, or a great display of proces- 
sions and costumes: SaZo~ne, Sz~sanna, Judith, Bathsheba. Indeed 
when the Olympian divinities appeared in art they found the 
way prepared for them. 

Since its modest and devout beginnings in the shadow of the 
church, painting has gradually tried to  rid itself of the didactic 
part allotted to it. On the day when the divorce was complete 
and irrevocable a new era began in art, an era in which we still 
live, developing all that was germinating in the masterpieces of 
Giorgione, Titian, Tintoretto and Veronese-for the Venetians 
played a preponderating part in this revolution. But this is not 
to  say that either the painters or their painting were detached 
from religious feeling. The artists always accepted with pride 
and joy their task as servants and auxiliaries of the Church. But 
they no longer felt themselves charged with the duties of preach- 
ing and instruction. There remained to them the whole vast 
and multiform domain of sentiment. The delicious and tender 
Madonnas of Giovanni Bellini and Titian, sometimes familiar, 
like the Virgin zen'th the Rabbit, sometimes majestic, like the 
Virgin of  the Frari, but always with their eyes glancing affection- 
ately on the faithful spectators, have inspired and accompanied 
many prayers. As for Tintoretto, in the midst of the brilliant 
colour harmonies of Venetian painting his feverish and agitated 
spirit led him to rediscover the pathos of religious drama. Vero- 
nese's main preoccupation seems to be the grouping of beautiful 
young women and noble senators dressed in silk, brocades and 
gold chains under white arcades. Indeed he once had difficulties 
with the Holy Office, which inquired whether so many personages 
of so worldly an aspect were in place at  the side of Christ; he re- 

plied that he had put them there because it  looked well and this 
reply satisfied the tribunal. 

Thanks to the original feeling which each of the masters of 
this privileged school had for colour, thanks too to their mar- 
vellous facility in finding new arrangements, the Venetians were 
incomparable decorators. Their pictures in the churches, like the 
detail which for a moment had disturbed the ecclesiastical magis- 
trates, "looked well." I t  was already a pious action to contribute 
to the beauty of the house of God: dilexi decorem domus tuae. 
I n  fine, the least that can be said of these pictures is that they 
touched the hearts of the faithful. 

I t  is not without reason that we are reminded here of the part 
belonging to music in the celebration of the services of the 
Church. Venetian painting possessed, more than any other paint- 
ing which had preceded it, a musical quality. I n  this again it  can 
claim the initiative of a transformation in art which has grown 
greater and greater up to  our own day. I n  many works, which 
include some of the greatest and most famous, the feeling for 
music is demonstrated by external signs: in the foreground and 
the centre of the immense canvas of the Marriage at Cana, 
Veronese has placed a group of musicians, and he has given them 
the features of the painters who were then the glory of Venice, 
his masters, his friends and himself. 

Titian's beautiful reclining women, whether called Venus or any 
other name, are among the most original of the creations of the 
Venetian school and particularly of its great masters, Giorgione 
and Titian. They differ greatly from the Florentine nude, which 
is generally standing, resembling sometimes, in the fine precision 
of its contours, the precious work of a goldsmith and sometimes 
a great marble of a sculptor. 

I n  addition Venice invented the most complete and perfect 
subject of profane inspiration, a subject on which painting has 
lived through the centuries without exhausting it. One may 
describe it as the glorification of female beauty in the beauty of 
nature. From the first a painter of genius who died at  the age 
of 32, Giorgione (c. 14'78-1 j ~ o ) ,  gave the theme its most poetical 
and, a t  the same time, its most human realization in certain 
canvases whose subjects are only the more moving because 
of their enigmatical quality: for instance, the paintings known 
as the Painter's Family in the Palazzo Giovanelli and the Coftcert 
champ6tre at the Louvre. We may well believe that this inven- 
tion was in harmony with the more or less conscious aspirations 
of his compatriots and contemporaries for. four years after 
Giorgione's death and before Titian's pictures developed the 
theme, while adding to it  the particular bias of his imagination, 
we see the old Giovanni Bellini, then nearly 8 j, painting the noble 
and delicious Feast of the Gods ( I  j14), which contained in 
embryo, and more than in cmbryo, not only the Bacchandes of 
Titian but those of Nicolas Poussin. Then, by Titian, in the 
Three Ages of Life (Bridgewater House, London) and Sacred 
and Profane Love, the various possibilities opened by  the new 
theme to the creative faculties were soon affirmed. The painter 
shows us that he can dispense with the semblance of mythological 
fable which remains in Bellini's picture, but which Giorgione had 
already eliminated: beautiful nude figures and others in rich 
modern costumes are juxtaposed, without any apparent reason, 
before a vast landscape in which our eyes see a mysterious pro- 
longation of the thought or the dream of the painter, as  also of 
the thought or the dream of these modern deities. From Venice 
then comes our poetry of the nude, of landscape and of the 
composition of figures in a landscape, that is to  say of three- 
quarters of modern painting. 

This art, emancipated from strict obedience to  the Church, n o  
longer expressed anything but the dream of happiness which exists 
in the hearts of all men, and which even the worst mortifications 
and the darkest and bitterest days do not succeed in stifling. But 
Venetian painting, despite its triumphant sonorities, shows that 
a healthy sensuality, which contains nothing base or vulgar, does 
not escape a noble melancholy. 

The Venetians, particularly Titian, who stands above all the 
others, and Tintoretto, who sometimes rises almost to the heights 
of his master, were great portraitists. That melancholy which 
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EL GRECO 

"Agony in the Garden," by E l  Greco (Dominico Theotocopuli, c. 1542-1614), a Cretan who lived in 
Spain and whoie work is wholly identified with Spanish art. From the Arthur and Alice Sachs Collection 
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PHOTOGRAPHS,  (I, 8 )  COLLECTION ARCHIVES PHOTOGRAPHIOUES, ( 2 ,  4 ,  7 )  ANDERSON, ( 9 )  H A N F S T A E N ~ L  

15TH, 16TH AND 17TH C E N T U R Y  PAINTINGS 

1. "Le concert champlt re"  by Giorgione (Giorgio Barbarell i ,  1478-1510). 
Venetian School. I n  the Louvre, Paris 

2. "Woman on a couch" by T i t i an  (Tiziano Vecelli, c. 1480- 1576).  Vene- 
t ian School. I n  the Uffizi Gallery, Florence 

3. "Mercury instructing Cupid before Venus" by Correggio (Antonio 
Al legr i ,  1494--1534). North Ital ian. I n  the National Gallery, London 

4. "Ariadne and Bacohus" by lacopo Tintoret to (Robusti, 1518-94). 
Venetian School. I n  the Doges' Palace, Venice 

5. " Portra i t  of Helena Fourment" by Peter Paul Rubens (1577-1640),  
Flemish. I n  the State Gallery, Vienna 

6. "Cephalus and Procris" by Claude Lorra in (Claude GelBe, 1600-82) ,  
French. I n  the National Gallery, London 

7.  "The Spinners" by Diego Rodriguez de Si lva y Velazsuez (1599-1660),  
Spanish. I n  the Prado, Madr id 

8. "The Peasant Fami ly"  by the Le  Nain brothers, French, 16th- 17th 
century. In  the Louvre, Paris 
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BY C O U R T E S Y  O F  ( 7 )  T H E  M U S E U M  O F  F I N E  ARTS,  BOSTON;  PHOTOGRAPHS,  ( I )  PHOTOGRAPHISCHE G E S E L L S C H A F T ,  ( 2 )  H A N F S T A E N G L .  ( 5 )  C O L L E C T I O N  ARCHlYES P H O T O G R A P H I Q U E S ,  

( 9 )  A N D E R S O N  

P A I N T I N G S  O F  T H E  18TH A N D  19TH C E N T U R I E S  

1. Sign for Gersaint's shop, by Antoine Watteau (1684-1721). French 6. "Ulysses deriding Polyphemus," by Joseph Mal lord W i l l i a m  Turner 
2. "The Governess," by Jean Baptiste Chardin (1699-1779). French (1775-1851). English. In  the National Gallery, London 

3. "Mrs. Robinson (Perdita)," by Thomas Gainsborough (1727-88). Eng- 7. Portra i t  of the Artist 's Son, by Francisco Jose de Goya y Lucientes 
lish. I n  the Wallace Collection, London (1746-1828). Spanish 

4. "Nel ly  O'Brlen," by Sir Joshua Reynolds (1723-92). English. In the 
8. Hay by John Constable (1776-1837). English. In the Wallace Collection, London National Gallery, London 

5. "Les Baigneuses," by Jean Honor6 Fragonard (1732-1806). French. I n  
the Louvre 9. "The Fami ly  of Charles IV.," by Goya y Lucientes. In the Prado 
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we perceive floating, as it  were, on faces young and lovely, imparts 
t o  those masterpieces of good painting, a spiritual radiation. Be- 
tween the magnificent nobles and the splendid creatures whom 
they delighted to deck in silk, velvet, gold and pearls, this light 
shadow from the depth of the heart appears rather on the 
masculine faces than on those from which the locks of fair hair 
fall on to  bare shoulders. I t  is this which forms, for example, 
the haunting attraction of the Man with a Glove. With the Vene- 
tians as with the whole of modern painting, all that is melancholy 
or nostalgic, or like some irradiation from beyond reality-and 
there is not a masterpiece without one at  least of these three 
attributes-is an allusion to things not of this earth. 

Eclectic Schools.-Between the Venetians and Rubens, who 
was their most legitimate and direct heir, were interposed certain 
eclectic schools in Italy, which could not perhaps boast of 
geniuses of the highest order, but where the talents were numerous 
and the activities considerable. 

Whilst the Venetian Sebastiano del Piombo became almost 
Florentine under the influence of Michelangelo, outside but near 
Venice, a true master arose. Can we speak of a school of Parma? 
I t  includes only one great name, that of Correggio, and his ar t  
is like a lovely flowering branch detached from the Venetian tree. 
But Correggio was an original man who imitated no one. He was 
a brilliant decorator who was undaunted by the greatest tasks. 
H e  was a colourist and a harmonist. H e  achieved grace even in 
vast compositions like that of the cupola in Parma, and he 
painted some of the loveliest of Italian easel pictures-.4ntiope, 
the Marriage o f  St. Catherine and Mercury and Venus. By his 
natural affinities he recalls a t  once Titian, Leonardo and Raphael. 

Correggio's purely instinctive example suggested to the Carracci 
the reasoned doctrine which the founders of the Bolognese School 
applied. There had been painters in Bologna before them, even 
in the Middle Ages, and in the time of Raphael Francia had a 
great reputation. But the true Bolognese School, which set out 
to create a style common to all Italy, formed of the finest elements 
derived from the greatest masters, was the outcome of the 
initiative of Louis (1555-161g), Agostino ( I  j57-1602) and Anni- 
bale Carracci (1562-1609). They founded their celebrated acad- 
emy in 1585 in their native town which was, and is, the seat of a 
great university. If they were in part responsible for what was 
later known as "academism," that is, an art made of formulas 
learned by rote. their personal work was by no means negligible. 
They had ambition and the strength to respond to it. They were 
great decorators as the Farnese Gallery bears witness; and their 
pupils, Guido, Guercino and Domenichino deserve almost equal 
esteem. The Aurora of Guido in the Palazzo Rospigliosi is the 
only large decorative work which is not too unworthy to recall 
the compositions of Raphael in the Farnesina. Guercino com- 
posed large altarpieces with a feeling at  once dramatic and pic- 
turesyue. And Domenichino, less of an improvisor and more 
unequal than his colleagues, sometimes, as in his charming picture 
in the Casino Borghese, the Bath of Diana, recaptured beyond 
academism the accent and the freshness of the great painters of 
the Renaissance. 

But the true original talent of the time grew up outside the 
schools. Michelangelo da Caravaggio (1569--1609) was as tem- 
peramental in his painting as in his wild life. He painted still life 
subjects, that is t o  say, he painted-what had never yet been 
done-for the pleasure of painting independently of subject, and 
he carried his robust naturalism, his violent contrasts of crude 
light and opaque shadow, his taste for unusual and striking 
scenery and a kind of picaresque style, not without nobility, intc 
his great religious subjects. His influence was immense, firstly 
through those who were more or less directly his disciples, such 
as Manfredi and Domenico Feti, both very good painters, tht 
latter showing in several pictures a sincere observation of rustic 
life; but it  extended further. The Genoese and Seapolitan School: 
derived from him, and the great movement of Spanish painting 
in the 17th century was connected with these Schools In  the 
following generations the best endowed painters oscillated be. 
tween the lessons of Caravaggio and the Carracci The romantic 
Salvator Rosa and the fertile improvisor. Luca Giordano, coverec 

the vaults of churches and the ceilings of palaces with brilliant 
compositions which heralded the work of Tiepulo. 

Venice, however, showed during the last period of her splendour 
the same independence as in her golden age. Neither %cademism 
chilled her liveliness, nor the influence of Caravaggio dulled her 
palette. In  the mid-18th century, in the midst of a decadence 
from which she alone in Italy escaped, she had her imitators in 
the painting of manners and landscape in Longhi, Canaletto 
(169 7-1 768) and Guardi ( I  j I 2-1 793). Whilst Piazzetta, a vir- 
tuoso of the bruslf, dispIayed in his easel pictures a freedom and 
an accent which were quite modern and seemed to be already of 
the 19th century. G. B. Tiepolo (1692-1 769) was a decorator of 
the great lineage of Veronese, with a colouration which was less 
powerful and delicate, but more luminous and truly aerial; and 
he had a Romanesque feeling and a festive liveliness when he 
portrayed the Palazzo Labia the Story o f  Antony and Cleopatra, 
his masterpiece. H e  is the last great Italian painter. 

Rubens.-The eclectic art of which the Carracci dreamed was 
realised by Rubens with the ease of genius, and the problem was 
much more complicated for a man of the north, who wished to 
add to it  that fusion of the Flemish and Latin spirits of which 
the rather pedantic attempts of Romanism had only shown the 
difficulties. And he achieved it  without losing anything of his 
overflowing personality, his questing imagination and the enchant- 
ing discoveries of the greatest colourist known to painting. 

There are in the Prado two magnificent pieces of painting the 
comparison of which is eloquent. They are the Original Sin by 
Titian and the full-sized copy which Rubens made of it. Rubens 
desired to be, and believed he had been, scrupulously faithful to 
the original, and indeed his work is nearly as lovely as the paint- 
ing by the great Venetian. However, if one had not seen the 
model and had no information as to  the circumstances of the 
copy, no one, I believe, would imagine he was seeing anything 
but an authentic composition by Rubens, so much has the Flem- 
ing added all the riches as well as some of the faults of the Flem- 
ish school and of his personal genius. 

To  complete the reflections suggested by this juxtaposition, 
the Brussels Museum also offers us a very curious one. On the 
same panel we can see the Miracles o f  St .  Benedict, a large com- 
position painted by Rubens in 1628 and the slightly reduced copy 
made of it  by Delacroix in 1838, in preparing to paint his 
Entry of the Crusaders into Constantinople. Here we have the 
same intention of respectful fidelity as in Rubens before Titian, 
and the same involuntary and mysterious transformation of the 
most expressive parts of the design and colour, We see here the 
violet and sulphurous tones which are the mark of the great 
romantic and as it  were the emanation of his intimate spirit. 

These two poles symbolise to some extent the scope of a genius 
a t  once powerful, happy and easy, who summed up in himself 
the finest conquests of the past and outlined the direction of the 
future for two centuries to come. His successors in France were 
Watteau and Delacroix, and, through Delacroix, Renoir. 

The great English portraitists of the eighteenth century were 
also Rubens's direct descendants through Van Dyck, and so were 
even the landscape painters, beginning with Gainsborough. 

A humanist in the manner of the great figures of the Renais- 
sance and, as was no one after him, curious to know and under- 
stand everything, deeply involved in the great affairs of his time, 
having the confidence of the princes and only using it  in his diplo- 
matic missions as a true Christian in the interests of peace, 
Rubens was one of those rare mortals who do real honour to  
humanity. He was handsome, good and generous, and he loved 
virtue. His laborious life was well ordered. The creator of so 
many delightful pagan feasts went each morning to mass before 
proceeding to his studio. H e  is the most illustrious type of happy 
and perfectly balanced genius, and combined in his own person 
passion and science, ardour and reflection. Rubens expressed 
drama as well as joy, since nothing human was foreign to him, 
and he could command at  will the pathos of colour and expres- 
sion which he required in his religious masterpieces. 

V a n  Dyck.-We rarely see in one School a great master and 
a disciple resembling each other so closely as did Rubens and 
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Van Dyck; or such a resemblance, leaving as it  did all freedom 
of invention to the disciple or, indeed, a great painter educated 
by a great genius. Van Dyck inherited Rubens's marvellous 
facility i? both draughtsmanship and colour, and his touch has 
sometimes a charm and elegance beyond his master's. But this 
facility was not, as in Rubens, the instrument of a great mind 
which embraced without effort the whole world of art. Like 
Rubens, Van Dyck tried to amalgamate the influences of Italy 
and Flanders and he succeeded in some paintings which have a 
touching grace, notably in his Madon7zas and *Holy Families, his 
Crucifixions and Depositions from the Cross, and also in some of 
his mythological compositions. But his main glory was as a 
portraitist, the most elegant and aristocratic ever known, I n  this 
sphere he outdistanced his master and had no rivals, save the 
great English portrait painters of the 18th century whose model 
he was. The great Portrait of Charles I.  in the Louvre is a work 
unique of its kind, for its sovereign elegance achieves by means 
of excellent painting a noble and subtle psychological and 
historical poetry. 

O t h e r  F lemish  Painters.-Around Rubens and Van Dyck a 
pleiad of excellent painters worked in Antwerp which, since the 
first years of the 16th century, had taken the place of Bruges 
as the capital of Flemish art. Many assisted Rubens in the 
execution of his great decorative schemes such as the Life of 
Marie de Me'dicis; Snyders and Paul de Vos, excellent animal 
painters, Fyt, a still-life painter. Cornelis de VOS (1585-1651) is 
a remarkable portraitist, even more realist than his master. 
Jordaens (1593-1678) had a powerful temperament. At his best 
he rose almost to the level of Rubens, in pictures which reveal a 
beautiful and healthy nudity. 

David Teniers (1610-1690) developed entirely from Rubens's 
Kernzesse pictures. From these this impeccable craftsman took 
his dancing and drinking peasants and his fine landscapes. Their 
joviality is rather conventional and the somewhat superficial 
observation turns quickly to caricature. But all the material part 
of his painting-the surety of his touch, the transparency of his 
medium, his brilliant and subtle colour-calls for unrestricted 
praise. H e  shows the greatest truth in his landscapes; his delicate 
greens and his silvery light sometimes give a real distinction to 
his pictures when he restrains his too facile humour. 

Jan Siberechts (1627-1703) did not enjoy Teniers's vogue and 
good fortune. H e  had closer affinities with the French painters 
Le Nain and the Dutch painters of the same period than with the 
Flemings in the style of Teniers. His is an independent and an 
isolated figure. 

Adriaen Brouwer (1605 or 1606-1638) is still closer akin to 
the Dutch. Though he was born a t  Oudenarde the disordered 
episodes in  this Bohemian's life show a secret attraction to 
Holland. H e  generally painted Taver7t Interiors very similar to  
the favourite subjects of Teniers and his imitators, but he dis- 
played in them a feeling for style and chiaroscuro which raises 
him well above the Flemish Little Masters. His little panels, 
whose subiects are so similar to many others of the time, charm 
and hold us by  a fantastic imagination analogous to that of 
Bruegel the Elder and have a mysterious luminosity like that 
of Rembrandt. And this is no small praise. His rare landscapes 
are quite unlike those of the other Flemings. 

Holland.- In Holland a t  this time there was unfolding a 
magnificent and almost unexpected art, very different from any- 
thing we might have foreseen from its rather confused beginnings, 
At a period when there was not yet any very definite political 
division between the northern and southern parts of the Low 
Countries, there were few painters who could be regarded as 
specifically Dutch for, from the last third of the 15th century to 
the end of the 16th the Dutch could not be clearly distinguished 
from the Flemings. They treated the same religious subjects in 
very much the same manner. Gerard de Saint Jean (Geertgen 
to t  Sint Jans, b. Leyden, c. 1465, d. Haarlem, 1493), whose 
generally accepted works are rare, is almost the only Primitive 
of remarkable talent among them. I n  the following generation 
Lucas van Leyden (1494-1533) was a real innovator. His por- 
traits are almost as incisive as those of the great Albrecht Durer, 

bis elder by twenty years. Indeed, without the Reformation, with 
its political and social as well as its religious consequences, the 
Dutch school would perhaps have continued to represent only a 
local variation of Flemish painting. But the Reformation won all 
the northern provinces of the Low Countries, which soon after 
called themselves the United Provinces, and Spain, after forty 
years of fierce warfare, was obliged to recognise the indepen- 
dence of her former subjects. 

The Reformation wanted churches devoid of images. The 
result was that there was no more religious painting. The current 
of naturalism which, since the Renaissance, had spread over the 
world, but which, i n  Catholic countries, conciliated itself with 
religious idealism and even placed itself voluntarily a t  the service 
of faith and dogma, reigned thenceforth in Holland without 
obstacle or compromise. Painters no longer had to submit to 
the commands of a king, a court or a church. They had only to 
please the republican bourgeoisie who, having once known how 
to fight to assure their independence, now enriched themselves 
and their country as merchants, bankers and ship brokers. They 
therefore painted pictures of dimensions and subjects suitable 
for the decoration of elegant but rather small houses. Portraits, 
landscapes, scenes of everyday life formed the themes of Dutch 
painting, thus foreshadowing the programme of the 19th century. 

An official and civic ar t  existed only in the form of the collec- 
tive portrait which displayed, round a banquet or council table, 
a group of town magistrates, professors, syndics of a corporation 
or officers of a company of volunteers. The Dutch painters 
immediately excelled in this untried genre. Hals was the first to  
interpret i t ;  then came the great Rembrandt, and Van der Helst 
(1613-1670) followed worthily in  the footsteps of these two 
leaders. Individual portraiture claimed also skilled craftsmen, 
Mierevelt, Moreelse, Ravesteyn, Thomas de Keyser and Bol. 

Within the limits of a purely prosaic conception the Dutch 
were inventors, and a t  once they showed a perfection of tech- 
nique which has perhaps never been surpassed nor even equalled. 
I t  is possible that the first idea of the Card players, the Drinkers, 
the Concerts, the Merrymakers, which were multiplied to  infinity 
during more than two centuries, derived from Caravaggio. Indeed 
the connecting link between Holland and Italy is visible in the 
person of Gerard Van Honthorst (1590-1656), who lived for 
long in Rome where he was called Gherardo della Kotte, and who 
took back to his country two or three themes borrowed from his 
master Caravaggio, and a taste for interior lighting effects, 
achieved either by the skilful use of chiaroscuro or by a point 
of artificial light. But the Dutch painters soon abandoned what 
remained of the decorative and fanciful intentions of the Ital- 
ianized Honthorst. They desired no other Muse than Truth. 
T o  give a faithful and recognisable image of all which could be 
seen in their own and their neighbour's houses, in the cultivation 
of the fields, by the side of and on the sea which was everywhere 
so close to them, which was perhaps the principal field of activity 
of this maritime people-such was the ideal of these painters, 
and it was more exactly in harmony with their national spirit and 
temperament than any other example which we can quote. From 
thence came a tranquil certitude which is one of the distinguish- 
ing characteristics of Dutch art. 

Dutch'Masters.-The first among the artists of Holland to de- 
serve the title of a great painter, Frans Hals, was a portraitist 
and painted nothing but portraits. But they were all portraitists. 

I n  everything the Dutch were innovators. Landscape had been 
brought to a high degree of poetry and truth from the time when 
the French miniaturists illustrated the TrBs Riches Hez~res of the 
Duke of Berry: and later when the Venetians, in  works of in- 
finitely prolonged and magnificent resonances, made of i t  an 
ample melody uniting man to nature. And a t  the same time when 
Ruysdael, Van Goyen, the Van de Veldes, Hobbema, IVynants, 
Paul Potter, Aelbert Cuyp and Van der Heyden flourished, Pous- 
sin, assuming for his part the Venetian ideal, gave i t  a more 
universal sovereignty in  adding to it  his note of noble and high 
intellectuality. I t  remained for the Dutch to create for the first 
time masterpieces which were neither picturesque nor orna- 
mental, and to have no apparent ambition beyond the exact ren- 
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NINETEENTH CENTURY PAINTINGS 

1. " Liberty Guiding the People" by  Eugirne Deiacroix (1798-1863). 5. "Danseuse sur la  Scine" by  Hi la i re Germain Edgard Degas (1834- 
French. i n  the Louvre, Paris 1917) ,  one of the leaders of the French Impressionist school 

2 " Portra i t  of Mme. Seriziat and her Child" by Jacques Louis David 6. "Le Repos" (port ra i t  of Berthe Morisot) by Edouard Manet (1832- 
(1748-1825).  In  the Louvre, Paris 8 3 ) ,  the forerunner of the l rn~ressionist  movement i n  France. I n  the 

3. "The Bathers" by Georges Seurat (1859-1891). French. In  the Na- Metropolitan Museum of A r t  
t ional  Gallery, London 7. "Autumn Oaks" by George lnness (1825-94), American. I n  the Metro-  

4. "Lady i n  Blue" by Jean-Baptiste Camille Corot (1796-1875),  French. pol i tan Museum of A r t  
One of the best f~gure  subjects by this painter, better known for his 8.  "Souvenir of Normandy" by  Corot, Barbizon school. I n  the Metropol i tan 
landscapes (see fig. 8 ) .  In  the Louvre, Paris Museum of A r t  
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dering of things hitherto deemed devoid of interest. 

Their innovations were hardly less great in genre pictures as 
they conceived them, though the origins of this style can be traced 
to the greatest of Flemish primitives, Van Eyck, when he painted 
Arnolfini and his Wi fe  in the midst of the familiar setting of their 
daily life. The Dutch painters of rich or poor interiors, of caba- 
rets, artists' studios, fashionable parties in marble-paved halls 
hung with gilded velvet, gallant conversations over a table bearing 
wine and a long-stemmed glass, seem once again wholly pre- 
occupied with a care for exactitude. But they compel our admira- 
tion and even our sympathy by  the refinement of their colour, 
the exactness of the lighting, a touch of incredible sureness, a t  
once precise and soft, and also because we feel in the best of 
them a secret and intimate pleasure in the subjects they have 
chosen, of ~irhich their extraordinary virtuosity is only an instru- 
ment. That is why Holland, when she quotes Adriaen Van Ostade, 
Terborch, Jan Steen and Gabriel Metsu, Pieter de Hooch and 
Vermeer of Delft, knows that these are painters who are unlike 
any elsewhere, and that, for purely pictorial qualities, the school 
which they formed can challenge comparison with the most 
illustrious. The general character of this school seems to be, 
besides justness of observation and perfection of rendering, a 
placidity which favours the exercise of these two gifts. 

But here we may bethink ourselves of the fact that generalisa- 
tions and classifications are always rather vain. The history of 
ar t  cannot do without them: they are the necessary frames; but 
to compel into them the reality, which is always complex and 
full of contradictions, artifice is  now and then necessary. No 
period in the history of ar t  more suitably illustrates these reflec- 
tions. The essential features which we have believed ourselves 
able to  attribute to the whole of Dutch painting do indeed apply 
to  the majority of the painters of that school. But others escape 
our definition, and these happen to be the best, amongst them that 
summit of humanity, Rembrandt, who surpasses all the rest. 
We should have no reason to change the idea accepted generally and 
with reason of the Dutch.schoo1 if Rembrandt had not existed, 
and if Hals, Steen and Vermeer had equally been excluded. But 
how much in that case would the glory of Holland have been 
dimmed. For, in our judgment, Hals, Steen and Vermeer were, 
with Rembrandt, the true original geniuses of Holland; but, in 
a School genius is an accident, and a danger to  its evolution. 

Of the four great painters of Holland, Vermeer (1632-1675) is 
the only one who corresponds to that idea we have of the national 
placidity. H e  is perhaps the heroic type of placidity, for in none 
of his pictures is there the least breath of disquietude. We have 
everywhere the impression that he laid the strokes on slowly, but 
with faultless certainty, and that he was as interested in a reflec- 
tion in a bottle, or a curtain on a wall, in the stuff of a carpet or 
a dress, as in the faces of his men and women. No apparent 
virtuosity, no prowess of the brush, no superfluities here, but all 
leads to  perfection and to the maximum of effect expressible by 
simple exactness : exactness of composition, of draughtsmanship, 
of colouration which in its clear and rather cold range of colours 
under a silvery light is a rare and original creation. 

I n  the other three great painters of the Dutch school, however, 
i t  would be difficult to  discover the least sign of placidity. I n  
place of the calm attitudes which we see in the majority of the 
persons who people the pictures of Terborch, of Metsu and of 
their contemporaries, including Vermeer, everything in the work 
of Hals and Steen is full of movement and even of agitation. We 
can almost say that this is noisy painting. I n  looking at  the Fdte 
at an I n n  and many other pictures by Steen (1626-1679) we can 
almost hear the heavy slaps on the back of the drunkards who 
hustle each other, their shoes beating the ground, the piercing 
cries and bellows resembling the cries of animals, and the no less 
sonorous bursts of laughter, whilst a musician blows violently 
into an instrument which seems dumb in the midst of that 
infernal charivari. H e  is very unequal, but when he is well in- 
spired he lavishes on the scenes of debauchery which he loved to 
depict, the charms of a lively colouration and a sensitive touch. 

Analogous remarks apply to Frans Hals (1580 or 1581-1666), 
save in what concerns his moral intentions, which were non- 

existent. And these remarks are still more significant here since 
Hals devoted himself almost exclusively to a subject in which a 
taste for agitation had not much chance of spreading itself. When 
he painted the portrait of a rich and important personage how 
could he abandon himself to  the impulses of his imagination? 
He was obliged to choose a pose conformable t o  the rank and 
pretensions of his sitter. I t  was the same in those assemblies of 
Archers of St. George or St .  Adrien which amply made his repu- 
tation. These officers in their fine uniforms, escorting the flag 
of their company, wished to bequeath to  posterity a flattering 
likeness of themselves. Hals, with his vast facility, his unctuous 
and flexible medium, his gift of touching in broadly a human 
being in his own likeness, a t  least outwardly, found the means 
of introducing movement everywhere into his faces, in  the eyes 
which seek ours, in the mouths opened to speak, in the hands 
about t o  grasp an object and also into the sumptuous ampleness 
of the clothes he paints. H e  did not forget in his civic pictures 
the flags, which furnished him with picturesque backgrounds. 

But he was still more a t  his ease perhaps with the popular 
models who inspired his imaginary figures. The Bohemian 
(Louvre), the Guitarist and the Hille Bobbe (Berlin). 

As for Rembrandt (1606-1669), in spite of the secret and 
august peace which emanates from some of his religious com- 
positions such a s  the Pilgrims at  Emmaus and the Carpenter's 
Family, who could believe he possessed his share of Dutch 
placidity? H e  is completely mysterious in his spirit, his character, 
his life, his work and his method of painting. But what we can 
divine of his essential nature through his painting and the trivial 
or tragic incidents of his unfortunate life, whose misfortunes even 
are not entirely explicable, conjures u p  a disturbance of ideas and 
feelings, contradictory impulses emerging from the depths of his 
being like the light and shade of his pictures. I n  spite of this 
nothing perhaps in  the history of ar t  gives a more profound 
impression of unity than his paintings, composed though they be 
of such different elements, loaded with such complex significations. 
I n  the same way his nature, full of contradictions, so rich, power- 
ful and dominant and a t  the same time so feeble and helpless 
against the snares of life and the attacks of fate, seems yet to 
reveal a closer unity than we see in  any other genius between his 
intelligence, his mind and his heart. 

One feels as if his mind, that genial, great, free mind, bold and 
ignorant of all servitude, which led him to the loftiest meditations 
and the most sublime reveries, derived from the same source as his 
emotions. From this comes the tragic element which he imprinted 
on everything he painted, irrespective of subject; perhaps I ought 
to  say on everything he painted on his inspired days. For  there 
was inequality in his work for the reason that the sublime, which 
was the natural vocation of such a man, is not a daily thing. 

I t  seems as though this singular, strange, attractive and almost 
enigmatic personality was slow in developing, or a t  least in 
attaining its complete expansion. That Rembrandt early showed 
talent and an original vision of the world would be sufficiently 
proved by his youthful etchings and his first self-portraits of about 
1630. I n  painting, however, he did not a t  once find the method 
of which he had need to express the still uncomprehended things 
he had to say, the audacious, broad and personal method which 
we admire in the masterpieces of his maturity and old age, but 
which, in spite of its subtlety, was adjudged brutal and certainly 
contributed to alienate his public. H e  first adopted a polished 
style very similar to the manner of the "Little Masters" of his 
country which ended by degenerating into those tours de force 
of vain minutiae which made the reputation of Gerard Dou. If 
Rembrandt had only left us the large full-length formal portraits 
which brought him success among the rich burgesses of Amster- 
dam, or even celebrated and much admired pictures like The 
Anatomy Lessolz of Doctor Tzdp (163z), he would count without 
any doubt among the excellent painters, but he would not be the 
man in whom we salute a brother t o  be pitied, a solitary spirit 
infinitely surpassing us, a kind of sibyllic prophet charged with 
misery as well as blessings, creator of a new-tongue for the 
translation of human sorrow, mercy, goodness and all the contra- 
dictions and anxieties of the human spirit. 
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From the time of his beginnings and of his success however, 

lighting played a major part in his conception of painting and 
he made it  the principal instrument of his investigations into 
the arcana of the interior life. I t  already revealed to  him the 
poetry of human physiognomy when he painted the Philosopher 
in meditation or that Holy Family, so deliciously absorbed in its 
modest intimacy that it  was formerly called the Carpenter's 
Family, or the Angel Raphael leaving Tobias (both of the year 
1637). But soon he asked for something more. The  Night Watch  
(1642) marks a t  once the apotheosis of his reputation and the 
beginning of his fall from favour. Those important personages, 
the officers of the Civic Guard, in ordering this large canvas from 
him, gave him to understand that they regarded him as capable 
of rivalling the famous civic groups of Frans Hals. Rembrandt 
believed that he had henceforth enough authority to disregard the 
rules of this type of work. H e  painted the portraits and made 
them richer in profound humanity than the vivacious but super- 
ficial effigies of Frans Hals. For the rest, he used imagination 
and fantasy to relieve a theme he considered too prosaic. Inde- 
pendent of enigmatic figures like that of the little girl with the 
cock, or a t  least to which he gave an enigmatic appearance-for 
the little girl who looks like an apparition is only carrying the 
prize of the shooting competition to which the soldiers go-he had 
a genial inspiration which was misunderstood. H e  applied here 
fully for the first time his instinct for transfiguring in his own 
peculiar way even the most banal subject. As Fromentin (who, in 
his Maztres d' autrefois, analysed more successfully than anyone 
else the essence of Rembrandt's genius and his means of expres- 
sion) has said, the invention here consists in "illuminating an 
actual scene by a light which was not so, i.e., in giving to a fact 
the ideal character of a vision." 

Henceforth Rembrandt knew what he could do. H e  did not 
ever attempt to paint light for its own sake as did later the im- 
pressionists. H e  used it as an instrument of projection and of 
expression of the invisible and the imponderable. H e  cared, not 
for material things, nor for light even, but for humanity, feeble, 
tortured, miserable but upon which a ray sometimes fell from 
above, an ineffable pity, a mysterious consolation. A figure at  
once divine and human appeared to those who had the eyes t o  
see and concerned itself with the vicissitudes of the life of the 
humble, the figure of Christ bending over the wounds of soul 
and body, curing and pardoning, who says, "Remember that I 
am gentle and humble of heart. . . ." I t  is greatly to  Rem- 
brandt's honour that, more than any other painter perhaps, he 
could evoke not the least of the Saviour's characteristics, His 
infinite goodness and gentle mercy. I t  is no exaggeration to say 
that, after the Primitives, Rembrandt is, with Greco, and per- 
haps more than the exclusively mystic Greco, the most religious 
of the painters. H e  was religious and human a t  once. His soul 
was ennobled by misfortune and his spirit continued to grow more 
powerful, more inventive, more touching. 

No, he did not love light for its own sake and shadow did not 
seem to him less precious nor less rich in  mysteries. Here again 
we cannot do better in characterising his method than to turn to 
Fromentin: "All is immersed in a bath of shadow, into which 
the light itself is plunged, save what is left outside to  make it  
appear more distant, more radiant, turning the dark waves round 
lighted centres, shading them, crossing them, thickening them, 
rendering nevertheless the darkness transparent, the half-darks 
easy to pierce, giving finally even to the strongest colours a sort 
of permeability which prevents them from being black." Every- 
thing in his work is personal invention, but only for his own 
usage. He had however carefully studied the Italians-Correggio 
and the Venetians in particular. But what he drew from them did 
not resemble them at  all, and resembled nothing but himself. 

Rembrandt had pupils, disciples, imitators. Some of them had 
talent, for example Nicolaes Maes, Govaert Flinck, Ferdinand 
Bol, Gerbrandt Van den Eeckhout, Aert Van Gelder, Jan Lievens. 
Carel Fabritius alone was an exquisite painter but. though a pupil 
of Rembrandt, he is nearer to Vermeer than to the author of the 
Pilgrims at Enzmaus. But what were they beside him? When they 
rose nearest to him it was only to arrive a t  the height of his least 

good and least personal work. For, in the pursuit of an ideal so 
new and so difficult, how could he avoid partial failures? For this 
reason misfortune proved rather favourable to Rembrandt's 
genius: he was not built to  work on commission. And this was 
why the ordinary enough portrait-paintlr of the great bourgeois 
of Amsterdam of about 1640 became the admirable and incom- 
parable painter, unceasingly renewed in the numerous tragic self- 
portraits of his old age such as the Renzbrandt azc Foulard 
(Louvre), and in those which he made resplendent with the 
goodness shining in the features of his servant and faithful friend, 
Hendrickje Stoffels. Then for the first time we see, as we have 
since seen frequently enough in modern times, a great artist who 
renounced the comprehension of the public or even of self-styled 
connoisseurs, and whose one thought was to satisfy himself, to  
put the whole of himself and his dreams into his painting. 

Rembrandt is the first plastic genius to  be  a modern. H e  is 
confidential as no one ever was before in  art. Under all dis- 
guises, through the subjects which he  chose in his universal 
curiosity and his poetic taste for the fables, legends and stories 
which have enchanted the imagination of humanity, i t  is himself 
whom he confesses. This led him to an accent of uncompromising 
truth, even of crude truth, and moreover he never separated the 
real from the imaginary. H e  never once treated one of the sub- 
jects of real life which then formed the repertory of his Dutch 
contemporaries. But he painted the Flayed Ox, an almost repul- 
sive spectacle before which nearly all specialists in  still life would 
have recoiled. Indeed it  is not a still life such as was paintcd by 
other painters, even the best like Chardin. The uncompromising 
realism of the Flayed Ox is of the same order, and requires the 
same effort of imagination, as the pathetic realism of the por- 
traits of old age and of the ideal compositions. 

He had a universal curiosity and he lived, meditated, dreamed 
and painted thrown back on himself. H e  thought of the great 
Venetians who breathed a noble and voluptuous liveliness, he 
borrowed their subjects and made of them an art out of the 
inner life and full of profound emotian. Mythological and reli- 
gious subjects were treated as he treated his portraits. For, 
all that he took from reality and even from the works of others 
he transmuted instantly into his own substance. In the con- 
stant, indissoluble and unsought for mingling of imagination and 
reality we are reminded of Shakespeare, though Rembrandt's 
masterpieces were pure plastic creations. 

After this magnificent expansion, towards the end of the 17th 
century the first signs of decadence set in  in  Holland. I t  was 
consummated in the 18th century. No soul remained, nothing 
but a poor ideal of detailed execution which ended in dryness or 
insipidity. No soul in the country of Rembrandt, among the 
painters who could have unceasingly before their eyes examples 
of the greatest painter of the soul who ever existed. By this we 
can measure the extent to  which really great men outdistance 
their time and their country, and can be strangers to them, above 
and outside the movement of the Schools to which they are 
supposed to belong. They are meteors, taken from the sky. No 
doubt they resemble the chameleon which takes the colour of 
the ground on which it  lies. But that changes nothing of their 
nature or their origin, which are otherwise. 

SPANISH SCHOOL 
The same years of the seventeenth century which saw so great 

an expahsion of Flemish and Dutch painting, brought into the 
scheme of universal ar t  a School which till then had remained 
aloof. I t  is only recently that scholars have begun t o  study the  
origins of painting in Spain and much obscurity still prevails. 

I t  seems that Catalonia was the principal seat of art in the 13th, 
14th and 15th centuries. Artists first worked there under the al- 
most solitary influence of the French miniaturists, then this influ- 
ence was shared by the Sienese painters and, a few years later, by 
the Flemings. However, till the extreme end of the 15th century, 
works in a gracious and delicate style like those of Jaume Huguet 
(whose name seems to indicate a French origin) showed that in  
the midst of a general production which seemed like a mere pro- 
longation of Flemish painting there was still, a t  least in Barcelona, 
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a certain air wafted from France. 

The 16th century, in Spain as in Flanders, is the epoch of Ro- 
manism. A cold and scholarly combination was created by the 
artists, who were theorists more than painters, between the Flem- 
ish realism, which to some extent corresponded with the instruc- 
tive leanings of the Spanish imagination, and the classical models 
of the Italian Renaissance. I t  is curious that the man who in the 
16th century seemed to be the most authentic representative of 
Spain was Antonio Moro ( I  512-157 j) who, born in  Holland, 
called himself there Anthony Mor Van Dashorst and who, highly 
favoured by the courts of Brussels, London and Madrid, painted 
portraits of admirable truth and dignity. I t  was yet another 
foreigner who soon afterwards offered to Spain an art in which 
she could recognize her mystic and chivalrous spirit. 

The Cretan, Domenikos Theotokopoulos, called El  Greco 
(c. 1542-1614) studied in  Venice in  Titian's studio, and his first 
works bore the marks of their Venetian origin, mingled with the 
influences of Correggio and Michelangelo. He arrived in Spain 
about 1580 and soon settled down a t  Toledo. There was no doubt 
a mysterious affinity between this late Greek, whose imagination 
seemed to have preserved the hieratic figures with wondering eyes 
of the Byzantine Mosaics, and the strange town, the heart of re- 
ligious and military Spain, where everything spoke of ardour, 
secrecy. spirituality and a sort of passionate austerity. Theotoko- 
poulos. the pupil of Titian, preferred the dramatic and tormented 
inspiration of Tintoretto to  the nobly balanced conceptions of 
his master. H e  there led the life of a gentleman of fantastic dis- 
position and, after a certain time, did not appear to wish to  sell 
any more of his pictures. H e  painted only for his own pleasure 
and this was what gave to his best work the irresistible attraction 
which fascinates us. Though unequal he was always sincere to 
himself. This man, who in many aspects of his personality and 
his work seems more mediaeval than the most authentic Primi- 
tives, links up  with our most modern ideas of the pure essentials 
of art and the specific attitude of the artist. What sensation was 
to  painters from the last third of the 19th century, an impulse of 
the soul was to  Greco and, in spite of the spiritual abyss between 
the two principles, the plastic effects are not very different. No 
one perhaps has seemed more indifferent, more disdainful even, 
to material truth. His disproportionately long and twisted figures 
flout the most elementary rules of anatomy, and in spite of his 
ability as a portraitist, his construction of faces is not much more 
correct. H e  twists lines and colours a t  his despotic fancy. But, 
once these concessions are made to the rights of criticism, if we 
are content just to  look, the incantation of this extraordinary and 
unique ar t  takes hold of us. These undulating lines tending to 
the vertical, this coloration with its predominating blacks and 
whites, impoverished by a kind of ascetic will, all tend to an ex- 
traordinary intensity of expression. These lines in truth have the 
trembling elevation of prayer and ecstasy, and they compose a 
marvellous melody sustained b y  a harmony resembling a night sky 
broken by violet-tinted clouds, silvery pallors, pale yellows and 
green lights. This man, who seems to care for nothing but what 
comes from his arbitrary fancy, was, by  a miraculous paradox, a 
portrait painter when he wished to be, and he put ardent life into 
his livid faces in which no single drop of blood ever circulated. 

His Coronatio~zs of the Virgin, his Assumpbions, his Resurrec- 
tions show us that he is the only painter who has really spread 
celestial visions before our mortal eyes; he painted them as he 
saw them. And in the great canvas which is his masterpiece, the 
Burial of Count Orgaz, he achieved, as no one before him had 
done, and probably no one after him will do, an understanding and 
interrelation, which seem quite natural, between the supernatural 
and the material. We feel that this marvellous picture must have 
appeared complete to  the imagination of the artist with its com- 
position so bold and, we may even say, so  true. An almost uncom- 
promising realism and a spontaneous mysticism are thenceforth 
the two poles of Spanish art. Even in periods in which, and in 
the works of painters in  whom, the desire for realism seems pre- 
dominant a sort of mystic vibration is never wholly absent. 

We see this soon afterwards in the work of several great painters 
who represent the various regional tendencies, a t  Valencia in 

Ribera (1588-1652), a t  Seville in Herrera the Elder (1576-1656) 
and in Zurbaran (1598-?1669). All three had been subjected t o  
Italian influences. Ribera in his early days was a real Neapolitan, 
and a t  Naples was nicknamed Lo Spagnoletto. Zurbaran had been 
in Rome. But the national temperament was so strong in them all 
that there was no risk of their repeating the experiment of the 16th 
century and the Romanists. They had no wish to extract a n  aca- 
demic formula from their Italian models. Besides they went by in- 
stinct to the masters of naturalism and particularly to Caravaggio. 
Each in his own way, Herrera, Ribera and Zurbaran applied to  all 
his subjects, whether sacred, profane or even popular, a disdain 
for convention which gives a new accent to  traditional themes 
and a touch of the crude, the direct and the brutal to their vision 
of reality, but always with a feeling for the pictaresque and the 
dramatic latent in all the scenes of life. The celebrated Monk at 
prayer in the National Gallery (officially called A Franciscan) 
shows clearly how Zurbaran, the most idealist and a t  the same 
time the most balanced of the three artists quoted, arrived a t  an 
extraordinary intensity of spiritual expression by realistic means, 
as much in the individual character of the half-hidden face, as in  
the striking rendering of the heavy robe and in the violent opposi- 
tion of light and shade. This contrast of light and shade was 
carried by  Ribera t o  its maximum of intensity and he drew from 
it by  turns effects of realism, tragic horror and even of suavity. 
From Ribera's Club-Foot and the like derive the popular types of 
Velazquez, the beggars of Murillo, the grimacing or burlesque 
figures of Goya, and even certain early works by  Manet. 

Velazquez (1599-1660) owed much to these excellent painters. 
However he  only called on Herrera and he was not the pupil of 
the frenzied Spagnoletto; but his youthful works show clearly the 
influence of Zurbaran. The life and career of Velazquez, as  well 
as the part h e  played in the art of his country, remind us of 
Rubens. Both represent a magnificent expansion after a period 
of fruitful preparation. Both led brilliant lives and enjoyed the 
favour of princes. The duties of the court occupied an ever 
greater place i n  the life of Velazquez than in that of Rubens. 
From 1624 till his death, he hardly quitted the court, except for 
two journeys t o  Italy a t  an interval of twenty years; and even 
these visits were official missions. 

Velazquez admired Greco and even possessed some of his 
canvases. H e  made Rubens's acquaintance during the latter's 
visit to  Madrid. Above all, like Rubens himself, he had carefully 
studied the great Venetians whose masterpieces adorned the 
royal palace. All this explains the development of the most per- 
fect artist produced by Spain, one of the most perfect ever seen 
anywhere. But i t  would have been insufficient without the gift 
of genius. We receive the impression that this intelligent but 
passionless artist, this accomplished example of civilised man, 
had an almost limitless power over his own faculties. H e  wished 
a t  first t o  learn his work by principles; he exercised his eye and 
hand in the manner of Zurbaran in 11bodeg6ns," i.e., still-lifes 
and pictures depicting popular types. H e  succeeded from the 
first with a prodigious facility. H e  was not more than nineteen 
when he produced that Aguador de Sevilla, in which the distribu- 
tion of light and shade, the truth of types and poses, their natural- 
ness, the method a t  once sober and rich, are all perfect. From 
that moment it  was clear that he was destined to be an admirable 
portrait painter, elegant even in his popular types and his real- 
ism. If we were looking for a pretext for criticism we might say 
that the three figures in the picture were perfect in vain, their 
perfection being eclipsed by  that of two marvellously painted 
"alcarazas" of unbaked clay set out in the foreground. 

H e  might have been content with similar results and pursued 
the development of his personality with the aid of this quickly 
acquired and scholarly technique. But, soon after his arrival in  
Madrid and from the Time that he was appointed painter to the 
king (1624)) his style changed. He created for himself, b y  an act 
of his intelligence and his will, that facile, rapid and almost fault- 
less technique, in  which he combines power, breadth and mellow- 
ness, and seems with one brush-stroke to render form, expression 
and light, a truly incomparable manner which is the very per- 
fection of painting. It is unique in satisfying at  once both the 
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ignorant and the connoisseur. A canvas by Velazquez, particularly 
a head by him, since he was primarily a portraitist, is immediately 
accessible to the most unlearned spectator, who can admire with- 
out effort its truth, its life and what seems to him its simple and 
striking effect. However, the initiate who knows the difficulties 
of the art of painting, delights in the marvellous science, the 
subtleties and refinements which permit a most gifted artist to 
realise a creation so similar, indeed so equivalent, to a work of 
nature. Rubens and the Venetians taught Velazquez much; he 
would not have denied i t ;  but of the generations of painters who 
have questioned them with respect, anxiety and even enthusiasm, 
who has drawn from them a style of painting comparable to that 
of Velazquez? We may say that the man who found all things 
easy, save the expression of passion, doubt and anguish, deliber- 
ated clearly on the different obligations of his life. With court 
duties and ceremonies encroaching more and more on his time he 
had need to evolve a sort of script appropriate to the circum- 
stances. Thus necessity, the mother of invention, gave us the 
enchantment which we feel in the works of this painter who is, 
as Manet said and others have thought, "the painter's painter." 

Some may murmur: "Yes, those who desire it  have in Velazquez 
an incomparable painter; but this tremendous imitator of life has 
no imagination." These captious critics are perhaps right if they 
mean by imagination the faculty of translating plastically 
legendary themes, fables and mythology, of composing allegories 
and covering a ceiling with winged or floating creatures making 
gestures unrelated to terrestrial usage. But is it not imagination, 
and that of an order most appropriate to a painter, to  compose 
with a restrained palette an entirely novel range of colours, full of 
distinction and subtlety as well as force, and to play on it  with 
the faultless touch of an accomplished musician? These har- 
monies at  once sober, refined, and peculiar to him, contribute to 
the very individual impression we experience before Velazquez's 
masterpieces, whether they be portraits or compositions in which 
the portraiture is the essential element. Their truth is imposed 
on us with so much force that we are tempted, under the impact 
of the sensation, to accuse even the greatest of other painters of 
falsehood; poetic falsehood, pathetic falsehood, all the loveliest 
forms of falsehood if you will;. but falsehood, none the less. 

However, if the picture takes hold of us, i t  is not only because 
it makes us see what our eyes ought to have seen and have missed, 
but because it opens to us an unknown world created by art, 
before which we stand thunderstruck, holding our breath as at  
a magical apparition. Velazquez was continually painting por- 
traits of the king, the infantes and infantas, and the same princes 
and nobles. In spite of his loyalty as a courtier, which amounted 
to devotion, he used no artifice to embellish his models. he hid 
none of their awkwardnesses or oddities. However, by virtue of 
the supreme elegance and distinction innate in him, he offers us 
images of his aristocratic models of which we from the first admire 
the beauty; they are charming, attractive, imposing or disturbing 
and they hold our attention indefinitely like enigmas. 

I t  may be that Velazquez was not entirely successfuI in his 
various essays in religious painting. There again, we may note 
an original trait of his personality in devotional Spain and at the 
time when the old Ribera and the young Murillo enjoyed so much 
success in the interpretation of Christian themes, the one with 
dramatic intensity, the other with suavity. Still we may say that 
if his Coro~tation of the Virgin lends itself to some extent to the 
reproach of coldness, its composition is of perfect and original 
elegance, and his type of Madonna resembles no other. If he had 
executed no more than his large Christ on the Cross, to-day in the 
Prado, that would have been enough. I t  is perhaps the loveliest 
modern image of the divine Crucified, simply conceived from the 
indications of the liturgy, painted for all the faithful, great and 
small, and with all the resources of a skilled technique. 

Finally three great compositions set the seal to Velazquez's 
glory; his originality is completely affirmed in them as well as the 
sovereign elegance of his genius in invention. These compositions 
are the Lances or the Sz4rrender of Breda, the Menivas and 
Tapestry Weavers. The Lances was an official picture ordered by 
the king in honour of a military event regarded as glorious for 

the monarchy; it  fulfilled the same function as, later on, did the 
canvases of Van der Meulen celebrating the splendours of Louis 
XIV. But, without disdaining the faithful and picturesque an- 
nalist Van der Meulen, what a difference lay between the two! 
This noble and easy composition overspread with a fine light, 
this chivalrous air, these fine portraits, this blue and silver sky 
striped by the line of lances, all is the invention of a supremely 
intelligent great artist. I t  is the finest historical picture in exis- 
tence, and we can say further, the only one to belong to the high- 
est category of artistic creation. 

The Menims  and the Tapestry Weavers are still greater. By a 
miracle of hidden art which shows nothing concerted. calculated 
or arranged, these two canvases which represent, the one a corner 
apparently chosen a t  random in the tapestry weaving factory of 
Santa Barbara, the other a room in the Royal Palace in which 
Velazquez himself is painting the portraits of Philip IV. and his 
second wife, Maria-Anna of Austria, are works unique of their 
kind. They had no precedent and have been followed by no 
equivalent, though they contain inexhaustible lessons for modern 
painting. The word realism with its signification of preconceived 
ideas and deliberate demonstration fails to  express them. The 
painter here had no fixed intention, he was neither for nor against 
what he saw, the action he represented, the human beings, royal 
personages, children, dwarfs or workers who participated in that 
action. We feel as if he neither loved nor blamed, indeed as if 
he experienced no feeling a t  all. I s  there even a subject-properly 
speaking-in these two pictures? In  the foreground of the one 
the weavers are occupied by their work and take the various poses 
necessitated by it. But in the background, under a quite different 
light, on a different level, some ladies, whose presence seems 
quite fortuitous, have just entered the factory and are looking 
at  the tapestries they are shown; and they resemble, one does 
not quite know why, a fairy apparition. There is no discord 
however, and above all no striving for effect. I n  the other pic- 
ture the whole foreground is occupied by three elegaht and charm- 
ing figures, a little infanta stiff in her rich robes and two maids 
of honour eager to  serve her. I n  the shadows are two dwarfs and 
a large dog. It is quite right that we have grown accustomed to 
call the picture the Meninas, though the subject is supposed to be 
Velazquez painting the portraits of the king and queen. Velazquez 
is indeed there, but in the middle distance and in shadow, and 
before him is an immense stretcher on which he paints the compo- 
sition almost life-size. As for his august models, we have to look 
for them. Right in the background, shown in a dim light still 
further obscured by the curtains of the windows there are side 
by side two rectangles of light, one brighter than the other; the 
brighter is a door opening on a staircase on which a man turns 
towards us, and the other is a mirror reflecting the distant image 
of the king and queen posing for the painter. Thus there is a 
problem of subject and intention, or rather the apparent absence 
of the painter's intention is itself a problem. But his art affects 
us as a magical invocation of truth and life. 

Good craftsmen worked in Madrid for some time under the 
influence exerted by Velazquez: his son-in-law Mazo (1615-1667), 
to whom is now attributed the charming little picture the Meel- 
ing of Thirteen Gentletnen (Louvre) and Carrefio de Miranda 
(1614-1685), a good portraitist. 

To the eyes of his contemporaries Esteban Murillo (1617- 
1682) perhaps appeared more admirable than Velazquez him- 
self. His sentimental and popular art was certainly better calcu- 
lated to touch the heart than the lucid intelligence, the aristocracy, 
the apparent insensibility and the infallible mastery of the author 
of the Meninas. But above all he was legitimately admired, ad- 
mired with enthusiasm and gratitude by the devout of Spain to 
whom, after the reign of the great court painter, he offered an 
art capable of expressing in easily comprehensible language the 
tendernesses, the ecstasies and the adoration of a naive and pro- 
found faith. H e  began. however, very much as did Velazquez 
himself, in a realist manner more or less directly derived from 
Zurbaran. Even a little later he did not give up the picaresque 
and picturesque subjects offered to him by the life of Seville. The 
Young Beggar in the Louvre and other pictures of the same genre 
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show clearly the foundation of solid observation of nature on 
which he built his ideals. His first pious compositions, for ex- 
ample the Miracle of Sun Diego (Louvre) show that he had 
found how to,associate in an apparently spontaneous harmony a 
realistic execution with mystic feeling, the faithful depicting of 
the most humble things with the shimmering vision of miracles 
and the supernatural. Herein we have one of the greatest merits 
of Murillo. Perhaps his Imntacz~late Conception in the Louvre 
was too highly rated in former times. but we should not pass to  
the other extreme. Murillo was the smoothest painter of Ma- 
donnas since the time of the Primitives. 

After Murillo decadence set in  fast. Valdks Leal (163~1691)  
deserves mention. By the 18th century there were hardly any 
painters in Spain save Frenchmen of secondary talent summoned 
by the Bourbon kings, the German, Raphael Mengs, a good por- 
traitist, and the dazzling decorator Tiepolo, the last of the great 
Venetians, who came from Italy to  decorate the Royal Palace 
and died in Madrid, which decorations we may believe were not 
without influence in the development of Goya. 

Goya (1746-1828) is in his way Velazquez's heir, and it  was in 
him that the fine tradition of Spanish painting was renewed after 
nearly a century and a half. H e  was less perfect, less sovereign, 
but infinitely more varied. H e  was ignorant of nothing that could 
be done by means of painting and, with all his inequalities, was 
of extreme fertility and excelled in  every direction. He had ter- 
rific gifts; he was equally original as a draughtsman, an etcher, 
a lithographer and a painter. But we must not believe that, like 
Velazquez, he arrived easily and from the beginning a t  mastery. 
If he had died before he was forty he would not perhaps have 
left us a single one of the works on which to-day his glory rests. 
Here then is an unmistakable sign that this man of impulse was 
also a man of thought; he is one of those who, having invented 
a new form of art,  created a new world, cannot have other mas- 
ters than themselves and their own experiences of life. 

Goya is one of the outstanding geniuses who shed glory on 
Spanish painting. And, even more than the great Velazquez, he 
reminds us of the most illustrious name in the literature of his 
country, Cervantes, because of the combination we see in both 
of lyricism and comic verve, of pathos and satire. Like both 
Greco and Velazquez he is an admirable portraitist. We may go 
so far as to say that the portrait is the basis of his art and that, 
even in his works of pure imagination, the peculiar vision of the 
portraitist is everywhere manifest. This is also true of the typical 
masterpieces by Greco and Velazquez, the Burial o f  Courzt Orgaz 
and the Meninas. The Family o f  Charles ZV. belongs to the 
same order of plastic creation. The lively handling, the iridescent 
and mysterious colouration are already enough to distinguish this 
unique example among court portraits and formal pictures. But 
all the admirable inventions of the colourist and the virtuoso 
would lose half their beauties if we did not see in them brilliant 
and subtle variations on a heroic-comic theme of psychology. 

I n  all directions Goya renewed and innovated. Whether he 
worked for the churches or painted patriotic pictures he always 
did something unexpected. His cartoons for tapestries show that 
he had studied Boucher and Fragonard. But there was nothing 
conventional about him. I n  scenes of gallantry or mcrrirnent, 
some even dramatic, all, costumes, types, attitudes, has the ac- 
cent of popular truth. His inexhaustible verve and the profoundly 
original turn of his sensibility found an even more favourable 
field in his little genre pictures. But how insufficient is the term 
"genre pictures" for these little masterpieces of invention, obser- 
vation, emotion and irony. There are carnival scenes like El 
entierro de la Sardina, street processions like the Flagellants, in- 
teriors of prisons and madhouses, f&te days in the country; like 
the celebrated Pradera de Sun Isidro, and many other strange 
subjects, melodramatic, romantic, anecdotal and satiric, which 
every time are a surprise and revelation to us, for inevitably we 
think what such subjects would have become in the hands of 
another painter, and appreciate the more fully what marvels of 
poetic fantasy and mysterious, almost enigmatic, emotion the 
magician Goya made of them. 

This extraordinarily versatile man is the author of the finest 

nude in Spanish painting (the Maja Desnuda). T o  complete the 
universality of his genius, this rouC and libertine had his hours of 
Christian inspiration. The Last Co?nmunion of S t .  Joseplz 
Calasanz is perhaps the finest 18th century religious painting 
known. I t  palpitates secretly with a n  emotion which recalls 
Rembrandt. The mystery does not come, however, as in Rem- 
brandt, from a source of light springing from shadow, but from 
the infinite gradations of a twilight grey. I n  San Antonio de la 
Florida Goya painted his other religious masterpiece and his mas- 
terpiece of decoration. Never have we seen anything to equal 
those greys and blacks which play the part of a sotto uoce bass 
in light and aerial harmonies. 

Goya is the father of 19th century art and of all modern art. 
I n  his own country he left only one expert and too servile imi- 
tator, who had however animation, Eugenio Lucas (1824-18 70). 
His best and truest heirs are to be found in France. In  the course 
of the 19th century however, outside the brilliant but harsh and 
petty art of Fortuny, we feel that Spain still keeps her possibili- 
ties and will be capable, some day, of favouring the development 
of a great painter. 

FRANCE 
The first half of the 17th century is, in France as in almost all 

the countries where art has flourished, a period of rich develop- 
ment which saw the birth of geniuses of the most diverse types 
and the most marked originality. 

Simon Vouet ( I  590-1649) was exceedingly precocious. At 
14 he already enjoyed such a reputation as a portrait painter that 
he was invited to pay a visit to  England in order to paint the 
portrait of a lady of quality. H e  was successful also at  Con- 
stantinople, whither he followed the French embassy; a t  Venice; 
then a t  Florence where he received the title of prince of the 
AcadCmie de St. Luc, and finally a t  Genoa where he decoratea 
the Doria Palace. Recalled to Paris by Louis XII I .  in 1628, he 
was loaded with honours and for 2 0  years held sovereign 
sway over the arts. I t  is obvious that he was too much car- 
ried away by this facility but his clear colour and sense of 
decoration have played a part in the evolution of French painting. 
H e  had more influence than Poussin himself on Le Sueur, Le Brun 
and Mignard and through them on the great work of Louis XIV.'s 
reign, the decoration of Versailles. From him derives Boucher, 
and hence a substantial part of 18th century art. 

Poussin.-Although Nicolas Poussin (1594-1665) was only 
four years younger than Vouet, his influence made itself felt in 
France only later. H e  was not precocious like Vouet but may be 
numbered amongst those great men who have need of reflection 
and meditation, whose inspiration comes only with maturity of 
mind and body. None of his early works have been preserved. 
The present writer believes i t  possible to ascribe three of Pous- 
sin's paintings to  1623, but apart from these which, if painted a t  
Paris, were executed very shortly before his departure for Italy, 
his career begins, historically speaking, in  1624 with his arrival in 
Rome a t  the age of 30. He had come to Italy in  quest of Raphael, 
whose genius he had discerned from the engravings of Marc- 
Antoine while still in Paris. The master of the Farnesine and of 
the Vatican Stanze and Loggie did not disappoint him. But Titian 
was a profound surprise to him, and from that time onwards his 
constant preoccupation was t o  reconcile the spirit of these two 
great me#. At times in pursuance of his cherished theory ex- 
pounded in a famous letter to M. de Chantelou-the theory of 
modes, Doric, Ionian and Lydian-he seemed to prefes a method 
hovering between these magnetic poles and gave a marked pre- 
ponderance now to the linear element derived from Raphael, now 
to the warm and coloured atmosphere which he admired in Titian. 
This clear-sighted and impassioned study which Poussin devoted 
to Raphael and Titian appears perfectly natural to-day, but this 
was not so in 1624, when the foreign artists a t  Rome had no eyes 
except for the academic art derived from the Bolognese or from 
the brutal naturalism of the disciples of Caravaggio. Poussin felt 
an equal detestation for both, and with his robust philosophical 
frankness condemned both unsparingly. 

The only man who can compare with him for the gift of absorb- 
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ing into his own being the mind of antiquity is Goethe. Whether 
he studies Raphael, Titian or the Greeks, Poussin can derive from 
them only salutary inspiration, for they are kindred spirits. Even 
in his person-a lover of solitude, incapable of flattery, scornful 
of all worldly vanities, noble and austere in countenance, unosten- 
tatious, authoritative and dignified-he reminds us of one of the 
sages of ancient Greece. The finest aspect of Poussin's genius is 
to have put into his masterpieces more thought than i t  was ever 
given to any other painter to express, and to have found for that 
thought, poetic and philosophical by turns, an original and plastic 
interpretation. There is in Poussin's art a musical incantation, as 
i t  were. I t  is above all when he invents compositions where nature 
and humanity appear in closest unison that he moves us, and, 
despite his gravity, charms us. I t  is there that the memory of 
Titian and Giorgione inspires him to find new treasures. Poussin 
is one of the greatest landscape painters. His sketches are 
comparable only to those of Claude, and are in our opinion yet 
finer, while certain of them recall Turner's most dazzling water- 
colours. I t  is upon a foundation of truth apprehended with emo- 
tion that Poussin builds the creatures of his mind, landscapes such 
as the marvellous Homeric and Virgilian poem which forms the 
background of his PolyphBme, the Elysian glades welcoming his 
Bacchanales and shading the repose of his sleeping nymphs. These 
landscapes are invented, but appear so real that only with sur- 
prise do we fail to identify given spots in the Tiber or Anio val- 
leys. Poussin is inferior to Titian in richness of colour as well as 
fulness and purity of form; but his poet-philosopher's genius has 
added a lofty spirituality and an indefinable touch of the heroic 
to what may be called the symphony of man and nature. So that 
this man, who from the age of 30 spent (except for the 21 months' 
journey to Paris) his whole life in Rome, remains the most French 
of the great painters, and always kept in view that wise and 
noble balance between reason and feeling which was the ideal of 
the Ancients and has been that of artists and writers alike in the 
land of the Seine, Loire, Garonne and RhBne. 

Claude  Lorrain.-Claude GelCe, called Claude Lorrain 
(1600--82) is neither a great man nor a lofty spirit like Poussin. 
His genius cannot, however, be -denied and he was, like Poussin, 
a profoundly original inventor within the limitations of a classi- 
cal ideal. He too almost spent his life in Rome though the art 
he created was not specifically Italian, but French. For more 
than two centuries afterwards everyone in France who feels 
called upon to depict the beauties of nature will think of Claude 
and study his works whether it be Joseph Vernet in the 18th cen- 
tury or Corot in the 19th. Outside France i t  will be the same. 
Claude was nowhere more admired than in England. 

There is an element of mystery in the vocation of this humble 
and almost illiterate peasant whose knowledge of French and 
Italian was equally poor and who used to inscribe at  the bottom 
of his drawings, notes in a strange broken Franco-Italian. This 
mystery is in some sort symbolic of that with which he has 
imbued his pictures, "le mystkre dans la lumikre." What attracted 
him to Rome and what held him there? Might he not have pro- 
duced his masterpieces a t  Nancy, Paris or elsewhere? For this 
admirable landscapist has drawn from within himself the greatest 
number of his pictures, the very ones in which to  our enchanted 
eyes all is beauty, poetry and truth. He made sometimes from 
nature drawings so beautiful that several have been attributed to 
Poussin, but in his paintings imagination predominates; i t  may 
even be said that i t  predominated more and more in proportion 
as Claude realized his genius. Without needing to reason, without 
any loss of his instinctive poetry, he understood by listening to 
Poussin and watching him paint that a sort of intellectual back- 
ground would be an addition to his own visions and reveries. 

Poussin had an incomparable prestige, but for the most part 
his influence was remote and except for his immediate disciples, 
Gaspard Dughet ("le Guaspre Poussin") and Jacques Stella, was 
felt only as an aspiration, more or less precise, towards an intel- 
lectual and classical ideal. Some, because they died too young or 
for other reasons, escaped this influence entirely: for example 
Valentin de Boulogne, called "le Valentin" (1591-1634). 

Portraiture.- The French School has always numbered good 

portrait-painters, this form of art being well suited to the French 
taste for psychological exactitude which manifests itself also 
through the moralists in literature. I n  the 16th century when the 
fate of painting in France seemed so gravely compromised, only 
this feeling for portraiture remained active. Later, at  the end of 
the 17th century, when an academic convention was threatening 
to stifle originality amongst painters, Largillillre and Rigaud 
painted portraits full of force and veracity. Even in the cere- 
monial portrait, even in that where the subject is mythologically 
disguised, we feel that the painter will not renounce his rights 
as an interpreter of human physiognomy. Two men a generation 
apart, Philippe de Champaigne (1602-74) and Robert Kanteuil 
(c. 1623-78) a draughtsman and engraver more than a painter, 
were neither of them brilliant painters, virtuosi of the brush like 
Largillillre and Rigaud, but in their quality of portraitists they 
rise above them and above all by their love of truth. 

Together with Nanteuil must be cited another engraver, a free- 
lance draughtsman of genius, Jacques Callot ( I  592-1635). Did he 
ever execute a painting in oils? We can be certain of none, and 
this is surprising in view of the strictly pictorial qualities with 
which he was the first to endow etching, and the fact that it was 
painters most supremely and essentially worthy of the name, Wat- 
teau and Goya, who seem, long afterwards to have been most 
mindful of his lyric masquerades and his MisBres de la Guerre. 

Eustace le Sueur (1616-55) is an engaging personality possess- 
ing real originality and deriving all his art from within. Without 
having been to Italy he reminds us of Raphael whom he prob- 
ably knew only from engravings, but in his typically French way 
he followed the tradition of the 15th century illuminators. Pic- 
tures such as the Messe de St. Martin and the Apparition de la 
Vierge d St. Martin where the painter seems a younger brother of 
Fra Angelico, are for religious emotion, unique in their time. 

The  Brothers L e  Nain.-For long i t  appeared impossible to 
allocate individually amongst the three brothers Le Nain the 
works which have come down to us under their common signa- 
ture. The present writer believes that some years ago he was 
able to contribute to the elucidation of this problem. Antoine Le 
Nain (1588-1648) who studied a t  Laon under a "foreign painter" 
(probably from Flanders) painted, in a manner and with a colour- 
ing more or less derived from Flemish models, little panels where 
persons are assembled in interiors, modest, but rather of the town 
than of the country. His style was still slightly archaic, but we 
may already discern in him that love of humble truth from which 
springs the inspiration of the most original works bearing the 
signature, those of Louis (1593-1648), the man of genius, the 
breaker of new ground. I t  is he who produced (1640-48) those 
gatherings of peasants which are painted with such freedom, filled 
with such dignity, sobriety and humanity and which, in a word, 
are so different from treatments of similar subjects by contempo- 
rary Spanish and Italian followers of Caravaggio on the one hand 
and by the Flemish and Dutch on the other. Mathieu (1607-77), 
the youngest of the brothers, who survived the others by almost 
30 years, has less depth but painted family gatherings in which he 
shows himself almost as good a judge of human physiognomy and 
expression as his brother Louis. 

Royal  Patronage.-After this generation of originals the con- 
dition of French art was completely changed by the action of the 
absolute monarchy in setting out to patronize and develop but 
also to organize, discipline and centralize this force amongst 
others, for the furtherance of its great designs. King and nation 
became one. The French saw no better way of advancing their 
own reputation than by making themselves the architects of the 
royal glory. Charles Le Brun (1619-90) has none of the qualities 
by which true lovers of painting set most store. Although he has 
given proof of merit in every genre, not one of his works gives us 
that emotional satisfaction which inspires us with such affection 
for more unassuming work. Nevertheless his rB1e is an important 
one, and this father of modern academic tradition did work which 
is perhaps alone comparable with the mediaeval cathedrals or the 
Acropolis. At Versailles he was the master brain commanding an 
army of architects, painters, sculptors, goldsmiths and up- 
holsterers. He had the true genius for decoration; the Galerie des 
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A FESTIVAL PROCESSION I N  VALENCIA, BY SOROLLA 

A mural paint ing by Joaquin Sorolla y Bastida (1863-1923). distinguished as a painter of br i l l iant sunlight effects. 
He depicts here a festival i n  Valencia, his native province, showing the native costumes, gay trappings of the horses 
and banners bearing the arms of Valencia, which give vividness and colour to  its fete days. This is one of a series 
of mural decorations representing Spanish festivals and other scenes i n  the l i fe of the people painted by Sorolla for 
the Hispanic Society of America 
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Glaces at  Versailles and the Galerie d'hpollon in the Louvre 
bear glorious witness to  it and, secure in the king's esteem, he 
reigned for 2 0  years over the kingdom of the arts. Pierre Mignard 
(1610-95) on his return from Italy where for 2 2  years he had 
enjoyed the most brilliant successes, alone sought to dispute his 
supremacy. I t  was, moreover, a purely personal rivalry, for both 
were soaked in Italianism and, while claiming descent from Pous- 
sin, were followers of the Bolognese, and one of them, Le Brun, 
possessed the energy, ambition and clear-sightedness of a leader. 

Le Brun had no sooner disappeared than signs were manifested 
of a reaction against academic and Italianate art. This is what is 
called the Querelle des Rubenistes et des Poussinistes, Poussih's 
name having been wrongfully invoked by the followers of Le 
Brun. A part of the French school then discovered that the 
Italian ideal was not the only one possible, that colour is as im- 
portant as design, and that grace, intimacy and freedom have their 
place in art as well as sublimity and grandeur. 

Jean Jouvenet (1644-1 71 7), Antoine Coypel (1661-1 722) and 
Charles de la Fosse (1634-1716) were all pupils and collaborators 
of Le Brun, but as regards colour and feeling were already pre- 
cursors of the 18th century. This reaction was equally marked 
amongst the portrait painters, from Jean Fran~ois  de Troy (1679- 
1752) to Nattier (1685-1766). The animal painters Desportes 
(1661-1743) and Oudry (1686-175s) render Snyders' hunting 
scenes in French idiom; to  us their greatest merit is perhaps an 
already very modern sense of landscape. 

Watteau.-Watteau (1684-1721) incarnates all the grace, all 
the intelligence, all the poetry of the 18th century, when French 
taste was triumphant throughout the whole of Europe. He, as did 
Poussin, stood alone; had he not existed things would doubtless 
have been no different in  the realm of painting, only the lesser 
masters-Lancret, Pater, Bonaventure de Bar who were his im- 
mediate disciples and produced very charming variations on his 
subjects-would have had a different destiny. But how would it  
have changed the general trend of the century from Boucher to  
Fragonard-not to  mention Chardin, that great painter of little 
things? We should no doubt have seen the development of the 
same decorative taste, the same bright, clear painting with amor- 
ous nudes and agreeable mythological subjects not a t  all in Wat- 
teau's tradition but corresponding to the transformations of 
architecture. The  immense galleries and stately apartments be- 
loved by the "Grand Roi" were then succeeded by salons and 
boudoirs designed with a view rather to  elegance and convenience 
than t o  display. 

On the other hand if Watteau had never lived, France and the 
world would have missed a unique enchantment; he certainly had 
a Flemish atavism which fitted him peculiarly to understand the 
lesson of Rubens, and he found, as has already been said, the first 
idea of his Fk'tes galantes in  Rubens' charming variants of the 
Jardin d'Amour. When he was employed in Audran's studio at  the 
Luxembourg he studied the great Antwerper's Vie de Marie de 
Me'dicis; later a t  Crozat's he copied his drawings and placed them 
side by side with those of the most illustrious Venetians, of which 
that amateur of unerring taste possessed an incomparable collec- 
tion. We can see in  Jupiter and Antiope (Louvre) how Watteau 
succeeded in blending and adapting the influences of Antwerp and 
Venice. But all that may hereafter be said about Watteau's youth, 
all that may be added about his teacher Gillot, who himself drew 
and painted masquerades, will be completely inadequate to account 
for his work. H e  alone possesses that genius for colour which con- 
veys a sense of softness and mystery even in brilliant light, a sense 
of music everywhere; that vigorous draughtsmanship which pro- 
claims him equal to  the greatest; that natural poetry arising from 
the d r e a m  which perhaps he  never confessed even t o  himself; 
that enigmatic atmosphere of melancholy brooding over his land- 
scapes-tall trees in parks and glades with marble fountains and 
statues-and the drooping glance of lovers' eyes; that high-born 
grace of his Indiffe'rents, his Finettes, all these young men and 
women clad in satins and laces t o  whom he gives unconsciously 
something of his own long, slim silhouette of a sick man marked 
out by approaching death, something of his own strange nature as 
depicted by his friends, alternately ironic and tender, with mo- 

ments of dark moodiness-a child as regards his own affairs, and 
with all a child's innocence and ingenuousness; finally this idea 
that fairyland, play-acting, with its actors and actresses, fantastic 
disguises and clandestine serenades, fair unknown ladies wooed 
by tremulous swains uncertain of their bliss, walks without aim 
and departures for unexplored isles, all this is lovelier than our 
everyday life and just as true. All this which was so new and 
charming would suffice t o  establish his fame. But only two or  
three years before his death this young genius who had no time 
to lose showed himself more and more audacious. L'Embarque- 
ment pour Cythkre is an end, not a beginning; i t  is the master- 
piece of romantic fairyland. Watteau was not content to  remain 
the painter of the Fdtes galantes; he  felt that h e  could create 
poetry with subjects drawn from everyday life. H e  painted 
Gilles: still a character from the stage, but the spirit has changed. 
Then came the Enseigne de Gersaint. Persons in  the dress of the 
period are inspecting pictures in  a shop, a scene which might have 
made a genre picture. Watteau aims much higher and a t  the first 
attempt achieves, in  a masterpiece without precedent and which 
bore no fruit until long afterwards, the new manner of which the 
19th century dreamed and to which i t  came back incessantly with 
Courbet, Degas, Manet. French taste succeeded in reconciling 
style with the realism inherited from the old Flemings. 

Boucher.-Franqois Boucher (1703-70) cannot be placed on 
the same plane as Watteau. If Watteau is essentially a poet, i.e., 
a man whose works have a mysterious meaning and who himself, 
urged by the divine power within him, has visions stretching be- 
yond that mystery, Boucher is, on the contrary, typical of the 
artist whose ambitions are clearly defined and exactly propor- 
tioned to his capacity: he desires to  please his contemporaries, 
to decorate walls and ceilings for them, and, in  his better mo- 
ments, realizes perfectly what he has set out to  do. Thus it  is he 
who best sums u p  the taste of the century. H e  played, mzltatis 
mutandis, and with all the differences implied by the very names 
of the two sovereigns, Louis XIV.-le grand roi, and Louis XV.- 
le bien aime', a r61e similar t o  that of Le Brun. H e  had decorative 
genius and the gift of composition, facile, elegant, and always 
perfectly balanced. H e  bore the weight of an immense output, 
illustrating a book, or finishing off a fan as aptly as he rumpled 
the draperies of complaisant goddesses or peopled sky and wave 
with rosy and golden nudes. As a decorator he had gifts in no 
way inferior to  those of his fascinating contemporary Tiepolo; 
he could also paint excellent portraits such as the Jeune Femme au 
Ma~zchon (Louvre), or render with brilliance and deftness inti- 
mate scenes such as  the De'jeuner (Louvre) or the Modiste 
(Stockholm). These, dating respectively from I 739 and I 746, 
are not isolated accidents; they had been preceded by  the attrac- 
tive Dkjeuner d'Huitres of J. F. de Troy dated 1735 (MusCe de 
Chantilly) and the De'jeuner de chasse of Carle Van Loo, exhibited 
in the Salon of 1737. 

Even amongst the court a strain of realism, visible in Oudry's, 
LkpiciC's and Jeaurat's works, makes its appearance in France side 
by side with gallant mythology and decorative pastorals. 

Chard in ,  Greuze.-Chardin (1699-1779) in 1728 gained ad- 
mittance t o  the Academy with two large canvases which were 
merely still-lifes: La Raie and Le BuBet. Their technical merit 
strikes us a t  once: in these pieces, handled with extraordinary tact 
and felicity, we find all the riches and subtlety of oil painting. 
But there also appears, even thus early, the sense of intimacy and 
the poetry of humble things which give to  Chardin a place apart 
from even the best still-life and genre painters. Chardin is purely 
French; he is far nearer to the feeling of meditative quiet which 

I animates the rustic scenes of Louis Le Kain a century earlier 
than to the spirit of light and superficial brilliance surrounding 
him, even in the so-called realism of his time. H e  does not, like 
his predecessors, seek his models among the peasantry; he paints 
the petty bourgeoisie of Paris. But manners have been softened, 
the petty bourgeoisie is far removed from Le Nain's austere peas- 
ants. The housewives of Chardin are simply but neatly dressed 
and the same cleanliness is visible in the houses where they dwell. 
Ever--here a sort of refinement and good-fellowship constitute 
the charm of these little pictures of domestic life, unique in their 

- - 
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way and superior, both in feeling and subject, to  the masterpieces 
of the lesser Dutch masters, Vermeer excepted. Equidistant in 
point of time from Louis Le Nain and Corot, Chardin like them 
attained through truth to a wholesome and honest poetry, truth 
as  seen through French eyes, without rhetoric or pretensions. 

Already, however, there was creeping into the work of more 
than one of his contemporaries the ideology which a t  that time 
invaded literature and is one of the worst enemies of good paint- 
ing. The same causes then proceeded to bring forth the same 
effects both in England and in France. Greuze (1725-1805) cor- 
responds to  Hogarth. Not that he felt the immediate influence of 
the painter of Marriage d la Mode; i t  is perhaps Chardin, imper- 
fectly understood, who awakened him to his vocation, and whom 
he desired to surpass by a choice of subjects t o  him more inter- 
esting and a mise-en-sckne t o  him more moving. L'Accorde'e de 
village, La mle'diction paternelle, Le Fils puni, these ingenious- 
these too ingenious-compositions, where every detail is like an 
actor playing a part, seem borrowed from some come'die larmo- 
yante or contemporary melodrama. Nor does any technical novelty 
afford relief from the mawkishness and falsity of sentiment. I t  
is the mordant quality of his satire which saves Hogarth; nothing 
of the kind could be expected from the mediocre temperament of 
Greuze, who shows us, I believe, the first example in  painting of 
a brilliant success that came little short of achieving fame which 
has not been ratified by posterity. 

Pastel.-Portrait-painters, a t  that time, formed a remarkable 
galaxy headed by Tocque; his lieutenants were not to  be disdained, 
particularly Aved and Duplessis. But pastel, invented in France 
by Robert Nanteuil and later developed by Vivien, the painter of 
the Elector o f  Cologne, then assumed an unexpected importance 
under the stimulus of an observer of genius, Maurice Quentin 
de la Tour (1704-88) and a charming colourist, J. B. Perroneau 
(1715-83). La Tour is rather a draughtsman than a painter and 
for a man thus inclined-as we have already seen in the case of 
Nanteuil and shall see again in that of Degas, pastel is the chosen 
medium which frees the artist from the limitations of oil paint- 
ing. But for La Tour, drawing, pencil, pastel, all these are means, 
in themselves indifferent, to  seize upon the personality of his 
model. Human faces, human expressions, he cared for nothing 
else, but loved them passionately with a sort of disinterested 
frenzy. Nanteuil is graver, more profound; but no one has 
equalled La Tour in rendering the vivacity, mobility and sparkle 
of wit in a French face of the 18th century. 

Perroneau is neither impeccable in the structure of his faces 
nor impassioned in his analysis of expression; but what charm he 
possesses at  his best ! H e  is a born colourist, and had not the same 
reasons for his illustrious predecessor and rival .for preferring 
pastel. H e  painted a number of excellent portraits in  oils. But 
La Tour had made pastel fashionable, and Penoneau and many 
others followed suit. Pastel, which charmed all eyes by  its light- 
ness and unalterable freshness, seemed an invention peculiarly 
suited to  the spirit of the times, the light wood-work of interiors 
and pale dresses. But Perroneau alone had the gift of making it  
subserve his charming discoveries in colour. 

I n  this women's century, i t  is natural that we should see women 
painters win a place which had not yet been accorded to them. 
Their talents were principally devoted to portraiture. I n  Wat- 
teau's time the Venetian, Rosalba Carriera won a great success 
in Paris and helped to create a fashion for pastel. She subse- 
quently carried her chalks and amiable mannerisms into every 
European capital. I n  Fragonard's time it  was a Frenchwoman, 
Madame VigCe Le Brun (1755-184z), who held the palm for 
portraiture and immortalized in her pictures of queens and great 
ladies, and especially in those canvases where she has depicted 
herself with her own daughter, the graces of the dying century. 

F r a g o n a r d  and H i s  Contemporaries.-A movement which 
had arisen in Sweden, a country hitherto unknown, or almost so, 
in artistic geography, ended at  Paris where it flourished with 
the portrait-painters and miniaturists Roslin, Hall and Lafrensen 
(known in France as Lavreince). The two latter had the honour 
of giving a decisive impetus t o  an ar t  which had already enjoyed 
several brief periods of fashion in earlier times but which, revivi- 

fied and full of grace, finish and life became one of the most 
charming expressions of 18th century taste. No one could be 
more Parisian than these Scandinavians. Lavreince had also a 
very important share in a no less characteristic development of 
this likeable century, the gallant, sometimes licentious, but always 
witty work of the lesser lights-such chroniclers and illustrators 
as Baudoin, the Saint Aubins, the Cochins, Moreau-le-Jeune, and 
Debucourt. 

I n  this gay and pleasant society there suddenly arose one who 
was, a t  least in  some respect, a great painter. Fragonard (1733- 
1806) closes with a burst of fireworks the curve of the 18th cen- 
tury opened by Watteau with his fairy poems of love and melan- 
choly. Watteau is aerial and profound; Fragonard is merely 
light. H e  amuses us while amusing himself; he is never moved. 
But how he understands the ar t  of pleasing, and what charm he 
imparts t o  everything he touches ! H e  has even so much grace that 
we forgive him the daring gallantry of certain subjects which 
would be intolerable in  another man. Sometimes he dashes 
off a canvas in a n  hour, with the brio of an improvisatore (he 
takes the trouble to  inscribe this impressive fact on the back of a 
stretcher), sometimes he pursues t o  the point of the most delicate 
affectation a little picture full of charm and mystery. Then we 
find him a t  Grasse decorating a house with five great panels in 
which he shows himself the worthy rival of Tiepolo and Goya, the 
Goya of the cartoons for tapestries. 

In  landscape Fragonard had almost a rival in the person of his 
fellow-sojourner in Rome, Hubert Robert ( I  73 5-1808). This 
latter conceived landscape principally as  a decorative theme more 
or less derived from the views of antique ruins of the Italian 
Panini, but he imbues it  with a romantic charm unknown to the 
latter and with luminous harmony, a distant reflection of Claude. 
I n  spite of the residuum of convention in his pleasing works, we 
see in them the first signs of a change. A return to  simplicity and 
truth heralds a new conception of landscape which will be that of 
the 19th century. Vernet (1714-89) in his Ports de France and 
numerous other pictures is a brilliant and facile narrator; but 
the views of Rome, the Ponte Rotto and the Chdteau S t .  Atzge 
are links between the Campo Vaccino painted by Claude from 
nature and the most charming of Corot's Italian studies while 
Louis Moreau (1740-1805) is a precursor of Th. Rousseau. 

F r e n c h  Inf luence  in Europe.-Whether in  painting, architec- 
ture or furniture, French taste spread throughout the whole of 
Europe. Numerous artists working in Paris received royal sum- 
monses to Spain and Russia, to  Sweden and Germany. Frederick 
11. a t  Potsdam, Gustavus 111. a t  Stockholm, Catherine 11. a t  St. 
Petersburg, formed magnificent collections of French pictures, 
and while a goodly number of artists followed their works abroad, 
Germans, Dutch, Flemings, Swedes, Italians, Swiss and Russians 
came to pursue their studies in France. Thus, under French influ- 
ence several countries saw the birth or revival of painting. Swit- 
zerland had conscientious and pleasing portrait-painters: Wyrsch, 
Liotard and Angelica Kauffmann. I n  Sweden, while Roslin, Hall 
and Lavreince lived in Paris, others still faithful t o  their native 
land, showed no less talent: Pilo (1711-93), Elias Martin, Wert- 
miiller. The Danish Jens Juel is a lesser painter but a good por- 
traitist. 

I n  Russia Italian influence mingled with French. The Venetian, 
Lampi, was the fashionable portrait-painter of the day. Soon, 
however, that country, where for centuries past a r t  had consisted 
in the endless repetition, not without a sort of over-refined and 
mysterious beauty, of the hieratical types of the Byzantine ikons, 
saw the birth of a painter of European stature, Dmitri Levitsky 
(1735-1822), who, drawing his inspiration from French models, 
beheld and painted Russian life with enthusiasm. Borovikovsky 
(1758-1826), while less inspired, was a keen observer, even in his 
ceremonial portraits. 

Germany was for a long time under the influence of Antoine 
Pesne (1683-1757), portrait painter, and decorator of the music- 
room at  Sans Souci, a charming French artist whom France has 
almost forgotten. Then a new ideal, inspired by the archaeologist 
Winckelmann, converted artists to  an arbitrary and pedantic 
Hellenism beside which another academic style, that of David, 
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An example of the work of Hilaire Deaas (1834-1917). a French painter of the Im~ressianist 
school, best known for his many paintings and drawings of ballet dancers. In the Louvre 
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seems flexibility and life itself. The case of Winckelmann is com- 
parable to that of Viollet-le-Duc a century later. Both were men 
of learning, breaking new ground, responsible for real progress 
in the history of art, the one restoring to the world the sense of 
Greek art, the other bringing to light again the principles and 
beauties of Gothic a r t ;  but their practical influence upon artists 
was just the contrary of what they had intended. Winckelmann, 
who desired to free Germany from French apron-strings, under 
pretext of recalling his compatriots to  a sense of higher things, 
achieved nothing. but subjected them to a pedantry infinitely more 
withering than the imitation of Boucher and Lancret could ever 
have been. H e  was the true father of the pseudo-classicism which 
ruled Europe for some 50 or 60 years. 

The first and most regrettable victim of this introduction of 
a priori aestheticism into ar t  was Raphael Mengs (1728-79). 
Until the middle of the 19th century Germany paid the penalty 
of this error which persisted in the frigid style of men like Over- 
beck (1789-1869), Cornelius (1783-1867), and others who were 
nicknamed the "Xazarenes" and who, preferring to devote them- 
selves to Christian and Germanic scenes, and because they claimed 
descent from the Italian primitives rather than the Greeks, be- 
lieved themselves to be reactlng against the influence of Winckel- 
mann, whereas they actually did no more than substitute one 
academic style for another. Xevertheless a paradoxical result of 
this return to the antique was, in a certain measure, the partial 
emancipation of the national Schools which had hitherto taken 
orders from France, which had, as a matter of fact, suffered the 
same infatuation for the Greek ideal. But since, generally speak- 
ing, the aim was to take the Greeks for  sole masters and models, 
artists both could and must go to  them direct without having 
recourse to French art as a go-between, and in fact neither Mengs 
in Germany, nor the sculptor, Thorwaldsen, in Denmark, nor 
Canova in Italy had any need of David; their roads were merely 
parallel to his. From the statues of the Vatican museum and 
Winckelmann's writings they formed each in his own way their 
ideas of classic art. By a fresh paradox, when this artificial classi- 
cism had everywhere displayed its impotence to create a living ar t  
the Schools, which had thought to emphasize their national char- 
acter by separation from France, found life again by renewed con- 
tact, direct or indirect, with the true French tradition. In  Scandi- 
navia this was the case of Christian Krohg and of Anders Zorn. 

I n  the Germany of about 1850 is not Adolf Menzel, a draughts- 
man rather than a painter, but, as such, accurate and intelligent, 
much farther removed from the School of Winckelmann and the 
Nazarenes than from that of the French beloved by Frederick II. ,  
t o  whose glorification he devoted much of his talent? Is  not the 
same regard for truthful observation the chief merit of Wilhelm 
Leibl, a conscientious painter of his native peasantry? Later on 
was not the most original artist whom 19th century Germany pro- 
duced, Hans von MarCes a descendant, moreover, of French 
Protestant refugees, nearer in his decorative and poetic evocations 
to Puvis de Chavannes or even Gauguin than to his contemporary, 
Boecklin, whose inspiration is purely Germanic? Finally was i t  
not French impressionism which gave a stimulus to Northern ar t  
of which the German Liebermann was the principal beneficiary? 

The Return to the Antique: David.-In France the first 
indications of the return to the antique are already visible in the 
discourse on the life of Watteau pronounced in the Academy by 
the Comte de Caylus, an old friend of the painter of Fgtes gal- 
antes, but a t  the same time a good archaeologist. This was in 
1748, several years before the discoveries of Pompeii and Her- 
culaneum which, in I7j5,  roused the artistic and literary world 
to enthusiasm; earlier even than Winckelmann's first publications. 
Mme. de Pompadour copied books of reproductions from the 
antique under the tutelage of the engraver, Gay, and encouraged 
the great change which was taking place in furniture and archi- 
tectural form. The style which has been christened "Louis.Seize" 
sprang up  in the middle of Louis XV.'s reign. while that destined 
to be called "Empire" was already almost fully formed under 
Louis XVI. In  painting, Vien (1716-1809) caught the fashion 
with his klarclzandes d'Amour and Belisaires. David (1748-1825) 
passed through Vien's studio but owes him little, Vien's real 

pupils, Vincent and Regnault, being nearer to Prud'hon than to 
David. The future author of the Horaces and Le'onidas aux 
Thermopyles had been Boucher's pupil before-coming t o  Vien. 
Until his departure for Italy, when after long and determined 
effort he had won the Prix de Rome (1;;4), he painted like a 
docile enough imitator of Boucher. At Rome he suddenly adopted, 
with the uncompromising and inflexible enthusiasm natural to  
him, the doctrine of Winckelmann. 

Winckelrnann's doctrine was amplified and codified for the 
benefit of the French by a writer whose pen was no less authori- 
tative than David's brush, Quatremkre de Quincy. Between them 
they laid down the principles of the new Aesthetic. I t  was ad- 
mitted that true beauty, as realized by the Greeks in their master- 
pieces, is a creation of reason capable of satisfying the needs of 
all men in all ages. Greek painting having disappeared (at least 
that of the great painters of the classical period), they were driven 
to ordain that painters should draw their inspiration from antique 
statuary; by way of consequence the superiority of design over 
colour was proclaimed and it  was decided that the only noble 
arrangement was grouping in bas-relief. The Ser~nen t  des Horaces 
(1785), illustrating these principles with a vigour and austerity 
hitherto unknown, forthwith exalted David's reputation to the 
skies. His contemporaries saw in it the promise of a re-birth of 
art through a heroic ideal suited to a humanity uplifted by what 
man at  that time called, without having put them to the test, the 
"republican virtues." David was therefore the author of the most 
fundamental breach which has ever occurred in French tradition. 
The consequences of that breach were nevertheless not so disas- 
trous as they had been in Germany, although circumstances lent to 
the artistic revolution the support of a terrible political one in 
which, as it  happened, the leader of the new School played an im- 
portant part. But, happily for the destinies of French art,  David 
was a true artist and a man of strong passions. I n  spite of his doc- 
trinaire pretensions he had the temperament of a dictator, not that 
of a pure theorist. The French, moreover, love to play with ideas, a 
game in which they have more than once excelled, but they do not 
allow themselves to be dominated for long by abstractions; they 
are too much in love with life and human truth. Their desire is 
to reconcile the intellectual and the emotional and the greatest 
among them have generally succeeded. David himself possessed 
the means of combating to some extent the dangers of the uncom- 
promising doctrine despotically preached to his pupils, so that he 
did more harm to others than to himself. When we look at  the 
sketches by GuCrin or Girodet who, whether or not they had 
passed through his studio had subjected themselves to  his rules, 
we recognize the light and pleasant touches that denote the real 
artist of which, however, they were obliged to divest themselves 
when painting their huge canvases, in order to  conform to the 
rigid aesthetic of their master. David was saved by that love of 
truth, and even of a somewhat rugged truth, which was natural 
to him and from pre-Revolution days onwards made him an ex- 
cellent portraitist. The false antique ideal was, mercifully, en- 
tirely absent from the numerous and admirable portraits which he 
painted a t  all periods of his life, from the dear old people dressed 
up in their Sunday best of the Louis XV. style, M. et  Mme.  
Pe'coul down to that canvas dating from his last years, his exile 
at  Brussels, i l fme.  itforel de Tangry et ses filles. There is perhaps 
nothing more realistic in the history of portrait painting than this 
canvas generally known as Les Trois Dames de Gand, a realism 
which seems to border narrowly on caricature; but everything 
finally turns to strength, life and true beauty. 

I t  was this gift of portraiture which enabled David to  paint 
Le Sacre de Napoldon I., the finest official picture in the world, 
and to breathe life into a huge ceremonial composition. I t  is no 
small achievement to  have arranged and animated this immense 
composition, the only canvas which can, in a certain measure, be 
compared to Veronese's Marriage of Cana. David had not, more- 
over, awaited the commissions which made him the historiographer 
of the Empire, before deserting, a t  least intermittently, the 
Greeks and Romans in order to paint the doings of his con- 
temporaries. At the beginning of the Revolution he outlined in a 
large canvas the S e r m w t  d t ~  Jeu de Pazcrne, then painted Marat 
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dead in his bath, and another murdered man, Lepelletier de Saint 
Fargeau. Without sharing the revolutionary passion which was 
his inspiration, we cannot help admiring unreservedly in his 
works, then so novel, the striking atmosphere of truth and the 
style, truly heroic in its grandeur and simplicity. Thus this doc- 
trinaire had a deep-seated love of nature; and, although his suc- 
cessors were obliged, in order to  restore to  French painting its 
essential liberties, to react against the doctrines of David's school, 
we may yet find in him the source of the chief currents which 
stirred 19th century ar t :  romanticism, first of all, for GCricault 
is related to David by all the intense and virile side of his talent; 
and Gros, David's favourite pupil, with his Pestife're's de Jaffa and 
Napole'on ci Eylau, already heralds Delacroix in cdlour and dra- 
matic feeling; then that taste for archaism which, in diverse 
forms and under various names, from the German "Nazarenes" 
to the English "Pre-Raphaelites" and French "Symbolistes," per- 
vaded several successive generations; and realism, i.e., the in- 
troduction of modern life into art,  coupled with the determina- 
tion to express unconventional truth in a style novel but not in- 
ferior in dignity to the great styles of former times. I t  is in this 
sense that Courbet and Manet may be said to  derive from David 
through GCricault. 

BELGIUM 
David as a regicide after the return of the Bourbons spent the 

last eight years of his life in Brussels. H e  then created a new 
School in a country in which art appeared to be on the verge of 
extinction. If the ascription, "Flemish," is reserved for the art 
of Van Eyck, Van der Weyden, Bruegel, Rubens and Van Dyck, 
we may say that Flemish art was dead. But just when Belgium 
was winning independence, a Belgian school u7as about to be 
born. David was its father, or a t  least its godfather. 

When David arrived in Brussels in 1815, the young painters 
gathered round the famous exile. The most gifted among them, 
an excellent portraitist, F ran~ois  Navez (1787-1869), had for 
a long time admired David, whom he had known in Paris. The 
highest possible praise of his talent is to  say that, as a disciple 
of David, he did not give up  his own freedom. Outside France, 
it was in Belgium that the soundest element of David's art was 
best understood, while elsewhere-notably in Switzerland with 
Leopold Robert (1;94-1835)-the Davidian influence with the 
assistance of a mild Romanticism led to an anecdotic genre which 
stiffened in a pretension little approximating to the style. 

Once embarked on this course, development of the Belgian 
school synchronized almost exactly with the stages of French 
painting. Unfortunately Belgium produced no Delacroix. There 
the development of Romanticism was confined to the externals, 
to  archaeological or historical imagery. Instead of the poet who, 
without overmuch heed t o  material exactitude, interprets in plas- 
tic creations the emotion experienced in meditation on the great 
events of life, on the heroes of history, on legends or fiction, there 
were annalists, who, by all sorts of detail in costume and decora- 
tion, claimed to reconstitute the past by giving us the illusion only 
of authentic evidence; an error which spread almost throughout 
Europe and which, moreover, beguiled the masses, and produced 
immense success for painters who to-day are relegated to obscu- 
rity. The movement started in France with Horace Vernet (1789- 
1863) and Paul Delaroche (1797-1856) I n  Germany it gave 
rise to  the Dusseldorf School, of which Rethel (1816-59) is 
the most sincere representative. Next came Piloty (1828-95) with 
the Munich School, the influence of which extends to  the Slav 
countries and was continued t o  the end of the century by the 
Viennese, Markart (1840-84), the Pole, Matejko (1836-93) and 
the Hungarian, Munkacsy (1844-1900). 

Of all the champions of romanticism Gallait, who studied at  the 
Tournai Academy under the Frenchman Hennequin (himself a 
pupil of David), most closely resembles Delaroche. I n  a very 
similar style, also literary and pseudo-historical in origin, Hen- 
drik Leys (1815-69) presently demonstrated, by the genuine 
qualities of his work that the old Flemish heritage was not entirely 
lost. These qualities, when concentrated on more modest subjects, 
constitute the value of the small genre paintings to which Madou 

and F. de Braekeleer bring ancestral taste for finished workman- 
ship. Others include Charles de Groux (1825-jo), Constantin 
Meunier (1831-I~OS), Henri de Braekeleer (1840-88) and Alfred 
Stevens (1828-1906). The latter was the most Parisian of the 
Belgians, an intimate of Manet and of French men of letters. 
Stevens did much to direct his countrymen to the study of modern 
life and to what was called, after the name of a review upholding 
it, the "Art Libre" movement. Among landscape painting must 
be noted the works of Hippolyte Boulenger (1837-74) followed 
by Emile Claus (18'79-1924) and Albert Eaertsoen (1866-1922). 
Other artists of this period were Leon FredCric, Evenepoel (1872- 
1900); FClicien Rops (1833-1898), EugAne Laermans (1864- 

) and James Ensor (1860-1942). 
HOLLAND AND ITALY 

From the middle of the 18th Century, the Dutch School seemed 
to linger in the final stages of anaeinia. KO other name worth 
mentioning is to be found after the death of Cornelis Troost 
(1697-1750) who was rather amusing in his comedy scenes, but 
a poor painter. Nevertheless the genius of painting was still alive 
in the country of Rembrandt, of Ruysdael, and of Vermeer. I n  
the 19th century Holland was to  give the world of ar t  two power- 
ful personalities whose work had great influence on the fate of 
modern painting: Jongkind (1819-91) and Van Gogh (1853-90). 
But, through a strange chance, it  happened that both, obeying a 
kind of premonitory instinct, came to France a t  a lucky moment, 
as though they had felt the need of France before they could 
become themselves. Holland possesses the glory of having given 
them birth and of having sown in them that rare seed which 
was to bear fruit under other skies, but it  is within the orbit of 
French painting that their work finds its true place. Jongkind 
prepared the Impressionist landscape and-in the best possible 
way-without having wished to do so; and, though so original 
in the modest limits he set himself, he is no theorist. 

Van Gogh, appearing like a meteor a t  the time when Impression- 
ism began to triumph, does not dwell upon repetition. H e  makes 
use of the conquests, but only as instruments for the lyricism and 
mysticism through which his sparkling genius looked on Nature. 
I n  February, 1886, he arrived in Paris, and a t  once, under the 
light of French art,  his originality bursts forth like an explosive 
placed too near the fire. And the least surprising part in his 
adventure was not the brief period of his short life which held 
all that made of him a great painter. H e  became impassioned for 
Delacroix, Monticelli, Monet and Seurat. I n  Paris, in Arles, in 
Auvers-sur-Oise, he painted extraordinary things in which draw- 
ing, colour and sentiment is invented; and he died, leaving enough 
to amaze and stimulate several generations of painters. 

Already in the period of Romanticism another child of Holland, 
Ary Scheffer (179j-18j8), adopted France as his country. How- 
ever, his romanticism bears a particular stamp of mystic senti- 
mentality; Josef IsraEls (1824-191 I ) ,  Jacob Maris (1837-99) 
and his brothers William and Matthijs, with Anton Mauve, Bos- 
boom, Blommers, and Mesdag did not escape the irradiating 
influence of French Art but retained that discreet and somewhat 
enigmatic melancholy characteristic of their national spirit. 

I n  Italy Classicism had no need of David to  become known, 
since it was in Rome that the movement had immediately en- 
countered an illustrious native adept in  the person of the great 
sculptor Canova. No painter of that time, be i t  Appioni, Ben- 
venuti or even the romantic Hayez, unfortunately, produced any 
painting comparable to Canova's masterpieces, i n  spite of the 
weakness of the latter-one among the great sculptors-for a 
certain academic grace. 

The honour of the 19th century rests, for Italy, chiefly with 
three men of much stroilger personality who pursued their soli- 
tary ways without dreaming of any immediate success; Antonio 
Mancini, the austere Segantini (1858-99), and Antonio Fontanesi 
(1818-82). 

THE ENGLISH SCHOOL 
Of all the countries of Europe, England was perhaps the least 

subject to French influence at  a time when that influence held 
almost undisputed sway throughout the continent. Kot because 
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"I GREET YOU, MARIA," BY GAUGUIN 

A Tahiti study by the French painter, Paul Gauguin (184&1903), one of the pioneers of the Post- 
Impressionist movement. The last years of his l i fe were spent in Tahiti, and to this period belongs 
his most mature and characteristic work. In the Adolph Lewisohn Collection 
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the English were indifferent to painting in general or to the merits 
of French painting in particular. From early times they were 
as great collectors as travellers. English amateurs welcomed 
French artists, summoned by them or arriving gf their own 
accord, with every sign of favour, and London saw in succession 
Nicolas de Largillihre, Charles de la Fosse, Watteau, La Tour. 
So the English were far from lacking interest in ar t ;  only- 
perhaps as a result of the commercial point of view, which regards 
it  as a matter of business to import in exchange for other com- 
modities, goods of high reputation that cannot be obtained on 
the spot and, by the rules of prudent economy, decides that it is 
better to concentrate national industry on articles not to be 
found elsewhere-they did not for a long time feel that England 
had need of painters of her own blood. 

Some of the greatest foreign masters were attracted thither, 
loaded with honours and even in some sort received into the 
nation by the titles of nobility conferred upon them. Holbein, 
Antonio Mor, Rubens, Van Dyck, were almost English painters 
during a longer or shorter period of their lives. The last-named 
in particular, called in England Sir Anthony Van Dyck, who mar- 
ried the daughter of a lord and died in  London, is really in virtue 
of the supreme eiegance and aristocratic poetry of his portraits 
the father of the English School. H e  trained a few English pupils, 
Dobson, Jameson and the miniaturist Cooper. Kevertheless his 
principal imitators and successors were like himself foreigners 
settled in London; the German Kneller and especially the Dutch- 
man, Van der Faes who became in England Sir Peter Lely (1617- 
80). Not until William Hogarth (1697-1 764) do we find a painter 
truly English, indeed violently so. Van Dyck was the father of 
the English School and set before it  an aristocratic ideal: Hogarth 
was a printer's son, uneducated but a curious observer of men 
and manners, who with his frank, robust personality and vigorous 
technique brought strength to  the stripling's grace. His first works 
date from 1730. For rather more than a century England was to 
see a brilliant succession of geniuses, Reynolds, Gainsborough, 
Lawrence, Constable and Turner, responding to her highest aspira- 
tions. No country has had so exclusive and strongly marked a 
love of the portrait. England and Holland alike were deprived of 
religious painting by the Reformation, and mythology met with 
no better fate. Scarcely any decorative painting is found and 
what little survives is mediocre. Holland compensated by invent- 
ing the small genre picture, street scene or interior which she 
brought to an unheard of pitch of refinement. But England prac- 
tised genre painting only from the beginning of the 19th cen- 
tury, in imitation, moreover, of the Dutch, though diluted with 
sentimentality and humour in  the little School of anecdotal 
painters. Newton. Leslie, Morland, Wilkie and Mulready. The 
three last named are the best, by reason of their preference for 
rustic scenes combined with landscape. 

Now if portrait painting is one of the glories of English art, 
landscape is another; in both directions it  rose to supreme heights. 
Nevertheless the current of anecdotal and sentimental painting, 
in spite of the many ways in which it  is opposed to a strong and 
healthy conception of ar t  is not so artificial in England as it  
would be elsewhere, in France for example. I n  England this 
sentimentality, humour, and even this rather theatrical setting 
interest us, not only because the artists who made themselves its 
interpreters were not without real pictorial qualities, but above 
all because we see in the very spirit, however open to criticism, of 
their little pictures, a sincerity springing from the depths of the 
national temperament and an inheritance, emasculated but in- 
dubitable, of the great Hogarth. 

The third characteristic of the English School is the moral 
strain emanating from the old Puritan tradition. I t  sometimes 
favours a conception of art closely akin to that of the novel, 
which from the 18th century onwards is so living and original 
a part of English literature. Sometimes it  leans towards the 
pamphlet, which is moreover, often one of the forms of the 
English novel, or else towards caricature; sometimes it  inspires 
visions by turn angelic and apocalyptic, but always with a pro- 
found moral aim; and, finally, i t  sometimes results in movement 
which is to  all appearances entirely poetic, like that of the Pre- 

Raphaelites, but with a poetry that is more literary than plastic 
and in which the idea of purification is applied almost as much 
t o  the intentions of art as to its specific processes and sensible 
effects. I t  must not he forgotten that in Protestant England 
preaching is not, as in the Latin countries, confined to the priests 
and the churches. England is a country in which a t  all times and 
in all places it is every man's duty to lecture his neighbour and 
preach the Gospel to him. I n  one or other of its forms, unknown 
elsewhere and representing all that is most English in English 
temperament, this spirit alternating between utilitarian moralism 
and poetic fantasy has produced two men incontestably original 
in their force and singularity and quite unparalleled elsewhere: 
Hogarth and Blake. 

H o g a r t h  a n d  Reynolds.-Hogarth's case is a strange one. 
The famous series of paintings, The Harlot's Progress (1732), 
The Rake's Progress (1735)~ and Marriage d la  Mode (1745), 
are pictorial moralities of a kind which seems to us completely 
outside the domain of ar t ;  for Hogarth considerations of morality 
count infinitely more than those of art and beauty. H e  himself 
tells us he creates "painted comedy" and considers it  as a work 
"of public utility." His morality is founded on good sturdy prac- 
tical truths and is not stirred by any breath of heroism, but he 
imbues it  all with such verve, such powerful vitality, he parades 
and sets in motion before us such a gallery of types, of char- 
acters whose blatant truthfulness hits us in  the eye, that all 
criticism is silenced and reservations of the fastidious melt away. 

This auto-didactic personage, disdainful of all culture, this 
Englishman who desired to  be nothing more, was not without 
influence on the most cultured, refined, intelligent, learned and 
cosmopolitan of the great English painters, the instigator and first 
president of the Royal Academy, a great amateur and collector 
and perfect gentleman, and author of remarkable writings on art- 
Sir Joshua Reynolds (1723-92). I t  is impossible to  imagine a 
greater contrast between two men and their works; but i t  may 
be said that Reynolds was, in his fashion, the legitimate heir of 
Hogarth, not of Hogarth the moralist and satirist, but Hogarth 
the portrait painter. The author of Marriage d la Mode and The 
Shrimp Girl gave with his strong rough hands the decisive impetus 
to the national temperament. But what the original School thus 
created still needed was learning, taste and elegance to raise it  to  
the level of its elder rivals. This youngest born had a long lee- 
way to make up and Reynolds was the man predestined to assist 
it. H e  succeeded in giving his country's highest aspirations a 
mode of expression hitherto undreamed of in its perfection, a feat 
achieved by enabling English ar t  to  profit by the treasures of 
experience accumulated during centuries by the other Schools. 
Reynolds was never a pupil of Hogarth's, but certainly owes 
more to him than to the estimable Thomas Hudson (1701-7g), 
his official master, who has no other title to  fame. But his debt 
to the great masters of the past, Titian, Rembrandt, and even 
Raphael, Michelangelo and the Bolognese, not to  mention Rubens 
and Van Dyck, is still greater. H e  studied them not as an amateur 
but as a craftsman and student of aesthetics, in order to  assimilate 
everything in their genius and technique which might help him 
to endow his country with an art worthy of the other glories of 
England. I n  his writings, he evolved a doctrine of imitation, a 
fact with which he has sometimes been reproached, but wrongly 
sopsince he succeeded-without perceptible effcrt-in making his 
borrowings his own and giving to a composite creation a homo- 
geneous, personal and national character. His best paintings do 
not resemble the ceremonial portraits, painted according to 
formula yet imposing and magnificent, in which the French excel. 
The supremely aristocratic quality of his art was to  endue all 
the luxury and elegance with an air of familiarity, of pleasant 
ease and romance. One day this man of learning seems to have 
forgotten all his calculations and abandoned himself to  inspiration 
which created a masterpiece of poetic spontaneity, one of the 
most perfect paintings in which a great artist has enshrined his 
dream of woman, Nelly O'Brien. 

Gainsborough  and Wilson.-Thomas Gainsborough ( I  7 2  7- 
88), four years younger than Reynolds, rivalled him in fame. H e  
had nothing of the theorist, the teacher, the leader of a school, 
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he never thought of combining in his art skilful borrowings from 
the greatest artists of various foreign schools. Unlike Reynolds 
he never left England and after several years of apprenticeship in 
London passed the greater part of his life successively at  Sud- 
bury, Ipswich and Bath. 

Gainsborough is not an impeccable draughtsman, his composi- 
tions are not skilfully balanced like those of Reynolds, his fig- 
ures often seem disposed haphazard on the canvas. But he has 
charm. H e  is a poet, and a poet by instinct, quivering with 
sensitiveness, capricious and fantastic but elways natural. Al- 
though he painted some good portraits of men he is, pw excellence, 
the painter of women and children. A profound admirer of Van 
Dyck he took him for model; but this admiration does not detract 
from his originality, which has a unique quality of seductiveness. 
On Van Dyck's themes-such as that of the boy clad in  costly 
satin, with the woman's face, long and delicate in its aristocratic 
grace-he composed entirely new variations, a word here employed 
in all the fullness of sense attributed to it  by musicians. For 
there is music of the sweetest, most winning, most subtle kind in 
Gainsborough's best canvases. Almost inadvertently and with no 
thought except to satisfy his love of the country he is the veritable 
creator of the great English School of landscape painters, no less 
a source of glory to  their native land than are her painters of 
portraits. 

England had long shown a great love of natural beauty. Her 
connoisseurs had collected in their London salons and the gal- 
leries of their country houses the works of Ruysdael, Cuyp, 
Canaletto, Guardi, Claude; but i t  was not without good rea- 
son that no work bearing an English signature was ever seen 
there. I t  was still in imitation of Canaletto that Samuel Scott, 
the companion of Hogarth, painted his views of London, so 
precious as historical records. He was one of the founders of that 
Society of Water-Colour Painters which was to have such im- 
portant developments. The real creators of English landscape, 
however, are Wilson and Gainsborough. Richard Wilson (1714- 
82) took to landscape somewhat late, having first devoted himself 
with success to  the portrait, whereas Gainsborough, on the con- 
trary, started as a landscape painter. I f ,  therefore, there were a 
difference of date it  would tend to confirm the priority of the 
younger man. I t  was at  Rome, where he lived for six years, that, 
encouraged by Zuccarelli and Joseph Vernet, Wilson painted his 
first landscapes. Having returned to England he pursued his 
career as a landscape painter in the Roman style, sometimes 
interrupting his reminiscences of Italy to paint the beauties of 
Wales, where he was born. I n  spite of a certain monotony, we 
must concede to Wilson's works the charm of noble serenity, 
especially when his wide skies shed a limpid light upon the waters 
of a lake surrounded by the harmonious lines of mountains. Gains- 
borough also began by imitating the Dutch when he painted 
Harwich Harbour or the country around Sudbury. But from 
the start he announced much more clearly than Wilson the road 
to be followed by English landscape. His canvases, painted be- 
tween the ages of 20 and 25 already herald Constable's earliest 
works. His Watering Place and Return from the Market show, 
together with a truth to  nature altogether new a t  that time, a 
rustic poetry and a sort of moving sweetness drawn from the 
depths of his nature. 

T h e  Landscape Painters.-After Gainsborough and Wilson, 
there is no lack of landscape painters in England. The Scotchman 
Nasmyth (17 58-1840) and Thomas Barker of Bath (1769-1847) 
deserve mention; John Crome, called "Old Crome" (1768-1821) 
is an artist of quite different calibre. Except for the journey to 
Paris in 1815, from which he brought back a work of great beauty, 
the Boulevard des Ztdiens, he never left his native county of 
Norfolk. H e  is the glory of Norwich which on his account gave 
its name to the School responsible for a new conception of land- 
scape which was to be, with a few modifications, that of the 19th 
century, both in England and abroad. 

Of Crome's pupils, Cotman, Stark and Vincent, who continued 
to shed lustre on the Norwich School, the most gifted is Cotman. 
Simultaneously with Thomas Girtin and Cozens he brought about 
the revival of that water-colour painting which has assumed in 

England the character of a national institution. 
During this time, three men, working on very diverse lines, 

made themselves felt as far more original personalities. Two 
of these were geniuses, Constable ( I  776-1837) and Turner (1775- 
1851) and the third a charming painter and delicious colourist, 
Bonington (1802-28) who should have gone very far had he lived. 

Constable.-John Constable is the first English landscape 
painter to ask no lessons from the Dutch. He is rather indebted 
to the landscapes of Rubens, but his real model was Gainsborough, 
whose landscapes, with great trees planted in well-balanced masses 
on land sloping upwards towards the frame, have a rhythm often 
found in Rubens. His originality does not lie in choice of subjects, 
which frequently repeat themes beloved by Gainsborough. Never- 
theless, Constable seems really to  belong to another century; he 
ushers in a new era and this difference results a t  once from tech- 
nique and feeling. Excepting the Frenchman, Desportes, who 
IOO years before painted the fragmentary studies to  which atten- 
tion has only recently been drawn, Constable is the first land- 
scape painter t o  consider as a primary and essential task the 
sketch made direct from nature at  a single sitting, an idea which 
contains in germ a great part of the destinies of the modem 
landscape, and even perhaps, in a more general way, of modern 
painting. I t  is this momentary impression-of all things the 
most irreducible and individual, the least susceptible of voluntary 
reproduction-which, contained in this sketch like a rare perfume 
in a sealed vase, will be the soul of the future picture. Working 
at leisure upon the large canvas the artist's aim will be to enrich 
and complete the sketch while retaining its pristine freshness. 
These are the two processes to which Constable devoted himself, 
discovering the exuberant abundance of life in the simplest 
country places where there is a sky across which the white or 
grey clouds hasten, where trees rustle their innumerable leaves 
and waters glide between tall weeds starred with dewdrops and 
flecks of light; and, to  express all these primitive and eternal 
things which enchant him, he has the palette of a creative colour- 
ist and a technique of vivid hatchings heralding that of the 
French Impressionists. H e  audaciously and frankly introduced 
green into painting, the green of lush meadows, the green of 
summer foliage, all the greens which, until then, painters had 
refused to see except through bluish, yellow, or more often brown 
glasses. 

Constable's technique and particularly his method of securing 
the freshness and intensity of his greens by the juxtaposition of 
multifarious tones were a revelation to  Delacroix, as is evidenced 
by his Jot~rnal and Correspondence. After seeing the works of 
the illustrious English landscapist he repainted, it  is said, the 
whole background of his great canvas Le Massacre de Scio. Of 
great landscapists who occupy so important a place in 19th cen- 
tury art Corot was, I believe, the only one to escape the influence 
of Constable. All the others are more or less direct descendants 
of the master of East Bergholt. 

Bonington.-Bonington who spent in France the most part 
of his too short life is to  a still more marked degree another 
connecting link between England and France. H e  painted water- 
colours which are little masterpieces of brilliance and limpidity, 
and oil-paintings no less attractive. H e  became a disciple of the 
budding French romanticism with a grace, fantasy and freshness 
of colouring all his own, and in some few landscapes such as the 
Parterre d'Eau d Versailles and the Vue d'une CGte Normande 
(Louvre), he sKows a breadth of vision and a sureness of touch 
foreshadowing the greatness he might have achieved had he not 
died at  the age of 26. 

Turner.-At I j ,  Turner was already exhibiting a View of 
Lambeth. He soon acquired the reputation of a n  immensely 
clever water-colourist. A disciple of Girtin and Cozens, he showed 
in his choice and presentation of theme a picturesque imagination 
which seemed to mark him out for a brilliant career as an illus- 
trator. He travelled, first in his native land and then on several 
occasions in France, the Rhine Valley, Switzerland and Italy. He 
soon began to look beyond illustration, however; or rather, even 
in works in which we are tempted to see no more than picturesque 
imagination there appears his dominant and guiding ideal of 
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EXAMPLES O F  MODERN EUROPEAN P A I N T I N G  

1. "Figure i n  an Inter ior"  by  Henr i  Matisse (1869- ). One of the  5. "Portratt of a Gir l"  by AmCdCo Modigl iani  (1887-1920). I ta l ian 

leading members of t h e  Post-impressionist group in France 6. M ~ a n d s o a p e  w i t h  Figures" by Charles Dufresne. Contemporary, French 
2. "Early Spring" by Pierre Bonnard (1867- ) .  French 7. "Gir l  i n  P ink"  by Jules Pascin (1885-1930). French 
3. "Les Amoureux" by Pablo Picasso (1881- ). Spanish 8. "The Matador" by lgnacio Zuloaga (1870- ) .  Spanish 

4. "The Mother" by Pablo Picasso 
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lyric landscape. His choice of a single master from the past is 
an eloquent witness, for  he studied profoundly such canvases of 
Claude as he could find in England, copying and imitating them 
with a marvellous degree of perfection. His cult for the great 
painter of the Ports de Mer never failed. H e  desired his Sula 
Rising through Vapour and Dido building Carthage to be placed 
in the National Gallery side by side with two of Claude's master- 
pieces; and there we may still see them and judge how legitimate 
was this proud and splendid homage. 

I t  was only, and this is worthy of note, in 1819 that Turner 
went to  Italy, to  go again in  1829 and 1840. I will not say that 
these journeys served no purpose, for certainly Turner experi- 
enced emotions and found subjects for reverie which he later 
translated in terms of his own genius into symphonies of light 
and colour. But, except for his output of illustrations which were 
much and most deservedly admired, we wonder whether this 
great rover, this creator of lofty scenes, this romantic singer of 
classical lands, might not have found, in his unaided imagination, 
all that he needed to build those visions which are the strangest 
and most beautiful part of his work, that which, in spite of the 
faults inevitable in so novel an enterprise, made the name of 
Joseph Mallord IVilliam Turner famous above all others of his 
nation. To create the wondrous gleam of changing rainbow colour 
in his skies, would i t  not have sufficed him to dream before the 
mother-of-pearl of a shell or the changing fires of an opal? and 
did he need to wander so far to  evoke beneath Italian names the 
azure waves of Shakespeare's sea which laps Bohemia's coasts 
or that legendary land which knows no other sceptre but Queen 
Mab's? 

The logic of reason does not count for this northern imagination. 
But no Latin, I believe, has had, or ever will have, that other 
logic, to him almost monstrous, of the Englishman consumed by 
a solitary and royal dream. indefinable and full of marvels, and 
who, thus possessed, does not distinguish reality or life, even his 
own, from the pictures he creates, to  reflect a t  least some traces 
of the dream. The dream of the Latin, be he Venetian or French, 
is one of happiness, a t  once heroic and human. Ardour is tem- 
pered with melancholy, as shadow strives with light. Melancholy, 
even as  it  appears in  the enigmatic and profound creation of 
Albrecht Durer, finds no home in Turner's protean fairyland; 
what place could i t  have in  a cosmic dream? Humanity does 
not  appear there, except perhaps as stage characters at whom we 
hardly glance. Compare his Polyphemzcs, one of his most admir- 
able masterpieces, with Poussin's PolyphBme. Turner's picture 
fascinates us and yet we think of nothing precise, nothing human; 
only unforgettable colours and phantoms lay hold on our imagina- 
tions. Humanity really only inspires him when linked with the 
idea of death, but strange death, a lyrical dissolution-like the 
finale of an opera. 

Blake.-The England of that day had also other visionaries; 
none was comparable to  Turner as a craftsman. Heinrich Fiissli, 
a Swiss of Zurich, known in London as Fuseli (1741-1825) was 
a writer and painter who belonged by his life, work and successes 
to  the English School. H e  pursued the painting of fantasies with 
an uninspired brush and a coldly complicated imagination. John 
Martin (1789-18 j4) illustrated Paradise Lost and shows, per- 
haps, more talent in mezzotints than in painting. 

William Blake (1757-1827), poet, draughtsman, engra

v

er and 
painter, was similar in his preoccupations and his work is made 
up of the same elements-Gothic art, Germanic reverie, the 
Bible, Milton and Shakespeare, to which were added Dante and 
a certain taste for  linear design, which, resembling a geometrical 
diagram, relates him, through Flaxman, to the great classical move- 
ment inspired by  Winckelmann and propagated by David. This is 
the sole point of contact discernible between the Classicism of 
David and English art, and how fugitive and indirect it  is, how dif- 
ferent in spirit! Blake is the most mystic of the English painters, 
perhaps the only true mystic who existed at  that time amongst 
painters the world over. H e  was ingenious and his inner imagina- 
tions and interpretations of the ancient and modern poets reveal 
as true and candid a spirit as the title of his first work-poems 
composed, illustrated and set to music by himself, the "Songs 

of Innocence" and "Songs of Experience." But he achieved 
grandeur, power and profundity, especially in certain tempera 
paintings such as his Spirit of Pitt guiding Bekernotlz. 

Portraiture.- Side by side with isolated figures such as Turner 
and Blake, flourished the second generation of portrait-painters, 
Romney (1734-I~OZ), Hoppner (17 j8 - I~IO) ,  Raeburn (1756- 
1823), all excellent painters whom only the unique glory of 
Reynolds and Gainsborough obliges us to  relegate to  the second 
rank. The first has left us numerous and impassioned pictures 
of the celebrated Lady Hamilton and displayed talent and dis- 
tinction in his family groups. The pictures of young men and 
maidens painted by Hoppner are full of charm and refinement. 
Raeburn's colour is rich and warm, and his touch broad and 
vigorous; he has the gift of posing his sitters with decision and 
really possesses some of the attributes of a great painter. W e  
should also mention Beechey (1753-1839), a skilful technician, 
but more commonplace. At this happy moment everyone in Eng- 
land painted good portraits, even the historical painters whose 
heavy compositions, once so fashionable, now appear to us so 
poor and uninteresting. Amongst these were Benjamin West 
(1738-IS~G), Reynolds' successor in the presidency of the Rcyal 
Academy, and Opie (1761-1807). John Russell (1745-1806) is 
the pastellist of this school. 

Downman (1750-1824) with his coloured crayon drawings 
stands midway between the pastel and the miniature. Are there 
not, however, certain affinities between these two genres? I n  
France, too, the miniature was revived a t  the height of the vogue 
for pastel. England had numbered excellent miniaturists in  Hol- 
bein's day and later in Hilliard and Oliver. The success of 
Richard Cosway (c. 1742-1821) was unprecedented in this type 
of art and spread wellnigh throughout Europe. Even in Paris 
fair ladies hesitated and wondered which would the more skilfully 
flatter them, the Englishman with his misty atmosphere or the 
witty Frenchman, Isabey. 

Lawrence (1769-1830) was the painter of kings, of princes, 
of great diplomats and generals; the Pope himself sat to  him. All 
these are presented in large full-dress portraits painted with 
sovereign verve and elegance. Lawrence was an important figure 
at  Aix-la-Chapelle and at  Vienna during the famous congresses 
which settled the fate of Europe after the downfall of Napoleon. 
The "Holy Alliance" is mirrored in the four and twenty canvases 
which adorn the walls of Windsor Castle-a collection of official 
portraits forming a unique historical document. There is, more- 
over, in Lawrence's work something more than a inere caprice 
of fashion. His success was greater than that of Reynolds; though 
he had not the thoughtful learning and the rich and refined 
imagination of his more illustrious predecessor he excelled him 
in facility. At the age of ten he was already a portraitist. Before 
his zznd year he had painted the ravishing full length portrait of 
Miss Farren, the future Countess of Derby. Lawrence a t  once 
leapt into fame, becoming an associate of the Royal Academy 
and a favourite of the king. Henceforth he lavished on his por- 
traits, and especially on his portraits of women, his facility of 
execution, his fluid touch, his rich and always highly distinguished 
colour, his talent for depicting the pearly bloom of flesh, the 
sparkle of bright eyes, the moist quiver of parted lips, the light 
softness of muslins, the gleam of silks and of velvets. H e  dis- 
plays just as much coquetry in  his painting as any fair lady with 
her airs and graces, cosmetics, powder, pearls and diamonds. 
The two coquetries seem to have made an alliance for our 
pleasure. There is  superficiality and artifice, but artifice handled 
with such vitality and verve becomes second nature. I t  is none 
the less true that the painter of George IV. and his court can 
lay claim a t  a critical moment to a very important influence on 
the destinies of painting, not so much, moyeover, in his own 
country as in  France and through France to the whole world. 
When Delacroix came to London h e  was seeking, as GCricault had 
already sought some years before, to  fight against the systematic 
desiccation of the school of David. Lawrence showed him that 
by a return to harmony, richness of colouring and beauty of touch 
founded on the example of the great masters of the past, it was 
possible to  create a modern art full of vigour and capable of every 
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expression. Thus Lawrence stimulated the energies of French 
painting at  least as efficaciously and opportunely as Constable. 
Later, in France, England or elsewhere, every time that the need 
was felt of a supple and brilliant execution to express the quality 
of life, it was more or less consciously to Lawrence that men 
turned. 

The  pre-Raphae1ites.-After this period, during which English 
painting sheds its lustre over a great part of the world, we see 
England withdraw within herself in an effort, very praiseworthy 
in the loftiness and purity of its intentions, but, in spite of a few 
incontestable talents, very slight in its results and adding little 
to the treasures of universal art. This movement must never- 
theless have responded to some general spiritual need, for it is 
impossible to deny t h ~  sentimental and intellectual analogies 
which produced Boecklin in Germany, Gustave Moreau in France 
and the pre-Raphaelites in England. To a certain extent i t  may 
be said that pre-Raphaelitism is a continuation and transformation 
of the idealist movement, fantastic and mystic by turns, which 
produced at  the beginning of the century Fuseli and Blake. 
Thomas Stothard (1755-1834)~ with his pictures from Shake- 
speare and Chaucer, painted in a style imitated to some extent 
from mediaeval illuminations, continued this movement in his 
own way. A little later Ford Madox Brown (1821--93) painted 
his first Gothic pictures filled with an arid precision, a scrupulous 
attention to minute detail, a harsh colouring, in a word almost 
everything which was to become the rule in pre-Raphaelitism. In  
1848 the new School found its name; we should rather say the 
new "Brotherhood," for under the influence of John Ruskin-an 
imperious aesthetician with a passion for French cathedrals and 
the quattrocento Italians, a poet in his way but impregnated with 
the spirit of puritan ascetism-the group assumed an almost 
religious character and each of its members had to append to his 
signature the initials P.R.B. ("Pre-Raphaelite Brotherhood"). 
Their intention was to react against the facile frivolity of the 
Lawrence tradition in art, but they traced its decadence farther 
back to the remote effect of the academic style for  which Raphael 
himself has to be the first to answer. There must be a return 
to the simplicity of the Primitives and a pious copying of nature. 
In  spite of all this nayvet8 to which they ardently aspired, the 
works of the pre-Raphaelites are everywhere filled with artificiality 
-and an artificiality more literary than plastic. This is not sur- 
prising, since from the start the new school was influenced by two 
men of letters, the critic Ruskin and Dante Gabriel Rossetti, 
who was poet and journalist before becoming a painter, and 
always pursued his two callings simultaneously. I t  was a singular 
fellowship which united an enthusiastic doctrinaire as uncom- 
promising as Cromwell's Roundheads with the son of an Italian 
revolutionary who had taken refuge in London, a man ambitious, 
reckless, voluptuous, subtle and uncertain. The miracle is that 
from these opposing elements sprang an art profoundly English 
in character, and it is this which makes us to some extent 
gent of its shortcomings. The group included Holman Hunt 
(182 7-1 ~ I O ) ,  Sir John Millais (182~-~6) ,  and Burne- Jones 
(1833-98). 

George Frederick Watts (1818-Igo4) who was older than 
the first pre-Raphaelites, and even than Ford Madox Brown, and 
who outlived for a considerable time the youngest disciples of 
the Brotherhood, had a career parallel to theirs but made no 
pretence of restoring the nai've and scrupulous technique of the 
Primitives. His portraits are the best part of his work. Leighton 
(1830-96) and an anglicised Dutchman, A l m a - ~ ~ d ~ ~ ~  ( 1 8 ~ 6  
1912), retain, on the other hand, some of the careful precision of 
the pre-Raphaelites. While Burne-Jones was still painting his 
reveries, other artists were attracted by new currents of thought. 
Breaths of outer air were gradually changing the English atmos- 
phere, wafted from realism, from French impressionism, and also 

. - '  I classical dogmatism of David was begun by Prud'hon (1758- 
AMERICAN SCHOOL 1823), who saved for posterity the precious treasure of that 

Painting in the American Colonies reflected generally the por- French tradition which the Davidian revolution had proscribed. 

trait styles in the mother countries, though with a tang of pro- 
vinciality. I n  the late seventeenth and early eighteenth centuries 
the Dutch colony of New Amsterdam (New York) had its Jan 
Strycker and its painter families Duyckinck and Van der Lyn. 
Before I730 Gustavus Hesselius, a Swede, was painting in Mary- 
land and Jeremiah Theiis, a Swiss, was a t  work in South Caro- 
lina. Peter Pelham and John Smibert came from England, and in 
the second quarter of the eighteenth century were painting dour 
portraits in Boston. These two "limners" were succeeded by 
Joseph Blackburn. Jeremiah Feke, a native American, realized his 
forms more solidly and with greater originality. 

Another native American, John Singleton Copley (1737-ISIS), 
working in Boston, was responsible for the finest painting pro- 
duced in the American colonies. His portraits are racy, original, 
decidedly un-European in conception. 

Benjamin West (1738-I~ZO), another important figure in the 
history of American painting, settled in London in 1763 and there 
helped to mould the styles of two generations of American 
painters. Among these were Charles Willson Peale, John Trum- 
bull, John Vanderlyn, Washington Allston, Samuel F. B, Morse 
and Rembrandt Peale. Some of their portraits have decided 
merit (e.g.,. Morse's Lafayette, in the City Hall, New York), 
but their pretentious historical pictures were generally unsuccess- 
ful. An exception is Vanderlyn's Arhdne, one of the finest 
achievements in American figure painting. 

Almost a generation older than these painters but younger 
than West was the portrait painter Gilbert Stuart (1755-1828), 
who went to England in 1775 and returned to America after 
seventeen years. In  London he appears to have spent some years 
in West's studio and to have been influenced by Gainsborough's 
work. Returned to America his style becomes highly individual, 
and his portraits, polite in spirit, are deft in handling and fresh 
in colour, the flesh having an extraordinary silvery beauty. 

Other popular portrait painters were Thomas Sully (1783- 
1872) and John Neagle (1799-186;) in Philadelphia, and Henry 
Inman (1801-1846) in New York City. Sully's fluent style is 
based on Lawrence but he developed his own colour and handling. 

Landscape painting, which became an important expression of 
the mild, poetic idealism of America, began about 1830 with the 
drab work of the indigenous Hudson River School. Out of this 
movement came George Inness (1825-18~~).  His early land- 
scapes have a classic spaciousness which gradually gives way to 
a formless but effective resonance. Another painter of vague, 
subjective lands~apes, and figures as well, was George Fuller. 
Others were William Morris Hunt, Elihu Vedder, John La Farge, 
and somewhat later Frank Duveneck and William M. Chase. 

Picturesque James A. McNeill Whistler ( 1 8 ~ ~ - 1 ~ o ~ )  went to 
Paris as a young man and soon settled in London. He was influ- 
enced by Courbet and Fantin-Latour but especially by Japanese 
colour-prints. His paintings transform people and familiar scenes 
into colour harmonies of exquisite subtlety. Such portraits as 
those of his mother and Thomas Carlyle are masterpieces. 

Another distinguished painter was the thoroughly American 
Winslow Homer (1836-1910). He is concerned with life in the 
open, especially with the sea, and his water colours of such sub- 
jects constitute the most powerful expression in American ~ainting.  

Thomas Eakins (1844-1916) is another strong personality. 
His portrait subjects and figures are observed with superb scien- 
tific self-discipline, but there is a forbidding renunciation of 
Sensuous appeal. His temperamental opposite is Albert P. Ryder 
(1847-1917) who escapes from dingy actuality into dreams. The 
nineteenth century closes on the work of the thoroughly expatriate 
Mary Cassatt; of Childe Hassam, exponent of crisp impression- 
ism; Arthur B. Davies, dreamer of beguiling dreams; and the 
famous John Singer Sargent (1856-1925) whose ~ recoc~ous  
bravura astonished the (H. B. WE.) 

from America. They found in England those qualities bf reality 
and brilliance which an intervening period of idealism had for a 
time striven to consign to oblivion. (p. JA.) 

FRENCH SCHOOL : XIXth CENTURY 

In  France the reaction against the excessive rigidity of the 
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WORK OF MODERN EUROPEAN AND AMERICAN PAINTERS 

1. L'Landscape i n  Southern France" by Andre Derain (1880-1916), French 6. "Ennui" by Walter Richard Sickert (1860-1942), English 

2. "Every Saturday" by Arthur B. Davies (1862-1928), American 7. "Emma and her Children" by George Bellows (1882-1925), American 

3. "Tormore" by Rockwell Kent (1882- ), American 
8. "Intimacy" by Jean Edouard Vuillard (1868-1940', French 
9. "Portrait of Dr. Schwarzenwald" by Oskar Kokoschka (1886- ), 

4. "The Way of the Cross" by Albert P. Ryder (1847-1917), American Austrian 
5. "The Earring" by Ambrose McEvoy (1878-1927), English 10. "Rue d'Al6sia" by Maurice Ut r i l lo  (1885- ), French 



PLATE XXIII PAINTING 

MADONNA BY RAPHAEL 

The Sistine Madonna or Madonna dl  San Sisto by Raphael (1483-1520). Now in the Dresden Gallery 
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He was not influenced, or only in a slight degree, by David's 
ascendancy, but he sincerely shared David's enthusiasm for an- 
tiquity, loving it as an elegiac poet-not as an archaeologist or 
theorist-modestly and without pedantry, and appreciating it  
through the medium of his own sensibility without ceasing to be 
a man of his own time. H e  evoked the antique in his charming 
drawings, in his allegorical compositions and even in his por- 
traits of women. Delacroix has devoted to him one of his best 
writings, and with justice for Prud'hon, before Gros and GCricault 
had prepared the anti-Davidian reaction which, thanks to the 
genius of the author of the Massacre de Scio and of the Barricade, 
restored in France the true principles of the fine art of painting, 
flexibility in composition, charm of touch and richness and 
harmony in colour. 

The pupils of David were in  general marked with an indelible 
stamp. Some knew how to retain, in one way or another, part of 
their freedom. Gerard ( 1 7 7 ~ 1 8 3 7 )  in his allegorical or mytho- 
logical compositions does not escape academic frigidity. But 
when he painted his celebrated picture, Amozlr et Psyclte', he added 
a pure and elegant grace entirely his own. This grace forms the 
value of his portraits which constitute his best work, especially 
his portraits of women. Gros (1771-1835) has a stronger per- 
sonality, the gifts of an executant, a sense of drama and an 
aptitude for expressing i t  by composition and colour. In  the 
Pestife're's de Jaffa and the Bataille d'Eylau he showed himself 
as the authentic forerunner of romanticism and of Delacroix. 
But a strange return of fidelity to  the teaching of David para- 
lyzedlhis natural impulses in the second part of his career. 

GCricault (1791-1824), who had the makings of a great artist, 
was alone capable of finding in David the solid basis of a classic 
art,  and infusing this with passion and life. Unfortunately he died 
prematurely. Le Radeau de la Me'duse (1819) proves that he 
would have been capable of the highest achievements and the 
boldest efforts. At once Romanticist and realist and always im- 
pelled by a lofty inspiration he must be acknowledged as  the first 
exponent of modern painting in France. 

These three artists have one common merit, that of having 
understood and encouraged from his earliest efforts Eugitne 
Delacroix (1798-1863). GCricault was his senior only by seven 
years. Through his personality and character as well as by his 
example, he exerted a strong and fertile influence on his young 
friend. Delacroix was 20  years old when GCricault composed his 
Radeazc de la Me'duse. A few years later he deplored as a public 
calamity the death of the heroic youth. Delacroix learned much 
from GCricault, and forfeited nothing of his own nature, which 
was entirely different. H e  is no less passionate, he is even more 
stormy; but his passion is less physical, its springs are more 
lofty and complex. H e  possessed an advantage accorded to few 
men in the history of art,  ihat of being a great thinker as well 
as a great painter. And, what is still rarer, the special bent of 
his intelligence predisposed him to critical analysis and psycho- 
logical introspection, that is to  say, to intellectual operations 
which have no essential relationship with the artistic genius. H e  
was not content, like the majority of his predecessors, Reynolds 
for example, to publish a r t  treatises showing sense and wisdom. 
Neither was he content to  frequent the salons of his time as a 
brilliant conversationalist. H e  left behind him a book, his 
Journal, which was a t  more or less regular intervals the con- 
fidante of his thoughts. I t  is  only a series of fragments of which 
many are made up  of careless o r  unfinished phrases. Nevertheless, 
this book, unique in being the work of a painter and of a great 
painter, connects Delacroix the writer with perhaps the most 
typically French of the intellectual glories of France, the line 
of psychologists and moralists from Montaigne to Stendhal. 

There was in France almost a t  the same time another privileged 
person, another of these favoris de l'~terne1, as Delacroix himself 
calls them, who also combined in himself the apparently irrecon- 
cilable tendencies of the critical mind and the creative imagina- 
tion. This was Baudelaire, and by  a rare coincidence it was 
Baudelaire who first understood and, in the masterpiece of ar t  
criticism of the century, explained the genius of Delacroix. 

The  rivalry of Ingres and Delacroix, and the battles waged 

round romanticism fill practically the whole of the first part of 
the 19th century. The champions of Davidian classicism claimed 
to defend order, and accused the romanticists of introducing 
anarchy and revolution into art. I n  reality, romanticism, taking 
the word in its widest sense, prevailed everywhere in  the atmos- 
phere of the time, as an aspiration to liberty, poetry and lyricism. 
There is romanticism in Ingres himself. As for  Delacroix he 
always repudiated any claim to being the head of a School and 
liked to pose as a pure classic. And he was right. There is only 
one good form of romanticism, the psychological romanticism 
which infuses the artist's personality in its most intimate, emo- 
tional and secret aspect into his work. Delacroix embodies in 
himself the whole of romanticism in painting, with its vital 
principle. But he had no liking either for painters or men of 
letters who paraded romanticism. Seen as a whole his work is 
strong and sound, notwithstanding his tragic sadness, because i t  
aims a t  great objectives and uses the most rational and efficacious 
means to  attain them. I n  short, i t  happened by good fortune 
that the two men, whose influence was to  succeed that of David, 
the one more instinctive and more enamoured of form, the other 
more intellectual and more preoccupied with dramatic expression, 
were champions of order, deserving each in their own way the 
name of classic. One may even say that. in spite of appearances 
and of what the contemporaries really believed, the more classic 
of the two was the one who was in turn acclaimed and scorned 
as the leader of triumphant revolution. 

Twenty years older than Delacroix, Ingres (1780-1867) a t  first 
seemed destined to continue brilliantly the work of his master 
David both in portrait and historical painting. Ingres, however, 
soon emancipated himself. H e  was only 25 or 26 when he painted 
in 1805 and 1806 the Riuikre portraits (Louvre), and that of L a  
Belle Zklie (Rouen). These show an original talent and a taste 
for composition not without some mannerism, but the mannerism 
is full of charm, and the refinement of undulating lines is as far  
removed as possible from the simple and slightly rough realism 
which is the strength of David's portraits His contemporary 
opponents were not deceived; they were attacking archaic and 
singular taste when they dubbed him "Gothic" and "Chinese." 
The sculptor, PrCault, celebrated for his witty sayings called him 
a "Chinaman lost in Athens." 

We still perceive eccentricity in  some of the most beautiful of 
Ingres' works. A pedant, seeing the back of the Grande 
Odalisque, the neck and arm of Thetis in the picture of the Aix 
Museum, Jupiter e t  Tize'tis, the neck of AngClique in the Louvre 
picture, where the fair victim is rescued by Roger, and various 
exaggerations of form in the Bain Turc would point to this 
incomparable draughtsman's faults. But are not these merely 
the means by which a great and extremely sensitive artist inter- 
prets his passion for the beautiful female form? When he wants 
to  group a large number of persons in a monumental work as in 
L'Apothe'ose d'Homdre, le Mwtyre de Saint Symphorien and 
L'Age d'Or, Ingres never attained the ease, the suppleness, the 
life, the unity which we admire in the magnificent decorative 
compositions of Delacroix. H e  proceeds by accumulation and 
juxtaposition. On the other hand he has an impeccable sureness, 
original taste, a fertile and appropriate invention in the pictures 
where only two or three figures appear, and even more in  those 
where he shows us, standing or reclining, a single effigy of the 
female figure which was the enchantment and sweet torment of 
his whole life. The Grande Baigneuse, the Gralzde Odalisque, 
the Ve'nus Anadyombne and La Source are unique works in 
French ar t  not unworthy of being compared with the most radiant 
daughters of Italian imagination. 

On the other hand i t  is generally in the relationship of several 
figures, in other words in drama, that Delacroix finds the natural 
and striking expression of his ideas. His work is an immense and 
multiform poem, a t  once lyrical and dramatic, on the passions, 
the violent and murderous passions which fascinate, dominate and 
rend humanity. I n  the elaboration and execution of the pages of 
this poem, Delacroix does not forego any of his faculties as  a 
man and an artist of vast intelligence standing on a level with 
the thoughts of the greatest in history, legend and poetry, but he 



PAINTING 
makes use of a feverish imagination always controlled by lucid 
reasoning and cool will-power, of expressive and life-like drawing, 
strong and subtle colour, sometimes composing a bitter harmony, 
sometimes overcast by that "sulphurous" note, already observed 
by contemporaries, producing an atmosphere of storm, supplica- 
tion and anguish. Passion, movement and drama must not be 
supposed to engender disorder. With Delacroix as with Rubens, 
there hovers over the saddest representations, over tumults, 
horrors and massacre, a kind of serenity which is the sign of art 
itself and the mark of a mind master of its subject. 

Delacroix, who hardly ever painted isolated figures, did paint 
some portraits of friends. The best of his works of this kind is 
the fine portrait that he made of himself because he knew himself 
better than he knew others. An ardent docility in the presence 
of nature explains why Ingres was a great portraitist. The tech- 
nique which he had developed like an instrument of precision, 
was suited admirably to portrait-painting. H e  not only renders 
for us with extraordinary distinctness the appearance of faces, 
forms and costumes, but by the magic of intuition brings out the 
intimate secret of the personality, and upon this picture, the 
accuracy of which will never perhaps be surpassed, he super- 
imposes an intellectual beauty and the value of a general type. 
Finally, his original effort gained a supreme reward; his best 
portraits-such as Bertin l'az^ne' and Madame de Se'nones-having 
a beautiful sobriety of colour. 

The development of landscape is one of the most salient facts 
in  the history of French painting in the 19th century. David 
himself had secured for landscape painters the recognition of their 
right of citizenship in  official art, and at  his initiative what was 
called "historic landscape" became one of the Sections for the 
Prix de Rome. But this academic and conventional landscape 
painting was soon renounced by the young men of the generation 
born around 1810-Cabat, Rousseau, DuprC, Paul Huet, Millet, 
Decamps, Flers, Diaz, Troyon, Chintreuil, Daubigny. With un- 
equal merits and varying aspirations they conquered, after many 
trials, the right t o  represent nature in all its grandiose or familiar 
aspects. 

Landscape in its natural state was alone to  be worthy of modern 
art,  that is to  say, a faithful picture of a portion of the country; 
man should only be admitted in the dress and attitudes of a field 
labourer. I n  every direction landscape painters would explore 
France. Some of them were even hermits confined to their 
province and unknown in Paris. Such was the Lyonnais Ravier 
(1814-95), poet of light, singer of the sunsets a t  CrCmieu and 
Morestel, perhaps the most lyrical and musical of French land- 
scape painters of the period. 

As in Holland a man raised himself above his peers by the 
force of a rational and forceful genius. Rousseau (1812-67) is 
a French Ruysdael, he is also a romantic Ruysdael who has 
profited by the lesson of the English and also by the examples of 
Delacroix. But he had a philosophic mind individual to  himself 
which gives his meticulous works a n  aspect of austere grandeur. 
Starting from an almost scientific analysis, Rousseau terminates 
in generalizations which out of the fringe of a forest, a chaos 
of rocks, forms a microcosm, mirroring innumerable terrestrial 
activities. 

I n  spite of appearances Corot (1796-1875) is quite foreign to 
this group of innovating landscape painters. H e  was 16 years 
old when Rousseau was born. The leaders of the new school 
accorded to their senior all due deference, but they would doubt- 
less have been greatly surprised if i t  had been revealed to them 
what posterity would think of Corot, that it  would not only 
admire him as the first landscapist of his time, but would give 
him a place beside the very greatest. Corot never ceased to 
believe that one of the finest uses of painting was to compose 
harmony between the sweep of trees, the colour of skies, the play 
of light, and some poetical legend or simply figures. 

The position of Corot vis ci vis the new school of landscape is 
similar to  that of Delacroix in relation to  Ingres. Corot is a 
classic; he is perhaps the most thoroughly French and classic 
artist among those of the 19th century. Tearing aside the false 
~ t y l e  of the historic landscape derived from David, Corot links 

up with the French landscapists of the 18th century, Vernet, 
Moreau, Hubert Robert; in his mythological or allegorical compo- 
sitions he gives fresh and ingenuous life to the noble inspirations 
emanating from Poussin and Claude. Whether they admit it  or 
not, Manet, the impressionists, and all the painters of the subse- 
quent generation who, under the example of CCzanne, reacted in 
various ways against impressionism, owe tribute to  the "bon- 
homme" Corot; so do those like Puvis de Chavannes. 

At the time when landscape attracted to itself free inquirers 
in large numbers Millet (1814-75) and Daumier (1808-79) had 
the merit of introducing the representation of contemporary life 
not in the anecdotic form of the tableau de genre-which hnd 
existed at  several epochs (at that time brilliantly represented by 
a charming colourist, Eughne Lami (1800-1890) before reaching 
its apex with hleissonier (1816-91)) one of the most prodigious, 
precious, and impeccable virtuosi of soulless painting)-but with 
a dignity of which the only earlier examples are found in the 
work of Chardin and of the brothers Le Nain. No doubt there 
is in both cases some admixture of the humanitarian mysticism 
which inspired many generous hearts around the year 1848. Millet 
sought an epic style in order t o  paint peasants, their fields, their 
work, their domestic life; he found it, and that suffices for the 
glory of a great artist. Having begun with paintings in the 
romantic fashion very high in tone, he denuded himself gradually, 
and simplified design and colour, still keeping contact through 
his studies with this nature which he so religiously loved. He 
was one of those very rare painters who have brought into the 
life of art the themes of their inspirations and have created the 
language without which this inspiration could never have been 
communicated to  the world-a work so difficult that i t  is not 
surprising if the execution often is sometimes heavy and dry- 
in paintings a t  least, for the drawings are always full of decisive- 
ness and grace. The drawings, water-colours, and etchings of 
Millet show a quivering sensitiveness. The pictures, always and 
entirely composed in the studio, are the acts of a considered wish, 
assisted by a methodically exercised memory. The Gleaners is, 
perhaps, the most finished example of this naked art, almost 
poor, deliberately chosen to express in all its primitive force a 
deep, grave and sincere feeling. 

After 1865 the mannerism but not the spirit of his work alters 
a little, evolving towards more liberty, more suppleness, more 
cleanness. His pastels multiplied and landscape occupied a larger 
and larger place. I n  Spring the artist, for the first time, meant 
not so much to picture a certain site arranged in a certain way 
but t o  seize, as the impressionists were to  do, a n  effect of light 
not yet observed or rendered with so much truth. 

Daumier (1808-79) has left us few completed pictures. But 
they are inspired with such vitality, they are built on a frame- 
work of a drawing so expressive and true, the brush handles the 
colour with such impetuous frenzy that nothing is left to  be 
desired in  these powerful sketches. I t  was after 1848 that 
Daumier made his dCbut as painter. H e  is more essentially a 
painter than Millet, and his technique more akin to  Decamps 
(1803-1860)) whom he admired but who is now neglected because 
of the tiring and deceiving virtuosity of his genre pictures. But 
i t  is not without reason that the painter of the De'fnjte des 
Cimbres has obtained the esteem of two judges such as Daumier 
and Delacroix. Daumier is not rustic; he is the "man about 
town." He was curious about all who lived there, of all he saw, 
of all that was said, and all that was done there. H e  was perhaps 
the first, in the 19th century, to  explore as  a painter the strange 
world of the theatre, where the ridiculous, the chimerical and the 
marvellous rub elbows, in  the midst of passions and illusions. 
His masterpiece in this genre, the Drame, displays the double 
spectacle played on the stage and in the hall. Daumier is among 
those painters who are always ready to paint and who can 
accommodate themselves to any subject. There is nothing strained, 
nor forced in Daumier. H e  struck out several of the paths which 
painting was to  follow, and though he may not have had any 
direct influence on Manet, Degas and Lautrec we can see the 
connecting link. 

Impressionism (q .v . )  in  the following period, corresponds to  
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the great upheaval of Romanticism, whose ebb and flow fills the 
first part of the 19th century. The former, moreover, was merely 
the culmination of a movement which began almost on the morrow 
of victory of Romanticism-about 1845. 

Gustave Courbet (1819-77) far from breaking with the past 
did not appear in his early works to be destined for any other 
vocation than the practice of a large, robust and rich manner of 
painting after the example of the masters. Such endown~ents could 
not but oppose him to the poor and adulterated style of Paul 
Delaroche's imitators. Thomas Couture (1815-79) came to the 
fore about the same time with similar qualifications. But his 
example shows that the fairest physical gifts do not suffice to  
make a great painter: Art, as Leonardo da Vinci said, is cosa 
mentale. If Courbet did not have a very strong mind, Couture's 
was even less strong. Being able to paint excellent pieces, Couture 
believed himself to be a modern rival of Veronese; the theatrical 
success of his immense Les Remains de la de'cadence only made 
his error irretrievable. Courbet's misfortune, happily of less con- 
sequence, was to encounter on his path certain political meta- 
physicians and certain realistic aestheticians. Without them he 
would have probably painted throughout his life great portraits 
or subjects of family life without any tendencious intentions such 
3s l fHomme d la ceinture de czrir, 1'Aprl.s diner ci O r a n s ,  I'En- 
ferrement d Omans, or Demoiselles de la Seine. To-day we forget 
some wretched pictures inspired by a confused ideology; we even 
forget the traces of this ideology in his greatest effort, the Atelier, 
which is amongst the small number of these audacious paintings 
which a certain touch of the bizarre and a certain incoherence 
do not prevent us placing in the first rank, and of which the 
most celebrated is Rembrandt's Night Watch. And when he let 
himself go Courbet produced some new and classical masterpieces 
in which the perfection of his scholarly and free handiwork makes 
him the equal of the great masters of the past, e.g., the Cure'e and 
Remise des chevreuils. While Courbet is without a rival in his 
time and perhaps in the whole of the century, Ricard (1823-73) 
a portraitist who sought to  give expression to the most subtle 
signs of the inner life, and Monticelli (1824-86) a great and 
original colourist, were each in their way alchemists of colour; 
but although they both wrestled with the secret of mixing and 
shading, harmonies and contrasts, sometimes exploring mysterious 
depths of shadow, sometimes producing the glint of enamel or 
precious stones, both merely looked upon the subject as a means 
of expressing a spiritual idea; visions of unknown princesses in 
fairy-like gardens with Monticelli, with Ricard dreams of psycho- 
logical divination. Ricard's conception of the intimate portrait 
was later to  be resumed with different modes of expression: 
Fantin-Latour (1836-1904) and Ernest Laurent (1859-1929) who, 
with Aman-Jean, emerged from the post-impressionist group 
where Seurat evolved the elements of a new style. 

After Courbet there arose an even more outstanding personality, 
that of Manet (1832-83). Then commenced violent press cam- 
paigns which little by little inspired the public with horror, disgust 
and even a kind of incredible hatred for the young artists whom 
they considered as revolutionaries. Those young artists were 
first Manet, then the whole group of comrades of whom he was 
the eldest, and who used to meet in the CafC Guerbois: Degas, 
CCzanne, Renoir, Monet, and the others. Even Edouard Manet's 
person was scandalously misinterpreted; most Frenchmen thought 
that the author of the De'jeuner s21r l'herbe and Olympia, not only 
ignored the first rudiments of the art of painting and that his 
pictures were ridiculous, but that he himself was a kind of coarse, 
extravagant, unconventional Bohemian. Till his premature death, 
the charming, witty and elegant, but also nervous and irritable 
hIanet, could not get reconciled to this injustice. He knew the 
fascination that he exercised on his friends, and he would have 
liked to please everyone: conscious of his exceptional' gifts, he 
felt he was destined for the acclamations bestowed on Rubens 
or Velazquez. With his lively and flowing intelligence and that 
natural elegance which passes without effort from his personality 
to his work, Manet is perfectly normal and differs from other 
civil and charming men only by that rare "je ne sais quoi" that 
he puts into the most simple things that he does and says; a 

charming, honest man who has genius; a modern and French 
Velazquez. Degas, who is almost exactly contemporary (1834- 
1917), and also a man of the world, was perhaps the only 19th 
century painter who nearly deserved to be put in the category 
of Delacroix adding, like him, to a creative imagination the gift 
of critical analysis. I n  spite of the evident vocation of which 
Manet and Degas bear the signs, there is in them little of that 
universality which characterizes the great artists of the Renais- 
sance, who give the impression that if their destiny had turned 
them from painting, they would'have been known as supermen 
anywhere and in any circumstances. A fact worthy of note con- 
cerning the group called Impressionists is that it  included a 
woman, Berthe Morisot (1840-95), who possessed the most 
original talent ever evinced by one of her sex. 

What the contemporaries particularly saw in Manet and his 
companions was a School, and the name of a School, a name that 
the painters had not chosen, a chance name given in derision, but 
soon accepted as a rather well found rallying cry. The name was 
quickly notorious, until a philosophic meaning which went beyond 
the field of painting was superimposed on i t ;  i t  was the source 
of much debate during more than 2 5  years. Critics did not 
distinguish, or even wish to distinguish, these painters one from 
the other, as they were believed to agree on three dogmas about 
which nothing had been heard till then: open air, clear painting 
and division of tone. What strikes us, on the contrary, and what 
we love in  them, is their value as individuals, all that makes them 
different and isolates them, in spite of the common bond. Im- 
pressionism, as the doctrine of a School, is what interests us least 
in them. Rather than a school we see in them a group of com- 
rades struggling together against the academic routine for the 
liberty of art. We take pleasure in gathering evidence of their 
detachment with regard to the alleged doctrine of which they are 
supposed to be the faithful adherents. 

Renoir (1841-1919) is an impressionist in the same proportion 
as Delacroix was romantic. Once past the effervescence of youth, 
he lost no opportunity of protesting, like Delacroix, against being 
labelled. Claude Monet (1840-1926) is the true originator and 
only professor of this alleged School. By the strength and decision 
of his character, by a kind of magisterial authority which em- 
anated from him, he exercised an extraordinary influence on his 
comrades who were still wavering between the contradictory 
impulses of youth. Renoir never forgot that in his years of 
poverty, of doubt, of struggle, Monet was the chief who pointed 
to the goal and gave encouragement. But what we to-day love 
most in him, what makes him a great and delightful painter, is his 
sparkling genius as a colourist, his ingenuous sentiment with a 
feminine grace, slightly animal-like, but so youthful and sound, 
his desire for fullness in composition, all of which was foreign 
enough and even contrary to  the principles of impressionism. 
Renoir had no need of Monet to paint the Loge and the Portrait 
de Madame Charpentier. 

Degas is still less impressionist, if i t  is possible, than Renoir. 
T o  be called impressionist, i t  is not enough to have a sharp sense 
of modern life and of all the new visions that it  offers to those 
who know how to see. An incisive designer and prodigiously 
accurate, he is of the race of Holbein and of Diirer. The public 
calls him the "painter of dancing women." I t  is strange so to limit 
the scope of his mind. Degas is no more a specialist of 
danseuses than he is of blanchisseuses, modistes, or jockeys. 
What attracts him successively or simultaneously to these sub- 
jects of study, is the desire to  grasp in an extraordinarily precise 
and expressive stroke gestures and movements which the eyes of 
painters until then had ignored. I t  is with the same preoccupa- 
tions that, during ten or 15 years, he made himself a portrait 
painter (and what a portraitist!). The impression of truth con- 
veyed is secured by the drawing no less than by the composition. 
Finding entirely new types of composition takes a great part 
of his research; his inventions in this field are most original 
and bold, and have had capital consequences for modern painting. 
Finally, the disdain he has for the open air is a final trait not less 
contrary than others to the process and convictions of the ortho- 
dox impressionist, 
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As for CCzanne, if, like Renoir, he tarried awhile in Impres- 

sionism, he left i t  even quicker and went further away. When 
he declared that "one must return to the old masters through 
nature" and "make of Impressionism a solid and lasting art like 
that of the museums," CCzanne clearly marks both his point of 
departure and the road into which his solitary meditations were 
to  lead him after he had left the companions of his youth to 
withdraw to Aix. I n  a word, he also, like Delacroix, made a free 
and conscious return to the intellectual principles of classic art. 
The excess of analysis, the pasdon for fluidity and the inexpres- 
sible, the obsession for atmospheric phenomena in which forms 
evaporate, and, finally the more or less formal proscription of the 
composed picture, announced perils not less serious perhaps than 
those of the pseudo-classicism imposed in other times by David. 
CCzanne reacted powerfully. Wrapt in himself, in his provincial 
solitude, he evolved a learned technique, firm and subtle, he 
invented a conception of painting whence dates, one may say, a 
new era. From him rather than from Impressionism will hence- 
forth be derived, more or less directly, the most fruitful initiatives 
of succeeding generations. 

T o  whom then shall we give the right to  claim the name of 
Impressionism in its entirety? Will i t  only be deserved by the 
purely landscape artists, or a t  least by those who first and fore- 
most are landscape painters-Monet, Pissarro (1831-1903), Sisley 
(1840-99)? Indeed, if Impressionism has a doctrine, and if this 
doctrine has a legitimate application, it  is when it is applied to a 
landscape. I t  is not surprising that the author of this doctrine is a 
man, gifted with a powerful will, who has used his efforts to 
eliminate from his thoughts all not landscape. If one tries to find 
the characteristics of a school among the Impressionists and 
more particularly a common bias in the manner of painting, of 
seeing nature and conceiving the picture, i t  is to these that one 
must turn-though Sisley, who was no theorist and who, once 
provided with the technique acquired from Monet, had no other 
ambition than to be a charming minor poet of the country. But 
did they not on this or that point exceed the limits of their pro- 
gramme? The passion and energy of Monet made of him a 
visionary, a lyricist; and it  is surely not the characteristic of a 
narrow conception of art to  close a career of landscapist with 
that unprecedented and unclassifiable work, the Nymphe'as, a 
vast cyclic poem of the water, flowers, leaves and light, to which 
he devoted in solitude at  Giverny the last 2 0  years of his'long 
life. As for Pissarro, his gaze also wandered more than once 
beyond the horizons of pure Impressionism. Even in certain 
pictures where at  first glance the eye seems to grasp only the 
technical preoccupations, one discovers a desire for order a n d ,  
organization, which the doctrine of Impressionism was not made ' 
to  encourage. I t  was through this, that he was worthy of the 
curious and glorious r6le that he played in turn with CCzanne, 
Gauguin and Seurat, that is to say, with the three men who, with 
different means and more or less clear intentions, were to lead 
French Art into new paths. 

Thus, in this century, the schools were immense seething 
reservoirs of strength but were all doomed to futility. To  create 
beauty, that beauty which does not seek to flatter the prejudices, 
illusions or infatuations of a generation but rather illuminates 
space and time, great artists must raise themselves above the 
school which they had helped to found or even abandon it  de- 
liberately and take sides against it. From Romanticism to Real- 
ism, and from Realism to Impressionism, the same pathetic event 
keeps on repeating itself. Such was the fate of Delacroix: such 
was that of Manet, a master-hand whose vision spreads grandeur 
all around; of Renoir, a spontaneous artist, an inventive colour- 
ist who unites Delacroix and Watteau; of CCzanne, that strange 
genius, a t  once powerful, nai've and calculating, creator of an art 
which even to-day remains a sealed book to us as far as his 
most inmost intentions are concerned, who, whatever we may 
say, burst with all the force of a new revelation into the firmament 
of painting; and finally, of their comrades, contemporaries and 
successors, to the extent that their contribution is valid. 

I t  would however, be unjust to Impressionism to omit the fact 
that in spite of its doctrinal failure, i t  left behind it precious 

acquisitions from which artists are profiting and will continue 
to profit, whatever their conception of art and their vision of 
nature and of life may be. They created a colour scale. CCzanne 
to be sure, added a chromatism a t  once more robust and more 
subtle; but it is within the limits of the impressionist key-board 
that he found his famous "modulations" of which he talks almost 
as much as of his "small sensation," one set of which served by 
equivalence to interpret the others. 

Seurat (1859-91) never concealed how much his inventive 
technique owed to Claude Monet. The very name he gave to us, 
"Neo-impressionism'' is a confession whose meaning is patent 
to all. But, considered from another point of view, Seurat ranges 
himself under that law  hose effects we seem to have recognized 
through the various turns and changes of the century. Neo- 
impressionism belongs to him in his own right, but he is closely 
connected with Impressionism. To-day that is, in our eyes, 
nothing more than the external aspect of things. Seurat personi- 
fies an intellectual reaction against the dispersive and inorganic 
tendencies favoured by impressionistic orthodoxy; he possessed 
the sense of order and grandeur; in an original fnqhion he knew 
how to convey that order and thst grandeur. and this accounts 
for the fact that his r61e is of prime importance in the latter end 
of the century. Impressionism was unable to give him what he was 
searching for. The intellectual stimulus which he needed came to 
him from a man who was notably older than the Impressionists 
and at  once a great intellectual and independent. Puvis de 
Chavannes (1824-98), who had a genius for monumental painting, 
was connected with the charming painter ChassCriau (1819-56), 
and through him with the Ingres tradition, but even more closely 
with Delacroix, the great man who dominates the century and was 
the outcome of two schools. His technical influence and his 
triumphs as a colourist extended right into the heart of Impres- 
sionism. His genius animates almost all those who in the 19th 
century had the ambition to assmiate painting with architecture 
and to cover vast mural spaces. ChassCriau was the first who 
really understood the master's lesson. H e  died before he had 
completed his 37th year, and fate willed that the work which 
constituted his best title to fame, his decoration at  the Cour des 
Comptes, was almost utterly destroyed by the revolutionaries' 
mania for destruction. 

Puvis de Chavannes, who was helped by his example, id quite 
the opposite of a precocious genius. H e  is of the family of those 
who, like Nicolas Poussin, only found in maturity the language 
capable of expressing their lonely thoughts. At practically the 
same time another lonely soul with a refined but more visionary 
imagination, Gustave Moreau (1826-98) endeavoured to create 
a cycle of mythical visions. For him art represented a poetical 
transfiguration of humanity. Such ideas were, one must believe, 
in the air at the time, but Puvis and Degas are the only ones 
who knew, each in his own very different way, how in the service 
of such high ambition to hold the balance true between dreams 
and reality, without which equilibrium art  falls into mere phantas- 
magoria, becomes too sentimental or too heavily pretentious, or 
finally, exhausts itself in the aristocratic morbidity of a Burne- 
Jones. The rare and fine merit of Puvis de Chavannes especially, 
consists in his avoidance of literary contamination; i t  is his great 
honour that his Pauvre Pichez~r, his Jeunes filles au bord de la mer 
and his DOUX Pays turn one's thoughts to  Poussin's masterpieces 
without suggesting imitation. This legitimate filial relationship 
of Puvis with Poussin does not preclude the connecting-with 
real meaning-of the names of Puvis and Degas. Starting at  first 
from Delacroix, Puvis proceeds towards high-light painting on 
lines parallel with Impressionism. H e  is almost as close to  the 
authentic Impressionists as Degas who, however, does not share 
in their beliefs. 

Another artist who has a notable place amongst the original and 
inventive spirits of the end of the century, Paul Gauguin (1848- 
1903), also finds his point of departure in the combined influences 
of Puvis and of Impressionism. His character, his life and his 
work are nothing but contrasts. Gauguin only came late in life 
to painting: he threw himself into it  with a wild vehemence and 
with that mixture of brutality, refinement, impulsiveness and 
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reflection which he brought to  all his undertakings. The primitive 
and savage he boasted of being gained the upper hand in the end 
and Gauguin settled in Tahiti where, after years of rage and 
dieillusionment, he died miserably. But it  was not only idyllic 
savagery that he went so far to  find, but also order. Introduced 
by Pissarro t o  Impressionist vision and technique, he might have 
remained faithful to  this teaching but for the meeting at  Pont- 
Aven, in  1886, with Emile Bernard, then only 18, who had already 
invented what he called Synthet ic ism or Cloisonnisme, a method 
founded upon the simplification of design and colour in  which 
flat tints with shaded contours are  used in imitation of enamels 
or stained glass work. Thus Gauguin, like Seurat, but with widely 
different methods, reacts against the inorganic. His inherited 
taste for the exotic and primitive gave him the elements of a 
decorative style. Even i n  the works composed during his Tahiti 
period the colour scale which h e  uses for  synthetic effects is 
traceable more or less directly t o  that handed down by Pissarro 
as  an instrument of analysis. But, i n  proportion to the develop- 
ment of his singular personality he withdrew farther and farther 
from Impressionism, whilst, underneath the brown skin of the 
South Sea "Vahines," the relationship of his Maori dream with 
the imaginary world of the Greco-Latin Puvis shines through. 

From Gauguin more than from CCzanne sprang the movement 
called a t  its beginning "Symbolism" and composed'of young 
painters associated in  close f r i e n d s h i p a  decorator with virginal 
imagination, Maurice Denis, and the charming "intimistes," Bon- 
nard Vuillard, and Roussel, finding there a milieu favourable to  
new and unusual ideas. Henri Matisse, while not belonging t o  
this group, appears to  have received some useful inspiration from 
Gauguin. The  influence of Puvis was at  least as  apparent a s  
that of Gauguin in  the early efforts of Maurice Denis, and Degas, 
with the sometimes strident, sometimes subdued harmonies of 
his pastels, and his original type of composition is largely respon- 
sible for the personal experiments of Vuillard and Bonnard. 

I n  Gauguin's generation two men represent another form of 
reaction against Impressionism: Eughne Carriilre (1848-1906) 
tries to  give sentimental order the first place and Paul Albert 
Besnard (1849-1g34), colourist, uses a somewhat impressionistic 
palette, but he only wishes t o  display the unrestrained elegance 
and fantasy which were in him. 

As for Vincent Van Gogh (1853-90) and Henri de Toulouse- 
Lautrec (1864-1901) i t  is quite apparent how much they owe to 
Impressionism. I t  is only necessary to  study their palettes and 
their methods of painting i n  order t o  convince oneself of this: 
i n  the case of the one the colour is  heavily applied, in  that of the 
other i t  is a s  light as  pastel-but here and there are stripes and 
tone-hatching. I t  is elsewhere however that the dazzling and 
irreducible originality of the "grand" style draughtsman and 
biting ironist whom we know a s  Lautrec resides, or that of Van 
Gogh the peerless colourist, ingenuous creator of powerful pic- 
torial hallucinations. 

At  the close of this summary review of a turbdent epoch, it 
seems t o  us that in  spite of the theorists the chief interest of the 
history of Painting in the  second half of the 19th century is 
centred i n  individuals not in  Schools. Has there ever been, can 
there ever be  i n  our time real "Schools"? No, not in  the old sense, 
when the traditions of this noble profession were handed down 
and perpetuated from master t o  pupils, for these days will never 
return. Nothing good, nothing durable will be done except by 
individuals. And, these so  far  as  their personality is concerned. 
have not been the losers, for  that personality is brought out more 
sharply than ever before and often has with i t  something of the 
abrupt and stem. 

W e  might say that  the individual has as his mission the re- 
invention of Art and the duty of creating a new formula of all 
the parts, new in sentiment, new in technique. I n  so far as he does 
this, he  represents the head of a School; but i t  is a School which 
lives only through him-and dies with him. 

Thus we see how painting has been transformed in the course 
of the centuries, since the time when it  was scarcely a thing apart 
from sculpture and architecture. Governed by fundamental laws. 
sculpture has scarcely changed; neither has architecture for the 

same reasons. The material with which music and painting work 
is infinitely more supple, more vague, and also more vast. Under 
the influence of the Christian faith a t  first, then of the modern 
spirit, they have grown and expanded with influence coming 
from all parts of the compass. I t  is now a question of suggestion 
rather than of expression. I t  would seem that the field of sug- 
gestion opens itself without limits or hindrance t o  painting as  t o  
music, and a t  the stage of evolution where we now are, painting 
has become music, and music painting. ( P  JA.) 
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Brockwell, T h e  V a n  Eycks and their art (1912) ; Colornier, Didrer 
(1927) ; Glaser, Hans Holbein der Aekere (1908) ; Davieq Hans Hol- 
bein the Younger (1903); Correu, El Greco (1908): Stevenson, 
Velazquez (1899) ; Beruete, Goya (1928) ; E. Michel Rubens (1900) ; 
Rooes, Van  Dyck (1902) ; E.  Michel, Rembrandt (1893) ; Pilon, 
Watteau (1912) ; Greuze (1912) ; A. Michel, Boucher (1908) ; Nolhac, 
Fragonard (1918) ; Armstronp, Reynolds (1901) ; Gower, Gains- 
borough (1900) ; Langridge, William Blake (1905) ; Moreau-Nelaton, 
Corot (1g24), Millet (1921) ; Daubigny (1925). (x.) 

MODERN PAINTING 
The first twenty-five years of the 20th century have been 

marked by  an extraordinary ebullition i n  art. Formerly, ar t  move- 
ments, even in France, progressed i n  a more or  less leisurely way, 
reaching a logical conclusion. They attained their zenith and de- 
clined as  their interest waned, a s  stimulus was lost and the prin- 
ciples they practised degenerated into mere formulae. This was 
followed by  a reaction and a new movement came into being. 

The  classicism of David and his disciples was succeeded b y  the 
romanticism of Delacroix, GCricault, Delaroche, etc., and i n  land- 
scape by  the Barbizon School (q.v.) of plei~z air with Corot, Rous- 
seau, Daubigny, etc. At  the same time the Realist movement with 
Courbet a t  i ts  head, was developing. With Courbet were Daumier 
and Millet; o r  the latter may be said t o  have belonged t o  both 
groups, a s  it was not  always possible t o  separate completely one 
from the other. 

The school of Corot developed, under the impulse of certain 
discoveries made by  Chevreuil concerning the simultaneous con- 
trast of colours, into the Impressionist movement (see IMPRES- 
SIONISM) with Monet, Manet, Pissarro, Sisley and others a s  the 
chief exponents. This movement had a very far-reaching influence 
on modern art, a s  it introduced a fundamental change in colour 
perception, in  the treatment of light and atmosphere, and changed 
the point of view of painters i n  regard to  art and nature. 

At the beginning of the 20th century, the direct influence of Im- 
pressionism as a creative force of a marked character was on the 
decline. I t s  true influence had been absorbed and was no longer 
a separate activity. I n  the hands of painters like Maufra, Moret 
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and Loiseau it had degenerated into a formula, not without 
charm, but no longer life-giving or inspiring. 

Neo-Impressionism had proved itself in the hands of Georges 
Seurat, a sensitive and even flexible medium for the expression of 
minute truth of atmospheric and light effects not only in landscape 
but even in groups of figures on a large scale. I t  appears to have 
been a highly personal method which ended with Seurat, who was 
its greatest and most perfect exponent. As practised by Paul 
Signac it degenerated into a formal and almost mechanical use of a 
fantastic and unrealistic nature and far removed from its original 
purpose which was the realization of the exact truth of natural 
conditions at  a given moment. 

There were other painters who practised pointillism more or 
less incidentally, such as Maximillian Luce, Theo van Rysselbergh 
and even Camille Pissarro employed it, with beautiful effect on a 
few canvases. 

Although Ernest Laurent, La Sidaner and Henri Martin adopted 
a variation of the method for pictorial purposes, theirs was not a 
true pointillism and the end was no longer inevitably related to the 
means. 

In f luence  of C6zanne.-The true development of Impression- 
ism was quietly proceeding in another direction through the work 
of Paul CCzanne, who had been a pupil of Camille Pissarro, from 
whom he had learnt the principles of Impressionism in their 
strictest form. CCzanne died in 1906 but he, even more than any 
other painter, has influenced the art of the present day; not only 
in his own country but throughout Europe and America. 

CCzanne gradually discovered what was the inherent weakness 
of Impressionist ar t ;  its lack of solidity and, frequently, of de- 
sign. His determination to give to art-meaning-"Impressionist 
art as he felt it"-"The solidity and enduring quality of ancient 
artx-"Of the art of the museums" has been often quoted. His 
principles have been usually misunderstood and misapplied. The 
path that angels fear to  tread has been trampled by the feet of 
most of the younger artists of the day. 

CCzanne approached his solidarity by way of the most subtle 
and refined colour analysis and he produced pictures of land- 
scapes and figures, interiors and portraits, of a rare beauty in 
which the perception of colour is almost incredibly sensitive and 
profound. His imitators have produced ugly pictures, coarsely 
treated, in which the colour approximates, as nearly as possible, 
to that of mud. They have, on occasion made a method of his 
mannerisms-as has happened so often before in every branch of 
art. If CCzanne used a blue outline to correct or recover his 
drawing then the canvases of his imitators were covered with blue 
outlines. 

The twentieth century opened, then, with the waning influence 
of Impressionism and the growing influence of CCzanne, the child 
of Impressionism, who had but recently, and late in his life, 
received recognition. 

POST-IMPRESSIONISM 
Development  in France.-Modern art in all countries is 

essentially French. All the movements, great or small, have origi- 
nated in France. France is like a great central fire sending sparks 
all over the world which fall on a variety of fuel and burn with 
varying force and character. I t  is therefore but logical to con- 
sider France-the home of strange-isms-before other countries. 

The demand for something new on the part of young artists 
is natural and inevitable. The old is no longer stimulating or 
exciting. But the new has no intrinsic value as such. No work of 
ar t  has survived merely or mainly because i t  was new in its time. 
Novelty has a value, a different value-it may lead to some- 
thing that is fundamentally and universally important. Usually 
it does not. But at least it  keeps art alive and excites interest, 
which is not bad for art. But posterity, or should i t  be eternity, 
demands something more. 

The first twenty-eight years of the twentieth century have been 
remarkable for the number of new movements that have arisen. 
Some have sunk and left no traces, others have modified or 
changed the direction of art to  some extent. But it  must be re- 
membered that art-the essential art-goes on inevitably. Velaz- 

quez and El Greco may be the chief or only survivors of the 
Spanish art of the 16th and 17th centuries, but there were hosts 
of other painters and no doubt movements, ebullitions, -isms. The 
essential art is what is finally and permanently distilled. 

So it is, too, with modern art. That which seems so important 
to the inventors of and participators in, new movements may be 
forgotten possibly as quickly as the movements have arisen. (See 
POST-IMPRESSIONISM.) 

Fauvism.-The first definite revolt against Impressionism was 
made in 1906 when a number of artists, who were tired of the pre- 
vailing influence, revolted against discipline of any sort. They 
were called, once again in derision, Les Fauues. There was no 
special technique which distinguished the movement. They re- 
volted from what they considered the limitations of Neo-Impres- 
sionism. The movement was merely a restatement of the universal 
demand for "Free Speech." The leaders of the movement were 
Matisse, Braque, Van Dongen, Vlaminck, Dufy and Friesz. They 
reacted not merely against Impress@nism but against academic 
and all other rules of art. 

Instead of the conception of ar t  as nature seen through a tem- 
perament, they wished to substitute a temperament which no 
longer served nature. I t  was a revolt against naturalism in art, 
which they regarded as no better than an inventory of natural 
effects. T%ey pretended to choose fiom Delacroix's dictionnaire 
de la nattbre only what would help them to the production of 
works of constructive ar t  which would add to the conquests of the 
Old Masters, aesthetic revelations unknown to those Masters. 

In their enthusiasm they studied the works of the Greeks and 
the Egyptians, of the Byzantine period and even negro art. The 
passion of modern collectors for negro ar t  dates from that period. 
Good and bad resulted, for art, being an expression of the artist's 
personal impression of nature, may or may not be fed by a variety 
of things. And the attempts to  feel things with the emotions of a 
past age are inevitably still-born. 

Naturalism.-Concurrently and opposed, though possibly un- 
consciously, to  Fauvism, there developed the school of Katuralism. 
One branch, merely sensual and concerned entirely with material 
things, was described by Adolphe Basler as the "School of the 
Greasy Dishcloth." The painters were more or less academic. All 
of them had studied to some extent a t  the &ole des Beaux-Arts. 
Such artists as Bouche, Gromaire, Conrad Kickert, Gritchenko, 
etc., were members. One group, known as "L'Bcole du  PrC-Saint- 
Gervais" was led by Loutreuil, who died quite young in 1925, after 
a miserable existence. His companions were the painters Billette, 
Chotin, Caillard, etc. I n  dismal and dirty tones they expressed the 
misery of life. 

Cubism.-The most important movement, and one which had 
considerable vogue for a time, was one which, strictly speaking, 
had little to do with art. I ts  conception was either intellectual or 
pseudo-scientific. I t  supported the portentous name of Cubism 
with which it was endowed, it  is believed, by Matisse, If i t  was 
conceived as a jeu d'esprit, its inventors had hard work to live up 
to its cubic reputation, for i t  was taken quite seriously by certain 
dealers of the Rue de la Boetie and by  certain collectors who 
believe what dealers tell them. Seldom has a joke reacted more 
painfully on its perpetrators. I t  was supposed to be an attempt 
to reduce nature to its geometric elements. What became of ar t  
as a means of expression or how the personalities of the practi- 
tioners survived these geometric dreams is not clear 

Picasso himself, who is credited with being its inventor, told the 
writer that it  was a sort of "impressionism of form." H e  showed 
him, on one occasion, several paintings which were incompre- 
hensible until Picasso arrived at  one which he seemed to recognise 
as a view from the artist's window in Montmartre. However, the 
writer was mistaken. I t  was a symphony in form derived from 
different objects on various pages of an illustrated catalogue of 
furniture ! 

One of the claims made for Cubism was that it  made no attempt 
to imitate or organize nature-in this it  was quite successful- 
another was that it  produced works which were complete and 
beautiful in themselves just as a diamond is intrinsically beautiful 
and needs no setting or other aid to reveal its quality. The beauty 
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of the object is said t o  exist in  the eye of the beholder and some 
eyes are peculiar! 

I t  was an attempt a t  "objective" art with an ignorance of the 
contradiction in terms which such a thing involves. Art being an 
expression of the artist's personal feelings about, or his reaction 
to, nature, the use of the term "objective" art is merely an expres- 
sion of ignorance. 

The chief members of the conspiracy were, besides Picasso, 
Georges Braque, Albert Gleizes, Jean Metzinger, Juan Gris, Fer- 
nand LCger. They made their dCbut about 1910. 

The principles of the movement were, amusingly enough, sup- 
posed to derive from the paintings of CCzanne. That painter had 
died in 1906, so that his child, born four years later, was too 
posthumous for its parentage to be entirely above suspicion. 

The only artist who has emerged from Cubism and actually 
derived something from it, is Georges Braque. One does not, of 
course, count Picasso, to  whom Cubism were merely one of many 
incidents. Braque, definitely influenced by Cubism, has evolved 
an art of design, which is derived from nature, although it takes 
liberties with its subject, and is harmonious and complete in it- 
self. Some years later there was an aftermath in which the man- 
nerisms of Cubism were imitated without any reference to their 
supposed utility So there appeared on the market, angular, dis- 
torted, outlined paintings by such men as Marcoussis, La Fres- 
naye, Herbin, Picabia and Filla. 

Futurism.-1n 1911, the ar t  world, scarcely recovered from 
the birth of Cubism, was compelled to  submit to the onslaught of 
a new movement, originating this time from Italy. I t  was known 
as Futurism, chiefly because the impressions of the immediate 
past were involved in its productions. I t s  conception was m,ainly 
due to  the exuberance of the hysterical poet F. T. Marinetti, who 
had issued his first manifesto at  Turin in 1910. H e  organised 
an exhibition in 1911 of a group which consisted of Umberto Boc- 
cioni, Carlo Carra, Giacomo Balla, Luigi Russolo and Gino Sev- 
erini. I t  was, according to its creator, a species of plastic dy- 
namics, but i t  was nothing more than instinct become self- 
conscious. I t  reviled and repudiated old and petrified art. 

"The simultaneousness of states of the soul a t  a given moment 
(that is, the moment of producing a picture) is the basis and end 
of our art." 

In  painting, for example, a person on a balcony, the Futurist 
painted not only the scene actually before him, but the feelings 
engendered in him by the happenings in the street and also the 
emotions left in  his mind by  the happenings of the night before. 
Obviously such an art, founded on confusion, had in itself the 
germs of the ridiculous. 

I t  had a brief and laughter-provoking career, its entrance 
almost synchronising with its exit. Although its origin was really 
Italian (it  had something full-blooded and lacking in reason, for- 
eign to the French nature) i t  made its dCbut on the Parisian stage 
before coming to London, where i t  made a bright and brief ap- 
pearance a t  the Sackville Gallery and where an entertaining dinner 
was given t o  Signor Marinetti. 

Symbolists,  Synthesis ts  and Ec1ecticists.-After Futurism 
a group of artists of already proved ability were associated in a 
movement which has been called Symbolism, Synthesism and 
Eclecticism. Their aim was t o  fuse naturalism with the idealistic 
tradition of the museum, that is, t o  serve up realism in a classical 
form; to see contemporary life through the eyes of the past. I t  
involved discipline and imitation and was, in effect, realism lim- 
ited by  pastiche. The idea attracted many artists, some of whom 
have developed some definitely personal style from it, such as 
Gauguin and AndrC Derain. Other artists of renown who fol- 
lowed the movement were Maurice Denis, Emil Besnard, Odilon 
Redon, K. X. Roussel, Felix Valloton. Many younger artists were 
attracted and, naturally, individual preferences among the classi- 
cal painters were followed. Favory followed Rubens, Alix and 
Georg were inspired by Daumier; Friesz was haunted by his 
remembrance of Poussin and Delacroix. 

Modigliani, a charming artist who died young, painted figures 
in strange and frequently distorted poses. Dufy, Dufrenoy, Fre- 
laut, etc., had their preferences. 

1ntimistes.-The Intimistes formed a small group but hardly 
a movement. They chose simpler subjects of ordinary life and 
painted them, as it were, for their own sake. They included Charles 
Cottet, painter of the life of Breton fisher folk; J. E.  Blanche, 
an intimate portrait and genre painter; Le Sidaner, painter of 
scenes of village and town life, mostly under artificial light, Prinet, 
who painted incidents of home life, and also RenC MCnard, Ernest 
Laurent and others. 

0rphists.--Orphism, or abstract painting, in which the 
painters sought to  paint without subject, expired for lack of 
interest. 

Purists.-Purism derived from Cubism or was, perhaps, a pro- 
test against the later abuse of it. The leaders were Ozenfant and 
Jeannert; they were followed by  Peri, Servranck and Bauer- 
meister. Their principles were the purification of the plastic 
language and the selection of forms and colours for the creation of 
a key-board of expression, which should be necessary and suffi- 
cient, combining economy with intensity. They sought to  deter- 
mine the ideas and sentiments naturally associated with forms and 
colours. They produced arabesques which expressed, in  simple 
terms, the natural forms of objects wirhout denaturalising them. 
I n  this respect, Purism departed from Cubism which held it- 
self free t o  distort or to  discard nature if and when it  suited i ts  
purpose to  do so. Purism created an object within a picture, 
while Cubism created a picture which was a complete object in 
itself. I t  sought to  make a distinction between painting that 
pleases and painting that moves and certainly the paintings pro- 
duced in its name, lack any kind of charm. 

The lyricism which may be produced by an association of mere 
shapes, with limited attraction of colour, such as the "purists" 
produced is inevitably limited in  its appeal. The attempt to  find a 
close analogy in expression between painting and music, is really 
an unnecessary confusion. I n  Purism the colours were rigorously 
designed-a certain form of red, for example, was held to cor- 
respond exactly in its use with the la in  the diapason in music. 

Certain colours were considered to be exciting and dynamic- 
such as the pure colours of the spectrum; others were constructive 
and human (natural earth colours, for example), etc. But a pic- 
ture composed of colours having their special properties was inef- 
fective unless the spectator was already enlightened as to  their 
purposes. I t  became a mere code which was meaningless except, 
perhaps, to those who possessed the key. 

Dadaism.-In time of such artistic unrest, one movement 
followed another, without producing any enduring satisfaction. 
Dadaism was born in 1920. A certain Spanish painter Joan Miro, 
who later became the head of the Surrealist school, was the in- 
ventor of this diversion. I t  was a noisy and amusing demonstra- 
tion which had a momentary success owing to the fact that i t  was 
well organised and extensively advertised. I t  produced a lively 
revue "391" and a ballet by Picabia, called "Relache," which was 
produced by  Rolf de Mark and danced by Jean Borlin. I t  had no 
definite technique and no principles and left nothing but the 
memory of a few charming and spirited compositions. With Miro 
and Picabia were associated Marcel Duchamp, Jean Crotti and 
Ribemont-Dessaignes. 

Surrealists.-The next movement, if it may be dignified b y  
such a name, originated among certain writers, who had been 
affected by the picturesque confusion of the Dadaists. They in- 
dulged in all sorts of romantic and ridiculous extravagance. They 
called themselves the Surrealists. They were a product of the time 
of unrest following the World War and it  had been predicted that 
the movement would come to an end with the settlement of affairs. 
They were reinforced by a section of painters who were influenced 
by the romantic movement, having its origin in Germany, known 
as Expressionism. Technically they imitated Braque, Picabia and 
Picasso, although they were opposed to Cubism and attempted to 
substitute for its objective conception one which was entirely 
subjective. 

I n  their productions, technique counted for very little. The 
Surrealist doctrine, derived from Freudism, believed in the ex- 
pression of thought without the control of reason and sought t o  
paint dreams and states of mind by  any means whatsoever. I t s  
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followers sought t o  suggest the mystery of the subconsciousness 
by translating ordinary objects into strange, horrible or senti- 
mental forms. 

A number of painters, Pierre Roy, Viollier, Masson, Malkine, 
etc., of varied abilities, combined under the leadership of Joan 
Miro, who declared Je veux assassiner la peinture, an elegant 
ambition which he may or may not have achieved, and a t  one time 
Giorgio de Chirico, a painter of rather more ability, came under 
their influence. 

"Popular" Painters.-A symptom of the times--of the rise 
of democracy-was the interest shown in the work of certain un- 
trained painters of humble rank, who were engaged in other 
occupations. These painters were not associated and cannot be 
said to  have formed a movement, yet they have had considerable 
influence particularly on some of the younger painters in England, 
who have deliberately cultivated a school of self-conscious 
naivCtC. 

This outbreak of painting among the lower classes, which was 
called in France l'art popukaire has been fostered by the facilities 
for a r t  study and by the exploitation of such painters by  dealers. 
I t  has developed during the last twenty years following the suc- 
cess of the douanier Rousseau, whose canvases were the remark- 
able and unaffected expressions of a childlike vision. Following 
Rousseau, who was the first and most important of the "popular" 
painters, came AndrC Bauchant, a farmer in Touraine, whose 
work with all its naivCtC is curiously reminiscent of the museums. 
His subjects are drawn from history and not from the daily life of 
his environment. H e  held his first exhibition in 1921 and was 
elected a member of the Salon d'Automne-an instance of the 
new liberal-mindedness of such institutions. 

The  early work of Utrillo-landscapes in  the Parisian suburbs- 
painted with a direct and untutored naturalness might come 
under this category. Utrillo was the son of Suzanne Valadon, who 
had been an acrobat and had posed for Puvis de Chavannes and 
Renoir before taking up painting herself. Her own work was 
"popular" in feeling, although there is some trace of sophistication 
in it, due to  the fact that she had seen so many paintings and 
knawn so many artists. 

Other painters of l 'mt populaire are Bombois, a navvy, who 
only recently felt the desire t o  paint. Like all primitive painters 
he excels in painting lights and reflections. His work has a certain 
purity of style that is certainly innate. Emile Boyer is a seller of 
fried potatoes. Unlike most "popular" painters, he dislikes anec- 
dotal subjects. Le Gay, the agent and Emile Gody, the chimney 
sweeper, are other painters of the same class. Their work has a 
sincerity, a directness and freshness of vision and often a power 
of invention which gives i t  a value sometimes greater than that of 
the followers of the pretentious movements which have been 
described. 

Current Painting and Painters.-As might be expected in 
the turmoil following all the movements which have agitated 
French art in the 20th century, the work of the younger artists 
is confused and uncertain. Their aims are varied. There is no 
school or movement. Cubism, which perhaps had in i t  some 
germs capable of development, is too recent either to be considered 
judiciously or to  give birth to  a genuine reaction. 

The sane belief that each artist should seek the means of his 
own personal expression, contains within it an element of doubt- 
a fear that something is being missed. The tendency is towards 
forming groups or movements which actually more often than 
not act as a deterrent to  free expression, committing the painter 
t o  certain doctrines and methods which do not truly represent 
his personality. 

I t  is a period of transition. The lessons of the discoveries, reit- 
erations, follies and suggestions of the immediate past are in 
process of being digested or repudiated. The main force inspiring 
the young is still CCzanne, but he has yet to be really under- 
stood, the majority of the younger painters still being in the stage 
of imitation or misinterpretation. 

So we have a number of young painters, of varying degrees 
and ability, groping for expression. Perhaps the note which is 
common t o  all their work is a certain Romanticism which has, per- 

haps naturally, been evident since the WorId War. R. T. Boss- 
hard (b. 188g), a painter of nudes, is an eclectic combining 
various influences going back t o  Courbet and not without some 
trace of futurism. AndrC Beaudin (1895- ) is a decorative 
painter who might be described as a symbolist, who seems to derive 
from Odilon Redon and the Chinese, but who is still seeking a 
completely free means of expression. Jean-Francis-Laglenne 
(1898- ) is an interesting artist who owes much to Vuillard and 
something to Braque and Matisse; Auguste Mambour (born a t  
Likge in 1896- ) whose nudes have weight and volume and 
sometimes an aggressive solidity, represents a classical strain 
developed through Cubism. Menkks expresses a kind of mysticism 
modified by Cubism. I n  the work of Roland Oudot (born about 
1898) one sees the ideas of Renoir inoculated with the modem 
ideas of volume and, in his figure paintings, a remote echo of Le 
Nain. TCrechkovitch, born at  Moscow in 1902, an imitator of Van 
Gogh; Pascin, born in Bulgaria (1885-1g30), of Spanish and 
Italian parents; Suzanne Roger (born about 1899); Soutine, with 
a fondness for subjects of the kitchen and the butcher's shop; 
Halicka. (1894- ), whose work shows conflicting aims; Moise 
Kisling (1891- ) influenced by Picasso and Modigliani, may 
be numbered among the most successful of the younger artists. 

So rapidly have events moved that the painters of yesterday, 
who were regarded as innovators, have become old-fashioned 
to-day. 

Dunoyer de Segonzac is now sober and solid if a little dismal. 
AndrC Derain, influenced by the Cubists, is found to be somewhat 
Spanish in the sobriety of his still-life paintings and somewhat 
classical in his solid stylistic landscapes with their limited range 
of colours. Marquet, another stylist, founded on Matisse, is noted 
for the economy of his means and his restraint; Dufresne is a ro- 
manticist and an interesting painter who has gathered much from 
many sources. Raoul Dufy is a pattern maker, with a calligraphic 
style, and a frank imitator of Matisse. Vlaminck's work, often 
violent and crude in his landscapes, has developed something of the 
qualities associated with pavement artists. Van Dongen disguises 
the mediocrity of his mind under a certain flamboyant extrava- 
gance. All these artists are now well-known and accepted, and i t  
has become extremely difficult t o  be revolutionary. 

Although it  is natural that strange movements b y  their novelty 
and violence should attract most attention, the current of art 
moves on inevitably and certain painters of established reputations 
have pursued their paths unperturbed though, perhaps, not en- 
tirely uninfluenced, by the ebullitions of the more youthful 
elements. 

Such painters as Bonnard and Vuillard, derived originally from 
Degas and the Impressionists, produce works of an intimate 
beauty. Aman Jean, the gentle sentimentalist, with his refined and 
delicate colour; Lucien Simon, with his appreciation of native 
character and a fluent and vivid style, are still painting. Prinet, a 
Degas without poetry, Milcendeau, Desvallikres, with his confused 
symbolism; Pierre Laurens; Odilon, with his exquisite flower 
pieces and mystical paintings ; Maurice Denis, the symbolist; K. X. 
Roussel, with his charming lyrical spirit; Lebasque, the warm 
colourist of the South; Charles GuCrin, Jean Puy and Flandrain 
are the best of what may be called the older school of painters. 

Matisse, who started as a realist of a more or less academic 
kind and has developed a simple crystalline form of expression 
with the strictest economy of means, has shared with CCzanne the 
honour of having the most vital influence on the younger school. 

MODERN DEVELOPMENT IN ENGLAND 

I n  English art, although it  was influenced by France and, later, 
by the general state of affairs, the agitation was less extreme. 
Compared with the placidity of the 19th century, when the Pre- 
Raphaelite movement seemed a desperate revolution, the time 
would have appeared full of turmoil. The Royal Academy pursued 
its dull path without excitement and without change. The  bril- 
liant if superficial cleverness of J. S. Sargent had a certain in- 
fluence but not a salutary one. The  New English Art Club. 
founded by W. J. Laidlay in 1886, offered an opposition to  the 
Academy and provided a place of exhibition and a point of con- 
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centration for the more independent and younger painters. The 
main influence, a t  the time, was that of French Impressionism 
although it  was neither strong nor extensive in England. 

Some years later, about 1910, a number of painters combined 
to form a centre and meeting place for painters of a more modern 
tendency, and their friends. They held weekly exhibitions at a 
studio a t  19 Fitzroy St., London. The chief promoters were Walter 
Sickert and Spencer Gore. Lucien Pissarro joined them later and 
.4ugustus John was a member a t  one time. Other members in- 
cluded Gilman, Ginner, Manson, Bayes, Drummond. The influ- 
ence of the group, although not immediately apparent, led to  
other things. Lucien Pissarro brought from France a new in- 
fluence, that of French Impressionism, which, previously, had had 
little effect on English art. Walter Sickert, now known as Walter 
Richard Sickert. one of the most genuine and most personal of 
modern artists, had practised a form of Impressionism (not 
strictly based on colour values) which was nearly akin to that of 
Degas and related to that of his artistic French cousins Bonnard 
and Vuillard, who, however, were looser, both in perception and 
handling, and more inclined towards a lyrical expression of colour. 
And P. f i l s o n  Stccr, one of the leading !rtists of the Kew English 
School had exploited French Impressionism in the 1890's to aban- 
don it, soon after, for the native English form which derives from 
Constable and Turner. 

The fine exhibition of the French Impressionists held at the 
Grafton Galleries i n  1905, which contained splendid examples of 
all the masters of the school and included pictures such as "La 
Loge" by Renoir, Manet's "Eva Gonzales," "Wandering Musi- 
cians," etc., Degas' "Carriage a t  the Races," which have since 
become world-famous, attracted attention but had little influence. 

I n  1911, the members of the Fitzroy Street Group, desiring to 
obtain wider publicity for their work, formed the Camden Town 
Group, with Spencer Gore as president. The desire to enlarge the 
group, in order to  include other and more modem phases of art, 
led to  the formation, in 1913, of the London Group and its first 
exhibition a t  the Goupil Gallery in 1914. The Group has now con- 
siderably increased in size and influence and includes in its mem- 
bership the more prominent of the "advanced painters." 

A remarkable exhibition, which had an immediate and definite 
influence on the younger English painters, was the Post- 
Impressionist Exhibition held at  the Grafton Galleries from 
November 1910 to January 1911. Many artists, who have since 
been recognized a s  masters, ~vere introduced to the majority of 
English painters for the first time. CCzanne, Gauguin, Picasso, 
Van Gogh, Matisse were remarkably well represented and Manet, 
more familiar, was seen in many phases of his development. His 
pictures included the famous "Bar aux Folies Bergbres," now in 
Mr. Courtauld's private collection. 

The  influence of the exhibition was seen mainly through Roger 
Fry  and the small group who followed and supported him : Duncan 
Grant, Vanessa Bell, Keith Baynes, Clive Bell (writer), etc. The 
effect was a little too immediate to  be entirely logical or con- 
vincing. 

The painters began to talk of their "reactions." They became 
self-conscious about the matter. That which should have worked 
sub-consciously was dragged into the full consciousness of reason 
and the "reaction" was sometimes, in consequence, of doubtful 
genuineness and led to the suspicion that it  was made to suit the 
school, so remarkable was the resemblance, a t  least a t  first, be- 
tween the works of the different artists. Solidity was aimed at,  
rhythm was cultivated and, curiously enough, only so-called ugly 
things provided "reactions" on the group. Colour as an essential 
means of expression disappeared. 

The work developed, the artists gradually becoming more in- 
dividual. They were later combined, with the addition of F. J. 
Porter, Bernard Adeney, etc., forming the London Artists' Associa- 
tion. This was a scheme by  which certain collectors guaranteed 
the artists a certain income based upon the probability of their 
sales. 

TOO M u c h  E n c o u r a g e m e n t  f o r  Y o u n g  Artists.-The time 
is notable for certain things whose effect on art, per se, is prob- 
lematical. There is a remarkable increase in the facilities for 

exhibition, the increase of small art galleries, the support given t o  
young and often quite untrained painters. I t  is often a case of 
fools rushing in. I n  former times a painter had to be qualified to 
some extent before he could hope to exhibit. Kow i t  is a question 
of competition to  secure something new and nai've that can be 
exploited before it  is proved to be utterly worthless. But there is 
no one employed who is capable of deciding who is worthy of help 
and the young student is taken from the cradle and "helped" b y  
the Contemporary Art Society, by funds and b y  well-meaning, 
but quite ignorant, collectors. And the young student, before he 
has mastered the rudiments of his art,  before he has had any 
experience, before he has had time even to digest the elementary 
principles which his master has tried to implant in him, is taken 
up, fed on the fruits of success and poisoned by his own choked- 
up artistic "lazy colon." A virtue is actually made by a certain 
small number of artistic "snobs" of collecting the works of the 
so-called "nai've" school-a contradiction in terms; a confirmation 
in folly. 

Post-Impressionism, one of the vaguest terms ever used in the 
strange jargon of ar t  critics, covered a multitude of incompetence. 
I t  operated mainly in one direction and that, strangely enough, 
was supposed to receive its impetus from Chzanne. CCzanne was 
an exquisite colourist; the quality which his so-called followers 
neither perceived nor felt, was colour. Cubism influenced two 
painters worth mentioning: Wyndham Lewis and W. Roberts. 
The former, with his brilliant cleverness, exploited a bastard 
version of Cubism until i t  ceased to amuse him; the latter de- 
veloped a system of angular construction which, though nothing 
to do with Cubism in essence, was amusing for a time. That  sort 
of thing meant a small gain and a real loss-a gain of pattern and, 
perhaps, of strength; a loss of mystery, poetry and truth. 

The philanthropic impulse towards young artists, characteristic 
of the age, is very dangerous. I t  seems that a young painter re- 
ceives a reward without having earned i t  and without having 
proved his worthiness for it. I t  stultifies development. I t  has been 
fostered by the most prominent ar t  masters of the period through 
a spirit of philanthropy and the desire to make use of what funds 
are available. 

M u r a l  Painting.-Another modern development, and one 
worthy of encouragement, is the increasing demand for mural 
decoration. In  1912, a movement, fostered b y  Charles Aitken, 
director of the National Gallery, Millbank, resulted in a n  ex- 
hibition of designs for mural decoration; many of them sent in  
for competition. A certain number of mural paintings had been 
executed before this exhibition; notably those in the Chelsea Town 
Hall under the direction of J. S. Sargent and Charles Sims; and 
others of a more modern tendency by Duncan Grant, Etchells and 
A. Rutherston working under Roger Fry a t  the Borough Poly- 
technic. The exhibition bore little immediate fruit, but in  1928 
and previous years there have been many instances of artists, 
particularly young artists, being employed for the mural decora- 
tion of buildings. 

The chief of these were the decorations in the Refreshment 
Room at  the Tate Gallery by  Rex Whistler; the Refreshment 
Room a t  Morley College by Royal College of Art Students under 
Prof. W. Rothenstein; the Peel Institute by  Prof. Tonks's 
students; lunettes for the L.C.C. Hall by the pupils of Walter 
Bayes, etc. 

Schools.-In regard to  the teaching of art, the Royal Academy's 
methods have from time to time been the subject of much adverse 
criticism, principally on account of the "academic" outlook of 
its art standards. Despite its remarkable effort in electing Au- 
gustus John and Richard Walter Sickert t o  its ranks, it  has not 
changed its methods or its qualities; for two swallows could not 
make an artistic renaissance in Burlington House. 

The best schools were the Slade, the Royal College of Art and 
the Westminster School of Art. At the former, Professor Henry 
Tonks succeeded Professor Fred Brown. The tradition of teach- 
ing the students a t  this school to  draw like old masters was 
uniformly carried on. The teaching of Professor W. Rothenstein 
a t  the Royal College has been most fruitful, while at  the Westmin- 
ster Sickert carried on a tradition which was essentially artistic, 
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teaching a student to  find his inspiration in real life and giving him 
a flexible means of expressing his perception. Sickert was succeeded 
by Walter Bayes, a sound constructor of pictures, in whose teach- 
ing scientific means predominated over emotional perception. 

An event of artistic importance was the opening, in  1926, of a 
wing for Modern Foreign Art a t  the Tate Gallery. 

C u r r e n t  Painting.- In London, as in  Paris, the younger 
painters are undecided. The two main influences are Matisse and 
the doz~a~zier Rousseau. The latter is the more popular as being 
easier. After all, he was untrained, and had a great posrhhumous 
success. The former influence is fatal. The victims of it en- 
deavour to imitate the end without having known even the be- 
ginning. Two young painters, Ben and Winifred Nicholson, at- 
tempted to combine both influences. Only.one painter, C. R. W. 
Nevinson, attempted to imitate the Italian Futurists, after their 
exhibition in 1912. H e  had a brief success and became a realist, 
of uncertain quality, more or less after the Central Continental 
pattern. Two other painters who have had success in the dawn of 
the Post-Impressionist movement were John and Paul Nash- 
particularly the latter. Although he is sometimes an artist within 
a strictly limited range, he is more often an illustration of the 
limitations of this method-which is its tendency to substitute 
ingenuity for art. 

As is the case in Paris and elsewhere, the main stream of art 
flows on almost undisturbed by the agitations which make copy 
for journalists and so agitate the desires of the collector. The 
few undoubted and accepted artists of the time pursue their own 
line of development. Walter Richard Sickert, Lucien Pissarro, P. 
Wilson Steer, Ainbrose McEvoy and Augustus John are names on 
which the historian can rest with some degree of certainty. Al- 
though the French influence has been a predominating factor in 
modern English art, it has been proved that English ar t  is a t  its 
best when it is purely English. 

MODERN PAINTING IN GERMANY 
The Germans are an intellectual, philosophical and musical 

people. But their artists (painters and sculptors) have been few. 
Curiously enough, they have always taken an interest in  French 
art and long before French Impressionism had dawned on Eng- 
land, the German collectors had been acquiring masterpieces of 
that school of painting. They have had two good first rate 
painters: Adolf Menzel and Max Liebermann. But they have 
always been extremely active in following French development and 
have attempted to originate movements of their own. 

I n  1900 the predominating influence on German painting was 
the newly founded "Berliner Sezession." I t  was organized by 
Max Liebermann and Paul Cassirer, the prominent art dealer. 
The main interests of their exhibitions from 1900 to 1908 were 
provided by the paintings of Manet, Monet, Degas, Renoir and 
Liebermann. Their influence caused the formation of the German 
Impressionists under Louis Corinth and Max Slevogt. 

Coincidentally with the developments in Paris there arose in 
1908 a movement which sought to abolish Impressionism, both 
French and German. The leaders of the new movement were Oscar 
Kokoschka of Vienna and Max Pechstein of Berlin. They were 
stimulated, if not directly influenced, by the paintings of Van 
Gogh, Gauguin and Matisse. Another influence came from Russia 
from such painters as Javlensky, who became known in Berlin 
at  the time. 

Expressionism.-The movement was called "Expressionism" 
in contradiction to  "Impressionism." The Expressionists, then 
unaware of Cubism, painted in crude colours and in an exaggerated 
manner. They united with an association known as  "Brucke" 
(Bridge) : Otto Heckel, Eugen Kirchner, Schmidt-Rottluff, Otto 
Muller and Em11 Nolde. Various sub-groups were formed; one of 
them called "Sturm" (Tempest), under the leadership of the 
writer Herwarth Walden, pushed matters to  such extremes that 
the movement became grotesque. 

About 1910, Picasso and the Cubists made their appearance in 
Germany. A new Sezession was formed in the Rhineland, known 
as "Sonderbund" (Special League). They exhibited Picasso and 
other Cubist painters. But Cubism had little success in Germany 

and few-the chief of whom is Lyonel Feininger-still practise it .  
The influence of Futurism was as short-lived i n  Germany as in 
France and England. 

Expressionism survived but in modified forms; i t  took on an 
academic complexion with Weisgerber of Munich; a semi-cubist 
manner, with Franz Marc, also of Munich; Renoir's and Matisse's 
influence was noticeable on August Macke of Dusseldorf. All 
three painters were victims of the war. 

The most active of the later followers of Expressionism were 
Kandinsky, a Russian naturalised in Germany, who practised a 
kind of abstract painting, consisting of lines and patches of beauti- 
ful colour, Paul Klee, Heindrich Nauen and Campendonck. 

After the war an attempt was made to introduce a new move- 
ment, "Neue Sachlichkeit," corresponding with the French "Sur- 
rCalism," which marked a return to naturalistic forms, not in an 
impressionistic but in a na'ive-realistic manner. The movement 
received some impulse from the work of the douanier Henri 
Rousseau. This new realism attracted some gifted painters and is 
still in force to-day. I t s  chief representative is Otto Dix. 

MODERN PAINTING IN U.S.A. 
N o r t h  America.-The art of North America has submitted 

in turn to many influences. At first, in the 18th and early 19th 
centuries, the influence came from England and some of the lead- 
ing painters, such as West, Copley, Gilbert Stuart, actually took 
up residence in England and played prominent parts in the a r t  
there. Others, like Matthew Pratt, Trumbull, Vanderlyn, remained. 
in the U.S. and practised sound tradition with success. 

As the younger painters migrated to Europe for the purposes 
of study, the centre of influence was shifted; a t  first, in the 185o's, 
to Dusseldorf, Munich and Antwerp, where such painters as East- 
man Johnson, Dielman, Chase, Duveneck worked. The last named 
had a school in Munich, with J. W. Alexander, Vinton, D e  Camp, 
etc., as his pupils. The influence of the French Barbizon School 
then began to be felt in the work of W. M.  Hunt, George Innes 
and La Farge. This was succeeded by the potent influence of 
French Impressionism which has had beneficial effect on the work 
of Alex. Harrison, Benson, Alder Weir and particularly Childe 
Hassam. 

The establishment of the Society of American Artists in 1877 
with La Farge as President did much to organize and strengthen 
American Art. 

This brief review of 19th century art in the U.S. shows that 
American artists have always received educational stimulus from 
Europe. The same is true to-day, but the influence is now derived 
almost exclusively from Paris. I n  spite of the claim of many 
American writers, there is no ar t  that can be acclaimed as 
definitely and peculiarly American. The American stock in art is 
fundamentally academic and i t  is particularly susceptible to 
European influence. 

Three or four names are especially prominent in  American art,  
but they, strictly speaking, belong to the late 19th century both 
in theory and in practice. North America's greatest practitioner, 
Winslow Homer (1836-1910) was influenced mainly by Courbet. 
He was a strong realist. Certain distinguished artists, Whistler, 
Sargent, Abbey, Mary Cassatt, although American in origin, have 
been claimed by other schools. The first was a law unto himself 
and might have been claimed, with equal justification, by Japan 
or Paris. Sargent was Carolus Duran raised to  the nth power, 
Abbey was academic and Mary Cassatt, a delightful artist, be- 
longed to and was the product of the French Impressionist School. 

The main influence on American ar t  of the present day is that 
of the so-called followers of CCzanne. That is, on the younger 
painters, like Samuel Halpert. There is in America, as in all 
other countries, a strong and steady current of art which is not 
definitely influenced by  modern events, but which is really the 
main stream into which modem tributaries flow, changing its 
character almost imperceptibly. W. M. Chase (1849-1916), a 
sort of Sargent without Sargent's peculiar snap, but with a cer- 
tain added reticence, and J. W. Alexander (1856-I~IS) ,  a charm- 
ingly decorative portrait painter, are in no sense innovators but be- 
long unobtrusively to the main stream. There are many other art- 
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ists who have attained varying degrees of fame without definitely 
influencing present-day art. Frank Duveneck (1848-191g), who 
studied in Munich, is known as a follower of Whistler. J. R. de 
Camp (18j8-1923), who followed after; A. H.  Thayer (1849- 
I ~ Z I ) ,  whose influence was German cum Italian 17th century 
with a religious tendency; G. de Forest Brush (18jj-1941), the 
portrait painter with an interest in Indian subjects; Kenyon Cox 
(1856-191g),a decorative painter not uninfluenced by J. F. Millet; 
Howard Pyle (1853- I~I I ) ,  a strong illustrator, all belong to the 
19th century so far as their art is concerned. Other names, which 
are more or less well-known, are Gari Melchers (1860--1932), who 
was nursed in Germany and Holland; Cecilia Beaux (1863-1942), 
whose portraits are popular; C. D. Gibson (1867- ), who 
began and ended as an illustrator; Albert Sterner (1871-1918), 
a charming illustrator; J. F. Folinsbee (1892- ), a good 
painter of running water in the manner of Thaulow. Among 
the younger painters one finds the essential American acad- 
emicism, superficially influenced by the doctrine of so-called 
Post-Impressionism and, one may note that American writers 
appear to attach a special meaning to that vague term. Although 
George B. Luks (186;-1933) was educated a t  Pennsylvania .4cad- 
emy, and in Paris, Diisseldorf and London, he professed to scorn 
all academic training. I t  is claimed that he painted "in the way 
Whitman wrote." E.  L. Blumenschein (1874- ) seeks to 
emulate Gauguin; A. B. Davies (1862-1928) practised a sort 
of academic and somewhat remote imitation of Puvis de Cha- 
vannes; G. W. Bellows (1882-1925) is strongly realistic; the 
work of Rockwell Kent (1882- ) is reminiscent of Cameron, 
with an added crudity which passes as strength, Samuel Halpert, 
a follower of CCzanne and Derain, is one of the most promising 
of the younger school. 

According to at  least one American writer, there is a school of 
"Virile Impressionism," but its tenets or its peculiarities are not 
apparent. This writer says that "Matisse is moved by a spirit 
fundamentally different from that which animates Davies, Arthur, 
Jerome and Eddy." Kroll, one of the leading members of the 
school, is a striking example of the prevailing idea of Impression- 
ism. There are many facilities in America for the popularization 
of art. The ar t  galleries are well built and admirably organized. 
The ar t  schools are perhaps the most up-to-date in the world. Art 
and artists have every opportunity. 

PROGRESS IN EUROPEAN COUNTRIES 
Belgium.-Belgium, being a near neighbour of France, has 

naturally been susceptible to  the influence of the various move- 
ments in Paris. There was the definite influence of Impressionism 
on such painters as Emile Claus, A. J. Heymans and, to some 
extent, James Ensor, but, as in France, there was the inevitable 
reaction against such influence. This was expressed at  first in the 
work of a certain group of painters who, before the war, con- 
centrated and worked at  Loethem St. Martin, a village in the 
Valley of the Lys, in the district of Ghent. They gathered 
round the sculptor George Miune, whose home was in the neigh- 
bourhood. The chief members of the group were Valerins de 
Medelsar, Gustave Van de Woestyne, Constant Permeke, Albert 
Servaes, Gustave de Smet, Fritz Van der Berghe and Albert 
Saverys. This group was influenced by the German Expressionism. 

The influence of CCzanne, Gauguin and Van Gogh was especially 
strong, particularly in Brussels and its neighbourhood. Ri'k 
Wouters, a prominent follower of CCzanne, became an artist 
of a very personal quality. He, with Auguste Oleffe, exercised 
considerable influence on the Brussels school, which, after Ex- 
pressionism, sought a more synthetic art. 

The chief painters of the Brussels group are Phil Cocks, W. 
Paerels, A. Dekat, C. Dehoy, R. Parent, J. Brusselmans and J. 
Albert. E. Laermans, a Brussels painter, is the leader of the Syn- 
thetic School. Several artists of distinction can be said to belong 
to no definite school. Opromes and Daeye, a t  Antwerp; Millaert 
a t  Ostend, Tytgat a t  Brussels. Among the painters who may be 
described as traditional or academic, may be mentioned Delaunois 
of Louvain, L. FrCdCric of Brussels, Rossenfosse of LiCge, Franz 
Weus of Antwerp and Jacob Smits of Moll. 

Holland.-The Dutch genius is very far remote from that of 
France. I n  the whole history of the art of the Netherlands there 
is no strong evidence of direct French influence. The Dutch char- 
acter leans towards a sort of intimate realism and even in their 
grandest and most inspiring moments their artists have never 
forsaken that essential character. 

The Maris family had a certain following but theirs was a 
triumph of individuality and personal feeling rather than the ex- 
ploitation of new ideas or the submission of extraneous forces. 
The subjects made popular by Jacob and Willem Maris were 
national and homely in character. Among the best modern paint- 
ers may be numbered Jan Toorop (1858-1928); Monincken- 
dam, an artist whose admiration for Rembrandt is reflected in all 
his work, even in his still-life subjects which represent a great part 
of his work. Lizzy Ansingh, a gifted painter with a rather unusual 
phantasy, is influenced by the Russian Ballet if by anything. A 
group, which practised an abstract form of painting, suggestive of 
stained glass windows composed exclusively of geometric shapes, 
included Van Doesburg, P. Mondrian, Van der Leck, Vilmos 
Huszar and Van Tongerloo. 

Scandinavia.-Among the northern nations, the influence of 
Munich has been stronger than that of Paris. Both in  Norway 
and Sweden the prevailing character is that of a vigorous and 
personal realism. I n  painting, Sweden has probably been more 
active than Norway, although the latter country has had some 
notable painters who have not risen, however, above a certain 
respectable level. Edvard Munch is probably the greatest of 
their painters. He has been influenced by both Matisse and 
Marquet, particularly the former. Dagfin Werenskiold, a painter 
of character, whose "Peasant Family" was shown in London at  the 
Xorwegian Exhibition in 1928, would appear to be influenced by 
Van Gogh, although his strong and personal work is the result of 
a direct and uncompromising perception. The landscapes of 
Harold Sohlberg and Henrik Sorensen are notable; those of the 
former being lyrical and reflective, while the latter's show a 
rugged sincerity. Per Krohg, who is considered to be one of the 
most modern in technique, displays a certain vulgarity which is 
certainly more German than French. H e  executed decorative 
panels for the Grand Hotel Restaurant in Oslo. 

I t  was in the early 'eighties that Swedish artists became really 
active. They had then become acquainted with the work of the 
French Impressionists and had learnt something of the value of 
the new vision and a closer and more direct approach to nature. 

The results were seen at  the "Opponents" Exhibition in Stock- 
holm in 1885. The exhibition was greeted with the derision ac- 
corded to all new movements, but many of the exhibitors united 
to form the "Konstnarsforbundet" in 1886, which marked the 
definite foundation of the modern Swedish School. The prevail- 
ing influence of Diisseldorf had been succeeded by that of Munich 
and finally by that of France, but the new artists determined to 
throw off all foreign influence, which was a healthy if an im- 
possible attitude. One of the leaders of the new movement was 
Ernst Josephson (1851-1906). He was supported by  the more 
widely known painter, Anders Zorn (1860--1920), whose brilliant 
gifts of execution almost rivalled those of J. S. Sargent. Zorn, 
however, was a superficial observer who sacrificed everything, both 
in painting and etching, to brilliant personal technique. His in- 
fluence, like that of all painters whose work is merely the exercise 
of personal cleverness, was not a salutary one nor capable of de- 
velopment. His immediate followers were Larsson (1853-1919) 
and Liljefors. Carl Hill (1849-1911) was the chief of those in- 
fluenced by Impressionism. 

August Hagborg (IS 52-192 I )  and Hugo Salmson (1843-1894) 
were prominent members of the "Opponents" group; like Per 
Ekstrom (1844- ), they worked in France. George Pauli 
(1855-1935) did fresco painting, using that medium for the 
decoration of the staircase in the Gothenburg Museum. H e  was 
affected by most of the modern French movements and finally 
adopted a cubist manner. Hanna Pauli (1864- ), figure and 
portrait painter; Acke (1859-rgzq), marine and genre painter; 
Oscar Bjorck (186~- ); Rikard Bergh (18 58-1919) are other 
well-known names in Swedish art,  K, Nordstr~rn (1855-1923), 
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who was a prominent leader of the "Konstnarsforbundet," Wil- 
helmson (1866-1928) and Hesselborn played a part in the move- 
ment which led to  the formation of the national school of painting. 

The movements known as Expressionism (from Germany) and 
Cubism (from France) had a number of followers in Sweden, of 
which the more prominent were Isaac Grunewald (1889- ), 
Gosta Sandels (1887-191 9) ,  Leander Engstrom (1886-1927). 

Finland.- The chief influence in Finland came from Sweden, 
of which country Finland formed a part until its conquest by 
Russia in 1808. The influence was general and not confined to art. 
The people are distinguished by a natural love of colour which 
was expressed i n  their richly coloured rugs and the na'ive paint- 
ing; which covered the walls of country churches. But there was 
little serious a r t  previous to  the 19th century. 

There were no art patrons and few facilities for the study of 
painting. The modern school, such as it  is, dates from the founda- 
tion of the Finnish Art Union, which provided funds to establish 
a school of art. I t  is not advanced in character but resembles the 
more academic side of Swedish art. The chief painters are B. 
Lindholm (1841-1914), A. Edelfelt (1854-1905), V. Westerholm 
(1860-191g), who was trained at  Dusseldorf and afterwards fol- 
lowed the French "plein air" school, HClkne Schjerfbeck (1862- 

), M. Enckell (18.jc-1gzg), Hugo Sunberg (1873-1917)) a 
strange personality, somewhat akin to William Blake, and Marcus 
Collin (1882- ) of Swedish origin, who follows Expressionism. 

Russia.-Russian art, in spite of the impact of modern move- 
ments, has maintained its national characteristic quality, a sort of 
direct, almost primitive, realism. 

More or less superficially it has been affected by contact with 
Paris for most of the Russian artists have found their way there. 
But the process of modernisation which has been felt, in varying 
degrees, in all countries, has been less drastic, has operated in a 
less imitative way in Russia. 

Many Russian artists have been attracted by  the theatre and 
the ballet; in the designing of costumes and in de'cor they have 
been peculiarly successful. Among the artists who have given the 
best of their attention to this branch of art,  Leon Bakst (died in 
1924), Alexandre Benois, Ivan Bilibine, Mstislav and Rostislav, 
Dobuzinski, Golovine and Koustodiev are the most notable. I n  
spite of an intermittent tendency to the fantastic (which is yet 
rooted to  earth), such as  one sees in  the paintings of Shagall, the 
majority of the painters are realists. Certain artists have a reli- 
gious preoccupation, such as Stelletzki. The chief realists are 
Gregor Chiltian, whose work is almost photographic in its direct- 
ness, Boris Grigorieff, Jacovlev, Nathalie Gontcharova (Spanish 
subjects), Gritchenko, Schoukhaeff, Zenai'de Serebriakova, Polu- 
nin, Nadia Benois. 

Italy.-The southern countries were but little affected by the 
modern activities of Paris. I n  Italy, the almost isolated outbreak 
of Futurism, under the poet F. T. Marinetti, was speedily trans- 
ferred to  the more fruitful soil of Paris and appears to  have had 
little influence in the country of its origm. The standard of 
modern Italian ar t  is not a very high one, but there is a good 
average of production, mostly academic in character. 

T h e  main characteristic of the latter part of the 19th century 
was a sort of picturesque Courbet-ism with an occasional flavour 
of Fantin-Latour and even of Proud'hon. Monticelli was also a 
potent influence. This was succeeded by the influence, particularly 
in the northern districts, of the fine painter Segantini, who died 
in 1899. I n  the work of certain painters, Lu~gi  Galli, for example, 
the influence of the Old Masters, particularly Michelangelo, is 
strongly felt. 

On the work of very many of the portrait painters the per- 
nicious influence of Carolus-Duran has left its mark. 

A description of modern Italian art consists, almost inevitably, 
of a list of names, as there appear t o  be n o  definitely marked 
schools of painting or movements. 

Antonio Mancini (1852-1930), born in Rome, the portrait and 
figure painter, is strongly individualistic in his methods. In  his 
later work, in which the paint is extraordinarily thick in parts, he 
was accustomed to use various means to produce an effect, 
even employing pieces of glass, bits of tin, buttons, paper, etc.- 

a device which he used before the Futurists employed it. His 
earlier work, in a broad academic manner, is fine in  character and 
drawing. Gaetano Previati (18 52-1920) was superficially in- 
fluenced by Segantini, but lacks the subtle colour analysis of that 
master; the same influence is perceptible in the work of Mario 
Puccini (1869-1920) ; Eugenio Prati (1842-1go7), who is thought 
highly of, was influenced in his later work b y  Monticelli; and 
Emilio Gola (18jz-1923) was a sort of Sorolla (the Spanish 
painter), with a warm academic quality and some reference to  
Monticelli. Arthur Rietti combined the quality, very much re- 
moved, of Menzel and Degas. The Venetians, Frederico Zando- 
meneghi (1841-1g17), akin t o  Besnard plus a certain austerity, and 
Guglielmo Ciardi (1843-1917) showed an admiration for the 
early Corot, while Pietro Fragiacomo (1856-1922) painted night 
effects on the Lagoons with a rare subtlety. 

Angelo Morbelli (1853-1919) practised a kind of up-to-date 
decorative symbolism. Other notable painters were Bartolommeo 
Bezzi (1851-1923), Cesare Tallone (1853-191g), Mario de Maria 
(1852-1924), Michele Cammargno (18 35-1920)) Antonio Leto 
(1844-1913) and E .  Delbono (1844-191 j).  

Czechoslovakia.-About 1900 there was a n  outcry on  the part 
of certain of the Czech artists against the "free tendencies" of 
French art, which were considered t o  be a menace to  the national 
productions, such as they were. But French a r t  prevailed and in 
1902 a pavilion was built for an exhibition of Rodin's work. This 
was followed by  an exhibition of paintings by  Manet, Degas, 
Renoir, Sisley, Carribre, etc., and in 1908 at  Prague, of Daumier, 
Pissarro, Monrisot, Bonnard, Vuillard and of CCzanne, Gauguin 
and Van Gogh. The influence, therefore, was mainly French, but 
early in the century some of the younger painters discarded 
Impressionism in favour of CCzannism. They formed a small 
society 'of "Eight," which led to a quarrel with the Mines Society 
and a subsequent reunion. This society was named after Joseph 
Mines (1848-1891), who had substituted the direct study of 
nature for the idealism of Cornelius and Overbeck. 

Antonin SlaviEek became known as the Master of Czech Im- 
pressionism; with him were A. HudiEek, Oldlich, BlaiiEek, Otokar 
Nejedly and PrGcha. 

Jan Preisler was one of the founders of the MAnes Society and 
Max Svabinsky was a n  active member. Karel Myslbek was in- 
fluenced by the Spanish painter Zuloaga. F. Simon, Spillar, Boet- 
linger were all definitely French in feeling. Nechleba, Obrovsky, 
Mayer were notable names; Emile Filla led the younger painters 
towards Cubism and Expressionism. 

Switzerland.-Swiss painting has not been prominent i n  any 
review of art, either for its quality or its quantity; nor has i t  
been ever very distinctive in its blended qualities of Munich and 
North Italian; but there has been a certain improvement in 
modern art, particularly in  sculpture. 

The painter Ferdinand Hodler (1853-1918) was the most 
notable national figure. His work in landscape, figure, portrait 
and genre has had remarkable virility and some originality. 
Others, E. Morgenthaler, R .  H. Pellegrini, A. Blanchet (influenced 
by Gauguin and Derain), C. Amiet (Impressionistic influence), 
may be mentioned. 

Spain.-Spain remains conservative and very little influenced 
by the art of its neighbour. 

Zuloaga, a daringly direct observer, is well-known through ex- 
hibitions in Paris and his paintings in the Luxembourg; Sorolla 
is a virile painter of contemporary life, who might be compared 
with Sargent; Zubiaurre combines a primitive instinct with the 
directness of Zuloaga; Solomayer, the realist, has adopted a style 
somewhat reminiscent of Lucien Simon. 

Buenos Aires.-Buenos Aires has become a centre of remark- 
able artistic activity; the annual Salons there reveal the existence 
of a large number of painters of a high level of artistic ability. 

BIBLIOGRAPHY.-C. H. Caffin, History of American Painting (1907) ; 
F.  Marin~tti, Manifesti Futzcdste, Sackville gallery Cat. ( 1 9 1 2 )  ; 
A. J. Eddy, Cub&t and Post Impressionism (1914)  ; T .  Klingsor, L'Art 
Fran~ais depuis Vixgt  Am,  La  Peintwe (1921)  ; C. Laurin, etc.. 
Scandinavian Art (1922) ; A. Matejcek and Zdenck Wirth, Modern and 
Contemp. Czech Art (1924) ; N. Mactavish, Fine Arts in Canada 
(1926) ; J .J .  Tikkanen, M o d e m  Art in Finland (Helsingfors, 1926); 
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M. Raynal, Anthologie de la Peinture en France de 1906 d ros Jouvs 
(1927) ; E. Rilla Jackson, American Art (K.Y., 1928) ; E. Somare, 
Storia dei Pittori Italiani dell' ottocento (2 vols., Milan, 1928) ; Cata- 
logue Ancien et Modern, Palais des Beaux Arts de Bruxelles, Exposition 
d'Art Russe and Exposition d'Art Suisse (1928) ; Ozenfant et Jeannert, 
La Peinture Moderne. See also Les Peintres Frangais Nouveatcx 
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Modern painting: Elie Faure, Modern Art (1924) ; F. J. Mather, 
Modern Painting (1927) ; Meir-Graefe, Modern Art (1908) ; W. 
Wright, Modern Painting (1926) ; Charles Marriott, M o d ~ r n  Move- 
ments i n  Painting (1920) ; Gustave Coquiot, Cubistes, Futt~ristes, 
Passe'istes (1914) ; R. H. Wilenski, Modern Movement i n  Art (1927) ; 
A. J. Eddy, Cubists and Post-Impressionism (1914) ; Carl Einstein, 
Die Kunst des zo Jahrhunderts (1926) ; Andre Breton, Le Surrdalisme 
et la peinture (1928) ; Thkodore Duret, Les peintres impressionistes 
(1906) ; Meper-Graefe, Der moderne impressionismm (1903) ; Maurice 
Raynal, Modern French Painting (1928). Biographies; Charles 
Morisse, Gauguin (1919) ; Elie Faure, Derain (1923) ; T. Duret, Manet 
and the French Impressionists (1910) ; C. Mauclair, Puvis de Clta- 
vannes (1928) ; Gustave Kahn, Fantk-Latour (1926) ; J. Gasquet, 
Ce'za?zne (1920) ; G. Jeffroy, Cleude Monet (1923) ; M .  Raynal, 
Picasso (1922) ; Broque (1921) ; L. Cousturier, Seurant (1921) ; Paul 
Signac, Jongkind (1927). 

PAINTINGS, RESTORATION AND PRESERVA- 
TION OF. I t  would be extremely difficult, if not impossible, to  
determine at  what date the restoration of painting was first under- 
taken. 

Ancient restoration does not reveal any technical processes of 
much interest; no real progress was made in the art of picture 
restoring until the 19th century. I t  is true that such men as Le 
Primatice, J. B. van Loo and even Chardin, were sometimes 
entrusted with restorations; but it  was the exception for them to 
undertake such work. As a general rule the touching up of dam- 
aged pictures was, and unfortunately only too often still is, 
entrusted t o  inferior artists who regard the restoration of paint- 
ings as an unimportant work. 

The result of this has been that during past centuries, no tra- 
dition has grown up, and in consequence of the low esteem in 
which that branch of art has been held, no outstanding personality 
has devoted his authority and skill to putting an end to this 
regrettable state of affairs. I t  must be added that a t  those periods 
when the art of painting stood high in popular favour, the most 
skilful forgers have been found among the restorers of pictures. 
Such men often had considerable skill in their own way, even 
though they were without real talent; and a study of the history 
of painting frequently shows that unscrupulous restorers have 
made use of their knowledge in order to  make alterations or addi- 
tions to pictures for purposes which certainly had nothing to do 
with art. 

We may leave on one side the undesirable activities of bad work- 
men, and turn to the development of the art of restoring pictures 
which has now been brought about by experts. 

E lements  of Pictures.-The restoration of pastels and draw- 
ings would need for its adequate description an essay to itself. In  
engravings the paper i s  of the greatest importance. Stains on the 
paper will disappear on the sheet being dipped in a series of baths, 
the composition of which varies according to the practitioner. One 
of the most efficacious methods is :-(I) Dip engraving in a solu- 
tion of permanganate (h) for several minutes. ( a )  Wash in 
clear water. (3) Add to the permanganate solution hyposulphite 
of soda (&+$8). Leave the picture in this solution for ten minutes 
and add ten drops of hydrochloric acid. (4) When the paper has 
become white, wash it  in water for half an hour and dry the whole 
between sheets of blotting paper. 

The diseases from which paintings may suffer are of various 
kinds. Their treatment may not be so urgent as that of human 
ailments, but it  is just as difficult and delicate in its own way. 
I t  necessarily varies with the different schools, pictures and artists, 
since the problem of restoration is closely bound up with the whole 
technique of the picture to  be restored. 

A picture, no matter a t  what date it  may have been painted, 
consists from the material point of view of two elements: ( I )  
the supporting structure, which may be wood, canvas. paper, card- 
board, a wall, etc.; ( 2 )  the paint which is superimposed on the 
supporting structure, and which constitutes the picture itself. 

In  addition to these two principal elements there are two other 
factors which appear to be of a secondary character, but which 
are nevertheless of great importance. The supporting structure is 
almost always covered with a layer of fish-glue on which is applied 
some isolating substance such as plaster, carbonate of lime or 
white lead. Modern painters, i t  is true, sometimes paint their 
pictures directly on the canvas, or on a wood panel; but in the 
course of centuries it  has always been found better and more con- 
venient to cover the supporting structure with some isolating 
substance before beginning to paint. This substance is an element 
of such importance from the point of view of the restorer that it  
must be considered separately. 

Finally, the fourth element which constitutes the picture is the 
final varnish, which is in some cases replaced by a thin coating of 
encaustic. 

I t  will be seen from the above what the vulnerable points of a 
picture are. At the same time it  will be shown that i t  is rare for 
one element only to be affected; when one of the elements which 
constitute the picture is injured, the effects generally make them- 
selves felt on the remaining elements. 

Damp and heat are thc chicf natural destructive agents. I n  
addition there is the possibility of splitting in the case of a wood 
panel, and tearing in the case of canvas, owing to violent treatment. 

Injuries to  the supporting structure may be repaired by  cradling 
in the case of paintings on wood panels, by  re-lining in the case of 
pictures painted on canvas, and by transference in the case of 
either kind of picture. The same processes can be applied to  pic- 
tures painted on paper. Pictures are also occasionally painted on 
slate, copper or other metals; in  such cases there is very little 
possibility of repairing any damage to the supporting structure, 
since the coating of paint which constitutes the picture can only 
be refixed from the front. 

Cradling.-When a picture painted on a mood panel splits 
owing to rough treatment or changes of temperature, i t  becomes 
necessary to  join up the pieces which have become separated and 
to restore an absolutely flat surface to the panel. I n  order to do 
this, the pieces are fitted together carefully and are laid, with the 
painted side downward, on a sheet of marble or glass. They are 
Y-------------, then subjected to  heavy but grad- 

ual pressure so that the straight- 
ening out of the wood may not 
be too sudden. If the panel is 

1 1 2 3  I a thick one, i t  is better to shave 
it  away so that it  may be 
straightened more easily without 
there being a danger of its split- 
ting again. I t  is also a good thing 
to make the surface of the re- 
verse of the picture perfectly flat * 

so that the cradling may be car- 
ried out more satisfactorily. If 

FIG. I.-- CRADLING the panel is very badly damaged 
it  may be backed with another; the actual cradling is then carried 
out on the second panel. Cradling consists in gluing a series of 
small pieces of wood at  small and regular intervals over the whole 
surface of the reverse of the picture. The wood selected must 
obviously be perfectly dry; and in order to  prevent any fresh 
damage due to changes of temperature, care is taken not to glue 
the pieces of wood to one another at  the points of intersection. 

Re-lining.-The tearing of the canvas of a picture by a fall or 
some other accident always impresses the general public as a 
particularly serious disaster. The injury may in fact be serious if 
the vital parts of the picture are affected, but i t  may be compara- 
tively slight if only the less important parts are damaged. If the 
canvas on which the injured picture is painted is in good condi- 
tion, the process of re-lining is applied; in other words, the dam- 
aged fabric is reinforced by the process described on next page. 

The painted side of the damaged canvas is first covered with a 
sheet of paper for protection, and the reverse side is then 
carefully cleaned and covered with two coats of fish-glue. I t  
is then covered with gauze applied by means of a special 
kind of glue made of a mixture of rye flour and wheat flour, 
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fish glue and a little Venetian turpentine or molasses. The 
new canvas, which must be of pure linen and carefully sponged, 
is then stretched on a temporary frame larger than the 
picture to be re-lined. These preparations having been com- 
pleted, the new canvas and the reverse of the old canvas are 
glued together by means of the special glue described above; 
when the two canvases are placed one against the other; any in- 
equalities in the thickness of the 
glue are pressed out with a spa- 71 
tula.   he re-lined canvas is then , ' 4 

ironed several times; this is of I 
great importance in order to  make A 

the junction between the two can- 
vases con~plerc. \\'hen the junc- 
tion is effected and the glue has I 
completely dried, the protective I a I 
covering of paper is- removed 
from the picture and the re-lined I 
canvas is stretched on its perma- I ' c 1 
nent stretcher. Any gaps-in the a 
painting made by the tear are FIG. 2 .- R E L I N I N G  A N D  T RANS FE R.  

filled in with a mastic made of I N G  

carbonate of lime, fish glue and a little Lyons glue. I t  need hardly 
be said that this is only an outline of the process of re-lining, and 
similarly, only an outline of the process of transference will be 
given; it  will be readily understood that these operations require 
the most detailed attention, and that proper time for drying must 
be allowed between the different stages. 

I t  has not been thought necessary to deal with the summary, 
but only too common, method of repair which consists in gluing 
a patch a t  the back of a tear in the canvas. Only the very smallest 
tears can properly be mended by means of patches. If the patch is 
of any size it  gives the original canvas insufficient support, and 
after a certain time the surface of the picture will be spoilt by 
undulations. Re-lining is the least that is necessary if the two 
edges of a tear are to  be absolutely prevented from showing. 
If re-lining is not done properly, the remedy is worse than the 
disease. Supposing one canvas were simply to  be glued hastily on 
to the other, there would soon be a number of air-bubbles between 
the two, while in other places there would be spots where the glue 
was too thick, and these would ferment and cause mildew. I n  
addition, the edges of the tear wou!d gradually detach themselves 
from the new canvas and would rise up. Hundreds of celebrated 
pictures have been re-lined, Velazquez's "Venus" (National Gal- 
lery), Rembrandt's "La Religieuse" and so on. 

Transference.- It is frequently necessary t o  repair wood 
panels which have become worm-eaten or are not strong enough 
to support the weight of a heavy painting, or sometimes have 
rotted owing to damp. Again, i t  may happen that the isolating 
preparation covering the panel or canvas, whlich was mentioned 
as one of the elements constituting the picture, does not adhere 
properly to the supporting structure, or does not adhere to the 
actual painting, so that i t  scale% off or forms blisters. I n  such 
cases as these, re-lining is clearly useless; i t  becomes necessary to 
save the painting itself. The operation which aims at  preserving 
nothing but the coating of paint which forms the actual picture is 
that known as transference. The painting is removed from the 
damaged panel or canvas and transferred to  a new supporting 
structure which is in good condition. The children's game known 
as "transfers1' will give some idea of the process of transference. 

I n  order t o  prevent any portion of the original painting from 
falling or being displaced, two thicknesses of tarlatan and two of 
paper are first lightly glued to the painted side of the picture. 
The painting itself being thus protected, the picture is turned over, 
and the process of removing the supporting structure is begun. If 
the support in question is a canvas, it  can as a general rule be 
removed fairly easily either by damping it ,  or by subjecting i t  
to  heat so as to  dissolve the original glue between the canvas and 
the isolating coating on which the actual painting was done. If 
there is no glue it  is mole difficult to  detach the canvas, and it has 
to  be gradually scraped away until the isolating coat is reached. 
This is the case where the support is a wooden panel; the only 

possible means is generally to plane it away. When the reverse 
of the picture has been laid bare in this way, it  only remains to 
re-line it. This can be done by several methods, more or less 
simple or complicated as preferred by the operator. Some cover 
the reverse of the painting with a coating of white lead in order to 
strengthen it, and interpose layers of tarlatan between this and 

, the new canvas; others glue the new canvas as directly as possible 
to the painting by means of case'ine. Here again it must be remem- 
bered that the process involves a number of detailed operations 
which it  is not necessary to mention here, and that the utmost 
care and great skill are required. 

Difficult as the operation is, i t  may unhesitatingly be recom- 
mended in preference to  re-lining. However skilfully re-lining 
may be carried out, i t  necessarily involves fixing closely together 
two tissues of different composition and age, which are not equally 
sensitive to changes of temperature. I t  follows that after a certain 
lapse of time the two canvases undergo dissimilar changes and 
become loosened; the edges of the old tear in the picture cease 
to adhere to  the new canvas, because the place of the tear is a weak 
point since a t  that point there is only one thickness of canvas; it 
thus forms a sort of hinge which comes into play whenever the 
canvas is expanded or contracted by heat or damp. 

After a certain time the mastic which has been used to fill the 
gap made by the tear is bound to scale off because it  is inelastic; 
the foundation of the restoration is thus destroyed. The impor- 
tance of this danger has no doubt been exaggerated in the above 
account in order to make clear the possible defects of re-lining. 
No such danger however exists if the process of transference is 
applied, since there is only a single tissue to be affected by varia- 
tions of temperature; in addition, the volume of the mastic used 
to fill the gap is negligible, since its thickness is only that of the 
layer of paint and not that of the canvas. 

The public is still very much impressed by the difficulty of the 
process of transference, and since the operation is a long one and 
cannot be carried out except by a really expert worker, picture 
restorers often hesitate to  undertake it. Thanks to  transference, 
we still have masterpieces like Raphael's "La Petite Sainte 
Famille" and "Saint George." They were treated by Picault in 
1751 and this is probably the date of the invention of the process. 

De-varnishing.- It is logical to deal first with the varnish, 
since the restorer has to  deal with it  before actually restoring the 
painting, and because, owing to the action of various factors, it is 
rare for a picture to retain the original quality of its varnish. 
There are cases in which the original varnish can and should be 
preserved; but as a general rule, if the restoration which a picture 
requires is at all extensive, it is necessary first to  remove the 
varnish. Of all the problems which arise in connection with pic- 
ture restoring, that of de-varnishing is by far the most important. 
Defective re-lining can be remedied, and repainting which has 
been badly done by an ignorant operator can be removed without 
damage to the original picture, but bad de-varnishing may do 
irreparable harm. 

Varnish is made of resin dissolved in oil, essence of turpentine, 
or alcohol-to mention only the most usual solvents. Just as the 
fusing of siliceous sand, itself an opaque substance, produces a 
transparent substance, glass, so the solution of resin produces a 
transparent substance, varnish. The principal use of varnish is 
that i t  preserves the intensity of colour cf pigments. I n  addition, 
however, even the extremely thin layer of varnish which is all that 
should be applied to  a picture has an extraordinary isolating effect 
Varnish protects a painting from emanations of all kinds which 
might destroy the brilliance of its colouring as well as from the 
dust which progressively accumulates 011 it  owing to the damp- 
ness of the air. 

There are some old pictures which have never been varnished; 
in such cases i t  is an exceedingly difficult matter to remove the 
impurities adhering to the painting itself; the painting is also 
injured by the fact that its different colours have been differently 
affected by chemical action. For example, it  has occurred that in 
a picture representing the setting sun, what was originally the 
brightest part of the sky has been transformed into a dark patch 
because it contained vermilion, a colour containing sulphide of 
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DETECTION O F  FRAUD I N  PAINTING BY THE X-RAY 

1. "Portrait of a lady," supposed to have been painted by Franz Pourbus the Younger (1570-1622). Flemish. 
This was the state of the painting, w i th  the face completely repainted, before the X-ray test was made 

2. Shadowgraph, X-ray view of "Portrait of a lady," by Franz Pourbus the Younger, showing a different face. The 
X-ray reveals an inside view, showing the strokes of the under-painting or preparatory workmanship, which 
are covered by repaint 

3. "Portrait of a lady" by Franz Pnurbus the Younger, after the painting was cleaned, showing the same face as 
seen i n  the X-ray 
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mercury, which is particularly liable to  deteriorate. This would 
not have occurred t o  nearly the same extent if the painting had 
been varnished. The influences which damage paint also damage 
varnish, but the varnish can be removed, and the painting itself 
is then found intact, without injury to  the specially vulnerable 
colours. 

Varnishes are of course not all of equally good quality, and 
they may become darkened t o  a serious extent. This is generally 
due to  the excessive use of varnish often made by collectors or 
dealers who want to give an appearance of increased freshness to 
the pictures in their possession. Even the best varnish, however, 
does not retain its specific qualities if i t  is applied at  more than a 
certain thickness; it  darkens and becomes opaque. 

I t  may happen that a picture requires revarnishing. Before this 
is done, however, an attempt should always be made to regenerate 
the old varnish. If the old varnish has ceased to be transparent, it 
is possible to  re-dissolve the molecules of resin which cover the 
painting by means of alcohol vapour. This is an ingenious method 
by means of which i t  is possible to restore the varnish to  its 
original condition, which it  will retain for a considerable number 
of years. without loading the painting with a fresh coat of varnish. 
Thus was Rembrandt's "Ronde de Nuit" restored in 1859 (fig. 3). 

I n  order to  regenerate old varnish, the picture must first be 
wiped, and then washed by means of wads of cotton dipped in 
water without soap. This removes the dust which has been more 
or less fixed on the picture by the moisture 
in the air. A receptacle ( I )  the exact size 
of the picture and 15-20 centimetres deep 
is then prepared; a wooden box will serve. 
The bottom of the receptacle is covered 
with a layer of down thoroughly soaked in Fro. s 

90% spirit. ( 2 )  The picture is laid on the box with the painted 
side downwards, i.e., facing the down soaked in spirit. The time 
required for the regeneration of the varnish varies in the case of 
different pictures from 15 minutes to several hours; in some cases 
the desired effect is not produced a t  all. 

If a picture has been damaged and needs to be restored, or if 
the colours are altered by too many coats of varnish, it  needs de- 
varnishing. One is often painfully impressed by seeing famous 
masterpieces in  the various museums of Europe the colours of 
which are completely distorted by the darkening of the varnish; 
and a general de-varnishing of thousands of pictures might be 
undertaken with advantage. I n  theory it  would be better to see 
great pictures as the artist painted them rather than as they 
appear under the influence of old varnish. Unfortunately, however, 
i t  must be admitted that the work cannot be carried out because 
there are not enough expert workers available. I t  is therefore 
better t o  exercise great caution, and not to be in too great a 
hurry t o  restore fine pictures, but to  wait for the day, which must 
soon come, when a sound tradition has been created. I t  is only 
fair however t o  recognize the good work which has been done in 
the past by intuitive artists who have tried processes which, if they 
had been developed, might have hastened that day. But the experi- 
ments which were tried were isolated, and no tradition was created. 
Thus only too many restorers have, with a desire to  avoid trouble, 
tried to  de-varnish pictures simply with a mixture of essence of 
turpentine and alcohol. This method is easy and rapid and un- 
fortunately i t  sometimes gives excellent results. We say "unfor- 
tunately" because the fact that the method is sometimes successful 
leads t o  its being applied in all cases, and this is to  be regretted 
because the method sometimes causes damage which cannot be 
foreseen. Some pictures which are painted strongly, in light tones 
and without scumbling will stand the process perfectly well; in 
others the surface is a t  once spoilt, and in addition, alcohol is 
dangerous for dark and transparent tones and for all scumbling. 

What is needed for de-varnishing is not a rapid solvent, but 
something which will soften the varnish gradually. I t  is necessary 
t o  keep the operation well under control the whole time, and not 
to  use a method which gets out of hand. The work must be slow 
if it is to be safe. A Van Goyen, painted in transparent browns 
applied directly on wood, a Reynolds, the colour of which is 
sometimes applied simply by  scumbling on a ground of grisaille, 

or a Debucourt, arc extremely difficult to de-varnish properly. 
Excellent and sure results can however be obtained if we have 
patience to  attack the varnish not all a t  once (as is done by 
alcohol, alkali, soap containing potash, or acettic acid applied 
without precaution) but gradually. This makes it  possible to  
modify the process in the middle of the operation when one coat- 
ing of varnish has been removed, and we arrive at  another coat- 
ing which may be of an entirely different composition. For it  
may be (taken almost as  an axiom that all pictures have been 
varnished more than once. 

Many people advocate the rubbing off of varnish. It is true 
that certain varnishes can be rubbed off by the fingers, and that 
this method can be used for de-varnishing small pictures painted 
on a smooth surface; but it  is defective and irregular, if not 
impossible, if 'there is much impasto.  On the other hand, oil of 
aspic, copaiba balsam, cedar oil, sulphuric ether and xylol may be 
used successfully either separately or in combination; they have 
the advantage of allowing a trained expert to recognize the na- 
ture of the varnish which he has to remove and to choose the 
most appropriate formula for his work. If judiciously used alkali. 
acetone and acetic acid which have been menltioned as dangerous 
may be of great value. I t  must be emphasized, however, that 
de-varnishing ought to be perfectly successful and perfectly safe. 
Different methods should be used according to the nature of the 
picture and the varnish with which it  is covered, for in this work 
each case should be considered individually. If there is nothing 
wrong with the picture except that the varnish is too dark it is 
sufficient to  revarnish i t  lightly after the old varnish has been 
removed. Zt is, however, better to  wait before doing this for a 
sunny day so as to  be sure that no moisture is retained between 
the paint and the varnish. 

Restoration.- It is now necessary to  consider the case of 
pictures which have to be restored after the old varnish has been 
removed. I t  very rarely happens that an old picture has not suf- 
fered from scratching, if from nothing worse. The preceding 
paragraphs have dealt with re-backing and transference; these 
processes presuppose some injury to the painting itself which has 
to be repaired. 

I t  would take too long to distinguish between all the various' 
kinds of damage which may necessitate the restoration of a pic- 
ture, that is to say the reconstitution of the painting itself. For 
the sake of clearness they may be divided into two categories: 
( I )  absence of paint, which may be due to a hole, a tear, or to  
scaling off; ( 2 )  wearing of paint, which may be due to changes 
occurring in the paint itself; e.g., when a red or brown ground 
works through scumbling which has been applied over it  too 
lightly, or to friction by foreign bodies, or, what is unfortunately 
the most frequent cause, to previous cleaning operations which 
have worn away lightly painted details or damaged fragile colours, 
such as scumbling on the one hand and all dark tones on the other. 

Retouching.- In addition to the above two kinds of injury, 
there is another factor of great importance-that of old re- 
touching~ By "re-touching~" we understand restora~tions which 
go beyond the area of the injury which they were intended to 
repair. When this has been done, the work of restoration is 
rendered doubly difficult, because if the work is to be properly 
done it  is first of all necessary to remove all the additions which 
have been made to the original painting. A trained eye can 
generally detect re-touchings a t  once, and can guess whether they 
have gone beyond the actual area of the accident. 

Ultra-violet rays and X-rays are of great service in  this con- 
nection. Under the action of ultra-violet rays, colours, a t  any 
rate if not covered with varnish, are transformed in accordance 
with their chemical composition, and it may happen (though it  
is not safe to generalise) that "values," or colours which clusely 
resemble one another by natural light, are completely differen- 
tiated by ultra-violet rays. If the paint used for re-touching is 
not of the same chemical composition as that of the original 
picture, it will a t  once appear under ultra-violet rays as  a patch 
of a different colour. 

X-rays perform a similar service for a different reason. I t  is 
well known that the greater the atomic weight of a body, the 
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more difficult i t  is for X-rays to pass through it. (See X-RAY.) 
Consequently a re-touched area, which represents a greater body 
of material on one part of a picture, is shown up by the fluorescent 
screen. Here again it  is unsafe to generalize, for certain colours, 
such as browns, emerald green and madder, are of such low atomic 
weight that they are scarcely shown by X-rays. On the other 
hand, X-rays reveal the exact limits of an injury. When we see 
that a painting has been retouched, or even, as  sometimes hap- 
pens, completely painted over, we may hope that the real extent 
of the injury is not so great as the re-touching would lead us to 
suppose. By the use of X-rays it  is generally possible to dis- 
cover the exact area of the mastic underneath the retouching, as 
the atomic weight of the mastic is sure to be different from that 
of the wood or canvas on which the picture is painted. 

When a picture restorer wishes to remedy a loss of paint due 
to a hole, a tear, or scaling off, he should confine himself to 
reconstituting that part of the picture from which the paint is 
absent and has had to be replaced by mastic. We do not consider 
that he is morally entitled to  go one-tenth of a millimetre beyond 
the area of the mastic. 

If the paint is rubbed or  worn away, a much higher technique 
is needed for its restoration, for i t  is a temptation t o  employ the 
easiest method, which would be to  repaint it. On the other hand 
taste, power of selection, respect for the artist whose work is 
being restored, and a thorough comprehension of his ar t  are 
needed to restore scumbling which one is certain has been worn 
away. I n  any case, no attempt should be made to repair the 
effects of wear unless they really interfere with the unity of the 
painting. 

There was actually a time when great picture galleries re- 
varnished all their paintings whenever an important personage was 
to  make them an official visit. Similar errors have been com- 
mitted in the actual restoration of pictures; there is absolutely 
reliable documentary evidence t o  show that in some of Rubens' 
pictures the red draperies have been entirely repainted, and that 
when there was an injury to  a n  arm or a leg, the whole of the 
arm or leg was repainted. This was what happened also to  
Raphael's "St. George" mentioned above. One of the legs had 
been entirely repainted and these useless retouchings had to be 
removed. Many similar restorations may still be seen at  the 
present time. There is another reason which explains why ancient 
retouchings, even if conscientiously carried out, are so conspicuous 
a t  the present day; this is that they were done with oil paints. 
This brings us to  important aspects of the technique of retouch- 
ing in the strict sense of the term. 

I t  would a t  first sight appear normal to retouch oil paintings 
with paints prepared in the same way. I t  must not however be 
forgotten that all paints are subject to more or less rapid modi- 
fication under the influence of time. I n  the case of tempera, 
fresco and gouache painting, the transformation is almost in- 
stantaneous, while oil painting does not complete its development 
until months and sometimes many years after it  was executed. 
When that stage is reached, if the painting as  a whole is in a 
good state of preservation, the colour harmony may be con- 
siderably different from the colouring of the painting when fresh. 
Retouchings executed with oil paints, even very skilfully, on an 
old picture the colours of which have been modified by time, may 
be perfect when i t  is done, but will only remain so for a few 
days or a t  the most for a few months; after that the new colour, 
which at  first exactly matched the old, will in  its turn be modified 
and will inevitably show. A clever restorer will of course take 
pains to  prepare a very light ground with unmixed colours and 
will cover this with a very light film of colour in order to  arrive 
a t  the tone finally required, and in this way will do all that is 
possible to prevent the paint from changing a great deal. I n  
spite of everything, however, the results thus obtained will only 
be satisfactory for a certain time, and attempts have therefore 
been made to mix oil paints with all sorts of other ingredients in 
order to  retard the action of time on them. The next experi- 
ment was to  grind colours with turpentine and without oil, and 
in order to  give them consistency, to paint with varnish with a 
resin and turpentine basis. This represented real progress. The 

colours were still subject to  modification, but they changed more 
rapidly, and it  was easier to foresee the future effect of restora- 
tion. Most restorers still use this process. Although the varnish 
complicates the work, the colours remain easy to  handle, and it  
must be admitted that restorations executed in this way may last 
for a long time, particularly if the ground is carefully prepared 
and the final coat very light. 

The object in  view is not, however, to  carry out restorations 
which will have to be done over again, even a t  a comparatively 
distant date. After a number of experiments with water-colours, 
gouache coloars, etc., i t  was decided to try restoring pictures with 
brilliant tempera colours, i.e., colours ground with yolk of egg. 
I t  is true that this process renders the task of the restorer in- 
comparably more difficult. Tempera colours dry very rapidly; 
long practise is necessary t o  make them produce the fluid effect 
of certain old paintings. Moreover, the colour becomes much 
higher in tone after a few hours, and the extent of the change 
varies enormously according to the mixture used. I t  is thus 
necessaryto foresee what the colour will be after it  has changed - 
in order to bring it  into accord with the fixed colour of the 
original work. I t  will readily be understood that much experience 
is needed in order to  obtain satisfactory results with tempera 
colours. On the other hand, the change which takes place in 
tempera colours after a few hours is complete in a few days. 
I n  other words, the transformation which takes many years for 
oil paints is accomplished in a week. Moreover, tempera painting 
takes varnish just as well as oil painting. 

I t  was stated a t  the beginning of the present article that what 
the art of picture restoration has lacked throughout the centuries 
is a sound tradition. Really encouraging results have been 
achieved, but i t  must be clearly understood that restoration is a 
vocation rather than a trade. I n  order to  practise it, i t  is first 
necessary to be a real painter, and in the second place to  make 
a constant study of the practical methods which the old masters 
used to achieve their artistic aims. However much their works 
are searched, the number of discoveries which have been made 
remains limited. At any rate a study of this kind will show that 
the one supreme quality which a restorer should possess, if he is 
to try his hand on great works of art,  is the gift of respect. 

(J. G. G.) 
Restoration and Preservation: L. B. Guyton de Morveaux and 

others, Rapport sur la restauration d u  tableau de RapIzael connu sous 
le nom de la Vierge de Foligno (1802) ; Horsin-DCon, De la conserva- 
tion et de la restauration des tableaux (1851) ; U .  Forni, Manudle del 
pittore restauratore (Florence, 1866) ; 0. E. Ris-Paquot, Guide 
pratique d u  restaurateur amateur de tableaux (1890) ; C .  Dalbon, 
Traitt technique et raisonnh de la restauration des tableaux (1898) ; 
G. Meusnier, De t'entretien et de la restauration des tableazix (1909) ; 
A. Jehn, Chromatisme revivifit: Transparence obtenue tout  e n  conser- 
vant les anciens vernis et les patines (1911). 

The existence of countless fraudulent paintings is generally 
acknowledged. Apart from the more obvious cases which have 
reached law courts and publication, there are numerous references 
in the note-books of artists to  the making of copies which, 
although legitimate in their original purpose, have become fraudu- 
lent in the hands of opportunists. In  a similar way the work of 
pupils, supervised or corrected by a master, and put our originally 
as shop work, has been made in later times to  pass for the work 
of the master. One therefore must distinguish between the several 
types of forgery. The work deliberately manufactured a t  first 
hand in imitation of older work constitutes an important first 
class-sometimes most difficult to  detect. Next to this are the 
groups dealing with the transformation of something already 
existent into something else, such as the refinishing of a crude 
school piece in the master's manner, o r  the remounting of frag- 
ments of an old picture to  serve as the skeleton of a finished work, 
or even the mounting of an overpainted chromolithograph on a 
decayed piece of wood or canvas to  imitate the appearance of an 
old picture. Perhaps there should be a separate classification for 
some kind of repair work on damaged pictures; in this group the 
forgery consists in falsifying what remains of the original. But 
in all kinds, the forgery may be considered as a substitution, 

I DETECTION OF FRAUD 
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whether of colour, or brushwork, of subject, or of spirit and con- 
ception, with or without the intention to deceive. In  order to  
guard against this imposition the expert must be able to recognize 
the clues which point to its existence. 

The material differences between the true and the false suggest 
chemical and physical analysis; the spiritual differences suggest 
psychological and historical analysis. I n  effect the expert makes 
use of any means that suggest themselves to him. Chemical tests 
may determine the composition of colours, of which the date of 
discovery is known. (See PAINT, CHEMISTRY.) The presence of 
Prussian blue, for example, in a painting supposedly of the 15th 
or even the 17th century is absolute evidence of forgery or repaint- 
ing. The needle test, mainly of anecdotal value, shows whether 
or not the oil in an oil painting has hardened; if the paint cracks 
when the needle is inserted, the oil has solidified; if the needle's 
hole is round and unbroken a t  the edges, the oil medium is prob- 
ably less than 30 years old, according to some, or less than 50 
years old, according to others. A strong magnifying glass or low- 
powered microscope may determine whether apparent cracks are 
natural or have been drawn in with a sharp point. Polarized light 
has been suggested as a means for seeing beneath the dirty varnish, 
glaze and repaints in  certain types of painting. 

By far the most common method, however, if it is properly a 
method, for determining forgery is by means of the emotional sen- 
sitiveness which develops from long familiarity with works of art. 
Critics, necessarily in sympathy with their subject, mark slight 
deviations in spirit, form and style which indicate the presence of 
somethizlg alien-a forgery or imitation of a known model. Detec- 
tion of such deviations presupposes, of course, a complete knowl- 
edge of the ar t  imitated and a range of information wide enough to 
develop what are a t  first merely suspicions into proofs, demon- 
strated by whatever historical and inferential facts can be found 
to support the primary emotional one. The critic's hypothesis 
ordinarily is derived from emotional experience, and the proof 
from technical data. 

Recently the X-ray has been added to the expert's equipment. 
And it has become exceptionally useful, when useful a t  all. I t  
combines in  one test opportunities to  study the physical consistency 
of a picture and the psychology of the artist. I t  reveals the varia- 
tions in density and thickness of the material forming the work of 
art, thus recording the touches of pigment which differ from one 
another in kind as well as in handling; it  also may show the 
strokes of underpainting or preparatory workmanship not visible 
on the surface. Consequently the X-ray film records an inside 
view and adds to  the technical data a t  the critic's command. 

The efficacy of the X-ray depends on two conditions. First, the 
pigments in use to-day lack generally the density of the pigments 
in use prior t o  about 1800, a date that seems to mark the beginning 
of extensive research in the chemistry of colours. This means that 
a forgery in chemically compounded materials differs in density 
and thus differs in appearance on the X-ray film from a picture 
painted in mineral and earth colours that have been coarsely 
ground by hand. Secondly, the degree of skill and sensitiveness 
of an artist is usually manifested in his brushwork or habits of 
applying pigment. And this means that a modern forger, even if 
he uses dense colours ground ever so skilfully in imitation of a n  
old method, nevertheless leaves traces of his personality and 
peculiarities as an artist in his brushwork. 

Unfortunately the X-ray itself has not been perfected to the 
point where the critic can wholly control i t ;  the rays, for instance, 
have their effects in straight lines and must penetrate all of an 
object in order to  be recorded on a sensitized film. For the purpose 
of a r t  criticism it would be valuable to direct the rays through 
only one layer of material, that is, t o  obtain an X-ray of pigment 
only, without having to penetrate a ground of gesso or lead paint, 
as well as a panel or canvas, sometimes coated on the reverse with 
more material, all of which confuses the appearance of the artist's 
workmanship. This limitation, however, does not affect the X-ray's 
value under better conditions. Given a picture forged in modern 
material, regardless of style or craft, the X-ray shows the lack of 
density of the paints and the incompleteness or shallow nature of 
the cracks which, when hammered or scratched on the surface, 

differ from the cracks which have developed with the slow drying 
and long condensation of the materials. If the forger has utilized 
an old picture as the basis for a new one, the X-ray easily reveals 
the hidden part. Repair work that borders on the fraudulent is 
consistently visible in the X-ray test, since no amount of skill on 
the restorer's par tcan blend fresh paint and old paint so accurately 
that they match in density, thickness and style. Finally the X-ray 
aids a just choice between two pictures that are alike in  pigment, 
aesthetic effect and age. By revealing which picture contains 
changes in design or corrections characteristic of an artist creating 
a picture, and which does not, i t  betrays the mere imitator. With 
the X-ray's help the critic may explore the process and even the 
progress in the making of a forgery. 

I n  this way the expert keeps one jump ahead of the forger, who 
is ever forced to new efforts as the scientific aids in the detection 
of false painting are developed. 

BIBLIOGRAPHY.-Among popular books on this subject are: P. Eudel, 
Trucs et Truqueurs; R .  Nobili, The Gentle Art of Faking; E .  Bayard, 
L'Art de Reconnaitre jes Frauds. (A. Bu.) 

PAINTS, CHEMISTRY OF. The character and value of 
paints may be considered in relation to  their use, either for artis- 
tic and decorative purposes, or as  preservative coatings. I n  the 
former case, for a given medium, the choice of pigment rests 
primarily upon the colour effects desired; in the latter case the 
medium plays a more important part, whilst the choice of pigment 
depends on its chemical and physical properties and on a consider- 
ation of cost. Through scientific progress an almost unlimited 
variety of colours is now available. 

The opacity or transparency of a pigment in a medium is de- 
termined by the amount of refraction and reflection which light 
undergoes in  a paint film. This depends upon the difference 
between the refractive indices ( to  air) of the pigment and the 
medium respectively, the pigment approaching transparency as  
such difference diminishes. As the refractive index of oil is higher 
than that of water, the opacity of a pigment will be greater in the 
latter vehicle than in the former. In  the case of oil colours the 
refractive index of oil increases as the drying proceeds, and thus 
produces a lowering of tone owing to the increased transparency 
of the pigment; in water colours the refractive index of pigment 
to water being less than that of pigment to  air causes an increase 
in opacity of the colour on drying. Opacity is generally intensified 
by increased fineness of the pigmentary particles. Reduction in 
the particle size may also modify the colour of a pigment as is 
shown in the manufacture of lead chromes and antimony sul- 
phides. For this reason colours such as vermilion are materially 
altered during the process of grinding in oil, unless special care 
is exercised in the operation. Pigments ground i n  oil exhibit a 
great variation in behaviour. This is manifest in the amount of 
oil required to grind them into a paste (known as their "oil absorp- 
tion"), and in their influence on the drying of the oil and on the 
subsequent character of the paint film, rendering it  soft and pli- 
able or hard and brittle. Differences in oil absorption are well 
illustrated in the cases of vegetable black and white lead, the 
former requiring about twelve times as much oil as the latter. 

Pigments classified according to their colouring principles fall 
into two main groups: ( I )  mineral or inorganic colours, and ( 2 )  

colours produced from the natural or synthetic dyes (9.v.). As 
the manufacture of mineral and inorganic colours is directly 
associated with their chemical constitution, which varies over a 
wide range, their preparation cannot be generalized. Broadly a 
division might be made between those pigments, e.g., the chromes, 
made by the "wet process" and involving the precipitation of the 
colour from solution, and those pigments, e.g., the cobalt colours, 
where the desired result is obtained in a furnace a t  a high tempera- 
ture. Some colours, such as lithopone, require treatment by  both 
processes. By whatever method the colour is obtained, adequate 
washing is essential. This is usually carried out in  the "striking" 
or precipitating vats by  decantation, the process being repeated 
until the wash water is free from salts. The washed colour is 
pumped through a filter press t c  remove excess of water and dried 
in a drying-room a t  a low temperature or in a vacuum stove. 

The manufacture of organic colours is equally complex and 
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diverse. The term lake is applied to all pigments prepared by the 
precipitation of dyestuffs upon a "base" or "carrier." This base, 
which contributes largely to the physical properties of the lake and 
is selected according to particular requirements, either adsorbs 
the dye, enters into direct chemical combination with it or forms 
the substratum on which the dye is fixed by a precipitant. The 
choice of dye is naturally governed by the demands of the lake 
user; such considerations as price, permanency and insolubility in 
the medium may serve as determining factors. 

As bases, are used the hydrate and certain salts of alumina (for 
transparent lakes), barium sulphate, china clay, zinc oxide, lead 
sulphate, red lead, litharge, green earth and others. Besides 
entering into chemical relationship with the dyestuff, these bases 
may further serve as extenders (or diluents) or combine both 
properties. Extenders are employed in both classes of pigments 
and cannot be considered only as adulterants; thus, when used 
for producing paler shades, for increasing opacity and obscuring 
power ("body") of colours, or for modifying the properties of a 
pigment to suit a particular need, they serve a special purpose. 

W h i t e  Pigments.-White lead, of which Flake White and 
Kremnitz White are varieties, approximates in composition to 
the basic lead carbonate zPbC03.Pb(OH)2, and possesses greater 
covering power than most white pigments. Used as an oil colour, 
its films are prone to yellowing in the dark; this discoloration, 
which is attributed to the basic character of the pigment and is 
less marked with the normal carbonate, disappears on re-exposure 
t o  sunlight. Though readily blackened by sulphuretted hydrogen, 
it  has great atmospheric durability and is unaffected by light and 
sulphur dioxide. I ts  resistance to sulphides is greatly influenced 
by the presence of lead acetate as impurity; pure white lead in 
oil is stated to be compatible with ultramarine, cadmium yellow 
and vermilion without discoloration. On account of its poisonous 
nature many attempts have been made to replace it, but always 
with a sacrifice of covering power or durability when used for 
external painting. Of the more notable substitutes, the following 
may be mentioned:-Mulhaus White (lead sulphate) ; Freeman's 
non-poisonous White Lead, a mixture of lead sulphate, zinc 
oxide, magnesium carbonate and barium sulphate; and Sublimed 
White Lead, a basic lead sulphate containing zinc oxide. Lead 
sulphate being deficient in body is used mainly in admixture with 
other pigments, e.g., lead chromes, t o  produce paler shades. 

Zinc Whi te  (Chinese White, Zinc Oxide) was first proposed as 
a white-lead substitute by Courtois of Dijon in 1780 and became 
generally adopted as an artistic and industrial colour in 1840. I t  
is a brilliant white possessing considerable covering power though 
lacking in opacity, is non-poisonous, and is unaffected by light or 
sulphuretted hydrogen. As a water colour it is incompatible with 
most pigments, this being more marked when gum arabic is used 
as  a medium. I n  oil the paint dries slowly to a hard film having 
a tendency to scale; it  is extensively used in white enamels. As 
an artists' colour i t  is sometimes preferred t o  white lead, but 
owing to its higher oil absorption it  is more readily lowered in 
tone by the physical changes in the oil. Lithopone is a white pig- 
ment obtained by precipitation of zinc sulphide and barium sul- 
phate simultaneously in  approximately molecular proportions and 
subsequent calcination. The properties of Lithopone depend 
largely on its purity and method of manufacture; thus in particu- 
lar may be mentioned its tendency to darken in sunlight. This 
discoloration is reversible and the white colour is restored in the 
dark. Owing to its non-poisonous nature, stability to sulphuretted 
hydrogen and atmospheric influences, and its good covering power, 
it  is used in considerable quantities as a water, size and oil colour; 
in textile printing; in the manufacture of linoleum and in many 
other industries. Titanizlm Whi te  (Titanox, Titanium Oxide) is 
a white pigment of exceptional body and covering power, far  
exceeding that of white lead or zinc oxide, in admixture with which 
latter pigment i t  is often employed. Owing to its chemical inert- 
ness, i t  is unaffected by atmospheric influences and is non-poison- 
ous. As a paint its films do not crack or peel but show a strong 
tendency to "chalk," a defect arising from the gradual destruction 
of the film in moist air. Antintony TVlzife (Timanox, Antimony 
Oxide) was introduced as  a white-lead substitute during the World 

War, and has since found extended use in the manufacture o i  
paint and linoleum. I t  is non-poisonous and is less prone to 
discoloration than white lead. 

Among the white pigments are also found most of the bases 
used in colour-making as extenders and adulterants: Barytes (Bar- 
ium Sulphate), which occurs naturally as "Heavy Spar" and is 
produced artificially as "Blanc Fixen (Permanent White); Hy- 
drate of Alumina (White Lake) ; Whiting (Calcium Carbonate) ; 
Terra Alba (Calcium Sulphate) ; China Clay; and others. 

Y e l l o w  Pigments.- Lead Chromes form by fa r  the most 
important class of yellow pigments. These cover a variety of 
bright shades of yellow ranging from a pale primrose (in which 
the chrome is intimately admixed with lead sulphate or arises 
direct as a precipitation of a lead sulpho-chromate) to a deep 
orange-red. The orange and deeper shades owe their colour more 
properly to the formation of basic lead chromates; the physical 
state of the pigment, however, plays an important part and is 
largely dependent upon the condition under which the chrome is 
made. The lighter varieties ,of lemon (neutral) lead chromates, 
Chrome Yellows, are produced a t  a low temperature, by  using 
very dilute solutions or otherwise controlling the process so that 
the precipitate is maintained in a very fine state; such chromes 
possess good covering power, a property diminishing as the shade 
deepens, owing to the consequent increase in the specific gravity 
of the colour. The raw materials employed in the manufacture 
are lead nitrate or acetate and the precipitant is the dichromate 
of sodium or potassium; for the deeper shades, basic salts of lead 
are used, or the chrome receives subsequent treatment with 
caustic alkali. 

Zinc Yellow (Zinc Chromate) is inferior to  Chrome Yellow in 
body and covering power but is not blackened by sulphuretted 
hydrogen. I t  is used mainly as an oil and water colour in the pro- 
duction of lime yellows, and in the manufacture of the non- 
poisonous Zinc Greens by admixture with Chinese Blue. Cad- 
nzizun Yellow (Cadmium Sulphide) possesses excellent covering 
power and is largely used as an oil and water colour. The shades 
of pure cadmium sulphides depend essentially upon the method 
of preparation and vary from bright lemon yellow to orange. In 
the manufacture of cheaper varieties of the paler shades, the 
cadmium sulphide is often admixed with cadmium carbonate, 
giving a product of good body but prone to fade in moist air. A 
cheap pigment fast to light is obtained by the simultaneous pre- 
cipitation of cadmium and zinc sulphides, providing no carbonate 
is present. Compounds of cadmium sulphide with cadmium 
selenide in varying proportions form a further series of colours 
covering a range from orange to maroon-crimson according to 
their composition; such pigments are largely applied in the cera- 
mic industries owing to their heat-resisting properties. A new 
series of compounds have been recently introduced in which cad- 
mium sulphide (with or without selenide) is precipitated together 
with barium sulphate to  form Cadmium Lithopones ( c f .  Litho- 
pone, above), which on account of their comparatively low cost 
lend themselves to  more extended industrial applications. Cad- 
mium yellows form a stable series of bright greens with Ultra- 
marine. Aureoline (Cobalt Yellow), possesses only moderate 
stability to light, but is unaffected by  sulphuretted hydrogen and 
is used mainly as an artists' oil and water colour and for the pro- 
duction of pure blue shades in glass and porcelain painting. I t  is 
transparent in oil and turns brown in excess of this medium. 

TO the yellow pigments belong also the Ochres, King's Yellow, 
Orpiment and Naples Yellow. 

Red Pigment s . -~ed  Oxides of Irofz, by  far  the most impor- 
tant series of this group, vary in colour from a deep bluish-red 
to a pale red-brown according to their purity and the percentage 
of ferric oxide, Fe203, which they contain. Ferric oxide occurs 
naturally in numerous varieties of the red iron ore, haematite, in  
red ochre, red bole or raddle, in crude red iron-stone and micaceous 
iron. The conversion of these ferruginous minerals into pigments is  
relatively simple and consists generally in grinding and levigating 
the material to  remove impurities and to attain the required 
degree of fineness; in many cases the shade of the product needs 
to be modified by calcination whereby any ferric hydroxide is 
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changed into the red ferric oxide with consequent reddening of 
tone (cf. OCHRES). Large quantities of iron compounds, by-prod- 
ucts of industry, are now economically worked up for the produc- 
tion of artificial iron oxides of great purity, their shade depending 
on their method of treatment and the temperature a t  which they 
are "burnt" or heated. Iron oxides are marketed under various 
designations accordind to colour and purity, such as English Red, 
Indian Red, Persian Red, Turkey Red, Caput Mortuum, Col- 
cothar, Rouge, Venetian Red and many others. In  certain cases, 
e.g., Madder Indian Reds and Tuscan Reds, the oxides are bright- 
ened by the addition of a permanent red lake; such toning is 
readily detected by chemical means. When of high ferric oxide 
content, they possess considerable covering power and opacity 
and are highly resistant to  atmospheric influences; they are used 
extensively as oil colours, as a pigment in rust preventive coat- 
ings, in calico printing, for colouring porcelain and glass and in 
many other industries. 

Red Lead is a lead tetroxide represented by the formula pb304, 
produced by heating litharge (PbO) in air a t  about 480" C. The 
commercial varieties usually contain from 6 to 1 2 %  of free 
litharge. I t  is a bright scarlet-red pigment possessing good cover- 
ing power, opacity and permanence, and on account of its anti- 
corrosive property is extensively employed as a priming coat for 
iron and steel structures. I t  exerts a strong drying action on 
linseed oil and its hard-setting properties render it  valuable in 
this medium in making cements, lutes and packing for steam 
joints. I t  is used as an oil colour, as a base for organic lakes, for 
manufacturing lead and optical glass, enamels, in other industries. 

T o  the red pigments also belong Vermilion, Carmine, Cadmium 
Scarlet (cj. Cadmium Yellow), Antimony Vermilion, antimony 
trisulphide, Chrome Red and a large' number of organic lake 
pigments. 

G r e e n  Pigments.-Two main classes of green pigments are in 
use: the "elementary" and the "composite." 

(a)  Elementary Greens.-Chrome Oxide Green, chromium 
sesquioxide, Cr203, is produced by  the reduction of potassium 
dichromate a t  a high temperature, by  calcination of ammonium 
dichromate or chromic chloride, and similar processes. I t  is one 
of the most permanent pigments known, and is unaffected by heat, 
light, acids, alkali, chlorine and other reagents. I t  is used as a 
water, lime and oil colour; in printing inks, in which it possesses 
non-actinic properties; as a mordant in calico printing and dyeing; 
as an abrasive for polishing steel and precious metals; and in 
many other industries. Guiglzet's Green (Viridian) is a hydrated 
chromium sesquioxide produced by heating potassium dichromate 
in the presence of boric acid or other flocculating agent. I t  is a 
pigment of great permanence, possessing similar   roper ties to 
chrome oxide green, from which it  may be distinguished by its 
solubility in boiling hydrochloric acid. I ts  covering power and 
strength are only moderately good; it is  used for chrome oxide 
green and also admixed with chrome yellow as a pale green for 
landscape painting. Cobalt Greens are not true chemical com- 
pounds but solid solutions of zinc and cobaltous oxides obtained 
by calcination in a manner similar to  the cobalt blues. They 
possess great permanence and are unaffected by heat, light, sul- 
phuretted hydrogen, etc., are non-poisonous and are used as 
artists' oil and water colours. Green Earth is a natural alkali- 
aluminium-magnesium-ferrous silicate of variable composition. 
I t  is an inert and permanent pigment deficient in colour and is 
used as an artists' oil and water colour, in fresco painting, and as a 
substratum for organic lakes, basic dyes, fixed by its silicic acid 
content, being in some cases rendered fast to light. 

T o  the elementary greens belong Green Ultramarine and the 
copper greens: Verdigris; Schweinfurt Green and Scheele's Green, 
copper arsenites; and Malachite Green, a native copper carbonate, 
which are no longer used, being poisonous. 

(b )  Composite Greens.-Chrovze or Brunskck Greens, by 
far  the most important class of greens in general use, are an 
intimate mixture of Chrome Yellow and Chinese Blue. They 
possess great brilliancy, good covering power, and cover a wide 
range of greens according to the relative proportions of their 
constituents, which determine their chemical stability and per- 

manence. I n  oil these greens dry well and are darker and more 
glossy than in water. Being composite in their nature, they are 
more prone to colour changes, becoming yellower or bluer accord- 
ing to the condition of exposure. Brunswick Greens prepared by 
grinding together the required proportions of Chinese Blue and 
Chrome Yellow show a tendency to "float," i.e., the blue rises to 
the surface of the paint; this is largely obviated by the wet 
process of manufacture, the two colours being mixed in the 
striking or precipitating vat, washed and dried. Chrome Greens 
are extensively used as  oil colours; as  size colours for paper; in 
printing inks; in  textile printing; and in the manufacture of lin- 
oleum. Zinc Greens are similar to  the Brunswick Greens being 
a mixture of Zinc Chrome and Chinese Blue. Though more 
permanent than Chrome Greens, they lack the body and covering 
power of the latter and on account of their higher price are not 
extensively employed. They are used a s  an artists' colour, for 
tinting enamels and in oil paints and printing inks. 

B l u e  Pigments.-Prussian Blues are complex alkali ferric 
ferrocyanides containing potassium, ammonium, or sodium 
according to preparation. The most valued blues are "potash" 
blues prepared from potassium ferrocyanide and ferrous sul- 
phate, with subsequent oxidation. According to the method of 
oxidation, a number of Prussian blues are obtainable, varying in 
chemical composition and physical properties. These blues are 
of low opacity, but possess considerable covering power and are 
reasonably permanent, though readily destroyed by alkali. 
Prussian Blue is a dark reddish-blue with a red undertone. By 
special treatment, blues are produced possessing a high bronze- 
lustre, known as Bronze Blues, which are much valued in print- 
ing. Chinese Blue, the basis of Chrome Greens, is a paler blue 
than Prussian Blue and is characterized by a violet shade with a 
greenish undertone. Still lighter blues are the Milori and Steel 
Blues. Celestial Blue is a paler blue containing barium sulphate. 
Antwerp Blue is a Prussian Blue formed upon an alumina base. 
Prussian blues are soluble in oxalic acid; by treatment with this 
acid and subsequent salting out, Soluble Prussian Blues are ob- 
tained. Other soluble blues are made by precipitating ferric 
chloride in excess of potassium ferrocyanide or by precipitating 
ferrous sulphate with potassium ferricyanide (Turnbull's Blue). 
These blues are extensively used as oil and water colours and in 
spirit and oil varnishes, in  printing inks, for staining paper, in 
textile printing and dyeing, and for toning blacks. Cobalt Blues 
are among the most permanent colours known, and exist in  two 
forms: ( I )  Smalts, potassium cobaltous silicates of varying com- 
position, King's Blue being richest in  cobalt and Azure Blue 
darkest in colour; and ( 2 )  Cobalt Blue or Cobalt Ultramarine, 
cobaltous aluminate of variable composition ranging from a 
greenish-blue, which may contain combined zinc, to  Thenard's 
Blue of reddish tone, prepared from alumina and cobalt phos- 
phate. Coerulean Blue is a cobaltous stannate containing mag- 
nesium. Somewhat restricted through high cost, they are used 
as artists' oil and water colours, in oil paints and enamels, fo r  
printing inks and in the ceramic industries. 

Other blues in extensive use are the Ultramarines and a num- 
ber of Organic Lakes. The copper blues: Egyptian Blue, Bremen 
Blue, Mineral Blue, etc., are practically obsolete. 

Black  Pigments.--Carbon Blacks form the main source of 
black pigments and have as their colouring principle amorphous 
carbon; these blacks vary in colour and strength according to 
their origin. Vegetable Blacks are nearly pure carbon, obtained 
from the incomplete combustion of mineral oils, and are of a 
deep black shade giving a bluish-black tint on reduction. Lamp 
Blacks are brownish blacks of rather less intensity, being poorer 
in carbon, often giving as much as 25% of ash on ignition. Car- 
bon Blacks, obtained chiefly from America by burning the 
natural gases, are very deep black in colour, denser and more 
granular than Vegetable Blacks, and are extensively used in the 
paint and printing-ink industries. Ivory Blacks were originally 
produced by charring ivory cuttings in closed vessels; these have 
been largely superseded by the Bone Blacks, which are bluish- 
black in colour and are considerably denser and weaker than 
Carbon Blacks, containing only about 10% of carbon admixed 



with calcium phosphate and calcium carbonate. Vine Blacks are 
prepared by carbonizing vine twigs and other non-resinous woods; 
they are beautiful bluish blacks with great depth of tone and are 
largely used in printing inks and are much valued as  an artists' 
colour. Mineral Black is a dry grey shale containing about 30% 
of carbonaceous and 70% silicious matter. I t  is also prepared 
from waste coal dust and is largely used in cheap black paints, 
often tinted with Vegetable or Carbon Black. Graphite is another 
variety of carbon of absolute permanence, used as a pigment for 
special purposes, e.g., in anti-rust paints and in the manufacture 
of "lead" pencils. Black Oxide of I ron is a triferric tetroxide, 
Fe304, which occurs in nature as the mineral magnetite. I t  is 
used as  an oil and size colour and in the ceramic industry. 

BIBLIOGRAPHY.-j. C. Smith, The  Manufacture of Paint (3rd ed., 
1924) ; N. Heaton, Outline o f  Paint Technology (1928) ; A. P. Laurie, 
The Painter's Methods and Materials (1926). (R. S. M.; W. E. W.) 

PAISIELLO (or PAESIELEO), GIOVANNI ( I  741- 
1816), Italian composer, was born a t  Taranto on May 9, 1741. 
H e  studied under Durante at  Naples, and his first compositions 
were produced at  the conservatorio there, where he was an assis- 
tant master. At Naples, too, he produced a series of successful 
operas, and some church music. I n  1776 Paisiello was invited 
by Catherine 11. to St. PetGrsburg, where he remained for eight 
years, producing his masterpiece, I1 Barbiere di Siviglia. 

Paisiello left Russia in I 784, and, after producing I1 R e  Teodoro 
a t  Vienna, entered the service of Ferdinand IV. a t  Naples, where 
he composed many of his best operas, including Nina and La 
Molinara. H e  was invited to  Paris (1802) by Napoleon, but the 
Parisians received his Proserpine so coldly that he requested, and 
with some difficulty obtained, permission to return to  Italy. He 
died at  Naples on June 5, 1816. Besides his operas Paisiello com- 
posed eight masses, fifty-one instrumental compositions and many 
detached pieces. 

See F. Schizze, Vita di Paisiello (Milan, 1833) ; A. della Corte, 
Settecento italiano (Turin, 1922) ; H. Short, Paisiellos Bufokunst 
und ihre Beziehungen zu Mozart (1919). 

PAISLEY, burgh of barony and parish of Renfrewshire, 
Scotland, on the White Cart, 3 m. from its junction with the 
Clyde, 7 m. W. by S, of Glasgow by the L.M.S. railway. I t  is 
connected with Glasgow, Renfrew and elsewhere by tramways. 
Pop. (1931) 86,441. In  1791 the river, which bisects the town, and 
is crossed by several bridges, was made navigable for vessels of 50 
tons. Later i t  was further deepened, and is now navigable for 
vessels drawing 15 feet. The old town contains most of the prin- 
cipal warehouses and mills; the new town, begun towards the end 
of the 18th century, occupies much of the ground that once formed 
the domains of the abbey. T o  the munificence of its citizens the 
town owes many of its finest public buildings, among them the 
town hall, the free library and museum, the observatory, the John 
Neilson Endowed Institute, and the fine Thomas Coats memorial 
church. Of parks and open spaces there are Brodie Park; Fountain 
Gardens; St. James Park, with a racecourse; Dunn Square and 
the old quarry grounds converted and adorned; and Moss Plan- 
tation. The burgh returns one member to Parliament and is 
governed by a council. In  the abbey precincts are statues to the 
poet Robert Tannahill (1774-1810) and Alexander Wilson (1766- 
1813), the American ornithologist, both of whom were born in 
Paisley. John Wilson ("Christopher North") was born here. 

The village originally grew up around the abbey of Paisley, and 
the town Paisley has been an important manufacturing centre since 
the beginning of the 18th century, but the earlier linen, lawn and 
silk-gauze industries have become extinct, and the famous Paisley 
shawls (imitation cashmere), are little woven. The manufacture 
of linen thread gave way in 1812 to that of cotton thread, and 
Paisley is now one of the chief world centres of thread manufac- 
ture. The large mills of J. and P. Coats and Clark and coinpany 
employ many hands. Other industries include bleaching, dyeing, 
calico-printing, weaving, engineering, tanning, iron and brass 
founding, timber yards, and the making of starch, cornflour, soap, 
machinery and chemicals, besides some shipbuilding. 

The abbey was founded in 1163 as a Cluniac monastery by 
Walter Fitzalan, first high steward of Scotland, the ancestor of the 

Scottish royal family of Stuart, and dedicated t o  the Virgin, St. 
James, St. Milburga of Much Wenlock in Shropshire (whence 
came the first monks) and St. Mirinus (St. Mirren), the patron- 
saint of Paisley, who is supposed to have been a contemporary of 
St. Columba. The monastery became an abbey in 1219, was 
destroyed by the English under Aymer de Valence, earl of Pem- 
broke, in 1307, and rebuilt in the latter half of the 14th century, 
the Stuart kings endowing it  lavishly. I n  1553 Lord Claud 
Hamilton, then a boy of ten, was made abbot, and the abbacy and 
monastery were erected into a temporal lordship in his favour in 
1587. The abbey lands, after passing from his son the earl of 
Abercorn to the earl of Angus and then to Lord Dundonald, were 
purchased in 1764 by the 8th earl of Abercorn, who let the ground 
for building purposes. The abbey church originally consisted of 
a nave, choir without aisles, and transepts. The nave and tower 
have been restored, and careful work has been done on the choir. 
The nave is used as the parish church. Robert 111. was interred 
before the high altar of the choir in 1406. Over his grave a monu- 
ment to the memory of the Royal House of Stuart was placed here 
by Queen Victoria (1888). In  the south transept is St. Mirren's 
chapel (founded in 1499), with the tombs of abbot John Hamilton 
and of the children of the 1st lord Paisley, and the recumbent 
effigy of Marjory, daughter of Robert Bruce, who married Walter, 
the Steward, and was killed while hunting at Knock Hill between 
Renfrew and Paisley (1316). 

About 3 m. S. of Paisley are the braes of Gleniffer, and 2 4  m. 
S.E. stand the ruins of Crookston castle, which is a t  least as old 
as the 12th century. 

The Romans settled in Paisley in A.D. 84, and built a fort called 
Vanduara to  the west of the White Cart. 

PAITA, a port of northern Peru, in the department of Piura. 
Population (1940) 7,177. Paita has one of the best natural 
harbours on the coast and is the port of the departmental cap- 
ital, Piura, with which it  is connected by rail (58 mi.). The town, 
built on a sandy hillside, is desolate in  appearance. There are 
a few modern necessities such as electric lights, telephones, 
telegraph, hospital and schools and water supply from the Chira 
river. Though free from yellow fever, sanitary conditions in 
Paita were so bad that much of the town was rebuilt, water and 
sewer systems repaired and the port permanently improved. The 
principal buildings include customs house, post, telegraph and 
cable offices, a cottonseed oil mill and a few branch export and 
import houses which control trade. Cotton constitutes three- 
fourths of total exports, other items including cattle, kid-skins, 
tobacco and Panama hats. (See PIURA.) Paita was a prosperous 
port in colonial times. 

PAIUTE. This tribal designation is applied to  two distinct 
divisions of Shoshonean Indians in the Great Basin, western 
United States. The true or Southern Paiute are close relatives 
of the Ute and inhabit south-western Utah, north-western Arizona 
and southern Nevada. They are virtually indistinguishable from 
the Chemehuevi of south-eastem California. The northern Paiute 
or Paviotso are separated from the southern by  the Shoshone, 
inhabit north-western Nevada and south-eastern Oregon and are 
close relatives of the Mono of California and Bannock of Idaho. 
Their mode of life is an adaptation of a non-agricultural popula- 
tion of meagre culture to an arid environment. 

PAJOU, AUGUSTIN (1730-1809), French sculptor, was 
born in Paris on Sept. 19, 1730. At eighteen he won the Prix de 
Rome; at  thirty he exhibited his Pluton tenalzt Cerbkre e n c h i i d  
(now in the Louvre). His portrait busts of Buffon and of Madame 
Du Barry (1773), and his statuette of Bossuet (all in  the Louvre), 
are amongst his best works. When B. Poyet constructed the Fon- 
taine des Innocents from the earlier edifice of P. Lescot (see 
GOUJON) Pajou provided a number of new figures for the work. 
Mention should also be made of his bust of Carlino Bertinazzi 
(1763) at the ComCdie Fran~aise,  and the monument of Marie 
Lesczinska, queen of Poland. Augustin Pajou died in Paris on 
May 8, 1809. 

PAKHOI, a treaty port in  the province of Kwangtung, South 
China (21" 29' N. and 109" 7' E.), situated on a small peninsula 
at  the head of the Gulf of Tongking. The harbour is easily 



accessible from the open sea, but has only one tide in 24 hours. 
The port was opened to foreign trade by the Chefoo Convention 
in 1877 and in the succeeding period a considerable traffic to  and 
from Yunnan, Kweichow and Kwangsi converged on Pakhoi, 
and was carried by coolies and transport animals across the moun- 
tains which separate the port from the Si-kiang valley in the 
interior. Thus it  developed as a "side-door" through which 
traffic could pass free from the trade exactions imposed along 
the Red River and Si-kiang routes into Yunnan. I n  1889, how- 
ever, Mengtsz was opened as  a treaty port, followed by Wuchow 
in 1897, and Kwangchow-wan (French) as a free port in 1898. 
With the relaxation of trade restrictions, the Red River and 
Si-kiang were established as the natural trade routes into Yunnnn. 
Consequently the commercial importance of Pakhoi declined and 
its trade sphere is now limited to its somewhat poor and sandy 
neighbourhood, between the coast and the mountains behind. 

The  total maritime customs revenue of the port in  I924 was 
Hk. Taels 159,607, showing an increase over recent years. 

I n  1924, the net foreign imports amounted to 2,895,298 Hk. 
Taels, and the net Chinese imports to  307,314, while exports were 
1,819,189; total 5,oz1,801 Hk. Taels. 

The interruption of the traffic with Hongkong in 1926 (owing 
to the boycott) led t o  a reduction by  50% of the total trade 
of Pakhoi. The population in 1931 was reckoned at  36,000. 

PAKINGTON, the name of a famous English Worcester- 
shire family, now represented by the barony of Hampton. Sir 
John Pakington (d. 1560) was a successful lawyer and a favourite 
a t  court, and Henry VIII.  enriched him with estates, including 
that of Westwood in Worcestershire. His grandnephew and heir, 
Sir John Pakington (1549-1625), was another prominent court- 
ier, Queen Elizabeth's "lusty Pakington," famous for his mag- 
nificence of living. His son John (1600-1624) was created a 
baronet in 1620. His son, Sir John, the second baronet (1620- 
1680), played an active part on the royalist side in the troubles 
of the Great Rebellion and the Commonwealth, and was taken 
prisoner a t  Worcester in  1651; Lady Dorothy, his wife (d. 1679)~ 
daughter of the lord keeper Thomas Coventry, was famous for 
her learning, and was long credited with the authorship of The 
Whole  Duty  of M a n  (1658), which has more recently been at- 
tributed to Richard Allestree (9.v.). 

The  baronetcy became extinct with the death of Sir John 
Pakington, the 8th baronet, in January 1830, but it was revived 
in 1846 for his maternal nephew and heir, John Somerset Paking- 
ton (1799-1880), whose name was originally Russell. In 1874 
he was created Baron Hampton, and he died in London on 
the 9th of April 1880. From 1875 until his death Hampton was 
chief civil service commissioner. I n  1906 his grandson Herbert 
Stuart (b. 1883) became 4th baron Hampton. 

PAKKHTO : see PUSHTU LANGUAGE. 
PAKOKKU, a district in the Magwe division of Burma, lyi.ng 

west of the Irrawaddy river and south-west of Mandalay, w ~ t h  
the line of the Chin hills as a general boundary on the west. I t  has 
an area of 6,210 sq.m. and a population (1931) of 499,181. The 
part of the district along the Irrawaddy and Chindwin rivers is 
alluvial. Beyond this, however, the country rises gradually to the 
low Shinmadaung and Tangyi ridges, where it  is very arid. To the 
westward there is a rapid drop to the well-watered valley of the 
Yaw river, and then a rise over broken, dry country before the 
valley of the Myit-tha river is reached. The principal products are 
millet, sesamum and sugar produced from toddy-palms in the 
riverain districts, which also grow rice, grain, peas and beans. 
Tobacco and vegetables are also produced in some quantity, and 
maize is grown largely for  the sake of the husk, which is used for 
native cheroot-wrappers, under the name of yawpet. The Yenang- 
yat oil-fields, which produce quantities of petroleum, are in the 
south of the district, and iron used to be worked in a small way. 
There are large areas of reserved forests in the west of the district 
where a good deal of teak is worked out. The cutch-a yellow dye 
obtained from a small tree in the drier parts of the Yaw country- 
is particularly esteemed. The heat in May and June is very great, 
rising considerably above 100" F in the shade. 

The great majority of the population is Burmese, but in the 

Yaw valley there is a peculiar race called Taungthas, who claim to 
be quite distinct from both Burmese and Chins. 

The headquarters town, Pakokku, stands on the right bank of 
the Irrawaddy, and has grown into importance since the British 
occupation. The population in 1931 was 23,115. I t  is the em- 
porium of the trade of the Chindwin and Yaw river valleys. 

Pakokku Hill Tracts, formerly a district in the Magwe di- 
vision t o  the west of the Pakokku district. I t  included 3,100 sq m. 
of the forest mountains of the Arakan Yomas, inhabited by 28,799 
people ( I ~ z I ) ,  mainly Chins and allied hill tribes. I t  included one 
of the highest peaks of the Arakan Yomas, Mt. Victoria (about 
~ o , o o o  ft.). Headquarters village was Kanpeket. The district was 
annexed in 1929 to that of the Chin Hills, which had been its next 
northern neighbour and which with this addition included in 1931 
an administered area of 10,377 sq.m. and a population of 171,237. 
I t s  headquarters town is Falam. The whole district consists of a 
succession of forested mountain ridges. 

PAL, KRISTO DAS (1839-1 884), Indian publicist, was 
born in Calcutta in 1839, of the Teli or oil-man's caste. I n  1872, 
after twenty-two years of successful journalism, he was made a 
member of the Bengal legislative council, where his practfcal good 
sense and moderation were much appreciated by successive 
lieutenant-governors. His opposition, howeser, t o  the Calcutta 
Municipal Bill of 1876, w~hich first recognized the electivc system, 
was attributed to  his prejudice in favour of the "classes" against 
the "masses." I n  1878 he received the decoration of C.I.E. I n  
1883 he was appointed a member of the viceroy's legislative 
council. He died on July 24, 1884. 

See N. N. Ghose, Kristo Das Pal, a Study (Calcutta, 1887). 
PALACE, strictly, the residence of a sovereign or ruler; 

hence applied to  any exceptionally large and lavish house, and 
also, in  some cases to official buildings, as the French palais de 
justice. (See GOVERNMENTAL ARCHITECTURE; CASTLE; HOUSE; 
and similar articles.) 

PALACIO VALDES, ARMAND0 ( I  853-1938), Spanish 
novelist and critic. His early writings, pungent essays remarkable 
for independent judgment and refined humour, were printed in 
the Revista Ez~ropea. His first novel, El Seiiorito Octavio (1881), 
showed an uncommon power of observation and in Marta y Maria 
(1883), a portrayal of the struggle between religious vocation and 
earthly passion, somewhat in the manner of Valera, Palacio Val- 
dCs achieved a very popular triumph which placed him in the first 
rank of contemporary Spanish novelists. H e  followed this up by 
El Idilio de u n  enjcrmo (1883)~ a most interesting fragment of 
autobiography and by Josk (1885), a realistic picture of the man- 
ners and customs of seafaring folk, containing passages of ani- 
mated description barely inferior to the finest penned by Pereda 
himself. The emotional imagination of the writer expressed itself 
anew in the charming story Riverita (1886), one of whose attrac- 
tive characters develops into the heroine of Maximina (1887) ; and 
from Maximina, in its turn, is taken the novice who figures as a 
professed nun among the personages of La Hermana Salz Sulpicio 
(1889), in which the love-passages between Zeferino Sanjurjo 
and Gloria Bermtidez are set off with elaborate, romantic descrip- 
tions of Seville. El Cuarto poder (1888) is, as its name implies, 
concerned with the details, not always edifying, of journalistic 
life. La Espuma (1890) and La Fe (1892)~ were enthusiastically 
praised in foreign countries, but in Spain their reception was cold. 
Subsequently Palacio ValdCs returned to his earlier and better 
manner in Los Majos de Cddiz (1896), in  La Alegria dek Capitdlz 
Ribot (1889) and in La Aldea Perdida (1903) I n  these novels, 
and still more in Tristdn, d el pesimismo (1906), he frees himself 
from the reproach of undue submission t o  French influences. His 
later works, Papeles del Doctor Angklico ( I ~ I I ) ,  L a  Nozrela de 24% 

Novelista (1921) and La Hijn de Natalia (1923) preserve much 
of the charm, if not the freshness, of his earlier novels; in any 
case Palacio ValdCs takes a prominent place in modern Spanish 
literature as a keen analyst of emotion and a sympathetic, delicate, 
humorous observer. (J. F.-K.) 

PALACKY, FRANTISEK [FRANCIS] ( I  798-1876), Czech 
historian and politician, was born on June 14, 1798, a t  Hodslavice 
(Hotzendorf) in Moravia, of a Protestant family. After some 
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years spent in private teaching Palack9 settled in 1823 at  Prague. 
Here he found a warm friend in Dobrovskjr, whose good relations 
with the Austrian authorities shielded him from the hostility shown 
by the government to students of Slav subjects. Dobrovsk9 intro- 
duced him to Count Sternberg and his brother Francis, both of 
whom took an enthusiastic interest in Bohemian history. Count 
Francis was the principal founder of the Society of the Bohemian 
Museum, devoted to the collection of documents bearing on 
Bohemian history, with the object of rea

w

akening national senti- 
ment by the study of the national records. Public interest in the 
movement was stimulated in 1825 by the new Journal of the Bo- 
hemian Museum (Casopis c'eske'lzo Mzuea) of which Palack9 was 
the first editor. The journal was at  first published in Czech and 
German, and the Czech edition survived to become the most im- 
portant literary organ of Bohemia. 

Palack9 had received a modest appointment as archivist to 
Count Sternberg and in 1829 the Bohemian estates sought to 
confer on him the title of historiographer of Bohemia, with a 
small salary, but it  was ten years before the consent of the Vien- 
nese authorities was obtained. Meanwhile the estates, with the 
tardy assent of Vienna, had undertaken to pay the expenses of 
publishing Palackg's capital work, The History of the Bohemian 
People (5  vols., 1836-67). This book, which comes down to the 
year I 526 and the extinction of Czech independence, was founded 
on laborious research in the local archives of Bohemia and in the 
libraries of the chief cities of Europe, and remains a standard 
authority. The first volume was printed in German in 1836, and 
subsequently translated into Czech. The publication of the work 
was hindered by the police-censorship, which was especially active 
in criticizing his account of the Hussite movement. 

I n  1848 Palack9 was deputed to the Reichstag which sat a t  
Kromefice (Kremsier) in the autumn of that year, and was a 
member of the Slav congress a t  Prague. H e  refused to take part 
in the preliminary parliament consisting of 500 former deputies to 
the diet, which met a t  Frankfort, on the ground that as a Czech 
he had no interest in German affairs. H e  was a t  this time in 
favour of a strong Austrian empire, which should consist of a 
federation of the southern German and the Slav states, allowing 
of the retention of their individual rights. These views met with 
some degree of consideration at  Vienna, and Palack9 was even 
offered a portfolio in the Pillersdorf cabinet. The collapse of the 
federal idea and the definite triumph of the party of reaction in 
1852 led to his retirement from politics. After the liberal con- 
cessions of 1860 and 1861, however, he became a life member of 
the Austrian senate. His views met with small support from the 
assembly, and with the exception of a short period after the decree 
of September 1871, by which the emperor raised hopes for Bo- 
hemian self-government, he ceased to appear in the senate from 
1861 onwards. 

I n  the Bohemian Landtag he became the acknowledged leader 
of the nationalist-federal party. He sought the establishment of 
a Czech kingdom which should include Bohemia, Moravia and 
Silesia, and in his zeal for Czech autonomy he even entered into 
an alliance with the Conservative nobility and with the extreme 
Catholics. H e  attended the Panslavist congress at  Moscow in 
1867. H e  died a t  Prague on May 26, 1876. 

Among his more important smaller historical works are: Wiirdigung 
der alten bohmischen Geschichtschreiber (Prague, 1830)~  dealing with 
authors many of whose works were then inaccessible to Czech stu- 
dents; Archiv Eesky ( 6  vols., Prague, 1840-72) ; Urkundliche Beitrage 
zur Geschichte des Hussitenkriegs ( 2  vols., Prague, 1 8 7 2 - 7 4 )  ; Docu- 
menta magistri Johannis Hus vitam, doctrinam, causam . . . illus- 
trantia (Prague, 1869). With Safarik he wrote Anfange der bohmischen 
Dichtkunst (Pressburg, 1818) and Die altesten Denkmaler der bdh- 
mischen Sprache (Prague, 1 8 4 0 ) .  Three volumes of his Czech articles 
and essays were published as Radhost (3 vols., Prague, 1871-73). For 
accounts of Palackg see an article by Saint RenC Taillandier in the 
Revue des deux mondes (April, 1855) ; Count Liitzow, Lectures on the 
Historians of Bohemia (London, 1905). 

PALAEQ-ASIATIC LANGUAGES. The languages de- 
scribed as "Palaeo-Asiatic" are spoken in the extreme north-east 
of Siberia; Yukaghir, Chukchee, Koryak, Kamchatkan, and 
Gilyak. They contain features characteristic of many American 
languages. The phonetic system is rich and is marked by a scheme 

of vocalic harmony by which the three classes of vowels, weak, 
strong, and neutral, are duly regulated. I n  ordinary conversation 
the women do not use the pronunciation of the men. The gram- 
matical processes are numerous. Koryak has a dual and the 
relation between subject and predicate is conceived differently in 
transitive and intransitive verbs. Prefixes and suffixes are nu- 
merous, number, location, size being thus indicated. The nuhbers 
are derived from manual concepts; five being a hand and 20 being 
a man. Higher numbers are composed with the word for man, 
and numbers higher than 400 are called "limit of knowledge." 
Chukchee and Koryak have borrowed some words from Russian 
but possess the power to  form new words for new ideas. Kam- 
chatkan has been much modified by Russian. 

BIBLIOCRAPHY. -BU~~~U of American Ethnology, Bulletin 40, 
pt. 2 ,  1922.  

PALAEOBOTANY or VEGETABLE PALAEON- 
TOLOGY, a branch of the science of botany, is concerned with 
the study of plants which lived in past ages, by means of their 
remains found as fossils in the rocks. Fossil plants may be re- 
garded as the documents on which the history of the plant-world 
is founded. A surprising amount is known about the form of fos- 
sil plants from rocks as ancient as those of the Ordovician (see 
GEOLOGY), and, according to the latest estimates of geological 
time, about ~oo,ooo,ooo years have since elapsed. During that 
time the constitution of the flora of the earth has been changing 
continuously. Starting with the fossils found in the older sedi- 
mentary rocks and reviewing those of successively later forma- 
tions, it becomes apparent that each species, genus, or larger sys- 
tematic grouping has three phases in its history: its first appear- 
ance and deve!opment, its period of maximum abundance, and 
its dying out and final extinction. As one would expect, the fossils 
found in the more recently formed rocks are most like the plants 
living at  the present day. While on the one hand the evolution 
of some families of plants appears to  be an exceedingly slow pro- 
cess, for even as far  back as the Ordovician there are found algae 
very similar in form to some of the living ones, there are on the 
other hand examples illustrating comparatively rapid evolution. 
Although the Angiosperms (plants with flowers) appear late in 
geological time they have already become the dominant plants of 
to-day. A reference to the diagram below will show that there is 
evidence that the more highly specialised groups such as the 
Cycadales, Bennettitales and Angiosperms have been evolved later 
than the comparatively simple types represented by the Algae and 
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Bryophyta and that simplicity in structure is in general an index 
of primitiveness. This agrees in a general way with the theory that 
the more specialised and complex plants have been evolved from 
simpler forerunners. I t  must be remembered, however, that al- 
though Lycopods, Cycads and Ginkgoales are represented in the 
present day flora the chances are that an investigator a t  a future 
period would find no trace of them among the fossil debris of the 
present age since they form such a small part of the vegetation. 
There is no reason to believe that the present day flora of the 
world has attained a permanent constitution; on the contrary, it  
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is probably changing as rapidly, if not more rapidly, than at  any 
part of its developmental history. 

Ear l i es t  L a n d  Plants.-About the close of the Silurian period 
and the beginning of the Devonian, land-plants appear for the 
first time; and all plant-fossils found in earlier rocks than these 
have so far proved to be Algae. I t  has been suggested that land- 
plants may have arisen from sea-weed ancestors which became 
established on the land and in the process of migration under- 
went considerable changes-a theory which is not disproved by 
the fossil-evidence. By the Upper Devonian period land-plants 
were in existence which in complexity of organization were little 
inferior t o  the plants of to-day; there were forests of tall trees, 
so that then the face of the earth with its mountains and forests 
must have appeared much as it  does now. I t  is from fossil-plants 
that information has been gained of the enormous fluctuations 
in climate and changes in the distribution of land and sea that 
have succeeded one another in the history of the earth's surface. 
I t  is a striking fact that rich, perhaps tropical, floras are found in 
the rocks of countries now in the frigid grip of polar conditions, 
e.g., Greenland and Spitsbergen. I n  the latter country the fact 
that coal is found in large quantities in Devonian, Carboniferous, 
Jurassic and Tertiary rocks, is clear proof of vigorous vegetation 
in lands which a t  the present moment have a scanty mantle of 
small herbs in their more favoured valleys. 

Condi t ions  of Fossilization.-Before the history of the 
various groups of the Plant World is considered the nature of 
plant-fossils and the technique of palaeobotanical investigation 
may be briefly explained. Fossil-plants are to be found in two 
forms, incrustations and petrifactions. The incrustations are the 
commonest type found and have been formed by plant-fragments 
becoming embedded in the mud or silt of a lake or estuary. As 
the sediment was changed in the course of ages into shale or 
sandstone rocks the plants became compressed by the vertical 
stress of the overlying sediment and are finally found, when the 
rock is split open, in the form of a thin layer of black carbonaceous 
matter which gives silhouettes of the plants. In  many fossils 
this carbonaceous matter is similar to  coal (q .v . )  in composition 
and retains to  a varying extent the outward form of the plant 
(Plate I. ,  fig. 7)  while the internal structure has mostly dis- 
appeared. I t  is possible to  remove such a fossil from the rock 
and then the film may be translucent and some structure visible 
(Plate I., fig. 6). I t  may happen that in an incrustation the 
original cuticle of the plant ana sometimes the spores are pre- 
served and may be isolated by  chemical treatment. The petrifac- 
tion is the most valuable type of fossil for investigation of the 
internal structure but is comparatively rare. In  the petrifaction 
the entire plant fragment has been converted into solid rock, 
mainly by a gradual substitution of mineral matter for the water 
which forms such a large proportion of most plant tissues, before 
the plant was subjected to  any considerable pressure by the sand 
and mud subsequently deposited over it. The mineral substances 
reach the plant by a process of diffusion from the water contained 
in the sediment in  which the plant is embedded. The most 
perfectly preserved plants are those petrified in silica. The 
Middle Devonian chert found in Aberdeenshire contains embedded 
in its siliceous matrix fossil-plants in which every cell-wall is so 
clearly defined (Plate I. ,  fig. 2)  that the knowledge of their 
internal structure is practically complete. The beds of silica of 
Permian age a t  Autun in France have also furnished some very 
perfectly preserved plants. Silicified wood is common in many 
geological formations and a considerable number of silicified 
Mesozoic plants is known. 

Concretionary masses known as  "coal-balls" or "bullions" are 
found embedded in the coal of certain seams in Lancashire and 
Yorkshire, sometimes in such abundance that further working of 
the seam is unprofitable. These coal-balls consist largely of cal- 
cium and magnesium carbonates and contain well preserved plant 
fragments; they represent part of the vegetable matter of the 
seam which became petrified before the rest became compressed 
to form the coal. Similar concretions are found in the Belgian, 
Dutch, Westphalian and Silesian coal-fields. I t  is from the study 
of the plants in the coal-balls from Lancashire and Yorkshire 

that Binney, Williamson and recently Scott, have been able to  
reveal so much about the structure of fossil-plants of the Carbon- 
iferous period. The coal-ball or other petrified mass may be cut 
into thin slices which are ground so thin and translucent that the 
cellular structure of the contained plants is made visible when 
viewed by transmitted light. 

F o r m  Genera.-Specimens of fossil-plants which are suffi- 
ciently complete to show the connection between the different 
parts of the same plant, for example between the leaves and stem 
or the cones and stem, are very rare. I t  is therefore usually con- 
venient to constitute form-genera to include the corresponding 
parts of a group of closely allied species. Thus in  the genus of 
fossil-trees Lepidodendron the stems are included in the form- 
genus Lepidodendron, detached leaves in Lepidophyllum and the 
cones in Lepidostrobus, while the root-bearing parts which are 
indistinguishable from those of an allied genus Sigillaria are 
grouped with those of the latter genus in the form-genus Stig- 
maria. 

PLANTS O F  THE PALAEOZOIC PERIOD 

I n  this great division of Geological time the oldest rocks which 
contain evidence of contemporary plant life were laid down. The  
various groups of plants present in the Palaeozoic will be treated in 
systematic order while the distribution and succession of the 
floras will be briefly dealt with at  the end of this section. The 
Glossopteris or Southern type of Carboniferous and Permian 
flora will be considered in the section on the Mesozoic Period. 

T h a l l o p h y t a .  Algae (Seaweeds, etc.).-As a class the Algae 
are difficult subjects to  investigate in the form of fossils. Except 
in the case of a few of the groups of this large division of the 
plant kingdom the plant body is soft, consisting of a very large 
proportion of water, and therefore offering a very small amount 
of solid matter for the making of a fossil. I n  external form so 
many Algae are alike; they are often undifferentiated into stem 
and leaves, i.e., thalloid, and unless there is information available 
about their method of reproduction external form alone is of little 
value in determining their systematic position. A great many 
supposed fossil-algae have been described and named but i t  can 
often only be said about them that the outline of the mark they 

make on the rock suggests the 
outline of the frond of a sea- 
weed. If none of the carbon- 
aceous constituent of the plant is 
left and no cellular structure pre- 
served such a fossil is of no scien- 
tific value. Some purely physical 
causes such as the flow of a small 
trickle of water over a mud sur- 
face can produce shapes like 
branching fronds and it  has been 
shown fairly conclusively that 
certain marks which a t  one time 
were supposed to represent Algae 
in some early rocks are no more 
or less than the tracks of worms 
or some other animals in the mud 
which was finally consolidated to  

F R O M , ( * ,  B )  B U L L E T I N  D E  LA S O C I ~ T ~  BELYE form the rock. where organic 
DE G E O L O G I E ,  (C) B U L L E T I N  DE LA S O C I E T E  
B O T A N I O U E  DE G E N E V E  residue is present and there is 
F I G .  I.-SOME ALGAL CONSTITU- evidence that the structure is 
ENTs OF A N D  BITUMINOUS really of vegetable origin fur- 
S H A L E S  ther information cannot be got 
without cellular structure as a guide as there are  other plants 
beside algae which have a thalloid form, e.g., some Liverworts. 

The Schizophyceae were present in all probability as early as  
the Cambrian. Marpolia splssa, one of several thalloid and fila- 
mentous types found in Middle Cambrian rocks in British Colum- 
bia shows structure which indicates that what appear to  be branch- 
ing filaments are really compound, consisting of several cellular 
filaments united in a sheath. The cells of the filaments are ex- 
ceedingly small. These features are also exhibited by the living 
genus Schizothrix of the Schizophyceae, Archaeothrix ~scillatori. 



PALAEOBOTANY EPALAEOZOIC 

formis discovered by Kidston and Lang in the Middle Devonian 
chert of Aberdeenshire is an Alga consisting of cellular filaments 
which are so like those of some living Schizophyceae that there 
is no doubt of its systematic position in that group. Pachytheca, 
a small spherical algal colony built up of filaments of a similar 
type is a characteristic fossil of the Silurian and Devonian and 
appears to be related to  the Schizophyceae. 

The Chlorophyceae (Green Algae) are not certainly known as 
fossils but it  seems probable that they may have existed in the 
Palaeozoic. A considerable deposit of a combustible material is 
known in Silurian rocks to  the east of the Baltic. This deposit 
(Kuckersite) consists of a fossil-alga Gloeocapsomorpha (fig. I 

C) .  The affinities of this plant are doubtful but it  may well be a 
green Alga I t  has been shown that many bituminous shales and 
cannel coals are mainly formed of a deposit of small algal colonies 
Pila and Reinsclzia (fig. I ,  A and B) form the main algal constit- 
uent of many shales and coals of Carboniferous and Permian 
age. The building up of combustible deposits of a similar nature 
is taking place a t  the present day: a green alga, Botryococcus 
caororzgiana, almost identical in the form of its cell-colonies 
with Reinsclzia, forms masses of tough bituminous matter on the 
shores of certain South Australian lagoons. While alive these algae 
store up oil in their cells and i t  is this oil which on the death of 
the organism permeates the whole mass and gives the bituminous 
properties to this "coorongite" and presumably also to  the fossil 
deposits built up  of algae with a similar cellular structure such 
as Reinschia. The existing families of the Codiaceae and Dasy- 
cladaceae are represented as far back as the Ordovician and pro- 
vide us with the longest and perhaps most complete historical 
record of any living group of plants. I n  several of the genera of 
both families a thick calcareous deposit accumulates on the out- 
side of the cell-wall and it is in virtue of this deposit that they 
have been preserved and that some are important constitutents 
of limestones formed during various geological periods. Dimor- 
phosiphon, Palaeoporella and Cyclocrinzrs are some of the 
Ordovician genera. Dimoyphosiphon is remarkably like the living 

tetrads of spores are found embedded in the tissue in each branch. 
The resistant nature of the spores suggests that they may have 
been cutinised like those of the Pteridophyta. Cutinised spores 
are also found in the lower Devonian plant Parka, the "puddock 
spawn" of the Forfarshire quarrymen, which consists of small 
circular thalli with small rounded masses of spores embedded in 
them. 

Bryophyta.--Mosses and liverworts are found in almost every 
type of vegetation a t  the present day and it is surprising that 

genus Codiu~n  but differs in having a secretion of lime on its 
surf ace. 

/ 

, 
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Charophyta (Stoneworts) -There is evidence of the presence 
of plants allied to  the stoneworts in the Devonian; Palaeonitella, 
from the Aberdeenshire chert, with its whorled branch segments, 
is very like a small Nitella 

Fungi (Moulds, etc ) -Abundant remains of fungal filaments 
and resting spores have been found in the Aberdeenshire chert 
and establish the presence of Phycomcycetous fungi in the Middle 
Devonian. Some of the filaments have numerous septations which 
as Kidston and Lang have suggested may indicate the presence of 
higher fungi (Eunzycetes) as well. There are several records of 
Phycomycetes from the Carboniferous and Permian while F. E. 
Weiss has demonstrated the presence, in a coal-ball, of roots be- 
longing to some gymnosperm infected with fungal hyphae. The 
distribution of the fungus in the tissues suggests that here is an 
example of the symbiotic relationship of fungus to  higher plants 
which is known as mycorrhiza. 

Bacteria.-A number of supposed fossil bacteria have been de- 
scribed from Palaeozoic rocks but they are of practically no 
scientific value. I t  is however practically certain that bacteria 
existed because petrified plant remains are found which show 
clear evidence of decay and no traces of fungi are visible. 

Thallophyta of Uncertain Systenzatic Position. Nematophyton. 
I n  the Silurian and Devonian, in several parts of the world, frag- 
ments of a large plant are found the whole bulk of which was 
built u p  of loosely packed tubes, the larger running parallel to the 
axis while finer ones are found forming an inter-lacing system 
between them. I n  one specimen in which the outer surface is 
preserved there is a narrow zone where the tubes turn outwards 
and meet the surface a t  right angles. This type of construction 
is typically algal but the size of the fossils, some of which reach 
a thickness of three feet, show that they are quite unlike any 
living alga I n  Sporocarpon from the Upper Devonian of America 
only the tips of the branches of what must have been a thalloid 
plant have been found. These tips are forked and rows of isolated 

PoL~trichaceus, and a very small petrified stem, which has absorp- 
tive hairs with oblique cross walls, M. Bertrandi, have been found 
in Upper Carboniferous rocks in France, demonstrating fairly con- 
clusively the existence of mosses a t  that period 

P t e r i d o ~ h ~ t a .  PsiloPkytales -Among the several very incorn- 
pletely known plants of the Lower Devonian, PsiloPhyfon Pm'ncePs 
may be cited as represent]% one of an important group of plants 
which have certain primitive attributes The name was given to 
some specimens from Canada by Sir J. W. Dawson more than 
half a century ago. Owing to the discovery of large masses of 
silica containing petrified plants in beds of Middle Devonian age 
in Aberdeenshire Kidston and Lang have been able to  recon- 
struct, almost in their entirety, some plants which are closely 
related to Dawson's Psilophyton princeps. The plants are found 
petrified in their position of growth and five species grouped in 
three genera have been distinguished which with Psilophyton con- 
stitute the Psilophytales One of them, Rhynia Gwynne-Vaughani 
(fig 3, B) a small plant with cylindrical shoots, about 8 in in 
height, is remarkable for having no leaves or roots. The lower 
parts of the shoots were horizontal and were furnished with small 
tufts of absorptive hairs on the under surface; while the presence 
of stomata on the vertical parts bears witness to  their having 
been aerial and green. Another species, Rhynia major, was a 
slightly larger plant but both species of Rhynia must have been 
much alike in appearance. Sporangia are found on the tips of 
some of the aerial branches containing numerous spores (P1 I ,  
fig. 2 )  which were produced in tetrads as in other Pteridophyta. 
The internal structure of the shoot is simple (Pl. I , fig I )  ; a single 
strand of xylem (wood) in the centre surrounded by a sheath of 
phloem (bast) constituted the vascular cylinder or stele. The 
cortex is wide in relation to  the vascular tissue and consists of a n  
inner zone of thin walled cells with large intercellular air spaces 
and an outer zone, two or three layers deep, of large cells which 
are elongated a t  right angles to the surface. The epidermis con- 

dence of the presence of acrogy- 
*. Tha"ose type' B' Leafy type nous liverworts. Small shoots 
have spirally arranged leaves preserved as incrustations. Muscites 

- 
FIG 2- CARBONIFEROUS L IVER-  

they are so rare in the fossil 
state. On structural grounds they 
must be considered a relatively 
primitive and simple type of 
plant. Several fossil liverworts 
are known from the Upper Car- 
boniferous of England. Hepati- 
cites Kidstoni is a very small 
plant (fig z, B) with two paral- 
lel rows of leaves one on either 
side of a relatively stout axis and 
two rows of smaller scale-like 
leaves along the surface of the 
axis. 1s H 6Villsii (fig z, A) and 
H Langii the plant is thalloid 
consisting of a ribbon-shaped 
body which forked repeatedly In  
H. mefzgerioides a strand of con- 
ducting cells is present along the 
middle of the thalloid body of the 
plant. All these liverworts appear 
to be most closely related to 
the anacrogynous liverworts and 
compare very closely with some 
of the living ones in their vegeta- 
tive structure. There is no evi- 
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sists of a single layer of smaller, slightly thicker-walled cells and 
had a well developed cuticle. The stomata are infrequent and 
each consists of two simple guard cells surrounding a pore. Small 
adventitious branches are found attached to some of the shoots 
and as there is no vascular connection between the adventitious 
branch and the shoot it is probable that these branches were 
easily detached and served to propagate the plant vegetatively. 

Hornea Lignieri, a plant of simi- 
lar dimensions and habit, has 
tuberous swellings at  the base of 
the shoots. The differentiation of 
vascular tissue, which forms a 
cylindrical strand in the stem, 
only extends for a short distance 
into the swollen base, whose un- 
der surface bore absorptive hairs. 
The sporangia differ from those 
of Rhynia in having a sterile col- 
umn of tissue extending from the 
base up  into the midst of thespor- 
angium. This column has been 
compared with the columella 
found in the capsules of theliver- 
worts and Mosses. In both Rhy- 

AFTER KIDSTON AND LANG BY COURTESY OF 
nia and Hornea the sporangia 
look something like swollen THE R O Y A L  SOCIETY OF EDINBURGH 

FIG. 3.-TYPES OF L A N D ~ L A N T  branch-tips and in H o r n e a 
FROM THE DEVONIAN OF  S COTLAND branched sporangia are known. 
A. ASTEROXYLON. B. R H Y N I A  Asteroxylon Mackei (fig. 3,  A)  a 
more complex plant, had smooth horizontal stems with small root- 
like branches; true roots are absent just as in Rhynia and Horned; 
the aerial shoots are erect and densely clothed with small scale-like 
leaves. The stele contains a fluted column of xylem which appears 
in section like a multi-rayed star. Small strands of tracheids con- 
nected with the stele pass out towards each leaf but stop short 
before entering the base of the leaf which had no vascular tissue. 
I n  Thursophyton a probably closely allied plant from the Middle 
Devonian the leaves are small and spine-like and vary consider- 
ably in size. These facts suggest that in plants of the small-leaved 
type such as the lycopods the leaves may be the homologues of 
spines or in other words the small leaf of the lycopod may have 
evolved from a small spine or emergence of the shoot by a gradual 
process of vascularisation, an early stage in the process being 
represented by the condition found in Asteroxylon where the 
vascularisation has not yet extended from the shoot into the leaf 
itself. The sporangia of Asteroxylon were borne, in all probability, 
on small smooth branches. Another species of Asteroxylon has 
been found in Germany which has leafless upper branches, corn- 
paring therefore with the supposed fertile branches of the Scot- 
tish plant. Nothing is known about the sexual generation of these 
Devonian plants. A consideration of the Psilophytales as a group 
suggests that they may represent, in the Asteroxykon-type with its 
small leaves, the fore-runners of the Lycopods. The branching 
shoot of Rhynia with its terminal sporangia suggests that the 
large megaphyllous fern frond with sporangia on its edges may 
have originated from such a branching shoot. The column of 
tissue in the sporangium of Hornea suggests comparison with the 
columella of the moss or liverwort. The living group, the 
Psilotales, which compare with Rhynia in being rootless and 
sometimes almost leafless but which differ considerably in the 
position of the sporangia on the plant, may also be related. 
Finally, in the absence of differentiation into stem and leaves, 
the plant body of Rhynia with its simple thalloid form calls at- 
tention t o  the suggestion put forward by more than one writer 
that land-plants are descended from algal ancestors. I t  has been 
remarked that the sporangia in  the vascular plants correspond 
morphologically to the branches of the algal thallus which bear the 
reproductive organs (e.g., the stichidia in the red sea-weeds). 
This is interesting in view of the resemblance between sporangia 
and branch tips already referred to in Hornea and to the structure 
of the fertile branches in Sporocarpon the Upper Devonian thal- 
lophyte in which the tips bear isolated tetrads of spores There 

was clearly in Devonian times a group of plants in existence in  
which there was a combination of thallophyte and pteridophyte 
characters and, as Kidston and Lang point out, "the facts are  
. . . consistent with the Rhyniaceae finding their place near the 
beginning of a current of change from an Alga-like type of plant 
to  the type of the simpler Vascular Cryptogams." 

Articu1atales.-This large group of the Pteridophyta includes 
the Proto-articulatineae, Sphenophyllineae, and the Equisetineae. 

The first is represented in the Middle De- 
vonian of Germany by Calamophyton 
primaeoum (fig. 4 )  a plant recently de- 
scribed by Kraiisel and Weyland. The stems 
are jointed and have small bifid leaves at-  
tached a t  the nodes. The sporangia are 
borne in  pairs on modified leaves which 
compare closely therefore with the spor- 
angiophores of the Equisetineae. Hyenia 
of the same age has small deeply cleft 
leaves and in vegetative features re- 
semble the Sphenophyllineae. The fertile 
leaves are forked and two or  three sporan- 
gia are borne on the ends of each division. 

Sphenophyllineae. - Sphenophyllum, a 
genus common in the Carboniferous, 
ranges from the Upper Devonian to the 

"DEVONFLORA" (SENCKENBERG- 
lsCHE NATURFORSCHENDE Triassic. The plant grew in the form of a 
SELLSCHAFT) slender shrub which may have supported 

4.-A I L A T E  its branches by  scrambling over other MfzMrH";H"; plants. The stems are jointed with whorls 
T O N  P R I M A E V U M )  of small wedge-shaped leaves, which are 
A. small branch B. Leaves. often deeply dissected (Pl. I.; fig. 8). The 
c. spOrangio~hores; leaves of one whorl lie immediately above 
Oath with two "Orangia those of the whorl below and are usu- 
ally in multiples of three. This arrangement is related to the 
structure of the stele which is triangular in section and has a 
central column of xylem; at  the nodes two vascular strands pass ' 

out from each corner to supply the leaves. The stems and roots 
have a considerable amount of secondary vascular tissue. While 
not much variation is shown in the vegetative parts of the known 
species of Splzenophyllum there is considerable variety in their 
cones. I n  Spl~enophyllum Dawsoni the cones are several inches 
long and at  least half an inch thick. They are built up of whorls 
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of leaf-like bracts and .those of 
each whorl are coherent laterally 
for half their length from the 
base so that each whorl forms a 
cup (fig. 5 ) .  The whorls of 
bracts overlap so that the cone is 
covered on the outside by their 
overlapping tips. The sporangia 
are twice as numerous as the 
bracts and are attached by nar- 
row stalks (sporangiophores) to  
the upper surface of the sheath of 
bracts close to the axis of the 
cone. The sporangiophores are 
not all of the same length so that 
the sporangia had the appearance 
of being arranged in more than 
one whorl in each cup. I n  

FIG. 5.-SPHENOPHYLLUM DAW- Bowmnnites a cone belonging to 
SON1 some closely related plant, the :EfaRbafmth:Ek"g 'onQitudina' set. sporangiophores had a bract-like 

expansion at  the end and each 
bore two sporangia. This arrangement suggests that bracts and 
sporangiophores may be equivalent structures and that the cone 
of Sphenophyllz~nz may be regarded as being built up of a series 
of bi-lobed leaves, the ventral lobes being fertile while the dorsal 
assumed the form of subtending bracts. In  S .  fertile this theory 
receives support as dorsal and ventral lobes reveal their equiva- 
lence by both being fertile. I n  other species there are no distinct 
terminal cones; nodes with fertile leaves alternate with nodes 
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bearing sterile leaves. This hypothetical bi-lobed leaf may also 
be distinguished in Cheirostrobus, a very complicated cone of 
Lower Carboniferous age. Here the leaf is divided into three 
dorsal sterile and three ventral fertile segments. Each fertile 
segment bears four sporangia and in construction is exceedingly 
like the sporangiophore of the Equisetineae and it  is possible that 
Cheirostrobus is a representative of the stock from which the 
Sphenophyllineae and Equisetineae have both sprung. 

Equisetineae.-The fossil Equisetineae were at  their zenith in 
Carboniferous times; in place of the small, herbaceous Equisetum 
(horse-tail) of to-day there were gigantic trees some with a girth 
of three metres and a height of 60 metres forming a conspicuous 
feature in some aspects of the vegetation. Calamites the best 
known genus had the same habit as tlie horse-tail with jointed 
stem and small leaves but differed in its much greater size. The 
internal structure of the stems, roots and leaves, is in  many 
respects like that of Equisetunz only there is secondary thickening 
in the stems and roots. The leaves, usually small, linear or lance- 
shaped, are often united near the base to form a sheath round the 
stem. Like Equisetum the stems are hollow with a large central 
cavity. Casts of these cavities in sandstone are frequently found 
showing longitudinal grooves representing the courses of the 
primary woody strands which projected into the pith cavity. 
There is a constriction on the cast a t  each node and the grooves 
of one internode alternate with those on the internode above and 
below. Two main types of calamite-foliage are known: Astero- 
phyllites and Annz4laria; in the former the leaves are long and 
awl-shaped and quite separate. I n  Annularia the leaves are usually 
more paddle-shaped terminating in a small sharp point. The 
single vein which passes out into this point had, in some species, 
a swelling near the tip of the leaf suggesting the presence of a 
water gland. In  another type of Annularia the margins of the leaf 
were inrolled and bore a fringe of hairs which probably sheltered 
the stomata1 surface of the leaf. The cones exhibit a considerable 
range in form, indicating that several families and genera may be 
7 I 
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( A  AND B )  FROM RENAULT,  "BASSIN HOUILLER ET PERMIEN D 'AUTIEN ET D'ERPINAC." BY 
COURTESY OF THE MINISTER OF PUBLIC WORKS (FRANCE)  

FIG. 6.- EQUISETALEAN CONES. SHOWING L O N G I T U D I N A L  SECTIONS O F  
( A )  ARCHAEOCALAMITES. ( 0 )  PALAEOSTACHYA. ( C )  CALAMOSTACHYS 

included in Calamites. In  Calamostachys the cones were terminal 
on the branches and the axis of the cone bore whorls of peltate 
sporangiophores similar to those of Eqzlisetum but alternating 
with whorls of sterile bracts (fig. 6, C). The sporangiophores are 
in superposed whorls while the bracts of one whorl alternate with 
those above and below. Each sporangiophore bears four sporangia 
in which the spores are found sometimes arranged in tetrads. In  
some species the spores in the cone are aH of the same size but 

other species are heterosporous some sporangia having large num- 
bers of small spores while others in the same cone had a smaller 
number of large spores. I n  Palaeosfachya (fig. 6, B) the spo- 
rangiophores unlike those of Calamostachys are attached in the 
axile of the bracts which subtend them. In  Archaeocalantites, a 
characteristically Lower Carboniferous plant, the leaves are long 
and may be twice forked while the vascular strands of the inter- 

FIG. 7.- RECONSTRUCTION O F  A LEPIDODENDRON, S H O W I N G  T H E  S T I -  
MARIAN BASE, T R U N K .  LEAVES A N D  CONES 

nodes pass straight through and do not alternate at  the nodes. 
The cones (fig. 6, A) are very like those of Equisetum but are 
long and constricted a t  intervals where forked leaves were attached 
so that they resemble a branch in which the internodes are 
covered with sporangiophores. Although the presence of hetero- 
spory and secondary thickening are probably stages in the direction 
of a gymnospermous type the Equisetineae must be considered as 
essentially Pteridophyta. 

Lycopodiales. (Club-Moss allies.)-The lycopods are typically 
small-leaved plants. There are three living genera: Selaginella, 
Isoetes and Lycopodium, interesting in view of their relation to  
the Palaeozoic members of the group: the first two are ligulate 
and the second has secondary thickening in its rootstock in these 
respects comparing with the majority of the fossils. The living 
forms must be regarded as the remnant of a once important 
group; they are all herbs, whereas the fossils were almost all trees 

(a)  Ligulateae. Lepidodendron (fig. 7 )  which may be taken as 
the type of the group is of extended geological range; while 
Protolepidodendron, a very doubtfully related plant, is of Middle 
Devonian age Lepidodendron itself ranges from the Upper Devo- 
nian to the Permian. The trunk reached a height of over 114 f t .  
while above that the crown of forking branches rose for a further 
2 0  ft. The lance-shaped leaves are usually from one to four 
inches in length but sometimes reached the length of a yard; they 
were shed when the part of the plant bearing them reached a 
certain age leaving a scar on the persistent leaf-base (fig. S and 
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FROM SCOTT, "STUDIES IN  FOSSIL BOTANY" (A.  & C.  BLACK,  LTD ) 

F I G .  9 .- LEPIDODENDRON.  S E C T I O N  O F  HETEROSPOROUS CONE 

P1 I .  fig 7) .  The ligule, a small secretory scale, is situated in a pit 
on the leaf-base just above the point of attachment of the leaf. 
The leaf-bases are diamond-shaped in outline and are very regu- 
larly arranged on the surface of the stem. The leaves have a 
single median vein and the ventilating tissue of the leaf was 
connected with that of the stem by two strips of a similar  issue 
termed parichnos which have left the two small marks one on each 
side of the vascular strand on the leaf-scar (fig. 8). There were 

deciduous side branches arranged 

the upper sporophylls bearing micro-sporangia, while those a t  the 
base of the cone bear mega-sporangia (fig. 9) .  

Each megasporangium contained 8-16 megaspores. Other 
spores are known which bear only microsporangia or only mega- 
sporangia. I t  is also possible that such species bore the two kinds 
of cones on separate trees. Megaspores have been found with the 
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LEAF SCAR 
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CREVICES IN CUSH~ON 

prothallus and archegonia their reproduction must 
have been similar to  that of Selaainella and it  is probable that the 

in  two vertical rows on each side 
of the trunk or main branches: 
when these became detached 
they left a characteristic scar. 

I n  merous ciduous other vertical branches species rows there and of while were these it  nu- de- is 

possible that these branches may 
have borne the cones in yet 
other species the cones are known 
to have been placed on the 

spermatozoids which fertilised ihe ova in the-archegonia were 
liberated from microspores which became entangled in the spinous 
processes found on the outsides of the megaspores. The chances 
of megaspores and microspores becoming associated in this way 

L-l---- FIG. 8.-A LEAF-CUSHION F RO M ends (fig. of 7) .  the ordinary The s t  folilge e m s  twigs and 

THE SURFACE OF A T R U N K  O F  A branches were traversed by a 
LEPIDODENDRON cylindrical column of primary 
xylem, in some species solid, but in others with a parenchymatous 
core. The protoxylems are situated on the outer surface of this 
column and from them the small vascular strands t o  the leaves 
passed out through the external tissues. I n  most species secondary 
wood was formed round the primary. External to the wood was 
a tissue corresponding t o  the phloem surrounded by the inner and 
outer cortex, the former a lacunar, ventilating tissue, while the 
latter had a cambial zone near i ts  outer limit which gave rise to  
corky tissue. A thin layer of the cortex outside the corky tissue 
afforded a foundation for  the attachment of the persistent leaf- 
bases and became fissured later by the expansion due to the sec- 
ondary growth within. The cones were in general construction 
like those of Selaginella only much larger and as in the living 
genus each sporophyll bore a ligule on its upper surface close to 
the abaxial face of the sporangium. I n  Lepidostrobzis, cones which 
belong t o  various species of Lepidodendron, each sporophyll con- 
sists of a stalk bearing on its upper surface a radially elongated 
sporangium with the ligule placed in a pit just beyond. The stalk 
terminated in  a n  upturned blade. Some cones are heterosporous 

were largely augmented by the enormous number of microspores 
produced in each microsporangium. Some coals of Carboniferous 
age consist very largely of compressed Lycopod spores. In  Lepido- 
carpon (fig. 10, B ) ,  another type of cone, only one megaspore is 
present in the mature sporangium and an integument, formed from 
an outgrowth from the sides of the sporophyll-stalk invested the 
sporangium except for a narrow opening along the top. I n  
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FIG. 10.- SEED-LIKE O R G A N S  O F  S O M E  F O S S I L  LYCOPODS 

A. Miadesrnia, longitudinal section of sporophyll. B. Lepidocarpon, trans- 
verse section of sporophyll 

Miadesmia (fig. 10, A), the fructification of a herbaceous Lycopod 
of Carboniferous age, the integument is prolonged in the form 
of a sheath beyond the top of the sporangium. A fairly close 
comparison may be made between these two fossils and true seeds; 
in both fossils however, the sporophyll broke away from the 
parent plant with the sporangium before fertilisation took place or 
possibly even before microspores were deposited on it, unlike 
a true seed in which an embryo is usually developed before the 
seed is liberated from the parent plant. Among other Carbonif- 
erous lycopods Sigillaria occupies an important position. Sigil- 
laria had a large trunk with persistent leaf bases placed either like 
those in  Lepidodendron or else in vertical rows. It is probable 
that many Sigillariae were unbranched except for small, lateral, 
cone-bearing twigs and the tall trunks with the tufts of leaves a t  
the tops must have presented a peculiar appearance. Sigillaria 
was heterosporous and the distribution of the two kinds of spores 
in the cones was probably the same as in Lepidodendron. I n  
Mazocarpon, a sigillarian cone, the sporophylls were curiously 
constructed; the wall of the sporangium had a curved plate pro- 
jecting from its distal end and there is no integument. A large 
mass of sterile tissue is present inside, and attached to, the base 
of the sporangium and megaspores up to the number of eight were 
arranged in a single layer between this sterile tissue and the wall 
of the sporangium. Vascular tissue is present in the centre of the 
sterile tissue and i t  connects up  with the vascular strand in the 
sporophyll. The megaspores are concave on the side next to  the 
sterile tissue and archegonia are present in the prothallus in each 
spore opposite to the place a t  which the spore broke open. The 
megasp&es when dispersed broke away part of the overlying 
s~orangium wall. Lebidodendron and Sigillaria are sometimes 
fbund attached to the& root bearing parts which receive the name 
Stigmaria. The base of each Lepidodendron or Sigillaria consisted 
of four main downwardly directed branches which spread out and 
forked equally and repeatedly (fig. 7). These branching systems 
are often found penetrating the barren sandstone or shale under- 
neath the seams of coal and offer certain evidence that the coal has 
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been formed in the actual place of growth of the trees from whose 
remains it  has been formed. The surfaces of these underground 
branches are covered with roots which penetrated the surrounding 
soil. The  morphology of these root-bearing structures is not yet 
fully elucidated; internally they are constructed more like stems 
than roots and the true roots which are attached to them are only 
very slightly endogenous. The whole branching, root-bearing 
system may be closely compared with the root stock of the living 
IsoEtes in which there is a peculiar type of secondary thickening 
and which bears roots very similar in  structure to  those of Stig- 
maria. 

(b) Eligulatae. This group of lycopods of which Lycopodium 
is the type are not so well represented as  fossils; Spencerites, of 
Carboniferous age is the only certain eligulate Lycopod known in 
the Palaeozoic but i t  is possible that Cyclostigma, a Devonian 
genus, is eligulate, for no one has yet been able to  show that a 
ligule is present, although poor preservation might account for 
that. 

Filicales (Ferns).--One of the striking features of the assem- 
blage of plants found in the Carboniferous rocks is the frequency 
of fragments of fern-like plants. Up to the end of the 19th cen- 
tury these were all considered to be true ferns; since then, how- 
ever, evidence has been accumulating to show that many of them 
belong to a higher group of plants and our present knowledge of 
these fossils indicates that the majority of these fernlike fronds 
belong to an extinct group, the pteridosperms, plants which pro- 
duced seeds and which cannot therefore be classed with the ferns. 
In  addition to  seeds the pteridosperms had microsporangia which 
contained microspores the equivalents to the pollen grains in the 
flowering plants. These microsporangia bearing fronds, unless 
their relation to  the rest of the plant is established may easily be 
taken for fertile fern-fronds. No known pteridosperms had 
microsporangia bearing the specialised group or band of cells 
called the annulus which is part ef the dehiscence mechanism of 
most fern sporangia; so that fronds found with annulate spo- 
rangia are almost certainly fronds of ferns. On the other hand 
fertile fronds with ex-annulate sporangia are known which are 
also certainly ferns but here it  may be due to  the difficulty of 
detecting the annulus where the plant is preserved in the form of 
an incrustation and the sporangia are very small. The best known 
Palaeozoic ferns are preserved in the form of petrifications. Un- 
like the Equisetales and Lycopodiales the formation of secondary 
tissues was as of rare occurrence in fossil ferns as among the liv- 
ing and no certain examples of heterosporous ferns are known from 
the Palaeozoic. The Botryopteridaceae fall into two groups: (a) 
Zygopterideae. This family contains over a dozen genera and one 
of them, Asteropteris, was found in Upper Devonian rocks in the 
State of New York while Anky- 
ropteris, the best known genus, is 
represented by both Carbonifer- 
ous and Permian species. Anky- 
ropteris Grayi from the Lower 
Coal Measures of England had 
stems about 2cm. in diameter and 
of considerable length; in fact 
it  was probably a climber. Large 
fronds were attached a t  fairly 
wide intervals and their petioles 
or stalks must have nearly 
equalled the stem in thickness. 
They were arranged in spiral se- F R O M  L E I L L E R ,  Y~~~~~~ H O U I L L E S  DC "1. 

ries on the stem and a short cylin- L E N ; ~ ~ ~ E ~ ; ~ - E T A p . r E R I S  P I N N A T A  

drical branch was present in the 
axil of each leaf. I t  is possible that the axillary branch is just the 
smaller of the two branches of a forking of the stem effected 
close above the point of attachment of a leaf. The section of the 
coal-ball shown in Plate I., fig. 4, contains a stem cut transversely. 
The centre of the stele (vascular cylinder) appears as a small dark 
narrow-rayed star which consists of a mixture of parenchymatous 
tissue and tracheids; while surrounding this are the large tracheids 
of the periphal xylem whose outer limit retains the star-shaped 
outline. The annular space surrounding the xylem was produced 

by the decay of the phloem and the wide zone of tissue occupying 
the greater part of the section is the cortex. The vascular struc- 
ture of the leaf-stalk is peculiar, the xylem is in the form of a 
doubly grooved strand which appears like a double anchor in 
section (hence the name of the genus). The leaflets were given 
off alternately on each side of the petiole. I n  some zygopterids 
these leaflets were forked a t  their bases so that the petiole appar- 
ently bears four rows of leaflets and has a bushy habit. The  

sporangia in some of the genera 
e.g., Etapteris (fig. 11) have a 
multiseriate annulus and are 
comparatively large; they were 
grouped in small bunches on the 
smaller divisions of the frond. In  
Stauropteris the stalk or rachis 
of the frond had four distinct 

I I rows of secondary stalks or 
FIG. 12.-GERMINATING SPORES OF rachises and each of these bore 
STAUROPTERIS  ( M A G N I F I E D )  four rows of tertiary rachises. 
All the rachises are cylindrical and were presumably green as they 
have well developed photo-synthetic-tissue. Each frond thus con- 
sisted of a bush of small green twig-like divisions. The sporangia 
of Stawopteris had no annulus b a  germinating spores have been 
found (fig. 12) and the preliminary stages in prothallus formation 
is so essentially fern-Iike that there is no doubt that Stauropteris 
is a fern and not the pollen bearing part of a Pteridosperm, for 
pollen grains would behave differently on germination. 

(b) Botlyopterideae.-Botryopteris cylindrica has a long thin 
stem 2-jcm. in diameter bearing leaves at  wide intervals and 
branching dichotomously but other plants belonging to the same 
family show considerable differences in habit. There is a simple 
stele consisting of a solid strand of tracheids with the smaller 
and first differentiated elements in the centre. The petiole is a t  
its base very like the stem in structure. The sporangia differed 
from those of the Zygopterideae in  being small and pear-shaped 
with a multiseriate annulus on one side only. The other members 
of the group have a more complex structure. The similarity in 
structure between the petiole and the stem of Botryopteris 
cylindrica is a primitive character and fits in with the suggestion 
that the large type of leaf or frond is derived from a subordinated 
lateral branch of the shoot. The Botryopterideae as a group show 
several points of comparison with the living Osmundaceae, repre- 
sentatives of vhich family are found in the Permian. I t  is also 
possible that the Ophioglossaceae have descended from the same 
stock. 

0smundaceae.-Petrified stems from the Permian are known 
which give satisfactory proof of the existence of plants closely 
agreeing in many anatomical details with Osmunda (royal fern). 
In  Thamnopteris the woody cylinder was solid but the central part 
was like that in  the Zygopterideae made u p  of parenchyma and 
small tracheids. There is evidence to  be drawn from closely re- 
lated fossils that the type of stele found in Osmundn has been 
derived in the course of descent from a solid stele such as that 
found in Botryopteris, Zygopteris and Thamnopteris suggesting 
intermediate steps in the process. Like Osmunda these Permian 
fore-runners had short stems with densely crowded fronds and 
adventitious roots. Fructifications of Palaeozoic Osmundaceae 

I have not yet been recognized with certainty but Discopteris, an 1 Upper Carboniferous form, has perhaps some claim t o  recognition. 

I Marattiuceae.-Petrified stems have been found which in struc- 
ture are so very like those of the Marattiaceae that many bot- 

1 anists are inclined to regard them a s  proof of the existence of 
that group in the Palaeozoic. Psaronius, a form-genus of tree- 
ferns ranges from the base of the Upper Carboniferous upwards ' and is quite common in the Permian. The stem has a complex 
vascular system, a polycylic dictyostele, except in Psaronius 
Renaultii, the Carboniferous species which has a colenostele. I n  
these respects a close comparison is possible with the living 
Marattiaceae. In  some species of Psaronizis the fronds were 
attached alternately on opposite sides of the tree so that there 
were two vertical rows. In  others there were several vertical 
series and as many as four fronds might be attached at  the same 
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height from the ground. There was no secondary thickening but 
the stems were buttressed by a considerable development of ad- 
ventitious roots forming a fibrous investment round them and 
giving them considerable rigidity. Several types of fertile fronds 
of Carboniferous plants are known which, though probably for 
the most part Pteridosperms, are fern-like and bear microsporangia 
grouped in synangia somewhat like those of living Marattiaceous 
ferns. Asterotheca has large multipinnate fronds which in the 
sterile condition would be grouped in the form-genus Pecopteris. 
The sporangia are united in synangia (fig. 13 A and A') which 
are attached to small protuberances on the surface of the frond. 
In Scolecopteris the synangium has a short stalk with a central 
vascular strand. I n  the closely allied Acitheca the synangium 
has no stalk but a vascular strand is present in the central column 
of tissue round which the sporangia are joined and each sporan- 
gium terminates in a sharp bristle. I n  Ptychocarpus the sporangia 
are more intimately united and not so pointed. Danaeites an Upper 
Carboniferous type has long linear synangia, very like those of the 
living Danaea, with two rows of about 10 closely packed sporangia 
each of which opened by a terminal pore. In  view of the fact 
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in the Palaeozoic is also slight; Oligocarpia, an Upper Carbon- 
iferous fern, shows in the form and grouping of sporangia close 
resemblance to the living Gleichenia. The fact that the annulus is 
sometimes formed of more than one series of cells led Kidston to 
doubt its relationship to the Gleicheniaceae; but sporangia are 
sometimes found with more than one series in Gleichenia so that 
this objection is not completely justified. Chansitheca from the 

FROM KRAUSEL U N D  WCYLAND,  UDLVONfLORA" ( S E N C K E N B E R G I S C H E  N A T U R F O R S C H E N D E  
GESELLSCHAFT)  

FIG. 14.-ANEUROPHYTON. ONE OF THE MOST A N C I E N T  FRONDS KNOWN. 
FROM T H E  MIDDLE DEVONIAN OF GERMANY 

Chansi district in China also of Upper Carboniferous age has as 
many as 20 sporangia in each group or sorus. I t  is not until the 
early part of the Mesozoic that undoubted Gleicheniaceae are 
encountered. 

Pteridospe~ms.-A considerable number of fossils are known 
which have in their vegetative structure such similarity to the 
Ferns and indeed may well have evolved from an ancestral group 
of Ferns by developing in the course of their history an advanced 
type of heterospory in which seeds (i.e., integumented megaspo- 
rangia) were produced and pollination or the provision of pollen 
grains (microspores) to the seed took place before the seed was 
liberated from the parent plant. No Pteridosperms have survived 
to the present day, they were apparently extinct by the middle 
of the Jurassic period. Eospermatopteris, a plant rather like a 
tree-fern in habit with large fronds consisting of finely divided 
rachises and practically no lamina, has been found in the Upper 
Devonian rocks of New York with seed-like bodies attached to 
its fronds. Hostimella racemosa a Middle Devonian fossil from 

:IG. 13.-SPORANGIA OF SOME C A R B O N I F E R O U S  F E R N S  A N D  PTERI-I I I 
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DOSPERMS 1 ' 1  
that some fructifications, known to belong to Pteridosperms, were 
in the form of synangia it is as yet uncertain whether most of 
the plants included in Asterotheca, Scolecopteris, etc., are ferns 
or pteridosperms. The evidence for the existence of Marattiaceae 
in the Palaeozoic rests primarily on the Marattiaceous structure 
of the Psaronius stems. 

Schizaaceae. The sporangia of Senftenbergia (fig. 13, C), an 
Upper Carboniferous genus, like those of the living Schizaea have 
an apical group of thick-walled cells constituting an annulus. An 
apparently closely allied genus Klukia of Jurassic age would seem 
t o  form a link between Senftenbergia and Schizaea as regards the 
sporangial structure. 

Gleicheniaceae. The evidence for the presence of Gleicheniaceae 

: m e  w. c. W I L L I A - - ~ ~ .  IN @TRANSACTIONS OF THE ROYAL soc lm-  
1 

FIG. 15.-DIAGRAMMATIC RECONSTRUCTION OF  THE STEM OF LYGINOP- 
TER'S 

Scotland consisting of branching linear stalks bore, on short lateral 
branches, oval-bodies which though certainly sporangia might con- 
ceivably be seeds while fronds called Aneurophyton (fig. 14) have 
been found in the Middle Devonian of Germany closely resem- 
bling the fronds of Eospermatopteris: so that there is a certain 
amount of circumstantial evidence for the presence of Pterido- 
sperms as early as the Middle Devonian. In  the Lower Carbon- 
iferous Pteridosperms form an important constituent of the vege- 
tation and maintain that position right through the Carboniferous, 
Permian and Triassic; in the Jurassic they disappear. The 
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Pteridosperms form a large and varied group but agree in having 
fern-like fronds and secondary woody thickening as a normal 
feature in their vascular construction. Lygiliopteris Oldhamia 
the most completely known Pteridosperm is of Upper Carbon- 
iferous age and is of common occurrence in the coal-measures 
round Oldham and other parts of Lancashire. I t  is found petrified 
in the coal-balls and also as impressions in the shales forming the 
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FIG. 16.- SEED A N D  H U S K  OF L Y G l N O P T E R l S  
A. R e c o n s t r u c t i o n  o f  t h e  seed i n  i ts  husk. B. Seed a n d  h u s k  c u t  l o n g i t u d i n a l l y  

like that oi Heterangium and the stem could be briefly described 
as a polystelic Heterangium. The spirally arranged leaf stalks 
are of large size and contain a large number of small collateral 
vascular strands. The appearance of these petioles in section has 
given rise to the erroneous report that Monocotyledonous Angio- 
sperms were present in the Carboniferous; they are however very 
like the petioles of Stangeria, one of the living Cycads. Another 
genus Sutclifia had a large central stele with other smaller ones 
forming a system of meshes round it. Seeds have been found 
attached to fronds of Neuropteris (fig. 18, B )  and Alethopteris. 
Trigonocarpon is a genus of seeds which were borne on some 
species of Alethopteris; i t  resembles the seeds of living Cycads in 
having a testa consisting of both soft and stony layers. The 
micropyle was of very considerable length. The pollen-producing 
organs of these plants (fig. 18, A and C) are still imperfectly 
known. Potoniea (fig. 18, C) very probably represents the pollen- 
bearing flower of a Neuropteris. The structures with toothed 
margins were originally cup-shaped with microsporangia placed 
on the inner surface of the cup. Linopteris an allied frond-genus 
had similar microsporangiate fructifications. Another fructifica- 
tion Whittleseya had large cups more than an inch deep and large 
pollen grains have been isolated from them. I n  Telangium the 
microsporangiate fructification consists of synangia of from 6 to 
2 5  fusiform sporangia attached to small terminal expansion of the 
divisions of the fertile frond. I n  Telangium bifidum and Telan- 
gium teilianum, both from the Lower Carboniferous, the fertile 
part of the frond branched repeatedly at  wide angles. I n  T. teilia- 
num the fertile part was a t  the extremity of the frond (fig. 19) 
and two large ~ i n n a e  branching off from the rachis on either side 

roofs of the seams. The frond (Plate I., fig. 3)  by an equal fork- 
ing of the leaf-stalk is divided into two equal divisions. The 
stem (fig. 15) varies from 2 mm. t o  4 cm. in diameter. There 
is  a pith forming the core of the stem surrounded by a ring 
of scattered vascular strands which are connected with the 
leaf supply system. I n  older stems the ring of strands is sur- 
rounded by a considerable quantity of secondary wood and bast. 
The outer cortex contained long anastomosing bands of fibres 
which formed a reticulum just below the epidermis. I n  Heter- 
angium, a closely allied genus the centre of the stem is occupied 
by a solid core of primary xylem and the strands of the leaf-trace 
system were incorporated in the outer part of the primary xylem 
Oliver and Scott in 1903 were able to identify a petrified seed 
found in a coal-ball, as the seed of Lyginopteris by the presence 
on its husk of glandular spines exactly like those on the frond 
and stems of Lyginopteris. The seed, Lagenostoma Lomaxi (fig. 
16 A and B), is enclosed in a lobed husk or cupule; it  is barrel- 
shaped and its integument is furnished with a vascular system. 
One part of the nucellus (sporangium wall) 
is modified t o  form a complicated pollen 
chamber or cavity in which the pollen be- 
came lodged. I n  structure the seed is very 
similar to those of the living Cycads or 
Ginkgo but the pollen-chamber is rather 
more complicated than any of these living 
plants. Kidston described some tassels of 
microsporangia (fig. 17) attached to small 
pieces of fronds which bore leaflets of 
the same shape as those of Lyginopteris , 
and there is no doubt that they represent FIG 17.-CROSSOTHECA 
the pollen producing organs of this plant. H O E N I  N G H A U S I  

I n  most seed-bearing plants the micro- ~?~p:~'~flcatiOn Ly- 

sporangia are borne on highly modified 
structures, stamens, which are quite unlike leaves in appearance; 
but in many Pteridosperms the fronds which bear the microspo- 
rangia are very like the sterile foliage fronds and in this respect 
the Pteridosperms are primitive. 

The Medulloseae, another important group of Pteridosperms, 
of Carboniferous and Permian age had fern-like foliage belonging 
to the form-genera Neuropteris and Alethopteris. The stems, 
Medullosa, which are known to belong to the group are peculiarly 
complicated in structure; in place of the usual single vascular 
column they had several. Each vascular column was in structure 

acted as the fbliage part of &e frond. Several specimens have 
been found in which there is a small abortive branch in place of 
the fructification and the frond was entirely vegetative in function. 
In  T .  teilianum the pollen producing synangia are known to have 
been carried on the frond in this manner while in T. bifidum, a 
closely related species small seed-husks have been found similarly 
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FIG. 18.-PTERIDOSPERM FRUCTIFICATIONS 

placed. The nature of the stems of Telangium is unknown. 
A large number of fossil-stems are known which, judging from 

their general structure, in all probability belong t o  the Pteri- 
dosperms. Nothing is known about their reproduction. I n  
Megaloxylon, an Upper Carboniferous genus, the vascular cylin- 
der consisted of a solid core of primary wood. The  protoxylem 
elements are found in groups at  the periphery and when followed 
upwards each group passes out to a leaf. On tracing them down- 
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P L A N T  FOSSILS O F  THE PALAEOZOIC PERIOD 

1. Rhynia  mayor, cross section of stem (after Kidston & Lang). 2. (after D. H. Scott). 5. Sphenopteris obtusiloba (after Walton). 6. 
Rhynia  major ,  sporangium in longitudinal section (after Kidston & Lang). Renaul t ia  grac i l i s  (after Walton). 7 .  L e ~ l d o d e n d r o n  sp. 8. Spheno- 
3. Lyginopter i s  Oldhamla.  Frond showing the forking of the main leaf phyllum saxi f raga~fol ium.  9. Paraca lamostachys  polystachya,  branch 
stalk (alter Potonia). 4. Ankyropterls Grayi, cross section of stem with leaves and cones (after Weiss) 
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BY COURTESY OF ( 7 ,  11. 18, 1 9 ,  2 2 ,  281 E. M. R E l D  AND M I S S  M. E. J. CHANDLER, ( 1 - 6 ,  8.10) THE TRUSTEES OF THE B R I T I S H  MUSEUM OF N A T U R A L  HISTORY, FROM R E l D  AND 

CHANDLER "CATALOGUE OF CAlPiOZOlC PLANTS,"  (12-17, 20, 21) THE I N S T I T U T E  OF GEOLOGICAL EXPLORATION OF THE NETHERLANDS F R O M  E. M. R E l D  "THE PLIOCENE FLORA OF THE 
DUTCH.PRUSSIAN BORDER"  

FOSSIL T E R T I A R Y  A N D  Q U A T E R N A R Y  P L A N T S  T O  I L L U S T R A T E  MODES O F  P R E S E R V A T I O N  A N D  V A R I E T Y  
O F  ORGANS- F I G U R E S  1-6, IMPRESSIONS O N  ROCK. F IGURES 7-23, ORGANS F R E E D  F R O M  M A T R I X  

Note: The name of the series i n  which the fossil occurs, Bembridge, etc., follows the name and description of the plant: 0. signifies Oligocene; P., Plio. 
cene; and E., Eocene; x 2, etc.. indicates approximate magnification in diameters 

1. Araucari tes gurnardi ,  twig, Bembridge, 0. x 2. 2. Zizyphus para- Swalmen, P. x 12. 13. Trapa natans (water-chestnut), nut, Brunssum, 
disiacus var. paradoxus leaf, Bembridge, 0. x 2. 3. Abel ia  trialata, P. x 2. 14. Fagus decurrens, beech-mast, Reuver P. x 2. 15. Proser- 
fruits showing two of the three wings, Bembridge, 0. x 2. 4. Clematis pinaca reticulata, f rui t ,  Reuver, P. x 2. 16. Proserpinaca ret iculata,  
vectensis, awned fruits, Bembridge, 0. x 3. 5. Radermachera pulchra, transverse section of f ru i t  showing 3 locules, Brunssum, P. x 12. 17. 
winged seed, Bembridge, 0. x 3. 6. Apocynospermum dubium, seed with Nyssa si lvat ica (American black gum-tree), nut, Swalmen, P. x 4. 
Pappus, Bembridge, 0. x 12. 7. Be tu l a  nana (Arctic birch), leaf, Cam- 18. Corydal is pulchrum, seed, Hordle, E. x 15. 19. At ropa  Bel ladonna 
bridge (Arctic-bed) x 6.8 Araucari tes gurnardi, leaf-cuticle, Bembridge, (deadly-nightshade), seed, Silchester, Roman x. 20. Ac t i n i d i a  faveolata, 
0. X 120. 9. Azo l l a  prisca. male spore-mass, Bembridge, 0. x 125. 10. seed (outside) Brunssum, P. x 12. 21. Ac t i n i d i a  faveolata, seed (inside) 
Azo l la  prisca, male-spore, Bembridge, 0. x 125. 11. Diospyros  antiqua, Swalmen P. x 12. 22. V i t i s  v in i fe ra  (grape), seed (ventral side), Tegelen. 
calyx, Hordle, E. x 4. 12. Ranunculus nemorosus (buttercup), bruit, P. x 3. 23. V i t i s  v in i fe ra  (grape), seed (dorsal side), Tegelen. P. x 3 
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wards each group spreads laterally round the stele in a tangential 
direction and finally becomes indistinguishable from the rest of 
the primary wood and so disappears. There was a considerable 
development of secondary wood round the primary cylinder. 

T h e  Calamopityeae, from the Lower Carboniferous though pos- 
sibly also represented in the Upper Devonian, have in the centre 
of the stem a mixture of tracheids and parenchyma surrounded 
by a ring of xylem strands in each of which the first differentiated 
tracheids are in the centre. Surrounding the ring of strands is a 
sheath of secondary wood. The vascular supply to the leaf sepa- 
rates from one of the large xylem strands as in Lyginopteris and 
then divides further out into two strands each of which is sur- 
rounded by its own zone of secondary wood. This massive type 
of leaf supply is particularly characteristic of the Pteridosperms 
and is unlike the comparatively slender leaf-supply in the Gym- 
nosperms. I n  the Protopityeae, unlike all plants known to be 
Pteridosperms, the leaves were arranged in two opposite series as 
in some species of Psaronius. The pith is elliptical with a sheath 
of primary xylem surrounding it. The leaf vascuiar supply is 
given off from the ends oi the ellipse. Secondary xylem was 
present. Of more particular interest are the stems included in the 
Cladoxyleae. Cladoxylon scoparium (fig. 2 0 )  from the Middle 
Devonian of Germany is polystelic like Medullosa and the leaves 
which have been found in this species are deeply clef1 and twig- 
like and are only $ inch in length. The fertile leaves are not so 
deeply cleft and each division has a small terminal sporangium. 
Other Cladoxyla are known from the Lower Carboniferous; sev- 
eral have secondary thickening. There still remains some doubt 
about the systematic position of Cladoxylon which may be either 
a Fern or a Pteridosperm. 

Gymnosperms. (Cordaitales, Coniferales, etc )-Cordaitales. 
The Pteridosperms although they produced seeds had some very 
obvious features of agreement with the ferns: in the Cordaitales 
on the other hand there is little in common with the ferns and 
they may be regarded as fairly typical gymnosperms. There are 
three families provisionally grouped in the Cordaitales, the 
Poroxyleae, Pityeae and the Cor- 
daiteae Cordaites, the type genus 
of the Cordaiteae, of Carbonifer- 
ous and Permian age, was a lofty 
tree (fig. ZI), unbranched except 
near the summit and bearing 
large leaves, linear or spatulate in 
shape. The leaves are traversed 
with numerous parallel veins and 
must have looked somewhat like 
the leaves of the Aspidistra; they 
are inserted in  spiral sequence 
on the stem and branches. The 
name Noeggeratkiopsis has been 
given to similar I-aves found in 
the Carboniferous and Permian 
of the Southern Hemisphere 
where the Southern type of Palae- 
ozoic flora is found: there is  no 
important difference between 
them and leaves of Cordaites and 
a separate name seems unneces- ' I 

sary. The inflorescences consist of ~ ~ , : ~ R ~ ~ ~ O ~ ~ A ~ ~ , A $ ~ B d l g y " " ~  
small lateral branches each bear- PTERIDOSPERM, WITH THE TELANG. 
ing numerous small catkins. Each I U M  TYPE OF MALE FRUCTIFICA- 

catkin is about a centimetre long TION (113 NATURAL SIZE) 

and has a short stout axis. In  the staminate catkins the micro- 
sporangia are borne in bunches of from two to five at  the ends of 
slender filaments which contained vascular tissue. These fila- 
ments bearing the sporangia arise from between the small, 
crowded scale leaves which formed the bulk of the catkin or 
were grouped together near the top. The pollen grains found in 
the sporangia are of large size. The ovulate or seed producing 
catkins like the staminate were formed of closely imbricating 
scales Short stalks bearing ovules arose at intervals between the 
scales and according to one investigator corresponded in position 

to scales. I n  some specimens these stalks were very short but in 
others the seeds are found hanging out of the catkins on elongated 
stalks. I t  is possible that the stalk of the ovule lengthened as the 
ovule developed into a seed. The ovules and seeds are flattened in 
a plane tangential to the catkin. The integument of the ovule 
consisted of a hard inner layer and a fleshy outer layer while the 

nucellus had a well developed 
pollen chamber with a canal 
ieading to it  and was much like 
the nucellus of the living Cycas. 
In  the pollen-chamber large pol- 
len grains have been found simi- 
lar to those found in the micro- 
sporangia. The stem is con- 
structed like that of a conifer ex- 
cept that the pith is much larger 
and consisted of soft tissue which 
split transversely into a series of 
diaphragms in the older condition 
of the stem. When the stems 
started to  decay these diaphragms 
broke down and internal casts 
in sandstone of these pith cavi- 
ties exhibit transverse grooves 
which correspond to the remains 
of the diaphragms a t  the edge of 
the ~ i t h .  These casts receive the . . . . ,  

F R O M  K R A U S E L  U N D  W E I L K N O ,  L'DEVONFLORA" 

1 disthguishing name Artisia and 
( S E N C K E N B E R G I S C H E  N A T u R F O R S C H E N D E  O E -  i t  is not always possible to say 

S E L L S C H A F T )  whether they belong to Cordaites 
FIG. P O . - C L A D O X Y L O N  S C O P A R I U M  or some-nearly allied 
This is a Middle  Devonian plant from 
Germany. wi th  a very complex type genus. The wood is entirely ten- 
of vascular organisation trifueal in Cordaites but in " 

the closely allied genus Mesoxylofi  there was a small amount of 
centripetal primary wood. The primary strands project into the 
pith. I n  cellular organisation the wood is very like that of the 
living Araz~caria but like most other Palaeozoic woods from the 
Northern area there is no evidence of seasonal periodicity in the 
growth as indicated by the presence of "annual rings." The 
vascular supply to  the leaf is represented by two of the primary 
strands surrounding the pith, which a t  higher level pass out- 
wards and on reaching the base of the leaf fork repeatedly and 
link up with the numerous veins of the leaf lamina This double 
vascular connection with the axis is also found in Ginkgo (maiden 
hair tree) and is also found in the Pteridosperms. I n  the struc- 
ture of the leaf some species of Cordaites show close resemblance 
to the cycads, for in  each vein the xylem is in two parts; the  
larger strand lying next the upper surface of the leaf consisting of 
centripetally developed secondary wood while the underlying 
strand is centrifugal with the bast lying immediately below it. 
In  other species there is no strand of centrifugal wood. Both 
these types of vein are found in the living cycads sometimes in 
the same leaf for the base of a cycad leaf centrifugal xylem may 
be present while higher up  it  may completely disappear. The 
veins in some species are surrounded with a sheath of cells with 
bordered pits just like the corresponding tissue in the leaf of the 
cycads. Thus in  Cordaites we find a remarkable combination of 
pteridosperm, cycad and conifer characters. The fossil roots called 
Amyelon radicans though as yet they have not been found actually 
attached to the rest of the plant from their almost constant asso- 
ciation and agreement in certain microscopical characters are 
almost certainly parts of cordaitean p!ants. They are typical 
gymnosperm roots and some of the smaller ones have been found 
to be infested with fungal mycelium. From the position of the 
fungus in the roots it is almost certain that [hey afford an example 
of the association of a fungus with the higher plant which is com- 
mon in living gymnosperms as well as in some of the angiosperms 
and is called Mycorrhiza ( q . v . ) .  The leaves of the Poroxyleae, a 
Permian family, attained the length of a metre and a fifth of a 
metre in width and show resemblance in structure to  leaves of 
the cycads. The branches arise in the axi!s cjf the leaf as in some 
species o f  Lyginogteris while the vascular tissue of the branch 
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connects up  with that of the stem as in the pine. Structurally 
the stem is more like Lyginopteris than Cordaites. The xylem of 
the primary bundles surrounding the pith is entirely centripetal. 
Where the vascular tissue to  the leaf connects with the vascular 
tissue of the axis it  consists of two bundles similar in construction 
t o  those of cycad leaves. When traced further down the stem 
these two bundles appear to  fuse a@ still lower they are only rep- 

A F T E R  G R A N D  E U R Y  I N  S C O T T ,  " S T U D I E S  O F  F O S S I L  BOTANY" ( A  & C BLACK) 

F I G .  21.- RESTORATION O F  A CORDAITES TREE.  SHOWING ROOTS, TRUNK, 
A N D  B R A N C H E S  BEARING LONG LANCEOLATE LEAVES A N D  FRUCTIFICA- 
T I O N S  

resented by a strand of secondary xylem. In  the Pityeae, a Lower 
Carboniferous and Upper Devonian group, while there are char- 
acters indicating a relationship to the rest of the Cordaitales there 
are also features in their construction which mark them out as a 
rather distinct group. Pitys Dayi, a plant of arborescent habit 
from Lower Carboniferous rocks on the shore of the Firth of 
Forth, had short conical projections on its branches representing 
the leaves which had no flat, expanded surface. These short squat 
leaves must have made the tree appear like a coarse Araucaria ex- 
celsa. The stem had a wide pith with a ring of vascular bundles 
near the periphery with other smaller bundles scattered through it. 
The  first differentiated elements are in the centre of these bundles. 
The relation between these strands and the rest of the vascular 
system is unknown. The lower part of the bundle supplying the 
leaf was situated in the peripheral ring and the upper part forked 
into three strands in the base of the leaf. A zone of secondary 
wood surrounded the ring of primary strands but was separated 
from them by  a narrow zone of parenchymatous tissue. Nothing 
is known about the fructifications of these plants. In  Callixylon 
an Upper Devonian genus there are no scattered bundles in the 
pith but otherwise the structure is not unlike that of Pitys. There 
is  little doubt that Callixylon and Pitys are closely allied. Al- 
though an older group than the Cordaiteae and Poroxyleae the 
Pityeae show closer resemblance to the Araucarian conifers and 
less evidence of affinity t o  the Pteridosperms and cycads. A con- 

sideration of the comparisons that have been made between these 
groups leads to the belief in a common ancestral group from which 
they have all descended. 

Conifera1es.-The conifers are the most important group of 
living gymnosperms and there is evidence of their existence as  
early as the Palaeozoic. Walclzia which appears in the Upper 
Carboniferous, though typically a Permian genus, had leaves and 
branches very like those of Araucaria ezcelsa. Casts of the pith 
cavity which show the course of the primary bundles show that in 
organisation the stem was also in substantial agreement with 
Araucaria. Cones have been found on the ends of the twigs of 
some species and R. Zeiller has shown that the seeds were in one 
species borne singly on the cone-scales, a distinctly Araucarian 
character. More is known about Voltzia a characteristic Permian 
and Triassic genus. The foliage shoots (fig. 2 2  A) of some species 
are much like those of Walchia and Araucaria excelsa and show 
the same variability in size of leaf even on closely adjoining por- 
tions of the same twig. The ovulate or seed-bearing cones (fig. 22, 
B) are built up of spirally arranged loosely packed scales. Each 
seed-bearing scale in the Permian species V .  Liebeana (fig. 22, C, 
D) had three main lobes, each with a seed attached to its upper 
surface near its base, and two smaller lobes alternating with the 
three main lobes but set slightly behind them. In  one specimen 
of a scale which has been investigated a thin pointed scale is 
present attached to the back of the lobed scale (fig. 22, D). The 
presence of this scale is of interest in considering the interrela- 
tionship of the different groups into which the living conifers are 
classified and in estimating their relative antiquity. I n  the Abie- 
tineae, the group of conifers to  which the pine, cedar, larch, 
etc., belong, the cone is built up of two kinds of scales each with a 
vascular system of its own, sterile bract-scales and seed-scales 
which are situated in  the upper 
angle between the bract scale 
and the axis of the cone and are 
partly coherent with the former. 
In  the Japanese cedar (Crypto- 
meria) the two scales are coher- 
ent for a greater part of their 
length and only the tips are free. 
In  others again e.g., Sequoia 
(giant tree of California) there is 
no outward evidence that two 
scales are present but the appar- 
ently single scale has a double set 
of vascular bundles which reveal 
its fundamentally double nature. 
I n  the Araucarineae the scale 
shows practically no indication of 
being double. For this reason and 
because the Araucarineae differ in 
many other ways from the rest of 
the Coniferae it has been sug- 
gested that they have had a sepa- 
rate ancestry from the others. I t  
would appear however from a 
consideration of the type of dou- 
ble scale found in Voltzia which F I G .  22.-VOLTZIA: A PALAEOZOIC 
is otherwise very like an Arau- C O N I F E R  
caria that these two divisions of A. Leafy twig.  B. Seed-cone. C. 

Ventral face of seed-scale with two 
the Coniferae may have diverged seeds. D. Dorsal face of seed-scale. 
from a common ancestral group with adherent bract-scale 
which was represented in Permian and Triassic times by  plants 
of the Walchia and Voltzia type. 

T h e  Dis t r ibu t ion  of Palaeozoic Floras.-We have seen that  
the Predevonian Floras consist of Thallophytes, either marine or 
fresh-water, and we have no evidence of a land vegetation 
until after the close of the Silurian Period. I n  the Devonian there 
is evidence of a rich vegetation from as far north as Ellesmere 
land and Spitsbergen and as far south as the Falkland islands; so 
that either the distribution of climatic zones fluctuated consider- 
ably or else the climate of the earth was more uniform. The  
former seems to be the more likely hypothesis. I n  the Lower 
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Devonian some 1argeThallophytes are still found, e.g., Nenzatophy- 
ton, while Zosterophyllum, Psilophyton and Arthrostigma, also 
characteristic of the period, may represent transition types be- 
tween Thallophytes and Pteridophytes, but are distinctly nearer 
in their affinities to  the latter. I n  the Middle Devonian more 
complicated types appear and in the Upper Devonian several 
groups of a more modern aspect such as the Lycopods and Ferns 
become distinct. I n  the Lower Carboniferous the important 
groups are the Pteridosperms, I,ycopods, Equisetales and ferns 
and with this constitution the flora persists right through the rest 
of the Carboniferous and Permian. I n  the Upper Carboniferous 
there is evidence of a change of a far reaching nature ih the 
southern hemisphere for a different flora is found there from that 
in the north. This difference was probably connected with the 
glacial period which prevailed in the south in Carboniferous times 
and which left unmistakable traces in contemporary rocks in 
South Africa and Australia. This southern flora, characterized 
by the fern-like plant Glossoptcris, extended into parts of Russia 
and India but the greater part of the northern hemisphere had 
an Upper Carboniferous flora of the west European type. An 
nutlier nf the northern type ef flora hss been found in Carbon- 
iferous rocks in Sumatra, while in northern South America and in 
South Africa there is evidence in  rocks of the same age of a flora 
of an intermediate type. 
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MESOZOIC 
Introductory.- The middle period of geological history, which 

embraces a succession of ages extending over a few hundred mil- 
lion years, is known as the Mesozoic era; it  is divided into three 
periods, the oldest or TRIASSIC period, followed by the JUMSSIC 
and CRETACEOUS periods. The term RHAETIC (from the Rhaetian 
Alps) is used for  the stage of earth-history between the Triassic 
and Jurassic periods. Before considering the march of plant-life 
through the Mesozoic era, i t  is desirable to obtain a general idea 
of the relation of the world's vegetation as it  was a t  the beginning 
of the middle period and of the broad features of the vegetation 
which has been reconstructed from the remains preserved in the 
rocks of the post-Mesozoic or Cainozoic era. We shall then be in 
a better position to appreciate the relation of the floras with which 
we are now concerned to those which preceded and followed them. 
I n  the course of the Palaeozoic era a large portion of the earth's 
surface had become colonized by many different kinds of plants; 
some of them comparatively simple, others rivalling in the com- 
plexity of form and structure forest trees of the present day. 
These ancient land-plants were in all probability the modified de- 
scendants of inconceivably remote ancestors which lived in the 
primeval seas. A botanist familiar with the vegetation of to-day, 
if he could wander through the forest-covered swamps of the 
latter part of the Carboniferous period (the Coal age), when the 
Palaeozoic floras reached the zenith of their luxuriance, might a t  
the first glance think himself in a world where tree ferns, giant 
horsetails (Eqz~isetzrm) and club mosses (Lycopodiz~m, etc.) 
played a dominant part, but on closer inspection he would find that 
the great majority of the plants were in many respects far removed 
from all modern types. If he travelled across what are now 
Europe and North America and extended his journey into the 
Arctic regions, he would discover comparatively few well marked 
differences between the western and eastern floras in this area. 
H e  would see certain plant-associations on the drier ground and 
others occupying the low-lying swamps, but the vegetation as a 
whole would not show any well defined contrasts. Were he to 
travel into central China and to the Malay region he would be 
struck by  the general resemblance of the dominant plants to those 
in the northern hemisphere. We know that the forests of the Coal 
age included many extinct members of the class Pteridophyta 
(ferns, horsetails, club mosses, etc.) which in their tree-like di- 
mensions and in other characters differed widely from the corre- 
sponding diminutive plants of our own time. We know also that 

nearly all the fern-like shrubs and trees were not true ferns but 
plants for which it has been necessary to institute a new group- 
name, the Pteridosperma (see Palaeozoic section, above), because 
they produced seeds in place of the spore-cases (sporangia) which 
are characteristic of modern ferns. Some of the trees were similar 
in habit and in the structure of the wood to existing members of 
the Arat~caria family, but they differed from all living gymno- 
sperms in the nature of the reproductive organs. There were a few 
plants with leaves agreeing in form with the fronds of cycads, 
the surviving representatives in the vegetation of the present day 
of the Cycadophyta, a class which played an increasingly impor- 
tant rBle as the Mesozoic floras succeeded one another. Similarly 
a wanderer in the Palaeozoic forests would note here and there 
trees with relatively broad, wedge-shaped leaves resembling in 
form and in venation those of the maidenhair tree (Ginkgo). I n  
the absence of flowering plants (Angiosperms) and in the unfa- 
miliar features of most of the commoner trees, the forests of the 
Coal age formed a striking contrast to  the woodlands of the mod- 
ern world. The vegetation of the latter part of the Carboniferous 
period persisted in diminished numbers into the Permian period 
which is the last chapter of Palaeozoic histnry. At the close of 
the Carboniferous period changes in the earth's crust, which were 
sufficiently widespread and disturbing to be described as  a geo- 
logical revolution, created a new environment; humid swamps 
were transformed into relatively dry and hilly regions or into 
arid wastes in which inland seas like the Caspian replaced estu- 
aries and fresh-water lakes. This shifting of the geological back- 
ground is reflected in the clearly marked change i n  the character 
of the vegetation. The plants from Permian rocks are less nu- 
merous and less varied than those preserved in the coal seams and 
associated sediments of the latter part of the Carboniferous period. 
At the end of the Palaeozoic era the development of the plant 
world suffered a severe check; many of the Carboniferous trees 
failed to survive ; a few new forms were evolved, but on the whole 
there was no marked alteration in the main botanical features of 
the depauperated floras. 

Leaving the threshold of the Mesozoic age we may glance for a 
moment a t  the records of plant-life preserved in the rocks classed 
by geologists as Cainozoic or Tertiary, the rocks which chronicle 
the events between the Mesozoic era and the relatively short 
period which began with the great Ice age and shades imper- 
ceptibly into the historical age. The vegetation of the Cainozoic 
era was practically identical in its general composition with that 
of tropical and sub-tropical lands a t  the present day. Then as now 
flowering plants (Angiosperms) were the ruling dynasty and the 
majority of gymnosperms, ferns and other groups were essentially 
similar to  their descendants which flourish at  the present day. 

The Palaeozoic forests were archaic and unfamiliar; those of 
the Cainozoic periods were definitely modern. This transformation 
was effected during the Mesozoic era; it  is therefore in  hopeful 
expectation that the student of ancient floras turns to  the frag- 
mentary samples of the vegetable world preserved in the rocks of 
the intervening epoch of geological history. From a study of 
Mesozoic floras we might expect to be able to connect the portions 
of the chain of life reconstructed from Cainozoic fossils with the 
much more ancient pieces disinterred from Palaeozoic strata. 
While i t  is true to  say that palaeobotanical research has contrib- 
uted much towards a knowledge of the successive floras of the 
Mesozoic era, i t  is equally true to say that we are still groping af- 
ter clues which may eventually enable us to visualize the sequence 
of events in the course of the middle or critical stage i n  the history 
of the plant-world. The chief purpose of this article is to present 
in as  concise a form as possible the evolutionary tendencies in the 
course of the long ages separating the Palaeozoic from the Caino- 
zoic era, so far a t  least as they can be discovered from the meagre 
documents a t  our disposal. The imperfection of the geological 
record is well put by Sir Joseph Hooker: "We have not in a fossil- 
ized condition a fraction of the plants that have existed, and not 
a fraction of those we have are recognizable specifically." 

So far no reference has been made to the Palaeozoic vegetation 
in the southern hemisphere. In  order to obtain as complete a pic- 
ture as possible of the immediate antecedents of the earliest Meso- 
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zoic floras i t  is necessary to  include in our summary the greater 
part of the earth's surface on which we have any information. 
Owing to the difficulty of defining the boundary in some regions 
between the Carboniferous and Permian plant-beds it has been a 
common practice to employ the term Permo-Carboniferous as an 
admission of incomplete knowledge. We have already given a 
brief account of some of the salient features of the Permo-Car- 
boniferous vegetation in the northern hemisphere. I t  is generally 
agreed that on the northern continents a t  the close of the Carbon- 
iferous period the climatic conditions were genial and favourable 
t o  the development of a luxuriant vegetation, and that in the 
course of the Permian period folding of the earth's crust produced 
changes in the physical setting which reacted disastrously on the 
plant-world. We cannot separate the organic from the inorganic 
world; evolution must be considered from a double aspect, the 
evolution of the plants in relation to  a changing environment. 

T h e  Glossopteris Flora.-A precise correlation of beds in 
widely separated parts of the world is by no means easy; we 
cannot, for example, assert with confidence whether or not a flora 
revealed by a study of late Palaeozoic rocks in India and the 
southern hemisphere was actually contemporaneous with the for- 
ests of the northern hemisphere Coal age, or whether certain 
climatic conditions demonstrated by geologists in the lands south 
of the Equator synchronized with a strongly contrasted climate in 
the North. There is, however, a strong body of evidence in support 
of the view that before the close of the Carboniferous period, 
when large areas on the northern continents were covered with 
forests, the southern lands were in the grip of an Ice age and sup- 
ported a sparse vegetation markedly different from that found on 
the northern swamps. I n  the early days of the Carboniferous 
period closely allied or even specifically identical plants grew in 
the Arctic regions, in Australia and in many other widely sepa- 
rated regions; the vegetation seems to have been remarkably uni- 
form. In  the later stages of the period, on the other hand, there 
was a well marked differentiation into two or more botanical prov- 
inces occupied by more or less sharply contrasted floras. In 
the latter part of the Palaeozoic era there were two large con- 
tinents in the northern hemisphere, one including North America, 
Greenland and Europe which is sometimes spoken of as Eria; and 
another embracing a large part of Siberia known as Angara Land. 
Beyond the world-encircling Tethys sea, which washed the south- 
ern shores of these great continents, was the vast continent of 
Gondwanaland, formed of what are now India, Australia, Africa 
and South America. I n  geological maps Gondwanaland is usually 
shown as a continuous land mass parts of which are asssumed 
to have foundered. If we adopted the hypothesis of Wegener, 
Gondwanaland would have to be represented as a portion of the 
crust formed of the present southern continents and India fitted 
into one another like pieces of a jig-saw puzzle. From this com- 
pact mass, disrupted in the Mesozoic era by deep fissires, huge 
blocks slowly drifted away, like icebergs from a glacier, until they 
reached their present positions. The Permo-Carboniferous plants 
and sedimentary rocks of Gondwanaland indicate a state of affairs 
in the organic and inorganic worlds very different from that re- 
vealed by the records in the northern hemisphere. I n  New South 
Wales, for example, rocks containing remains of Lower Carbonif- 
erous plants agreeing closely with northern species are succeeded 
by thick masses of old boulder clays (tillites) which afford con- 
vincing evidence of a glacial period at  the close of the Palaeozoic 
era, a reign of ice probably longer and more widespread than that 
which in comparatively recent times held sway over North Amer- 
ica and Europe. Geological investigations in Australia have estab- 
lished the fact that before the end of the Carboniferous period 
the earth's crust was uplifted into mountain-ranges and conditions 
were produced favoureble to  the accumulation of ice and snow. 
Throughout geological history there were recurrent cycles of 
mountain-building and shifting of the scenes which produced new 
sets of factors conditioning plant-life; revolutions in the inorganic 
world caused transformations in the organic world. The story told 
by the series of plant-beds and glacial deposits in Australia, though 
differing in detail from that derived from a study of the corre- 
sponding strata in India, South America and Africa is broadly 

speaking the same for Gondwanaland as a whole. Beds of boulder 
clay containing innumerable erratic blocks, often many tons in 
weight and resting on platforms grooved and striated by slowly 
moving rock-studded masses of ice, occur over thousands of square 
miles from one end of Gondwanaland to the other, from the Falk- 
land Islands to Tasmania, from northern Australia t o  Afghanistan. 
The approximate areas which are occupied by  glacial beds are in- 
dicated in the map. The discovery of plant remains in the 
Argentine and in South Africa at  the base of the glacial beds 
shows that in these regions, as probably elsewhere, the climatic 
conditions were not fatal to the existence of vegetation. 

Gondwanaland towards the close of the Palaeozoic era may be 
compared with Alaska and Greenland a t  the present day, where 
glaciers and ice-sheets are bordered by a n  Arctic vegetation. One 
of the commonest Permo-Carboniferous plants on the southern 
continent was the genus Glossopteris (fig. I ) ,  so named from the 
tongue-like form of the leaves, the larger of which reached a 
length of more than a foot. From a well-defined mid-rib are given 
off arching veins which by repeated unions form a fairly regular 
network. Glossopteris was formerly regarded as a fern similar in 
its fronds to the existing hart's tongue (Scolopendrium) but dif- 
fering from it in the architecture of the venation; i t  is now be- 
lieved to be a member of the Pteridosperms (see above.) Seeds 
and leaves have not been found in organic union, but their fre- 
quent association in the rocks and the discovery of certain other 
pieces of evidence favour the conclusion that the stems which bore 
Glossopteris leaves bore also seeds. Because of the abundance of 
Glossopteris fronds and pieces of the stems (Vertebraria) the 
flora of Gondwanaland is usually spoken of as  the Glossopteris 
jlora. Another common genus is Gangamopteris with leaves on 
the whole larger than those of Glossopteris and distinguished by 
the feeble development or absence of a mid-rib: the two forms of 
leaf are not always easy to  separate. Both genera are almost 
certainly Pteridosperms. Schizoneura is also a characteristic south- 
ern genus : more robust than Equisetum but similar to the horsetail 
in its jointed stems, it  is distinguished from the northern hemis- 
phere Calamites by its longer and broader leaves coalescent in 
varying degrees into a sheath which enveloped the foliage-shoots 
at each node. The genus Nezcropteridium (Gondwanidium) (fig. 2)  

is represented by simple pinnate fronds superficially resembling 
those of some modern ferns and characterized by the large lobed 
leaflets; from the lack of fertile leaves one suspects that it  may 
be a Pteridosperm. Two sets of fronds have been called Neur- 
opteridizlm, Permo-Carboniferous and Triassic fronds. I t  has re- 
cently been suggested that, as there is no satisfactory evidence of 
generic identity, the older forms should be renamed Gondwan- 
idium, Neuropteridium being reserved for Triassic fronds (fig. I I ) ,  
which were probably borne on ferns and not on Pteridosperms. 
These four genera do not occur in the later Carboniferous or in 
the Lower Permian floras on the continents north of the Tethys 
sea. The Tethys was a broad sea, stretching across the world. 
The Mediterranean is its diminutive modern representative. 
The discovery in 1912 of Glossopteris and thin beds of coal by 
the lferoic members of the second Scott expedition on the Beard- 
more glacier, 3oom. from the South Pole, points to  the existence 
of this plant far within the Antarctic circle. I t  also suggests the 
possibility that Glossopteris and perhaps some of its associates 
had their origin in  the far South. 

With the more typical and more abundant members of the 
Glossopteris flora are associated in some regions, plants generically 
indistinguishable from northern forms. The long strap-like leaves 
originally described as Noeggerathiopsis, similar in  size and shape 
to the foliage of Yucca, appear to  be the foliage of trees closely 
allied to the common northern genus Cordaites. Similarly a few 
species of Sigillaria and Lepidodendron are recorded from South 
Africa and South America in  company with Glossopteris. Other 
genera which afford points of contact between the two great botan- 
ical provinces are Psaronius, recorded from Brazil, a tree-fern 
allied to the tropical Marattiaceae in modern floras; the genus 
Sphenoplzyllu?n discovered in India, South Africa and Australia, 
Psygmophyllum with wedge-shaped, lobed leaves similar in form 
to those of Ginkgo biloba (the maidcnhair tree) but not neces- 
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FROM (I) "CATALOGUE OF FOSSIL  PLANTS OF THE GLOSSOPTERIS FLORA," (2,  4) DU TOIT, "UPPER KARROO FLORA," ( 3 ,  7) L'CATALOGUE OF THE WEALDEN FLORA,' (5) WALLACE, YMALAY ARCHI. 
PELAGO" ( M A C M I L L A N ) ,  (If) ZITTEL, "SEPARAT-ABDRUCK AUS PALAEONTOGRAPHICA," IN "DIE FOSSILE FLORA DES BUNTSANDSTEINS" (SCHWEIZERBART)  

F I G S .  1-H.- EXAMPLES O F  MESOZOIC PLANTS AND TWO LIVING FERNS CLOSELY RELATED TO CERTAIN MESOZOIC F E R N S  
1. Two forms of Glossopteris ( A  % nat. size, B nat. size). 2. Neuzopteridium, probably a Pteridosperm, slightly less than nat. size. 3. Branoh 
of Podozarnites, 29, nat. size. 4. Fronds of Thinnfeldia ( A  slightly reduced, B s l i g h t l y  enlarged). 5. Ma ton ia  (taller) and Dip ter is ,  ferns, 
much reduced. 6. Cycadean frond, v2 nat. size. 7. Two leaves of Sagenopteris (A nat. size, B slightly enlarged). 8. Fruits believed to belong 
to  Sagenopteris. ga. Restoration of Gristhorpia Natborat i ,  nearly twice nat. size. 8b. Caytonia Sewardi, fruit. gc. Caytonia Sewardi, longi 
tudinal section. 9. Stem of Cycadeoidea gigantea, 4 nat. size. 10a. Restoration of an unexpanded inflorescence, nat. size. l o b .  Surface-view 
of seed-bearing centre (conical apex i n  10a).  11. Fronds of Neuropteridiurn, attached t o  stem. 9!! nat. size 

sarily a member of the same class; also a few fern-like fronds 
which are probably Pteridosperms. 

Apart from the abundance of Glossopteris, Gangamopferis and 
some other genera peculiar to the Gondwanaland flora, the most 
striking distinctive feature of the southern vegetation is the ab- 
sence of the great majority of species and of many genera which 
played a prominent part in the northern forests. The important 
point is that the flora of Gondwanaland was relatively meagre and 
the commonest plants were peculiar t o  the southern province a t  
least up to the time of the middle of the Permian period. Several 
years ago some leaves of Glossopteris were found in beds of Upper 
Permian age in northern Russia; more recently this and other 

members of southern flora have been recorded from several locali- 
ties in Siberia, also remains of an Upper Permian flora which 
differed from contemporary floras in the northern hemisphere 
in the admixture of Gondwanaland species with plants char- 
acteristic of the northern province. This Kusnezk flora, so 
called from the locality in Siberia, has been traced from northern 
Russia through Siberia and north-west Mongolia to  the coast a t  
Vladivostock: it  includes with Glossopteris such genera as  Neu-  
ropteris, Callipteridiunz, and Lepidodendron represented by  species 
characteristic of the northern province. With the Palaeozoic spe- 
cies agreeing with northern or southern forms it  is of special 
interest to find some genera which are characteristic of Mesozoic 
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floras: examples of these are species of Baiera, Phoenicopsis, 
Czekanowskia, all members of the Ginkgoales, characteristic 
of pre-Cretaceous Mesozoic floras and more or less closely allied 
t o  the maidenhair tree; also Podozamites (fig. 3), a genus of un- 
certain affinity but a gymnosperm probably similar in  habit to 
recent species of the conifer Agathis (the kauri pine, etc.) which 
was very widespread in the earlier Mesozoic floras; Voltzia, a coni- 
fer, simulating in its leaves some living Araucarias, characteristic 
of Permian and early Triassic floras in the northern hemisphere 
and recorded from the Glossopteris flora of India, also Dioonites, 
a genus founded on cycad-like fronds similar t o  those of the exist- 
ing Mexican genus Dioon. The discovery of beds containing 
Kusnezk species on the coast of Ussuri Land overlain by strata 
containing the typical Lower Triassic genus Pleuromeia indicates a 
Permian age for this widespread flora despite the occurrence of 
several Mesozoic types. There must have been a northward migra- 
tion of Glossopteris and some of i ts  companions across the Tethys 
sea either by a chain of islands or by a land-bridge. The genus 
Glossopteris is one of several genera which probably originated 
in  the southern hemisphere and gradually spread across the Equa- 
tor ;  by  the end of the Permian period it  was firmly established 
in the province of the Kusnezk flora and it  has recently been rec- 
ognized in the Rhaetic flora of Scoresby Sound, which is in 
east Greenland. Similarly the occurrence of Schizoneura in the 
early Triassic flora of western Europe illustrates the penetration 
of members of the Glossopteris flora into the northern hemisphere 
in the early part of the Mesozoic era. 

I t  has recently been shown that the Permian or Permo-Car- 
boniferous vegetation of some regions in China was of the typical 
northern type. Prof. Halle of Stockholm in an exceptionally im- 
portant memoir ( 1 9 2 7 )  has given an account of the late Palaeo- 
zoic floras of central Shansi which are preserved in two series of 
sediments; the older strata known as the Yuehmenkou series and 
above i t  the Shihhotse series. Both floras included species of 
Calamites, Sphenophyllum, Pecopteris, Callipteridium, Cordaites, 
Stigmaria and other northern Permo-Carboniferous types. As in 
the Kusnezk flora so also in  the collections from the Shihhotse 
series there are species belonging to genera such as Cladophlebis, 
Neuropteridium, Chiropteris and Dioonites which bear a very close 
resemblance to members of Triassic floras in many parts of the 
world. Chiropteris is a genus represented by broad leaves with 
forking and anastomosing veins which in form remind one of the 
fronds of some species of the fern Ophioglossum; its systematic 
position is uncertain. Specimens are recorded from Triassic beds 
in Germany, South Africa and elsewhere. The name Cladophlebis 
is  given t o  the branched fern fronds bearing comparatively 
short and often slightly curved leaflets, with a central rib and 
arching, forked lateral veins, attached by the whole of the base; 
species are characteristic of many Mesozoic floras but are seldom 
met with in Palaeozoic floras. The Shansi floras differ from the 
Kusnezk flora in the absence of Glossopteris and other Gondwana- 
land plants. The Shihhotse series is overlain by barren sedimen- 
tary beds indicative of desert conditions; i t  is highly probable, as 
Halle suggests, that in these beds we have evidence of a change 
from a genial and humid to a dry climate, which coincided in date 
with a corresponding revolution chronicled in the Permian period 
over a wide area in the northern hemisphere. Floras similar to  
those of Shansi are recorded also from Korea. 

This incomplete presentation of facts may serve to  illustrate 
some of the broad features in the distribution and composition of 
floras a t  the stage of geological history immediately antecedent to  
the Mesozoic era. There were a t  least three botanical provinces 
characterized by floras that were distinguished by the abun- 
dance of certain genera: ( I)  A very widely distributed and fairly 
homogeneous northern flora which probably had its origin in the 
lands north of the Tethys sea and spread southward into China 
and members of it  reached the Malayan region as invaders of the 
realm of Gondwanaland; ( 2 )  the Glossopteris flora from which in 
late Permian days some of the plants wandered far to  the north, 
and Glossopteris penetrated to  Greenland well within the Arctic 
circle; (3) the Kusnezk flora of Upper Permian age, which was 
in part composed of plants which had found their way across the 

Tethys sea from the south and in part of representatives of north- 
ern Permian floras. 

At the beginning of the Mesozoic era the prevalence of desert 
conditions over a wide area in North America and in the Old 
World was highly unfavourable to the further development or the 
continued existence of many members of the rich Permo-Carbonif- 
erous flora. By far  the greater number of the Palaeozoic species 
failed t o  survive; a few new forms were evolved, and some plants 
such as Schizoneura and Voltzia were immigrants from Gondwana- 
land. A comparison of late Palaeozoic and early Mesozoic floras 
reveals a sharp contrast which furnishes an interesting illustration 
of the interdependence of organic and inorganic evolution, of the 
effect of changing geographical conditions on the evolution of the 
plant world. One of the well established conclusions of geologists 
is that there have been recurrent cycles of mountain-building and, 
as a necessary consequence, recurrent interferences with the fac- 
tors conditioning plant life. One of these geological revolutions oc- 
curred at  the end of the Palaeozoic era not only in  the northern 
hemisphere but also in China and in some other regions. One of 
the more important aims of the student of evolution is to discover 
connecting links in the plant world, particularly a t  epochs of 
widespread crustal disturbances, Attention has already been called 
to the presence in late Permian floras of genera that are character- 
istic of Mesozoic floras: types, which became prominent in  the lat- 
ter part of the Triassic period and persisted through the several 
stages of the Jurassic period, were already in existence, though in 
a subordinate position, before the close of the Permian period. 
The greatest contrast between the two eras is the marked differ- 
ence in the general facies of the vegetation consequent on the 
disappearance of most of the commoner members of the older 
forests; but there is also a considerable difference which is due to  
the relative abundance in the Mesozoic floras of plants of more 
modern aspect, plants that are closely akin to  living species as con- 
trasted with the more archaic and much less familiar types in the 
Palaeozoic floras. A comparison of the rich fern vegetation of the 
Upper Triassic and Rhaetic floras with the comparatively small 
number of true ferns in  the Permo-Carboniferous vegetation raises 
a question which has not been fully answered; whence came the 
more modern types of ferns which characterize the Mesozoic 
floras? The late Palaeozoic ferns, apart from the Marattiaceae, 
which can be linked with Triassic and Rhaetic forms are very few, 
and the evidence they afford of direct relationship to  Mesozoic 
ferns is not convincing. 

Triassic Floras.-In a general account of the Mesozoic floras 
it  would be out of place to  discuss the precise geological horizons 
within the Triassic period of the plant-bearing strata in different 
parts of the world, but it  is important t o  consider the composition 
of the earlier Triassic floras in  contrast to  the richer plant com- 
munities which characterize the later stages of the period. 

Remains of early Triassic floras have been found at  a few locali- 
ties in Europe, notably in the Vosges district, on the northern edge 
of the Eifel, and elsewhere. Characteristic genera are Plezcromeia, 
Schizoneura, Voltzia, Albertia, Pelourdea, Neuropteridium, Equi- 
setites and a few examples of Cycadean plants. Pleuromeia is rep- 
resented by stems, occasionally reaching a length of 2  metres or 
more, with spirally disposed leaf-scars similar to  those on some 
species of the older genus Sigillaria. On the upper region of the 
stem were overlapping, short and broad scales bearing seed-like 
reproductive organs. The lobed and swollen base of the stem 
bearing numerous rootlets suggests comparison with the living 
quillworts (Isoetes). We may picture the plant as a compara- 
tively low unbranched shrub bearing needle-like leaves and a t  a 
higher level shorter and broader fertile scales, growing probably 
among sand dunes in arid regions. I t  is  one of the rare links . 
discovered in Mesozoic floras with the tree-like lycopodiaceous 
plants of the Coal age. Along with species of Schizoneura occur 
large stems of Equisetites differing it1 their ampler proportions and 
possibly in structure from modern horsetails. Voltzia is a conifer 
resembling in its foliage-shoots and in the structure of the wood 
species of Araucaria, e.g., the Norfolk Island pine, Araucaria ex- 
ce l s~ ,  but in some respects differing from all recent conifers nota- 
bly in the structure of the female shoots. Albertia with its broader 
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leaves recalling those of Agathis-the genus which includes the 
kauri pine of New Zealand-may also be related to  the Araucarias. 
I n  Arizona over many square miles of country petrified trunks of 
trees, some probably zooft, in length, have been laid bare by the 
denudation of early Triassic rocks; many of the stems are Arau- 
carian or have Araucarian characters. Specimens of ribbon-like 
leaves have been described from Triassic beds as species of Yuc-  
cites, Bantbusiz~rn, etc., because of their similarity to the leaves of 
Yucca and bamboos. I t  has been proposed to refer them to the 
non-committal genus Pelozlrdea. The probability is that these 
leaves were borne by plants descended from Cordaites or other 
Palaeozoic gymnosperms. 

Reference has already been made to the fern-like fronds of 
Neuropteridium (Gondwanidium) as fossils characteristic of the 
Glossopteris flora; the name Neuropteridium is applied also to  
some Triassic leaves (fig. 1 1 )  which are probably not directly 
related to  the southern and older examples. The occurrence of a 
few fronds such as Dioonites and Zamites in earlier Triassic floras 
prepares us for the rapid development of the Cycadophyta in the 
Rhaetic and Jurassic floras. I t  is, however, important to note 
that these gelleri~ rlarnes, suggested by the resemblance of t h ~  
fossil leaves to  those of the living Mexican and American Cycads 
Zamia and Dioon, should not be regarded as evidence of close 
affinity of the extinct to the living forms. 

The much greater abundance and variety of plants in later as  
compared with the earlier Triassic floras affords evidence of ameli- 
oration in  the physical environment. Collections made from the 
Richmond coal field in Virginia and from Upper Triassic beds in  
Austria and Switzerland enable us t o  follow the main lines along 
which the plant world was developing. Among equisetaceous types 
attention may be called to the genus Neocalamites which is not 
always readily distinguishable from Schizoneura. I t  is character- 
ized by long linear leaves springing in circles from the nodal joints 
and free to  the base instead of being united into a sheath as in 
Equisetum. Neocalamites was a very widely distributed Triassic 
genus; it  is recorded from Tongking, from South Africa and 
Australia, as well as from northern localities. A notable feature 
of the Keuper floras is the abundance of ferns; Macrotaeniopteris, 
characterized by simple banana-like fronds reaching a length of a 
metre and a breadth of 17cm., is probably a fern though no spo- 
rangia have been discovered. Fronds often described as species 
of Acrostichites, an unfortunate name because of its implication 
of relationship to  the living genus Acrostichum, are in some in- 
stances a t  least members of the Osmundaceae, a family which has 
been traced as far back as  the Permian period. Clathropteris 
platyphylla, with its large fronds divided into spreading lobes like 
the segments of a horse chestnut leaf and its approximately rec- 
tangular meshes of slender veins on either side of a central rib, is 
one of many ferns in Mesozoic floras agreeing closely with the 
Indian and Malayan species of the genus Dipteris. The family 
Marattiaceae, now characteristic of the Tropics, was also repre- 
sented by Pseudodanaeopsis, Marattiopsis and other genera closely 
resembling recent tropical species. These and other ferns are a few 
of many Triassic genera which give a modern aspect to the earlier 
Mesozoic floras. 

Another distinguishing feature of the later Triassic floras is the 
abundance of the Cycadophyta as illustrated by such genera as 
Spkenozamites with its handsome fronds bearing two rows of large 
truncate segments, Pterophyllum and Pseudoctenis with fronds 
similar to  those of several existing cycads in the form of the leaf- 
lets. I t  must be  remembered that the term Cycadophyta is used 
in a comprehensive sense embracing not only the living cycads, 
represented by a comparatively small number of species and 
genera for the most part tropical in range, but also an extinct 
group, the Bennettitales. The Bennettitales reached their maxi- 
mum development in the Jurassic period and in the early days of 
the Cretaceous period when they were represented by a large 
number of types: in the form and structure of the stem and in 
their large palm-like leaves many of them must have borne a 
striking resemblance to  modern cycads, but in the structure of the 
reproductive organs they differed in many characters from all ex- 
isting cycads (see p. 86). The point which concerns us at the 

moment is that the much greater wealth of cycadean plants in the 
later Triassic floras than in the earlier floras of the same period 
prepares us for their further increase in Rhaetic and Jurassic 
floras. Similarly the occurrence in some Triassic beds of the genus 
Thinnfeldia (fig. 4), which is probably a pteridosperm, character- 
ized by fern-like fronds with leathery leaflets, is another example 
of the appearance of a new type which played a conspicuous part 
in Triassic, Rhaetic and Jurassic floras in almost all regions of 
the world. 

The abundance in Upper Triassic floras of large-leaved species 
of the class Ginkgoales is a noteworthy character; the genus 
Baiera represented by large wedge-shaped leaves cut into linear 
segments and, in the more typical species, without a leaf-stalk, 
though already in existence in the Palaeozoic era began to play 
a prominent r81e in the vegetation of the Keuper stage; it  
persisted through the Rhaetic and Jurassic periods and survived 
into the Cretaceous. 

Among ether gymnesperms reference may be mzde t o  Podozcr- 
mites (fig. 3 ) ,  a tree with leaves similar to those of species of 
the living conifer Agathis, but distinguished from all recent gen- 
era by bearing its short, fertiie, seed-bearing leaves it1 loose ~d tk in-  
like clusters. Podozamites is an example of a genus which be- 
gan its career in the Triassic period and became a cosmopolitan 
and abundant plant in Rhaetic and Jurassic floras. Our knowl- 
edge of the conifers is scanty; Voltzia survived from the early 
Triassic floras and with it some other members of the group 
which, through lack of material, cannot be closely compared with 
modern types. 

I n  illustration of the salient features of the Triassic vegetation 
of Gondwanaland a brief reference is made to the plant-beds of 
South Africa. Sedimentary strata included in the Stormberg 
series have yielded a flora which shows many points of contact 
with the floras of the northern hemisphere. Voltzia, Baiera, Ptero- 
phyllum, Pseudoctenis, Thinnfeldia, Schizoneura, Neocalamites, 
genera of true ferns and plants with fern-like fronds occur with 
Glossopteris and other genera peculiar to  southern Triassic floras. 
One of the most remarkable constituents of the South African 
vegetation is the genus Rhexoxylon founded on petrified wood; 
this was a t  first believed to be allied to  a Palaeozoic group of 
gymnosperms, the Medulloseae, but an examination of additional 
specimens led J. Walton to compare i t  with certain species of 
Dadoxylon, a genus of conifers. The stem of Rhexoxylon reached 
a length of several metres and a diameter of 25cm.; i t  is charac- 
terized by a large pith with secretory ducts and some scattered 
vascular bundles, but more especially by the unusual arrangement 
of the wood, which was divided into wedge-shaped masses sepa- 
rated by  bands of softer tissue and bears a very striking resem- 
blance to  the structure of some Dicotyledonous climbers in the 
tropical forests of the present day. Rhexoxylon is recorded from 
Triassic and probably Rhaetic beds in South Africa, and from the 
Antarctic continent. Nothing is known of the leaves or reproduc- 
tive organs; the most interesting feature is the close agreement 
in the structure of the stem with that of certain living plants be- 
longing to an entirely different section of the vegetable kingdom. 

From a comparison of the fossil plants obtained from South 
Africa, India, Australia and South America it has been established 
that in its main features the Triassic vegetation of Gondwana- 
land was fairly uniform; many of the genera are common t o  both 
hemispheres and the distinction between the northern and south- 
ern continents was less obvious than in the latter part of the 
Palaeozoic era. 

Rhae t ic  Floras.-The Rhaetic floras, richer than those of the 
Keuper series, are preserved in deposits formed for the most 
part in the estuaries of rivers and represented in many widely 
separated regions. Between the late Triassic plants and those fur- 
nished by the overlying Rhaetic rocks the difference is compara- 
tively slight; there is a greater wealth of material in the Rhaetic 
beds and, though new forms occur, the general facies is similar to  
that of the Keuper vegetation. A rich Rhaetic flora has been de- 
scribed from Tongking; another Cqually rich flora has left abun- 
dant remains in southern Sweden and more recently a no less lux- 
uriant flora has been described from Rhaetic rocks in the Scoresby 
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Sound district in Greenland (Harris, 1926). Collections of the 
same geological age have been made from central Europe and 
from many other regions. Though it is not easy precisely to cor- 
relate the rocks of Gondwanaland with those in the northern 
hemisphere, we know that in its broader features the vegetation 
which flourished south of the Tethys sea agreed with that of the 
rest of the world. This statement is not intended to give the im- 
pression of a vegetation unaffected by differences in climate; there 
were undoubtedly regional peculiarities, but there were many gen- 
era which appear to  have had a remarkably wide geographical 
range. I n  the Rhaetic flora of Tongking Glossopteris is a connect- 
ing link with the Perino-Carboniferous vegetation of Gbndwana- 
land, and the recently re-recorded occurrence of the genus as far 
north as Lat. 70' N. in Greenland demonstrates clearly its 
capacity as a traveller. In  the Tongking flora we find also Equise- 
tites and Neocalamites represented by species closely allied to 
northern forms. Among the ferns are many splendid examples of 
Dictyophyllum and Clathropteris, suggestive of the fronds of 
Malayan species of Dipteris (fig. 5, the smaller fronds); also 
of the Osmunda family. The various forms of simple Taeni- 
opteris leaves recalling those of the hart's tongue (Scolopen- 
dr ium),  may be the foliage of Cycadophyta and not true ferns. 
Pterophyllum seems to have been one of the most conspicuous 
members of the Cycadophyta, a class represented by other genera 
such as Ptilophyllum and Otozamites. The fronds known as Ptilo- 
phyllum are characterized by two rows of linear segments giving 
them an appearance similar to  that of the leaves of the Mexican 
cycad Dioon: Otozamites fronds are distinguished by the eared 
base of the segments which are occasionally relatively broad. 
Species of the cosmopolitan Podozamites also occur. I t  is pointed 
out by Dr. du Toit, in his recent account of the older Mesozoic 
floras of South Africa, that while the Tongking flora contained sev- 
eral plants specifically identical with South African and Aus- 
tralian forms, the absence in the Far Eastern vegetation of Gink- 
goites, Thinnfeldia and other common Rhaetic genera is an inter- 
esting feature. 

As we analyse more carefully the Triassic-Rhaetic floras of the 
world we shall no doubt find evidence of regional differences com- 
parable, though less pronounced, to those in the vegetation at  the 
present day. The close correspondence between the floras of east 
Greenland and the province of Scania (southern Sweden) is a re- 
markable fact, When we think of the enormous difference be- 
tween the present north Temperate vegetation of Sweden and the 
treeless and stunted Arctic flora it is very difficult to  understand 
the extraordinary resemblance presented by the two fossil floras, 
not only in the number and variety of the plants but also in the 
size of the vegetative organs. I t  is very unlikely, so astronomers 
tell us, that the earth's axis has changed its position, or a t  least 
to  an extent that would make any appreciable difference to cli- 
matic conditions during that portion of geological history with 
which we are concerned. A possible explanation is offered by the 
Wegener hypothesis; in the Rhaetic period Greenland may have 
occupied a position relative to  Europe and to the north pole dif- 
ferent from that which it  occupies to-day. There seems to be no 
satisfactory solution of this and other climatic problems raised by 
palaeobotanical researches if we reject, as we probably must, the 
suggestion that the axis of the earth has altered its position, and if 
we follow some of Wegener's critics and reject also the hypothesis 
which assumes changes in the relative positions of portions of the 
earth's crust. 

There are few more attractive problems than those raised by 
the discovery of comparatively luxuriant floras in the Arctic re- 
gions. I t  is clearly impossible to  make any definite statement of 
scientific value as to  the temperature necessary for the existence 
of a vegetation composed of extinct species. We are apt to as- 
sume that a plant from Rhaetic or other strata, if it bears a re- 
semblance to  one which still exists, must have required for its 
normal development climatic or other conditions approximately 
the same as those prevailing in the localities of its modern rep- 
resentative. Such an assumption might be reasonable if based on 
a comparison of an assemblage of many extinct and recent forms, 
but it must be remembered that living plants closely related to 

one another are often able t o  exist in places with sharply con- 
trasted temperatures. Making due allowance for the adaptability 
of closely allied species to  widely different conditions, and ad- 
mitting the danger of applying knowledge derived from observa- 
tions on living plants to species which became extinct many mil- 
lion years ago, there remains the problem of accounting for the 
occurrence in southern Sweden and in eastern Greenland of floras 
that are in general terms identical. 

1 What then are the salient features of the Arctic Rhaetic flora? 
Among the Equisetales are species of Neocalamites in no way in- 
ferior to those from Queensland, Tongking, South Africa and else- 
where. The discovery of a large Lycopodiaceous cone, Lycostro- 

1 bus Scotti, in the Rhaetic flora of Sweden and the subsequent 
recognition of spores in the Greenland beds, which are almost cer- 
tainly referable to Lycostrobus, affords one of the few instances 
of the survival into the Rhaetic period of a plant bearing a strik- 
ing resemblance to the Lepidodendra of the Carboniferous for- 
ests. Ferns are represented by large fronds of the genus Todites, 
that are so named from their likeness in form and in the struc- 
ture of the spore-capsules (sporangia) to the living osmundaceous 
fern Todea barbara of South Africa and h'ew Zealand, and by 
species with fronds of the type designated as  Cladophlebis a 
genus that was widespread also in the Jurassic period. The oc- 
currence in Greenland of pieces of fronds hardly distinguishable 
from a species of Gleichenites described from the Lower Jurassic 
flora of Franconia in Germany, affords some evidence of the ex- 
istence in the Arctic flora of a member of a family that is now 
very widely spread in the Tropics and in the Cretaceous period 
was particularly prominent in the vegetation of western Green- 
land. Among other ferns are Matonidium, similar in habit to  the 
living Matonia (fig. j), Laccopteris, Dictyophyllum, and Haus- 
mannia, genera agreeing in habit and in the structure of the 
sporangia with what has been called by F. 0. Bower the Matonia- 
Dipteris alliance. 

One of the most clearly established facts in the history of ferns 
is the striking contrast between the present restricted geographi- 
cal range of the two Malayan genera Matonia and Dipteris and the 
almost world-wide range of Mesozoic ferns, described under sev- 
eral generic names, which are believed on good evidence to  be 
nearly related to one or other of these plants. The two living gen- 
era, figured by A. R. Wallace (fig. s) side by side on Mt .  Ophir 
in the Malay Peninsula, may be regarded as relics of a remote 
past, survivors of a line of ancient lineage, which after wandering 
over the world from Arctic lands to the far south and east per- 
sist as impressive links with a vanished world. 

Reference has already been made to the genus Thinnfeldia; 
the fronds of this plant and those of a somewhat similar genus 
Lepidopteris are widely scattered Rhaetic types. Lepidopteris, 
bearing small, thick leaflets with rounded tips, is one of the Rhae- 
tic genera which though fern-like in habit is probably a Pterido- 
sperm: it is recorded from Greenland, Sweden, Germany, Poland 
and Madagascar. Thinnfeldia and Lepidopteris differ from ferns 
in the more leathery texture of the leaflets, which are more re- 
sistant than those of ferns to certain chemical reagents, and by 
the absence of any sporangia of the typical filicean type. Both 
may be Pteridosperms, anachronisms in the Mesozoic floras. 

As we pass from Triassic to  Rhaetic floras cycadean plants in- 
crease in number and diversity of habit. Our knowledge of these 
plants is based mainly on external form of the fronds, some sim- 
ple and undivided, others with a lamina dissected into broad, equal 
or unequal segments (for example, Nilssonia) or, as in the 
leaves of modern cycads, with separate leaflets attached to a 
strong rachis (e.g., Zamites, fig. 6 ,  and Otozamites). I t  has, 
however, been possible to supplement the distinguishing charac- 
ters afforded by external differences by  the more trustworthy cri- 
teria furnished by the microscopical structure of the epidermal 
layers. We know little of the reproductive organs of many of the 
Mesozoic Cycadophyta, but in a few instances i t  has been possi- 
ble to make out the characters of both the male and female or- 
gans. One example may be quoted: Prof. Nathorst described 1 under the name U7ie2andiella regularly forking stems bearing in 
the angles bud-like shoots consisting of a short and thick axis 
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base of the fertile axis ''flower" were given off short modified 
leaves bearing sporangia containing microspores (pollen-grains). 

covered with a mosaic of two kinds of appendages, the greater 
number sterile, slender scales (interseminal scales) with slightly 
expanded flat tops surrounding similar appendages which were 
fertile and bore each a small terminal seed. These seed-bearing 
and sterile scales may be regarded as modified leaves. From the 
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shoots from all recent species. Species of Baiera, Ginkgoites and 
other members of the Ginkgoales with leaves similar in form and 
in the structure of the epidermal layer to  the "living fossil" 
Ginkgo biloba, are among the most abundant and widely dis- 
tributed Rhaetic plants. 

The whole fe;tile shoot was surrounded by finear leaves (bracts). 
On the forked stem were simple foliage leaves similar in shape 
to small fronds of a hart's tongue fern but with the blade divided 
into segments. The plants must have resembled a shrubby Mag- 
nolia, the fertile shoots being superficially comparable to the 
flower but differing from all existing flowers in the nature of the 
female organs. TYielandiella agrees in the general plan of its 
"flowers" with the genera Cycadeoidea and Williamsonia, that 
came into prominence in the Jurassic period and flourished in 
the early days of the Cretaceous period. The two latter genera 
agreed in form and to a large extent in structure with livingcycads : 
Wielandiella on the other hand differed widely both from the two 
extinct genera and from all recent cycads in the much more slen- 
der and dirhotomously branched stem. 

Among other genera met with in Rhaetic floras in many parts 
of the world are Sagenoptem's and Podozamites. Sagenopteris 
is represented by leaves with a few (three to six) narrow oval 
or elliptical leaflets springing like the fingers of a hand from a 
single stalk and resembling Glossopteris in the network of veins. 
The genus has often been compared, on account of leaf resem- 
blance, with the water fern Marsilia, but Dr. Thomas has made 
out a good case in favour of referring to Sagenopteris two dif- 
ferent kinds of fertile shoots, or catkins, bearing spherical 
fruits (fig. 8A) or groups of pollen-sacs. The female shoots, 
described by him as species of Gristhorpia and Cayto~zia, consist 
of an axis bearing two rows of short branches each of which carries 
an apical case containing seeds which is compared with the carpel 
(pistil) of a flowering plant (fig. 8A-C). These "carpels" differ 
from those of modern plants in being modified leaflets, and not 
formed from complete leaves. The male shoots, referred to the 
genus A~ztholithus, are of similar form and their branches bear 
clusters of four-lobed stamens containing winged pollen-grains. 
The fruits, first described from the Jurassic rocks of Yorkshire, 
contain closely packed seeds (fig, 8C) ; on the surface of the wall 
near the attachment of the fruit t o  its stalk is a stigmatic lip (fig. 
8B) for  reception of the pollen. Dr. Thomas instituted a new class, 
the Caytoniales (from a locality near Scarborough wherethefossils 
were found) for these supposed primitive Angiosperms. Rhaetic 
and Jurassic floras have long been known to be rich in gymno- 
sperms, particularly in Cycadophyta, but with the exception of a 
single leaf, which if i t  had been found in Cretaceous or Tertiary 
beds would have been referred to  a Dicotyledonous plant. no evi- 
dence of the existence of the great class Angiosperrnae (flowering 
plants) had been furnished by the earlier Mesozoic floras. One of 
the attributes of angiosperms is the production of ovules, which 
after fertilization become seeds, in a closed vessel or ovary, a 
character implied in the name of the class (seeds contained in a 
case), in contrast to the naked seeds of conifers and cyads. I t  is 
a t  least certain that the Caytoniales which are represented in 
Rhaetic as well as in Jurassic rocks, are the most satisfactory 
examples so fa r  discovered of extinct plants with a definitely 
angiospermous attribute. The abundance of angiosperms in some 
of the older Cretaceous floras and the rapidity with which they 
wandered over the world during the earlier stages of the Cre- 
taceous period suggest that they must have been evolved long 
before they came to occupy the premier position in the vegetable 
kingdom. The primitive types of angiosperms probably differed 
widely in habit from those with which we are now familiar. Sag- 
enopteris may be a pioneer of the present ruling dynasty, which 
having passed slowly through the earlier stages of evolution 
reached its full vigour in the early days of the Cretaceous period. 

Conifers, though less prominent than Cycadophyta and ferns, 
were fairly numerous in  Rhaetic floras; some were closely aI1ied to  
living members of the Araz~caria family; others such as Stachyo- 
taxus lyith its yew-like foliage differed considerably in the fertile 

Samples of the vegetation prevalent in Jurassic times are scat- 
tered through the rocks from the far north in Franz Josef Land 
and Alaska to  north and central Europe, Siberia, India, Japan, 
North America, and in Graham Land on the borders of Antarctica. 
One of the best known floras of the Middle Jurassic period is that 
preserved in the upraised sediments of estuaries which form the 
moors and cliffs of east Yorkshire. I n  its main characters the 
Jurassic vegetation carried on the tradition which began in the 
latter part of the Triassic period and was further developed in the 
Rhaetic period. Many Rhaetic genera persisted; some new types 
were evolved, and a comparative study has shown that while the 
Rhaetic facies in its broad features was maintained there are cer- 
tain characters by which Jurassic floras can usually be recognized. 
A brief comparison with the present vegetation of the fern-cov- 
ered river-banks and the shrubs and trees on the deltas in the 
area that is now traversed by  the Yorkshire cliffs, from north of 
Whitby to south of Scarborough, may enable us to realize the 
more striking contrasts between the present and the past. Then 
as now there were horsetails (Equisetum) forming miniature for- 
ests on the swampy ground: the plants were more robust and 
taller than their modern descendants, though they were smaller 
than their Triassic forebears. The reign of Schizoneura and 
Neocalamites was almost over: among the commoner plants were 
many which no longer occur in Europe: a botanist wandering over 
the deltas would be reminded of lands south of the equator: ferns 
such as Dictyophyllzim and Mntonidium would recall Dipteris and 
Matonia; he would also find species belonging t o  the Schizaeaceae, 
Gleicheniaceae, Marattiaceae, and Cyatheaceae, families no longer 
represented in the British flora and most abundant in warmer, 
southern lands. H e  would note the prevalence of species, some 
of them unfamiliar in  the architecture of the fronds, agreeing in 
the structure of the spore-capsules (sporangia) with the royal 
fern (Osmunda regalis). H e  would also discover clumps of Thinn- 
feldia probably occupying drier ground, the fern-like fronds char- 
acterized by their stiffer leaflets without sporangia of the normal 
fern type. Passing to the taller shrubs and trees he would be 
struck by the abundance of stems bearing crowns of fronds of 
diverse form resembling in a greater or less degree the sago palms 
(cycads) of the tropics. On closer inspection he would find that 
the cycadean plants bore shoots similar in shape to the flower 
heads of the globe artichoke (Cynara), some of them unisexual, 
others with male and female organs on a single axis instead of the 
male and female cones of modern cycads. The great majority of 
these cycadean plants belonged to the Bennettitales, a group that 
has long been extinct, and not to the cycads in the narrow sense. 
Most of them were constructed on the ordinary cycad plan as re- 
gards the stem, but the type represented in the Rhaetic floras by 
Wiela~zdiella persisted under a slightly different form into the 
Jurassic period. This aberrant Jurassic type was described by Dr. 
Thomas as Vl~illia~nsonieMa; it  had a comparatively slender and 
forked stem bearing scattered leaves (Taeniopteris) more fern-like 
than cycadean in form, and in the angles of the forked branches 
bisexual "flowers" resembling those of JYielandiella. H e  would 
probably look in vain for oaks, elms, sycamores, the ash, alder, 
and other broad-leaved trees, though he might discover some 
plants which would puzzle him by the association of a strange 
type of foliage with flowers distantly related to  those of some 
modern angiosperms. He would see cone-bearing trees reminding 
him of the Norfolk Island pine (Araucaria excelsa), trees with 
shoots like those of cypresses, the incense cedar of America 
(Libocedrus), and the Arbor vitae (Thuja) ;  some with two- 
ranked leaves recalling the yews, the giant redwood of California 
(Sequoia semperoirens) and other conifers. The conifers as a 
whole would seem familiar, though the association in the North 
Temperate region of types that are now widely scattered in 
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warmer countries would afford an interesting topic of speculation 
on the vagaries of plant-dispersal. H e  would be surprised to 
find many trees exhibiting clear signs of relationship to the 
maidenhair tree (Ginkgo). From his knowledge of present-day 
vegetation he would have difficulty in assigning to their position 
in the plant-world such genera as  Sagenopteris, Thinnfeldia and 
other legacies from older floras. 

There were frequent though comparatively slight oscillations 
of the earth's crust in  the course of the Jurassic period which are 
registered in the varying nature of the sedimentary rocks-series 
of beds rich in the shells of marine creatures associated with de- 
posits formed in estuaries and lakes. The period is subdivided 
into stages grouped as Lower, Middle, and Upper Jurassic. A 
considerable interval of time separated the stages represented by 
the plant-bearing beds of Lower Jurassic age, such as  occur in 
England on the coast of Dorset, from Upper Jurassic dirt beds 
(old surface-soils) near Lulworth cove in the same county. Beds 
intermediate in age are exposed on the Yorkshire coast. I t  is un- 
necessary to  follow the changes in the rise and fall of individual 
species from the earlier to  the later stages of the period; there 
were differences in detail, but the main features of the vegetation 
so far as we know remained fairly constant. Ferns, Cycadophyta, 
Ginkgoales and conifers continued to be the ruling dynasties from 
the Rhaetic through the Jurassic period. 

Cretaceous Floras.-In the south of England and in some 
other parts of the world there is no sharp line of division between 
the last phase of the Jurassic period and the dawn of the Cre- 
taceous period. In  the Weald district of Kent and Sussex, in 
northern France, Germany and Belgium a series of fresh-water 
beds contains records of a time when rivers carried into a large 
lake logs of wood, twigs, leaves, and other samples of the vegeta- 
tion which grew on the adjacent land. From the relics of this 
flora preserved in the cliffs a t  Ecclesbourne, near Hastings, on the 
south coast of England, and a t  other localities i n  western Europe 
it is possible to  form a picture of the plant-world at  the beginning 
of the Cretaceous period. The differences between this Wealden 
flora in northern Europe and the preceding Jurassic floras are 
comparatively slight: a few new forms are met with, for exam- 
ple a plant known as Weichselia Mantelli usually regarded as a 
fern with spreading fronds bearing small and thick leaflets; an- 
other fern Onychiopsis psilotoides, probably allied t o  the living 
genus Onychium, a member of the Polypodiaceae which is rep- 
resented in the Far East and in other regions; also a fern of pe- 
culiar habit referred to  the genus Tempskya, which may be a 
member of the Schizaeaceae, recorded from several European lo- 
calities and from Montana; species of conifers agreeing in the 
needle-like leaves and in the cones with members of the family 
Abietineae which includes pines, firs, cedars, larches and other 
genera. The genus Sagenopteris, though not yet extinct, was much 
less in evidence in early Cretaceous than in Jurassic floras. I n  the 
Wealden vegetation of northern Europe there were no trees, so 
fa r  as is known, other than conifers. The vegetation had still the 
Jurassic facies a t  least in the main. Reference has already been 
made to the structure of the fertile shoots of the Rhaetic genus 
WielandielZa and the Jurassic Williamsoniella, two examples of the 
extinct Bennettitales which in their comparatively slender, forked 
stems differ widely from all existing cycads. 

One of the outstanding features of the early Cretaceous floras 
is the abundance of cycadean plants, a feature also of Jurassic 
vegetation. Most of the stems are of the type known as Cycadeo- 
idea; the splendid specimen (fig. g) from Upper Jurassic rocks 
of southern England, Cycadeoidea gigantea, agrees closely with 
stems of some modern cycads in its bulky form and in the closely 
packed persistent bases of old leaf-stalks which give a character- 
istic appearance to the plant. This species differs from most ex- 
amples in  the absence of fertile branches. The first typical repre- 
sentative of the genus is one described by Carruthers from Lower 
Cretaceous beds in the Isle of Wight named Bennettites Gibson- 
ianus and now included in Cycadeoidea. Embedded among the 
leaf-bases are several lateral branches bearing a terminal 
"flower" and numerous short, linear leaves. In  this species the 
flowers appear to be unisexual and female. The discovery in 

Dakota and in other districts in North America of hundreds of 
stems preserved in wonderful perfection supplied material which 
was described by Dr. Wieland in two well-illustrated volumes. 
Some of the stems are unbranched; others consist of several 
tuberous branches. A remarkable feature is the extraordinary 
abundance of fertile shoots on a single stem. The flowers are usu- 
ally bisexual, some bearing male and female organs which were 
apparently functional; others with female organs only and with 
scars showing the former presence of male organs. A fertile 
branch ends in a depressed dome or in a tapered cone (fig. IOA) 
covered with two kinds of appendages, fertile ovule-bearing or 
seed-scales, each surrounded by a rosette of sterilj inter-seminal 
scales with swollen, flat tips (fig. IOB) forming a protective layer 
over the whole "fruit." Below the female portion was a circle of 
1-20 pinnately branched stamens bearing rows of compound 
sporangia (pollen-sacs) with numerous pollen-grains. The stamens 
were at  first infolded round the flower-axis; after expanding and 
shedding the pollen they fell off. The fertile branch bore numerous 
hairy bracts, which surrounded a conical axis, bearing short female 
organs (ovuliferous scales) and interseminal scales enclosed by a 
series of infolded leaves (stamens) bearing rows of compound 
sporangia (pollen-sacs). The seeds contained an embryo with 
two cotyledons. The male organs may be compared on a small 
scale with the fertile leaves of modern ferns of the family Marat- 
tiaceae; while the female organs are of a type that is peculiar 
to the Bennettitales (e.g., Wielandiella, Williamsoniella, William- 
sonia, Cycadeoidea). The largest example of a flower so far re- 
corded is one described by Dr. Marie Stopes from Lower Cre- 
taceous beds in the Isle of Wight which produced thousands of 
small seeds oh a single "fruit." Cycadeoidea in its reproductive 
apparatus differs fundamentally from existing cycads though in 
the form and structure of the stem it is similar to  them. I t  has 
been suggested that the general resemblance of the bisexual flow- 
ers to  those of a magnolia may be an expression of actual affinity 
and that the angiosperms, which replaced the Cycadophyta as  the 
ruling dynasty in the early days of the Cretaceous period may be 
connected with them by  descent. The chief difficulty in the way 
of accepting this view is the lack in the flowers of the Bennetti- 
tales of any structure definitely comparable with an ovary. A 
few leaves discovered in strata on the Atlantic border of the 
United States of America, in the so-called Potomac series the 
lowest members of which are approximately equivalent t o  the 
English Wealden series, bear some resemblance to  those of certain 
modern flowering plants; but their precise nature is uncertain. On 
the other hand Lower Cretaceous beds along a strip of the west 
Greenland coast on Disko island, on the coast of the adjacent 
mainland and on Upernivik island (Lat. 71' N.) have yielded sev- 
eral Wealden species. A species of Ginkgoites, ferns allied t o  
Matonia and Dipteris, several forms of Gleichenites, closely allied 
to tropical and sub-tropical Gleichenias and to fossil members of 
the family recorded from Jurassic rocks, also some Wealden spe- 
cies of gymnosperms, associated with many leaves practically 
identical in form and venation with those of living flowering 
plants. Plane trees, magnolias, oaks, also leaves described as 
Dalbergites because of their striking resemblance to  the foliage 
of the tropical genus Dalbergia, a member of the Leguminoseae. 
I t  is significant that in no other part of the world do we find a 
greater abundance and variety of angiosperms preserved side by 
side with ferns and gymnosperms, which appear to  be specifically 
indistinguishable from Wealden species from northern Europe, 
Korth America and many other parts of the world. I t  would seem, 
therefore, that many of the broad-leaved trees may have had their 
origin in the early days of the Cretaceous period on an Arctic 
continent whence in later times they spread farther and farther 
towards the south. 

I t  is worth while t o  consider in rather more detail the nature of 
the vegetation which flourished in Greenland in the earlier stage 
of the Cretaceous period. We have already commented on the 
luxuriance of the Rhaetic flora of Scoresby Sound in east Green- 
land; the Lower Cretaceous flora has been partially reconstructed 
from specimens obtained from beds on approximately the same 
latitude (Lat. 70-71' N.) 011 the on~os i te  coast. Another questior. 
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C R E T A C E O U S  FLORA H A S  BEEN F O U N D  
The arrows indicate a Southern Migration of Arctic Cretaoeous plants. The present northern limits of families and genera represented In the Green- 
land Cretaoeous flora are shown by the various lines 

of great importance and of no little difficulty is the apparently 
sudden transformation of the older Mesozoic vegetation, in which 
flowering plants played little or no part, into what we may call a 
vegetation that is entirely modern in its dominant characters. 
The  only indication in Rhaetic and Jurassic floras of plants fore- 
shadowing angiosperms in the nature of their reproductive or- 
gans is furnished by the Caytoniales. From Lower Cretaceous 
rocks in England above the Wealden series Dr. Marie Stopes de- 
scribed some highly specialized types of dicotyledonous wood 
which cannot be regarded as primitive. I t  is therefore certain 
that angiosperms had reached an advanced state of development 
a t  a comparatively early stage in the Cretaceous period. 

The salient features of the west Greenland flora may be briefly 
summarised as  follows: Species of Gleichenites were the chief 
representatives of the ferns; they agree closely in the forking of 
the frond axis, in the structure of the spore-capsules, and in the 

anatomy of the leaf-stalk with existing species of Gleichenia. 
Among other ferns are Laccopteris, a genus that in the form of 
the fronds and in the structure of the sporangia bears a striking 
likeness to  Matonia; Haz~smannia closely allied to  Dipteris; spe- 
cies of Sphenopteris and Cladophlebis which have not as yet been 
assigned to a definite position in relation to  living species. The 
Cycadophyta are represented by plants bearing leaves having the 
characters of Pseudocycas, Ptilophyllum and Otozamites genera 
which played a prominent part in Jurassic floras. The fronds 
known as Ptilophyllum are characterized by two rows of linear 
segments giving them an appearance similar to  that of the Mexi- 
can cycad Dioon; Otozamites fronds are distinguished by  the 
eared base of the segments which are occasionally relatively 
broad. Trees with leaves like those of Ginkgo were abundant in 
the Arctic forests and with them were other members of the Gink- 
goales. Conifers were represented by species believed to be akin 
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to Araucaria and Agathis of the southern hemisphere, by mem- 
bers of the cypress family, relatives of the sequoias of California, 
a t  least one species of Abietineae, and by several conifers with 
leaves resembling in structure those of the umbrella pine (ScM- 
dopi tys)  of Japan. With these were associated several species of 
dicotyledons surprisingly modern in the pattern of the foliage: 
in addition to the genera previously mentioned special attention is 
drawn to Artocarpus, the tropical bread-fruit tree. The occur- 
rence of leaves agreeing closely in  venation with those of the 
cinnamon tree (C innamomum)  and of members of the Menis- 
permaceae, a family of flowering plants that is now characteristic 
of tropical and warm temperate countries, affords further evi- 
dence of unusual climatic conditions in the Arctic regions (Map, 
fig. 12). We cannot believe that the evolution of the flowering 
plants was a sudden event. The oldest known angiosperms so far 
discovered must be the descendants of a line of ancestors stretch- 
ing far back into the earlier stages of the Mesozoic era. 

Conclusion.-A comparative study of the records of plant-life 
shows that the character of the vegetation was fundamentally 
changed during the later stages of the Palaeozoic era; a few of 
the older types survived, but most of the plants which flourished 
in the Coal age disappeared. By degrees as  the Triassic period 
advanced, ferns of modern aspect increased rapidly in number and 
displaced the Pteridosperms from their position of dominance. 
The seed-bearing fern-like plants were by no means extinguished 
but they were overshadowed by the gradual rise to power of the 
Cycadophyta, the Ginkgoales, and other groups. The next great 
change in the plant-world was a t  the end of the Jurassic period 
and a t  the beginning of the Cretaceous period when the present 
dominant class, the angiosperms, began to assert its ascendancy 
and the floras became modified "as by a new creation." I t  is 
impossible to follow in detail the progress of evolution during the 
Cretaceous period as a whole. The important point is that a t  the 
beginning of the period flowering plants were small in number or 
entirely absent; this is the conclusion based on the very incom- 
plete data at  present available. I n  the Lower Cretaceous floras 
of Greenland, North America, Bohemia and Sakhalin Island in 
which dicotyledons first appear in  quantity there were also sev- 
eral representatives of gymnosperms and ferns which had sur- 
vived from the Jurassic period. As we ascend to the higher 
divisions of the Cretaceous period the floras become more modern 
and the chief differences between them and those of our own day 
are geographical rather than botanical. The floras of North Amer- 
ica and Europe, for example, agree much more closely with 
present-day floras in sub-tropical or even tropical lands than with 
the plant associations which now occupy the territory where the 
fossils have been found. The problem of climatic change raised 
by the Cretaceous vegetation of Greenland has still to be solved. 
On the accompanying map (fig. 12) the northern limit of dis- 
tribution of some of the families and genera is roughly shown. 
I f  we assume that the Greenland Cretaceous species grew under 
conditions similar to  those which govern the life of their present- 
day relatives, i t  follows that the climate must have been a t  least 
as warm as that in the Mediterranean region a t  the present time. 
I t  is certain that the Cretaceous vegetation could not have endured 
the hardships imposed on the present Arctic floras; but it  is by 
no means certain that extinct species of living genera could not 
have existed under conditions which would be fatal to  their 
modern descendants. The past is in many respects the key to the 
present; but it is dangerous to  carry this principle too far. 

From the broken fragments of plants preserved in the sedi- 
mentary rocks of the Mesozoic periods we have been able to 
reconstruct a few of the links in the middle portion of the chain 
of life and to follow the varying fortunes of certain groups and 
families through successive ages. The history of the plant-world 
may be compared with that of human races; for a time one race 
holds sway over a widening territory unchecked by serious com- 
petitors until, with apparent suddenness, a more efficient stock 
asserts itself and the balance of power is disturbed. I n  the con- 
trast between the vegetation of the Cretaceous period and that 
characteristic of the earlier stages of the Mesozoic era we have one 
of the most impressive illustrations of the revolutionary aspect 

of evolution presented by the records of the rocks. 
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TERTIARY PLANTS 
Introduction.- The great geological divisions into Primary, 

Secondary and Tertiary eras are based chiefly upon the observa- 
tions of marine strata and marine organisms. The reason for 
this classification lies in the fact that oceans are more continuous 
than land, and sea organisms therefore present a more universal 
basis for classification than land organisms. But changes in land 
life do not always coincide with changes in marine life, and for 
this reason a different grouping of geological periods is better for 
the study of plants. The last great phase in the development of 
plant life is the coming in of flowering plants. Tertiary botany 
is chiefly concerned with the history of these; but for their origin 
we must go back to the Cretaceous. 

With, the advent of flowering plants the age of world-wide 
floras is left behind. From this time onwards plants are grouped 
into localized floras comparable with those of the present day. 

Mode of Occurrence of the Plants.-Hardly ever has a 
whole fossil plant been found with its parts in association. Not 
uncommonly fruits containing seeds, and leaves attached to 
stems occur. Thus material available for  the study of Tertiary 
plants is fragmentary. Most of the determinations are based on 
leaves, fruits and seeds, but there are notable exceptions. In  
the Baltic amber various delicate organs are preserved. Pollen 
has chiefly been studied from the Quaternary peat of northern 
Europe. 

Tertiary and Quaternary plant deposits are formed in various 
ways. Sometimes the portions of the plants are embedded in the 
silts of ancient lakes, as in central France, Switzerland, and the 
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Rocky mountains; sometimes in the silts of rivers, as in the beds 
formed by the old Rhine; or sometimes in the brackish water 
silts of estuaries, as in the beds of the Hampshire (England) 
coast. Again plant deposits may be the accumulations of swamps, 
e.g., the brown coal of Germany; or of successive layers of vege- 
tation occupying the same spot, like the peat of northern Europe. 
Yet again plants may be buried by volcanic ejecta, as has hap- 
pened in Scotland, Ireland and central France. Or they may have 
become entangled in resin, as has happened in the case of the 
Baltic amber. I t  is from such scattered information, overlapping 
now in one place, now in another, that the history of Tertiary 
plant life in Europe is pieced together. Whatever the mode of 
origin, there are corresponding differences in the kind of matrix, 
in the parts of the plant preserved, and, generally, in the com- 
ponents of the floras. 

Leaves usually occur in fine clay or tufa, and most frequently 
as mere impressions showing more or less clearly the form and 
nervation; b ~ t ,  ir? the case of coniferous and evergreen leaves, 
not infrequently part of the carbonized leaf itself is preserved 
covered by its tough cuticle. Delicate winged and pappus-bear- 
ing fruits and seeds diso occur in fiiie clays. OLhcr fruits and 
seeds, also wood, are found embedded in coarse material such as 
sandy clays, sands and loam, and in peat. Usually if carbonaceous 
substance is present, it is impregnated with mineral matter. If,  
as is common, this is iron pyrites, the close intermixture of hard 
pyrites with rotten carbonaceous matter makes it  difficult to 
examine the objects by sectioning. Sometimes the carbonaceous 
substance is entirely replaced by silica or calcite, when sectioning 
becomes possible. 

Methods of Study.-Different organs being differently pre- 
served, each part of the plant requires a special method of study. 
Leaf impressions require no preliminary treatment beyond ex- 
posing any part concealed. When the leaf-blade is preserved, a 
fragment must be chipped off with a knife and, by treatment 
with nitric acid and chlorate of potash followed by ammonia, the 
cuticle can be isolated, mounted on a microscope slide, studied 
and photographed. Winged and pappus-bearing fruits and seeds 
must be studied in the same way. Other fruits and seeds are 
isolated by  disintegrating the matrix. This may be done by boil- 
ing the seed-bearing material in a strong soda solution, or warm- 
ing in a 10% solution of nitric acid over a water bath. The dis- 
solved matrix is then strained off through sieves, leaving the 
fossils behind. These can be examined as free entities. I n  the 
investigation of pollen grains the material is boiled with a 10% 
solution of caustic potash. Wood, being large, is usually picked 
out of the matrix with a knife or other instrument, and, if possi- 
ble, sectioned and studied microscopically. 

The number of living species is so great, and the required 
knowledge so detailed, that rarely does a worker attempt more 
than one branch of the study. All workers have one initial need 
in common-as complete a collection as possible of those parts 
of the living plant they wish to study. Ideally, all living species 
should find place in the collection, and the material should be 
arranged so as best to  suit the particular branch of study. The 
arrangement of public herbaria is usually not very suitable for 
palaeobotany. The reason lies in the method of classification of 
living plants. This is based principally on the arrangement of the 
floral organs, although other organs play a subsidiary part. I n  
consequence all collections of dried plants, and all books dealing 
with classification, are arranged on this basis, and afford no ready 
key to the palaeobotanist, as  they do to the botanist. For the 
former the organs he studies have always to be re-classified. All 
great herbaria provide abundant material for the study of leaves, 
but not for that of other organs. Fruits and seeds are badly repre- 
sented, and there is great need for better collecting of these 
organs. 

Either from collections or illustrations, the student must gather 
all possible material for comparison. But the living material is 
the most important. H e  must examine the fossil and living part 
in detail, using the microscope. Stress is laid on the comparison 
with living material, for sometimes palaeobotanists have been 
content to  follow the easier course of comparing with previous 

determinations only. But on the exact comparison with living 
plants depends our knowledge of the relation of fossil species to  
living ones. 

Scope of t h e  S t u d y  of T e r t i a r y  Plants.-Tertiary plants 
furnish some of the later chapters in the history of living plants, 
and of the world; the latest of all being found in the Quaternary. 
They give the most reliable information obtainable about the 
ancestors of the living forms; where the

y 

lived and what their 
various organs were like. That is to say, what changes in  dis- 
tribution and structure they have undergone, or, on the other 
hand, what stability they may show. They give also the best in- 
formation obtainable as to  past climate. 

I n  the early stages of the period we can trace no living species, 
but some species are sufficiently close to  living ones to  be placed 
in living genera. Others which cannot be placed in living genera 
may yet be placed in living families. Nevertheless, until the close 
of the Tertiary period, plants constantly occur whose living rela- 
tions have not been discovered. Whether this is because the 
plants have become extinct and left no link with the present, or 
because our knowledge of living plants is inadequate to trace their 
rclations is diff.,cult to  tell. Probably both causes operntp It i s  
certain, howevcr, that old forms more replote from the living 
have yielded place to  newer forms closer to  the living; so that 
by the end of the Tertiary period (latest Pliocene) all known 
fossil floras are composed, almost exclusively, of living species, 
although the geographical distribution of these may have changed 
in the interval. 

The study of a succession of floras in a given region, say 
western Europe, shows clearly that changes occur in their com- 
ponents from age to age. Further, that the components of the 
successive floras are related to  those of living localized floras; 
now to a tropical, now to a warm-temperate flora, and so on. 

But living plants are grouped into localized floras largely 
under the influence of climate. Adverse climatic conditions will 
kill developed, i.e., rooted, plants. Whole species, or even genera 
would be killed out, were it  not that plants have an inherent power 
of movement in their embryo stage-the seeding stage. If the 
members of a species can cast their seed beyond the range of 
the adverse conditions, that species may survive. If not, i t  must 
die. But for survival, the change of climate must not overtake 
its rate of travel, and there must be a suitable habitat within 
reach. That plants continually try to  occupy fresh ground is 
shown by the rapidity with which they spring up on waste land 
(Krakatoa after the earthquake, Flanders during the war). That 
they fail to establish themselves, if the ground is already occupied 
by a healthy population, is shown by the rarity with which intro- 
duced plants are able to  establish themselves among a native flora. 
I t  is largely by movement under changing climate that in process 
of time plants have been grouped into the existing local floras. 
Cnder a change from heat to  cold the movement will be from 
higher to lower latitudes and from higher to lower altitudes. Under 
a change from cold to heat it  will be in the reverse directions. 

I n  considering the results which have accrued from the study of 
Tertiary plants, we propose to divide the subject under three 
heads belonging to the three great geographical regions in con- 
nection with which most of the work on Tertiary plants has been 
carried out. These regions are Europe, North America and the 
Arctic. The work on the Tertiary plants of all other parts of the 
world is, as yet, too scattered and too scanty to  admit of treat- 
ment in a short article. Space does not permit of more than a 
general indication of the characters of the floras which succeeded 
one another in the three regions during the long Tertiary ages- 
probably some tens of millions of years. For  fuller knowledge 
readers must consult the bibliography. Much of the older work 
needs revision, chiefly because the knowledge of the plants of the 
Far East-just those with which Tertiary plants are most closely 
allied-has increased so greatly during this century. I n  view of 
this increase in knowledge we illustrate the fossil floras of the 
various periods, where we can, by the latest work, provided the 
floras are large and their age well established. There is an addi- 
tional advantage in so doing because the later works give refer- 
ences to the more important older works. 



PALAEOBOTANY [EUROPEAN PLANTS 

Typical Plant ~ k p o s i t s  

1 Era I Aae I E u r o ~ e  1 America, Am.: Arctic, A 1 1 1 1 Roman, Celtic, etc. 

Peat of north Europe 2 8 1 1 1  Dogger merged Bank Forests" peat, "Sub- 

Cromer Forest bed Citronelle, Am. 

Mougoudo, Reuver 

-- 

Hordle I 8 I Bournemouth, London clay I Green River, Am I 

6 -  
. + 
4 

g 
d 
H 

& 

$ .- 
4-1 

8 

I 2 1 Sezanne, Gelinden Wilcox, Ant.; Spitzbergen, 
Greenland, A. 

Post-glacial, arctic 

Interglacial, warm 

Preglacial, arctic 

e, 

8 
.P 
2 - 
u 
5 
u 

. 
El 

CRETACEOUS AND TERTIARY PLANTS OF EUROPE 

The plant deposits of Europe, though numerous, are usually of 
limited extent and confined to small areas. When intercalated 
with marine beds the geological age may be clear; but frequently 
this does not happen, and then the age is doubtful, unless the de- 
posits contain the remains of land animals, which sometimes help 

Eastern Canada and east- 
ern U.S.A. 

b 

8 * 

I Upper Cretaceous, and indicates similar warm-temperate or sub- 
tropical conditions. Count G. de Saporta recorded from Gelinden, 
near LiCge, species of oak, chestnut, laurel, cinnamon, camphor, 
Litsea and Persea; also members of the Araliaceae, Menisperma- 
ceae, Celastraceae and Myrtaceae families. From tufa formed by 
an ancient waterfall a t  Sezanne he recorded, besides a profusion 
of ferns, genera of Lauraceae, Tiliaceae, Meliaceae, Sterculiaceae; 
also Symplocos, Artocarpus (the bread-fruit), Magnolia, hazel, 
alder, willow, viburnum, cornel, fig, ivy and vine; but nearly all 
the E u r o ~ e a n  genera show a n  exotic character. From the Paleo- 

Brown Coal, Oeningen 

Aix 

Bembridge, Baltic amber 

cene nea; par&, Watelet recorded Arazlcaria, bamboo and palms. 
Later in age are the Woolwich and Reading series of England 

from which a small but interesting flora suggests a rather more 
temperate climate than that which preceded or followed it. Leaves 
of plane are abundant, and among the plants recorded are 
Robinia, a palm, two figs and a laurel. C. von Ettingshausen and 
J. Starkie Gardner who worked on the beds, recorded two ferns, 
Aneimia and Pteris; and two gymnosperms, Libocedrzcs, related to 
the American L. decurrens, and a species of swamp cypress, 
Taxodium europaeum. 

The Oldhaven beds which follow have yielded fig and cinnamon. 
None of these beds have as yet been fully investigated, and the 
evidence is too scanty for a correct inference as to  climate. 

The deposit next in age in England to which we must refer is 
the London Clay. It  is the most important plant bed of Lower 
Eocene age in Europe. The fruits and seeds are very abundant 
and beautifully preserved. For more than two centuries they have 
attracted attention. In  1840 Dr. James Scott Bowerbank pub- 
lished an admirable study of some of them, but the work was 
never finished. His botanical knowledge was inadequate to  allow 
him to determine the species. In 1879 Ettingshausen made a very 
hurried study of Bowerbank's material, and published a list of 
plants, but without any evidence to support his determinations. 
Critical examination of the same material by the writers, who 
are now engaged upon its study, proves that his work was faulty 
in the extreme and valueless. The work of revision is not com- 
pleted, but i t  may be stated that, with the exception of a few 
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;epresentatives of sub-tropical genera, the affinity of all is tropical. 
Scarcely any of the genera have living representatives in Europe. 
The Nipa palm was one of the commonest species. In  the present 
era it abounds on the margins of estuaries and lagoons in the 
tropics of east Asia. Other palms are common, and families wholly 
tropical find representation. I t  can scarcely be doubted that the 
climate of Britain was tropical, or nearly so, when the London 

Plant beds of Saxony, 
Bohemia, Portugal 

Laramie, Am. 
Dakota, Am.; Potomac, 

Am.; Kome, A. 

in correlation. 
Cretaceous.-Flowering plants when they appear in Lower 

Cretaceous rocks, are represented, in  Europe, by a few scattered 
specimens of very doubtful affinity; a few species represented by 
leaves, from Portugal, or wood, f rom England and so forth. As 
time progresses the remains become more frequent, but floras still 
retain their predominant Secondary character. 

By the Upper Cretaceous, flowering plants begin to  dominate, 
and from various parts of central Europe a considerable number of 
species have been recorded. In  Bohemia, besides conifers and 
ferns, there occur many dicotyledons. Credneria is a genus of 
unknown affinity, but other plants have been referred to  living 
genera. Such are Myrica, Ficus, Quercus, Eucalyptus, Pisonia, 
Phillyrea, Rhus, Prz~nzls, Bignonia, Laurus, Salix, Benthamia. But 
without the evldence of fruits or flowers in support, i t  is difficult 
to  believe that so many living genera existed. 

After the Cretaceous there was an interval of unknown dura- 
tion not represented by deposits in Europe. The Tertiary period 
which followed witnessed great changes in the physical geography 
of the continent. The great mountain-chains which span Eurasia 
were uplifted. As we shall see later this has had an enormous 
influence on the plant life of these regions ever since. I n  addition 
to  mountain-building, there was also great volcanic activity in 
various parts. I t  is customary to divide the Tertiary into four 
periods : Eocene, Oligocene, Miocene, Pliocene. 

Eocene.-The earliest Eocene, the Paleocene, is not repre- 
sented in Britain, but is found on the Continent in the north-east 
of France, and in Belgium. The flora is still close to  that of the 

Clay was deposited. 
Similar evidence of tropical conditions comes from the Paris 

basin where, amongst other plants, numerous palms occur, includ- 
ing Nipa; Ottelia, a tropical water-plant of the Old World is also 
found. Saporta pointed out the further evidence for tropical con- 
ditions shown by the scarcity of caducous leaves, an absence 
which indicates the non-occurrence of seasonal changes. The mid- 
dle Eocene of the Bournemouth beds (Hampshire) still shows 
something of a tropical character. The flora is as yet incom- 
pletely known, but Dr. Helena Bandulska has begun in connection 
with it, one of the few systematic studies of leaf-cuticles that has 
been made. Isolated cuticles have frequently been studied, but the 
systematic examination of living species is but begun. I t  may 
prove of great value. The Nipa palm (determined from fruits) 
flourished, also such tropical genera as Aniba, Litsea and Neo- 
litsea; but somewhat cooler conditions may be evidenced by 
Lindera and Notlzofagus. Gardner and Ettingshausen had pre- 
viously recorded many ferns, also conifers including Araucarites. 

We must draw attention to a curious and important fact. I t  has 
been noted that the flora of the London clay was exotic. All Ter- 
tiary floras continued to be so in  a large degree until towards the 
end of the period. At first even the families were mainly exotic. 
Gradually European families came in, but the relationship of the 
genera was exotic. Then European genera began to appear, but the 
relationship of the species was exotic. Lastly, a t  the end of the 
Pliocene the whole flora was transformed to one of European 
species. Stated in another way: A flora of European relationship 
gradually replaced one of exotic relationship, which died out 
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The relationship of the dying flora is vely remarkable. In the 
Eocene it was more or less world-wide, but with a marked leaning 
to plants of the Far  East. I n  floras later than the Eocene the 
relationship contracts. African affinities nearly disappear. Plants 
with relations in the Far East predominate. Next in order come 
North American and Mediterranean plants; then Australian, in 
spite of the fact that the Far East and America are so far, and the 
Mediterranean so near. Yet another way of stating the same fact 
is, that a type of flora which was gradually killed out in Europe, 
survived largely in the Far  East and in America, and only in a 
very small degree in the Mediterranean. The parts of the Far  
East in which the living allies are found are Japan, China, Burma, 
further India, the Malay Peninsula, Malay Islands, Formosa, the 
Philippines; also Australia. In  a general way as time passed the 
relationship passed northward from Malaya to Japan and China, 
and from the West Indies through the United States to Canada. 

The upper Eocene of Hordle (Hampshire), the flora of which 
has described by ?(;I. E. J. Chandler, has yielded the conifers 
Sequoia (related to the red-wood) and pine. In  addition there 
occur among flowering plants such tropical or sub-tropical genera 
as &roussonetia, Chiorophora, Gordonia, lodes, il.ler~ii~~pertr~uiit, 
Natsiatum, Nipa, Orites, Phellodendron, Symplocos, Zanthoxylon, 
and various vines. Among genera which now range into Europe 
are Corydalis, Liquidambar, Styrax, as well as the blackberry, 
elder and persimmon. 

Oligocene.-In the succeeding Oligocene the change of flora 
is comparatively slow. The flora of the Bembridge beds (Hamp- 
shire) of Early Oligocene age, has lately been studied by E. M. 
Reid and M. E.  J. Chandler. I t  contains a few tropical ana sub- 
tropical genera such as Epipremnz~m, Neolitsea, Phyllanthera, 
Radermachera, Tylophora, but plants of a cooler range are also 
common; Araucarites, Catalpa, Cinnamontzcrn (the cinnamon), 
Engelhardtia, Incarvillea, Libocedrzcs, Sabal (the palmetto), and 
numbers of genera which now have representation in Europe: 
Bulrush, bur-reed, pond-weeds, water-soldier, sedge, beech, oak, 
hornbeam, clematis, buttercup, poppy and Aca?ztlzus. 

A .flora of somewhat the same age is preserved in the Baltic 
amber. Reference has already been made to its mode of preserva- 
tion. The plants include the amber-pine itself, from which the 
resin dripped, enclosing insects, leaves, twigs, wood, flowers, 
seeds and hairs. Many of the flowers closely resemble living forms. 
Among exotic genera are two palms Phoenix (the date-palm) and 
Sabal, Clethra, Dalbergia, Dez~tzia, Ephedra, Hammamalis, Hib- 
bsrtia, dlagnolia, Stuartia, Triantlzera and Ximenia. Among Euro- 
pean genera are Daphne, Erodizcm, Geranium, Loranthus, Amaran- 
tus, iMyrica, S~nilax and T7~esiunz, besides oak, chestnut, beech, 
willow, polygonum, flax, maple, holly, buckthorn and wild- 
parsley. Probably this list needs revision. I t  will be noticed that 
a great number of these genera have not appeared in previous 
lists, and will not appear in later ones. The amber flora offers a 
good example of the selective process which accompanies different 
kinds of preservation. 

One of the largest known fossil floras belongs to the Oligocene, 
that of Aix in Provence. I t  was determined by Saporta. I t  comes 
from the bed of an old lake. The lake itself long continued in 
existence, and the life around and within it suffered many vicissi- 
tudes whilst the region was convulsed by the earth movements and 
volcanic activity of the time, although no very great change took 
place in the flora from beginning to end. Some of the exotic 
families represented are Big~zoniaceae, Proteaceae and Sapotaceae. 
Among exotic genera are Aralia, Ailanthus, Bombax, Leucothoe, 
~Uagnolia, Sapindus, Sterculia, Zanthoxylon. Several conifers and 
palms occur. Lauraceae are represented by cinnamons and cam- 
phors. Among European genera are Arundo, Daphne, Smilax and 
Styrax, bur-reed, bulrush, pond-weeds, alders, birch, oak, fig, pop- 
lar, willow, laurel, jasmine, olive, oleander and persimmon. 

Miocene.-One of the earliest described and most famous of 
Tertiary floras was obtained from the silted up lake of Oeningen 
in Switzerland. From this Oswald Heer recorded hundreds of 
species. As his work needs revision, it  will be better to take as a 
type of a Miocene flora the almost equally famous brown-coal of 
central Europe. Much recent work has been done on brown-coal 

material derived from various localities by the late Dr. P. Menzel 
and Dr. R .  Krausel. Numerous conifers are found-Sequoia, 
Taxodium, and Glyptostrobus. The walnut family is strongly 
represented by American and Asiatic forms. Catkin-bearing trees 
are abundant. Among exotic genera are Ampelopsis, Acantho- 
panax, Aralia, Cinnamomum, Elaeodendron, Lindera, Liquidam- 
bar, Magnolia, Persea, Symplocos. Among European genera are 
Cotoneaster, Paliurus, Sorbus, Spiraea, Trapa, Zizyphz~s, plane, 
plum, hawthorn, blackberry, maple, Euonymus, holly buckthorn, 
lime and ash. I n  this flora are found forms so near the living as to 
be named as mere varieties. I t  must be remarked, however, that 
genera found in Europe are still often represented by species of 
exotic relationship. 

The transition from Miocene to Pliocene is well represented in 
the old volcanic region of central France. E. M, Reid has de- 
scribed from fruits and seeds a late Miocene (or Mio-Pliocene) 
flora from Pont-de-Gail. Among alien genera are Actinidia, Ame- 
thystia, Cleomella. Clerodendron, Ehretia, Epipremnum, Mag- 
nolia, Afeliosma, Ivfenispermum, P/tellode?zdron, Polanisia, Sym- 
plocos, Trichosanthes. All are of east Asian or American affinity. 
There are besides numbers of European genera which_ cannot here 
be named. 

Pliocene.-The Lower Pliocene flora of Mougoudo (Cantal) 
is a little newer. I t  was examined by Prof. L.  Laurent who 
recorded exotic Lauraceae, Rhamnaceae and Mahaceae, also Zel- 
kova, Abronia, Cissus, Grewia, Sterczclia and Paulownia. 

The largest known Lower Pliocene flora is the Reuverian from 
the Dutch-Prussian border. I t  was studied by Prof. Laurent and 
by C. and E.  M. Reid. Among exotics are Actinidia, Araucaria, 
Aralia, Brasenia, Carya, Epipremnum, Euryale, Glyptostrobus, 
Karm'~zskia, Magnolia, Jfeliosma, Menispermum, &fyrsine, NeE 
z~mbiunz, Nyssa, Phellodendron, Proserpinaca, Pseudolarix, Ptero- 
carya, Sequoia and Zelkova, besides many others. European gen- 
era are now numerous. Many living species occur, some of them 
European. 

Similar evidence comes from the Rhone valley where M. l'abb6 
Georges Depape has recorded Buettneria, Carya, Cinnamomum, 
Diospyros, Ginkgo, Glyptostrobus, Laurus, Liquidambar, Lirio- 
delzdron, Oreodaphne, Persea, Pterocarya, Sapindus, Sassafras, 
Torreya, Zanthoxylon and Zelkova, amongst exotic genera. 

I n  the Middle Pliocene a great change occurred in the European 
flora. Very rapidly the old exotic plants disappeared and European 
plants took their places, almost with a rush. I n  the flora of 
Tegelen (Holland) but a few stragglers of the exotic genera re- 
main: Actinidia, Dulichizcm, Ez~ryale, Magnolia, Phellodendron, 
Pilea and Pterocarya. 84% of genera were European and 8 2 %  

were represented by allies of European species. By the close of 
the Pliocene, i.e., the end of the Tertiary period, the Cromer forest- 
bed flora shows an almost exclusive European alliance. The old 
flora had gone. 

CRETACEOUS AND TERTIARY PLANTS OF NORTH AMERICA 

As distinguished from the European, the Tertiary flora of North 
America is characterized by the continuity of the great bulk of its 
elements from past to  present, with only such changes as have 
attended evolution and plant migration within the continent; some 
of the more tropical forms having sought refuge in South America. 
When alien elements occur they show alliance with the Tertiary 
plants of Europe, or with the living plants of the Far  East, and in 
a lesser degree with those of Africa and the Mediterranean. The 
alliance with the Far  East continues to the present day, as Asa 
Gray and the late Prof. C. S. Sargent have pointed out. Hence 
the living flora of America is linked with the extinct Tertiary 
flora of Europe, and with the living flora of the Far  East. 

The Cretaceous and Tertiary plant deposits of North America 
present a magnificent series, often covering extensive areas. 
They may be divided into three chief groups: ( I )  The deposits 
of the southern and south-eastern coastal plains, a series studied 
by Prof. E .  W. Berry. These show an ordered succession of strand 
floras of very similar character which lived under similar condi- 
tions, and are therefore closely comparable from age to age. They 
are dated by.intercalsted marine strata. ( 2 )  The deposits of the 
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eastern coastal plain; those of Cretaceous age be~ng  the most 
important. (3) The Rocky mountain group where a scattered 
series of continental deposits occurs, some of them having been 
formed, as were many in Europe, under the influence of mountain- 
building and volcanic action. The beds, like similarly isolated 
beds in Europe, are of somewhat doubtful age, but Cretaceous, 
Eocene and Miocene strata appear to  be represented. The flora is 
of an inland type. 

Cretaceous.-The Cretaceous witnessed in America, as in 
Europe, the passing of the flora of secondary type and the in- 
coming of flowering plants. Conifers, cycads and ferns were still 
largely represented, but they diminished in number, and the older 
forms died out. The flowering plants of the Lower Cretaceous 
were markedly different from those of the present day. They are 
referable to living families, but only a few, such as fig and sassa- 
fras, to living genera. In  the Upper Cretaceous, the flora became 
richer and more varied. I t  indicates a mild climate without sea- 
sonal changes. I n  the coastal beds of the south and from beds of 
similar age, which extend through Alabama and New Jersey and 
are found in West Greenland, a rich flora is found in which figs, 
willows and magnolias are predominant. From the Dakota Sand- 
stone Leo Lesquereux described a considerable number of genera, 
among which may be mentioned Aralia, Cinnamomum, Ez~calyp- 
tzu, Ficus, Ilex, Inga, Juglans, Laurus, Magnolia, Nyssa, Paliurzcs, 
Pinus, Populus, Quercus, Sassafras, Sequoia, Sterculia, Zizyphus. 
These also indicate mild conditions. 

The latest Cretaceous is found in the Laramie formation of the 
Rocky mountain group. The strata were laid down in a great 
inland sea which was gradually drained by the elevation and 
silting up of its bed. Coal seams indicate long persistent swamps 
and lagoons. I n  his study of the flora, the late Dr. I?. H.  Knowlton 
named ferns, the conifers Dammara and Sequoia, and, among 
flowering plants, Anom,  Ceanothus, Cercis, Hicoria, Magnolia, 
Nelumbium, Pistacia, Sabal, Zizyphus, as well as species of wal- 
nut, willow, poplar, oak, bread-fruit, fig, ivy, holly; but many of 
the plants can only be referred to  families; their more exact 
relationship being uncertain. 

Eocene.-The Eocene saw a sudden development of modern 
types. Almost all the plants are closely allied to  those which 
inhabit the warm regions of the earth. Even when genera range 
into cooler regions they are, in almost every case, represented in 
the tropics also. The largest Lower Eocene flora is the U1ilcox 
flora described by Berry. Most of the plants are tropical or sub- 
tropical, a few are allied to temperate forms. Among genera are 
Acacia, Anona, Aralia, Artocarpus, Avicennin, Banist~ria, Bumelia, 
Canavalia, Canna, Carapa, Cassia, Cedrela, Celastrus, Chryso- 
balanus, Cinnamonzum, Coccolobis, Combretum, Dalbergia, 
Dodonaea, Drypetes, Engelhardtia, Fagara, Ficus, Fraxinus, 
Glyptostrobus, Guettarda, Ilex, Inga, Jzcgla?zs, Laurus, Magnolia, 
Maytenus, M y ~ i c a ,  Nectandra, Nyssa, Oreodaphne, Oreopanax, 
OsmantJzus, Paliurzu, Persea, Pisonia, Pistia, Pithecolobium, 
Planera, Porana, Przmus, Querczls, Reynosia, Rhamnus, Sapindus, 
Sideroxylon, Simaruba, Sophora, Sterculia, Taxodium, Trapa, 
Zamia, Zizyphus. I t  is to be noted that some of these genera 
such as Glyptostrobus, Laurus, Oreodaphne, Paliurus, Porana, 
Sideroxylon and Trapa, are now confined to the Old World. 

The Green river beds of the Rocky mountain group belong to 
a later Eocene age. Knowlton, who revised the flora in 1924, 
stated that there is an overwhelming preponderance of *species 
with living allies in  tropical and sub-tropical regions. H e  ten- 
tatively divided the species into lowland and upland forms. The 
flora is not a large one. Among the lowland forms he named 
species of palm, a relation of the banana, and Brasenia (a species 
of water-lily), besides other genera which are the same as some 
recorded from the Wilcox beds. 

Oligocene.-The Oligocene is not well known from America. 
From the coastal r'egion Berry has described several small floras. 
Among them are those of the Alum Bluff beds and the Catahoula 
Sandstone. Like so many Oligocene floras in Europe the con- 
stituents show mixed relationships. Some, such as palms. show 
alliance with tropical forms. Others, like Lrlmirs, Rhamnus and 
Paliurus, with cooler forms. Berry concludes that'the Oligocene 

period in America was warmer than the Eocene, although this 
is open to doubt, for the Oligocene floras are too small t o  be 
representative; while the Eocene floras also show a large pre- 
ponderance of tropical forms. I n  Europe the Eocene was un- 
doubtedly the warmer period. 

Miocene.-The Miocene in the south is known only from small 
floras. Temperate forms mingle with those of a more tropical 
type, as they do in Europe, indicating a cooler flora supplanting a 
warmer one, under the influence of a changing climate. The 
climatic conditions appear to  have been very similar to those of 
the same regions to-day. 

In  the Rocky mountain region more is known of Miocene floras. 
The Florissant beds of Colorado, studied by  Prof. T. D.  A. 
Cockerell, show beautiful leaf impressions, and recall the Oeningen 
beds of Switzerland. Ailanthus, Anona, Liquidamber, Persea, 
Robinia, Sequoia, also persimmon, fig, oak and pine are typical 
plants. The climate was probably similar to, but damper than, 
that of the present day. 

Pliocene.-The Pliocene is not well represented. I t s  flora is 
essentially modern, and includes existing species, although a few, 
like Trapa (the water-chestnut), are now extinct in America. 

CRETACEOUS AND TERTIARY PLANTS OF THE 
ARCTIC REGIONS 

Our knowledge of Arctic plants comes, in the firsL instance, 
from the studies made by Heer between 1868 and 1883. H e  rec- 
ognized two periods for flowering plants. The older is referred 
to the Cretaceous. The newer, by him called Miocene, is now 
generally referred to  the Eocene. H e  described abcut 335 species 
from the Cretaceous, and 282 from the Tertiary, but the num- 
bers are certainly far too large, as indicated by Prof. A. C. 
Seward's work in 1926. The plants come from various localities 
within the Arctic Circle ranging as far north as Grinnell Land, 
lat. 81, and Spitzbergen, lat. 79. Tha t  the plants are in situ is 
shown by the fact that some are rooted. 

Cretaceous.-In the lower beds of the Greenland Cretaceous, 
from Kome, occurs one of the earliest known flowering plants, 
called by Heer a poplar. From later beds at  Atane, besides ferns, 
some of which are referred to genera now tropical, come many 
conifers such as Araucaria, Cupressus, Sciadopitys and Sequoia, 
palms, Artocarpus, Liriodendron, Magnolia, Sapindus, Sassafras, 
Rhus; species referred to  Proteaceae and Menispermaceae; also 
species of oak, poplar and fig. Still higher beds a t  Patoot contain 
Acer, Acerates, Aralia, ZizyplTzus, also species of fig, walnut, plane 
and buckthorn, among flowering plants; and Dammara among 
conifers. 

Eocene.-The late Prof. Nathorst stated that the Eocene beds 
of Spitzbergen yield Taxodium, Sequoia, Libocedrus, grass, sedges, 
pines, willows and pond-weed. From Cape Lye11 he recorded 
Sequoia, Grewia,  magnolia, water-plantain, maple, poplar, willow, 
alder, birch, hornbeam, hazel, beech, oak, elm, plane and lime. 

From Greenland Heer recorded Gilzgko, Libocedrus, Glypto- 
strobus, Taxodium, Sequoia, Pinus among conifers; Sassafras, 
Acerates, Nyssa, Vibis, Acer, Koelreuteria, Juglans, Rhzu, and 
many catkin-bearing trees among flowering plants. The climate 
was temperate. 

Most of these genera reappeared in the Tertiary of Europe 
and America. They are related to plants now living in Asia and 
America. Some also live in Europe. The occurrence of these 
plants within the Arctic Circle has a most important bearing 
upon the interpretation of plant-history in the Northern Hemi- 
sphere. 

TERTIARY PLANTS IN RELATION TO WORLD HISTORY 
Summary.-The Tertiary floras of Europe, America and the 

Arctic, and the living floras of the Far  East and North America, 
are all intimately related. What little is known of the Tertiary 
floras of Russia and Asia indicates that they, too, were related. 
I t  follows that Tertiary floras of an east Asian-American alliance 
lived on to form the source of much of the living floras of east 
Asia and America, but were killed in Eurasia. I n  those regions 
where they lived, there are no transcontinental mountain-chains 
forming barriers between the Pole and the Equator, whereas in 
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the regions where they died, there are. Further, the mountain- 
chains were being formed whilst the extermination was in 
progress, and the extermination was greatest after they were 
formed. Hence it may be inferred that the mountain-chains helped 
to kill. There is another set of facts which points to the same 
conclusion. I n  the early Tertiary, the European flora showed 
considerable alliance with Indian and African plants, indicating 
passage between these regions. Later, a t  the time when the bar- 
rier was in existence, the alliance died out. Again, therefore, the 
barrier would seem to have helped to kill. Alliances must indicate 
either linkages through some common source, or direct linkage. 
Also, if the allies are far removed, they must indicate migration. 
The interruption of the alliances by east-west barriers must 
indicate that the migration was north-south. Finally the presence 
of ever cooler and cooler forms must indicate that it  was from 
north to south. 

Explanation.- The phenomena involved are of world-wide 
significance? not localized. The best explanation is that originally 
suggested by Saporta. I t  meets all the facts, and is based on the 
assumption that whilst the temperature of, a t  least, the northern -,.- pvltion of thc Northern Hemisphere underwent change, nc chango -, 
or but very slight, took place in the position of the Poles. As the 
full measure of the relationship with plants of the Far East has 
become better known, the evidence supporting this explanation 
has become more full and definite. The explanation is that in 
Cretaceous and early Tertiary times the North Polar regions 
supported a warm type of vegetation, allied to living plants. 
I n  the Cretaceous these were of a sub-tropical or warm-tem- 
perate type; in the Eocene of a cooler type, a t  which time the 
flora of Britain and France was tropical. Slowly the climate 
cooled, and as it did so, plants migrated southward throughout 
Europe, Asia and North America, their places being taken by 
others of a cooler type. These new forms must have been evolved 
in the north since the linkage of floras continued throughout the 
Tertiary. The migrants must have suffered loss by the way and 
undergone evolutionary changes even in America and east Asia, 
for, although allied to  one another, the living floras of these 
regions differ. Some elements were lost here, others there. I n  
Europe and western Asia the whole were ultimately destroyed. 
With the ever increasing cold behind, and the impassable moun- 
tains in front, they perished, leaving scarcely a trace. 

Space will not permit us to enter into any full discussion of the 
recurrence of Glacial and inter-Glacial periods and the influence 
they may have had on the flora. I t  is evident, however, that if 
climatic alterations, such as those just described, are part of the 
normal routine that has gone on through all geological periods, 
and are not merely confined to the latest, then such changes must 
evidently have had great influence on the evolution and geo- 
graphical distribution both of species and of floras. Whether this 
was so is a question still to be decided, for in dealing with extinct 
floras it  is difficult to decide, except in the most general way, to 
what climatic conditions they point. We seem to find indications 
of long-period climatic oscillations in  Tertiary times, but none of 
the sudden invasion of an Arctic flora, like that which occurred 
during more recent times. 

I t  might appear from the above that the Eurasian continent 
was gradually depleted of plants. But this was not so. The 
flora was greatly impoverished, and has remained so, in marked 
contrast to that of America, and especially to that of the Far 
East. But new plants came in to form the living flora of Eurasia. 
Where they came from is not certain. Some may have come from 
the north, but many, possibly most, appear to have come from 
the vast highlands of central Asia. Their history has yet to  be 
discovered. 

QUATERNARY PLANTS 
The latest chapters in the history of our planet belong to the 

Quaternary period, and to these chapters plants contribute a very 
important share. We confine our attention to the Quaternary 
of Europe, because from it comes almost the whole of our in- 
formation. The most important feature so far disclosed in the 
Quaternary of America is the presence of a few east Asian or 
European plants-Xanthium, Pterocarya, cinnamon and laurel, 

which died out later. 
Compared with the Tertiary, the Quaternary period was short 

-a few hundred thousand years. The important facts regarding 
it  are: ( I )  I n  north Europe a series of rapid and marked climatic 
changes took place. ( 2 )  Throughout the period man is known to 
have lived. 

With the Quaternary ice age, the cooling of the northern 
regions, which had been going on since the Eocene, reached a 
climax. The ice age was not a period of unbroken Arctic cold. 
This is shown clearly by beds of temperate plants intercalated 
between others showing cold conditions. Such temperate, inter- 
glacial beds have been found throughout north Europe, includ- 
ing Britain. Most of the plants now live in these regions; a few 
are extinct: and others survive elsewhere. The British plants 
indicate a climate about as warm as, but drier than, that of the 
present day. 

In  beds of preceding and succeeding age colder types of plants 
occur. Dwarf arctic willow and the arctic birch flourished on the 
plains of Germany and in the south of England. The ground 
was gay with arctic and alpine flowers-PrimuEa farinosa, Saxi- 
f.aga op#ositifo!la, Drya_r oct~petala, Pnlygnv.lrm 71i?~i#nrq~m, thp 
alpine poppy, flax, potentilla, geranium, scabious, campanula, gen- 
tian and the bearberry. Ranunculus hyperboreus, one of the most 
arctic of buttercups, grew in the Isle of Wight. I t  now lives no 
further south than the Dovrefjeld mountains, Lapland, Alaska 
and Labrador. These changes were going on whilst palaeolithic 
man lived in Europe. 

Subsequently the climate ameliorated. The snow and ice re- 
treated, although slight alternations of climate still occurred. 
Some of these have been traced by the statistical study of pollen 
in peat. Using this study for the investigation of peat dredged 
from the floor of the Dogger Bank, 60 ft .  beneath the sea, Dr. 
G. Erdtman, of Stockholm, discovered that it belonged to the 
"boreal" period, when the climate was cold but not arctic. The 
peat had previously been studied by the Reids who found evi- 
dence of a great fenland stretching from England to the Con- 
tinent. The "boreal" period which saw this fenland in existence 
belongs to  the age of early Neolithic man. I n  Neolithic deposits 
various cultivated plants are found: wheat, barley, millet, apples, 
pears, the opium poppy and flax. 

As prehistory passes into history we glean interesting scraps 
of information. Tutankhamun was buried with a string of seeds 
from the magic mandrake around his neck; the Celts grew wheat, 
barley and beans a t  Glastonbury; and the Romans brought 
coriander, fig, grape and mulberry to  Silchester, also many vege- 
tables and wild fruits. 
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Geographical Distribution of Fossil Plants," 8th Report U.S. Geo- 
logical Survey (Washington, D.C., 1889). References to all American 
literature up to 1919 will be found in F. H. Knowlton, "A Catalogue 
of the Cenozoic Plants of North America," Bull. 696, U.S. Geol. 
Survey (Washington, D.C., 1919). E. W. Berry, Tree Ancestors 
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and interesting early works are 0. Heer, The Primaeval World of 
Switzerland (trans. and edit. by James Heywood, 2 vols., London, 
1876), and G. de Saporta, Le iMoltde des Plantes (Paris, 1879). 
Recent large European publications which give very full references 
to more recent literature are C. and E. M. Reid, "The Pliocene Floras 
of the Dutch-Prussian Border," Med. Rijksops. Delfstoffen, No. 6 
(The,,Hague, 1915) ; R. Kraiisel, "Nachtrage zur Tertiarflora Scble- 
siens, Jahrb. Geol. Landersanst., vol. xxxix.-xl. (Berlin, 1920-2 I )  ; 
G .  Depape "La Flore Pliochne de la vallke du RhBne," Ann. des Sc. 
nut. bot., vol. iv., 10th series (Paris, 1922) ; E. M. Reid and M. E. J. 
Chandler, Catalogue o f  the Cainozoic Plants, vol. i., British Museum, 
Nat. Hist. (1926). Literature on Quaternary plants is even more 
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The only text-books dealing with the subject are C. Reid, The Origin 
of the British Flora (London, 1899), which contains references to 
work prior to 1899, and C. Reid, Submerged Forests (Cambridge, 
1913). J. R. Matthews, "The Distribution of Certain Portions of the 
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British Flora," part I,  Ann. Bot., vol. xxxvii. (London, 1gz3),  con- 
tains references to several papers dealing with British deposits. G. 
Erdtman, "Literature on Pollen-Statistics Published before 1927," 
Geolog. Forens. (Stockholm, March-April, 1ga7) ,  contains full refer- 
ences to all literature on pollen work. (E. M. R.; M. E. J. C.) 

PALAEOGNATHAE, the term used in ornithology (9.v.) 
to denote the more primitive modern birds, replacing the older , - - 
term Ratitae (9.v.). 

PALAEOGRABHY, the name given to the science of an- 
cient handwriting acquirid from a s&dy of surviving examples. 
The word is sometimes erroneously used where epigraphy would 
be better (for inscriptions, q.v., on stone or metal). I t  is difficult, 
indeed, to define the boundary between the two sciences; many 
of the ancient inscriptions of the Far East, Cambodia, India, 
Ceylon, etc., may quite legitimately be dealt with as part of 
the study of palaeography, although they are usually treated by 
epigraphists as purely confined to their realm of activity. The 
different implements used from the beginning in the making of 
marks or outline characters, whereby man made a permanent 
record of his thoughts and experiences, have had their influence 
on the classification of writings as adopted by later scholars. 

For a discussion of the palaeography of Far Eastern peoples 
the article INSCRIPTIONS should be consulted. In the present 
article only Greek and Latin palaeography will be discussed. In 
the articles EGYPT and HIEROGLYPHS will be found details of 
the Egyptian records. (x.> 

GREEK 
A history of Greek handwriting must be incomplete owing to 

the fragmentary nature of the evidence. If we rule out the in- 
scripfions on stone or metal, which belong to the science of 
epigraphy, we are practically dependent for the period pre- 
ceding the 4th or 5th century of the Christian era on the papyri 
from Egypt (see PAPYROLOGY) the earliest of which take back 
our knowledge only to the end of the 4th century B.C. This 
limitation is less serious than it might appear, since the few 
mss. not of Egyptian origin which have survived from this 
period, like the parchments from Avroman (E. H. Minns, 
Journ. of Hell. Stud., xxxv., 2 2  seq.) or Dura (New Pal. Sac., ii., 
156), the Herculaneum papyri, and a few documents found in 
Egypt but written elsewhere, reveal a surprising uniformity of 
style in the various portions of the Greek world; but some 
differences can be discerned, and it is probable that, had we more 
material, distinct local styles could be traced. 

Further, a t  any given period several types of hand may exist 
together. There was a marked difference between the hand 
used for literary works (generally called "uncials" but, in the 
papyrus period, better styled "book-hand") and that of docu- 
ments (('cursive") and within each of these classes several 
distinct styles were employed side by side; and the various 
types are not equally well represented in the surviving papyri. 

The development of any hand is largely influenced by the 
materials used. To this general rule the Greek script is no 
exception. Whatever may have been the period a t  which the 
use of papyrus or leabher as a writing material began in Greece 
(and papyrus was employed in the 5th century B.c.), it  is highly 
probable that for some time after the introduction of the alpha- 
bet the characters were incised with a sharp tool on stone or 
metal far oftener than they were written with a pen. I n  cutting 
a hard surface i t  is easier to form angles than curves; in writing 
the reverse is the case; hence the development of writing was 
from the angular letters ("capitals") inherited from the epi- 
graphic style to rounded ones ("uncials"). But only certain 
letters were affected by this development, in particular E (un- 
cial c), I: (c), Q (w), and to a less extent A (a) .  

The Ptolemaic Period.-The earliest Greek papyrus yet dis- 
covered is probably that containing the Persae of Timotheus, 
which dates from the second half of the 4th century B.C. and its 
script has a curiously archaic appearance. E, 8, and Q have the 
capital form, and apart from these test letters the general effect 
is one of stiffness and angularity. More striking is the hand of 
the earliest dated papyrus, a contract of 311 B.C. Written with 
inore ease and elegance, it shows little trace of any development 

towards a truly cursive style; the letters are not linked, and 
though the uncial c is used throughout, E and Q have the capi- 
tal forms. A similar impression is made by the few other papyri, 
chiefly literary, dating from about 300 B.c.; E may be slightly 
rounded, G! approach the uncial form, and the angular B occurs 
as a letter only in the Timotheus papyrus, though it survived 
longer as a numeral (=2oo), but the hands hardly suggest 
that for a t  least a century and a half the art of writing on 
papyrus had been well established. Yet before the middle of 
the 3rd century B.C. we find both a practised book-hand and a 
developed and often remarkably handsome cursive. 

These facts may be due to accident, the few early papyri 
happening to represent an archaic style which had survived 
along with a more advanced one; but i t  is likely that  there was 
a rapid development a t  this period, due partly to the opening of 
Egypt, with its supplies of papyri, and still more to the estab- 
lishment of the great Alexandrian library, which systematically 
copied literary and scientific works, and to the multifarious 
activities of Hellenistic bureaucracy. Henceforward the two 
types of script were sufficiently distinct (though each influenced 
the other) to require separate treatment. Some literary papyri, 
like the roll containing Aristotle's Constitutio~z of Athens, were 
written in cursive hands, and, conversely, the book-hand was 
occasionally used for documents. Since the scribes did not date 
literary rolls such papyri are useful in tracing the development 
of the book-hand. 

The documents of the mid 3rd century B.C. show a great 
variety of cursive hands. We have none from the chancelleries 
of the Hellenistic monarchs, but some letters, notably those of 
Apollonius, the finance minister of Ptolemy II., to his agent, 
Zeno, and those of the Palestinian sheikh, Toubias, are in a type 
of script which cannot be very unlike the Chancery hand of the 
time, and show the Ptolemaic cursive a t  its best. These hands 
have a noble spaciousness and strength, and though the individ- 
ual letters are by no means uniform in size there is a real unity 
of style, the general impression being one of breadth and upright- 
ness. H, with the cross-stroke high, n, 11, with the middle 
strokes reduced to a very shallow curve, sometimes approaching 
a horizontal line, T, and T, with its cross-bar extending much 
further to the left than to the right of the up-stroke, r and N, 
whose last stroke is prolonged upwards above the line, often 
curving backwards, are all broad; E ,  c, 8, and 0, which some- 
times takes the form of two almost perpendicular strokes 
joined only a t  the top, are usually small; w is rather flat, its 
second loop reduced to a practically straight line. Partly by 
the broad flat tops of the larger letters, partly by the insertion 
of a stroke connecting those (like H ,  T) which are not naturally 
adapted to linking, the scribes produced the effect of a horizon- 
tal line along the top of the writing, from which the letters seem 
to hang. This feature is indeed a general characteristic of the 
more formal Ptolemaic script, but it is specially marked in the 
zrd centurv B.C. " 

Besides these hands of Chancery type, there are numerous 
less elaborate examples of cursive, varying according to the 
writer's skill and degree of education, and many of them strik- 
ingly easy and handsome. I n  some cursiveness is carried very 
far, the linking of letters reaching the point of illegibility, and 
the characters sloping to the right. A is reduced to a mere acute 
angle (L) ,  T has the cross-stroke only on the leit, w becomes an  
almost straight line, H acquires a shape somewhat like h ,  and 
the last stroke of N is extended far upwards and a t  times flat- 
tened out till it is little more than a diagonal stroke to the right. 
The attempt to secure a horizontal line along the top is here 
abandoned. This style was not due to inexpertness, but to the 
desire for speed, being used specially in accounts and drafts, and 
was generally the work of practised writers. How well established 
the cursive hand had now become is shown by some wax tablets 
of this period in University college, London (Ancient Egypt, 
1927, part 3), the writing on which, despite the difference of 
material, closely resembles the hands of papyri. 

Documents of the late 3rd and early 2nd centuries n.c. show, 
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perhaps partIy by the accident of survival (we have nothing 
analogous to the Apollonius letters), a loss of breadth and 
spaciousness. In  the more formal types the letters stand rather 
stiffly upright, often without the linking strokes, and are more 
uniform in size; in the more cursive they are apt to be packed 
closely together. These features are more marked in the hands 
of the 2nd century. The less cursive often show an approxima- 
tion to the book-hand, the letters growing rounder and less 
angular than in the 3rd century; in the more cursive linking was 
carried further, both by the insertion of coupling strokes and 
by the writing of several letters continuously without raising 
the pen, so that before the end of the century an almost current 
hand was evolved. A characteristic letter, which survived into 
the early Roman period, is T ,  with its cross-stroke made in two 
portions (T). I n  the 1st century the hand tended, so far as can 
be inferred from the surviving examples, to disintegrate; we 
can recognize the signs which portend a change of style, irregu- 
larity, want of direction, and the loss of the feeling for style. A 
fortunate accident has preserved two Greek parchments written 
in Parthia, one dated 88 B.c., in a practically unligatured hand, 
the other, z z / i ~  B.c., in a, very carsive silipt of Ftolem*ii type, 
and though each has un-Egyptian features the general char- 
acter indicates a uniformity of style in the Hellenistic world. 

The development of the Ptolemaic book-hand is difficult to 
trace, as there are few examples, mostly not datable on external 
grounds. Only for the 3rd century B.C. have we a secure basis. 
The hands of that period have an angular appearance; there is 
little uniformity in the size of individual letters, and though 
sometimes, notably in the Petrie papyrus containing the Phaedo 
of Plato, a style of considerable delicacy is attained, the book- 
hand in general shows less mastery than the contemporary cur- 
sive. I n  the and century the letters grew rounder and more 
uniform in size, but in the 1st century there is perceptible, 
here as in the cursive hand, a certain disintegration. Probably a t  
no time did the Ptolemaic book-hand acquire such unity of 
stylistic effect as the cursive. 

The Roman Period.-Papyri of the Roman period are far 
more numerous and show greater variety. The cursive of the 
1st century has a rather broken appearance, part of one char- 
acter being often made separately from the rest and linked to 
the next letter. A form characteristic of the 1st and 2nd cen: 
turies and surviving after that only as a fraction sign (=+) is 
9 in the shape 3. By the end of the 1st century there had been de- 
veloped several excellent types of cursive, which!, though differ- 
ing considerably both in the forms of individual letters and in 
general appearance, bear afamily likeness to one another. Quali- 
ties which are specially noticeable are roundness in the shape of 
letters, continuity of formation, the pen being carried on from 
character to character, and regularity, the letters not differing 
strikingly in size and projecting strokes above or below the line 
being avoided. Sometimes, especially in tax-receipts and inster- 
eotyped formulae, cursivenessis carried to an extreme. In  a letter 
of the prefect, dated in 209, we have a fine example of the 
Chancery hand, with tall and laterally compressed letters, o 
very narrow and a: and w often written high in the line. This 
style, from a t  least the latter part of the and century, exercised 
considerable influence on the local hands, many of which show 
the same characteristics less pronounced; and its effects may be 
traced into the early part of the 4th century. Hands of the 3rd 
century uninfluenced by i t  show a falling off from the perfection 
of the 2nd century; stylistic uncertainty and a growing coarse- 
ness of execution mark a period of decline and transition. 

Several different types of book-hand were used in the Roman 
period. Particularly handsome is a round, upright hand seen, e.g., 
in a British Museum papyrus containing Odyssey 111. The cross- 
stroke of a is high, M deeply curved and A has the form a. 
Uniformity of size is well attained, and few strokes project, and 
these but slightly, above or below the line. Another type, well 
called by Schubart the "severe" style, has a more angular 
appearance and notinfrequently slopes to the right; though 
handsome, i t  has not the sumptuous appearance of the former. 

There are various classes of a less pretentious style, in which 
convenience rather than beauty was the first consideration and 
no pains were taken to avoid irregularities in the shape and 
alignment of the letters. Lastly may be mentioned a hand which 
is of great interest as being the ancestor of the type called 
(from its later occurrence in vellum codices of the Bible) the 
biblical hand. This, which can be traced back to a t  least the 
late and century, has a square, rather heavy appearance; the 
letters, of uniform size, stand upright, and thick and thin 
strokes are well distinguished. In  the 3rd century the book- 
hand, like the cursive, appears to have deteriorated in regularity 
and stylistic accomplishment. 

I n  the charred rolls found a t  Herculaneum and dating from 
about the beginning of our era we have specimens of Greek 
literary hands from outside Egypt; and a comparison with the 
Egyptian papyri reveals great similarity in style and shows that 
conclusions drawn from the hands of Egypt may, with caution, 
be zpplied to the development of ~vriting in the Greek world 
generally. 

The Byzantine Period.-The cursive hand of the 4th century 
shows some uncertainty of character. Side by side with the style 
founded on the Chancery hand, regular in formation and with 
tall and narrow letters, which characterized the period of 
Diocletian, and lasted well into the century, we find many other 
types mostly marked by a certain looseness and irregularity. 
A general progress towards a florid and sprawling hand is easily 
recognizable, but a consistent and deliberate style was hardly 
evolved before the 5th century, from which unfortunately few 
dated documents have survived. Byzantine cursive tends to an 
exuberant hand, in which the long strokes are excessively ex- 
tended and individual letters often much enlarged. But not a 
few hands of the 5th and 6th centuries are truly handsome and 
show considerable technical accomplishment. Both an upright 
and a sloping type occur and there are many less ornamental 
hands, but there gradually emerged towards the 7th century 
two general types, one (specially used in letters and contracts) 
a current hand, sloping to the right, with long strokes in such 
characters as 7, p, [, (which has the h shape), L,  and K ,  and with 
much linking of letters, and another (frequent in accounts), 
which shows, a t  least in essence, most of the forms of the later 
minuscule. (See below.) This is often upright, though a slope 
to the right is quite common, and sometimes, especially in 
one or two documents of the early Arab period, i t  has an  almost 
calligraphic effect. 

I n  the Byzantine period the book-hand, which in earlier 
times had more than once approximated to the contemporary 
cursive, diverged widely from it. 

VELLUM AND PAPER MSS. 

The change from papyrus to vellum involved no such modi- 
fication in the forms of letters as followed that from metal to 
papyrus. The justification for considering the two materials 
separately is that after the general adoption of vellum the 
Egyptian evidence is first supplemented and later superseded 
by that of mss. from elsewhere, and that during this period the 
hand most used was one not previously employed for literary 
purposes. 

The Uncial Hand.-The prevailing type of book-hand during 
what in papyrology is called the Byzantine period, i.e., roughly 
from A.D. 300 to 650, is known as the biblical hand. I t  went 
back to a t  least the end of the 2nd century and had had orig- 
inally no special connection with Christian . literature. In  
mss., whether vellum or paper, of the 4th century found in 
Egypt we meet other forms of script, particularly a sloping, 
rather inelegant hand derived from the literary hand of the 
3rd century, which persisted to a t  least the 5th century; but 
the three great early codices of the Bible are all written in 
uncials of the biblical type. I n  the Vaticanus, placed in the 4th 
century, the characteristics of the hand are leaststrongly 
marked; the letters have the forms characteristic of the type 
but without the heavy appearance of later mss., and the 
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general impression is one of greater roundness. In the Sinaiticus, 
which is not much later, the letters are larger and more heavily 
made; and in the Alexandrinus (5th century?) a later develop- 
ment is seen, with emphatic distinction of thick and thin 
strokes. By the 6th century, alike in vellum and in papyrus 
mss., the heaviness had become very marked, though the hand 
still retained, in its best examples, a handsome appearance; but 
after this i t  steadily deteriorated, becoming ever more mechan- 
ical and artificial. The thick strokes grew heavier; the cross 
strokes of T and 8 and the base of A were furnished with droop- 
ing spurs. The hand, which is often singularly ugly, passed 
through various modifications, now sloping, now upright, 
though i t  is not certain that these variations were really suc- 
cessive rather than concurrent. A different type of uncials, 
derived from the Chancery hand and seen in two papyrus ex- 
amples of the Festal letters despatched annually by the Patri- 
archs of Alexandria, was occasionally used, the best known 
example being the Codex Marchalianus (6th or 7th century?). 
A combination of this hand with the other type is also known. 

The Minuscule Hand-The uncial hand lingered on. mainlv " 
for liturgical mss., where a large and easily legible script was 
serviceable, as late as the 12th century, but in ordinary use it 
had long been superseded by a new type of hand, the minuscule, 
which originated in the 8th century, as an adaptation to literary 
purposes of the second of the types of Byzantine cursive men- 
tioned above. A first attempt a t  a calligraphic use of this hand, 
seen in one or two mss. of the 8th or early 9th century (e.g., 
Specimina Cod. Graec. Vatican. No. s), in which it slopes to the 
right and has a narrow, angular appearance, did not find favour, 
but by the end of the 9th century a more ornamental type, 
from which modern Greek script is descended, was already 
established. I t  has been suggested (T. W. Allen, J o u r n .  Hell. 
Stud. xl., 1-12) that i t  was evolved in the monastery of the 
Studium a t  Constantinople. In  its earliest examples i t  is up- 
right and exact but lacks flexibility; accents are small, breathings 
square in formation, and in general only such ligatures are used 
as involve no change in the shape of letters. The single forms 
have a general resemblance (with considerable differences in 
detail) both to the minuscule cursive of late papyri, and to those 
used in modern Greek type; uncial forms were avoided. 

I n  the course of the 10th century the hand, without losing 
its beauty and exactness, gained in freedom. I t s  finest period 
was from the 9th to the 12th century, after which it rapidly 
declined. The development was marked by a tendency (I)  to 
the intrusion, in growing quantity, of uncial forms, which good 
scribes could fit into the line without disturbing the unity of 
style but which, in less expert hands, had a disintegrating effect; 
(2) to the disproportionate enlargement of single letters, espe- 
cially a t  the beginnings and ends of lines; (3) to ligatures, often 
very fantastic, which quite changed the forms of letters; (4) to 
the enlargement of accents, breathings a t  the same time acquir- 
ing the modern rounded form. But from the first there were 
several styles, varying from the formal, regular hands charac- 
teristic of service books to the informal style, marked by numer- 
ous abbreviations, used in mss. intended only for a scholar's 
private use. The more formal hands were exceedingly conserv- 
ative, and there are few classes of script more difficult to date 
than the Greek minuscule of this class. I n  the ~ o t h ,  11th and 
12th centuries a sloping hand, less dignified than the upright, 
formal type, but often very handsome, was specially used for 
mss. of the classics. 

Hands of the 11th century are marked in general (though 
there are exceptions) by a certain grace and delicacy, exact but 
easy; those of the 12th by a broad, bold sweep and an increasing 
freedom, which readily admits uncial forms, ligatures and en- 
larged letters but has not lost the sense of style and decorative 
effect. I n  the 13th and still more the 14th centuries there was a 
steady decline; the less formal hands lost their beauty and 
exactness, becoming ever more disorderly and chaotic in their 
effect, while the formal style imitated the precision of an earlier 
period without attaining its freedom and naturalness, and often 
appears singularly lifeless. I n  the r 5th century, especially in the 

West, where Greek scribes were in request to produce mss. of 
the classical authors, there was a revival, and several mss. of 
this period, though markedly inferior to those of the 11th and 
12th centuries, are by no means without beauty. 

ACCENTS, PUNCTUATION, DIVISION OF WORDS 
I n  the booli-hand of early papyri neither accents nor breath- 

ings were employed. Their use was established by the beginning 
of the Roman period, but was sporadic in papyri, where they 
were used as an aid to understanding, and therefore more 
frequently in poetry than in prose, and in lyrical oftener than in 
other verse. In the cursive of papyri they are practically unknown, 
as are marks of punctuation. Punctuation was effected in'early 
papyri, literary and documentary, by spaces, reinforced in the 
book-hand by the paragraphus, a horizontal stroke under the 
beginning of the line. The coronis, a more elaborate form of 
this, marked the beginning of lyrics or the principal sections of a 
longer work. Punctuation marks, the comma, the high, low and 
middle points, were established in the book-hand by the Roman 
period; in early Ptolemaic pa.pyri a double point (:) is found. 

In  vellum and paper mss. punctuation marks and accents were 
regularly used from a t  least the 8th century, though with some 
differences from modern practice. At no period down to the 
invention of printing did Greek scribes consistently separate 
words. The book-hand of papyri aimed a t  an unbroken succes- 
sion of letters, except for distinction of sections; in cursive 
hands, especially where abbreviations were numerous, some 
tendency to separate words may be recognized, but in reality 
it was phrases or groups of letters rather than words which 
were divided. I n  the later minuscule word-division is much 
commoner but never became systematic, accents 2nd hreath- 
ings serving of themselves to indicate the proper division. 

BIBLIOGRAPHY.-G~~~~~~:  V. Gardthausen, Grieclzisclze Palaeographie 
(2nd ed., Leipzig, 1911-13), a comprehensive work; should be supple- 
mented by the 1st ed. (Leipzig, 1879), as some useful features of 
that work are omitted, and by the monographs mentioned in the 
introduction; ample bibliographies; E. M. Thompson, A n  Introduc- 
tion to Greek and Latin Palaeography (Oxiord, I ~ I Z ) ,  the handiest 
general account of the whole subject, with numerous facsimiles and 
good bibliography ; W. Schubart, Griechische Palaeographie (Munich, 
1 9 2 5 ) ,  being vol. i., part 4, 1st half of the new ed. of Miiller's 
Handbuch der Altertunzswissenschajt (the best and most up-to-date 
sketch for papyri; inadequate for the hands of vellum and paper rnss.; 
many facsimiles and a bibliography) ; Palaeographical Society and 
New Palaeographical Society, Facsimiles, two series each (1873-83, 
1884-94, 1903-12-13, etc.), an invaluable series of facsimiles with 
transcripts and palaeographical commentary ; W. Schubart, Das Buch 
bei den Griechen und Romern (2nd ed, 1921). Papyri: F. G. Kenyon, 
The  Palaeography of Greek Papyri (Oxiord, 1899) (out of date but 
still useiul; good facsimiles) ; W. Schubart, Papyri Graecae Bero- 
linenses (Bonn, I ~ I I ) ,  No. z of the series Tabulae i n  Usum Scholarum 
(a cheap collection of good facsimiles) ; atlases to vols. i.-iii. of Greek 
Papyri i n  the British Museum (1893-1907). Vellum and paper rnss.: 
H. Omont, Fac-similds des plus anciens manuscrits grecs . . . de la Bib- 
lioth2que Nationale (1892), chiefly undated mss., uncial and minuscule, 
one papyrus; and Fac-similds des manuscrits grecs datds de la Biblio- 
thbque Nationale d u  1X.e a u  XIV.e siBcle (18g1), most useful for 
dating purposes; P. F. de' Cavalieri and J. Lietzmann, Specimina 
codicum Graecorum Vaticanorum (Bonn, I ~ I O ) ,  a cheap and handy 
series; G. Vitelli and C. Paoli, Collezione fiorentina di facsimili 
paleografici (Florence, 1897) ; G. Cereteli and S. Sobolevski, Exempla 
codicum Graecorum litteris minusculis scriptorum annorumque notis 
instructorum, Moscow, also Leipzig (1911-13), and Exempla codicum 
graecorum litteris uncialibus scriptorum (1913), two very useful series; 
T. W. Allen, Notes o n  Abbreviations i n  Greek Manuscripts (1889) ; 
A. Papadopoulos-Kerameus, IEPOZOATMITIKH BIBAIOBHKH (1891- 
99) ,  has useful facsimiles. Other references in the works above referred 
to. See also T. W. Allen's bibliographies in T h e  Year's W o r k  i n  
Classical Studies. ( H .  I .  B.) 

LATIN 

Attention should be drawn at the outset to certain fundamental 
definitions and principles of the science. The original characters 
of an alphabet are modified by the material and the implements 
used. When stone and chisel are discarded for papyrus and reed- 
pen, the hand encounters less resistance and moves more rapidly. 
This leads to changes in the size and position of the letters, and 
then to the joining of letters, and, consequently, to altered shapes. 
We are thus confronted at an early date with quite distinct types. 
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The majuscule style of writlng, based on two parallel lines, 
ADLP. is opposed to the minuscule, based on a system of four 
lines, with letters of unequal height, adlp. Another classification, 
according to the care taken in forming the letters, distin- 
guishes between the set book-hand and the cursive script. The 
difference in this case is determined by the subject matter of the 
text; the writing used for books (scriptura libraria) is in all 
periods quite distinct from that used for letters and documents 
(epistolaris, diplomatica). While the set book-hand, in majuscule 
or minuscule, shows a tendency to stabilize the forms of letters, 
the cursive, often carelessly written, is continually changing in the 
course of years and according to the preferences of the writers. 

This being granted, a summary survey of the morphological 
history of the Latin alphabet shows the zenith of its modifications 
at once, for its history is divided into two very unequal periods, 
thc first dominated by majuscule and the second by minuscule 
writing. 

I. MAJUSCULE WRITING 
C a p i t a l  Writing.-The Latin alphabet first appears in the 

epigraphic type of majuscule writing, known as capitals. These 
characters form the main stem from urhich developed a!! the 
branches of Latin writing. On the oldest monuments (the in- 
scriptiones be110 Hannibalico antiquiores of the Corpzu Inscrip- 
tionum Latinarum), it is far from showing the orderly regularity 
of the later period. Side by side with upright and square char- 
acters are angular and sloping forms, sometimes very distorted, 
which seem to indicate the existence of an early cursive writing 
from which they would have been borrowed. Certain literary 
texts clearly allude to such a hand (Van Hoesen, Roman Cursive 
Writing, pp. 1-2). Later, the characters of the cursive type were 
progressively eliminated from formal inscriptions, and capital 
writing reached its perfection in the Augustan age. 

Epigaphists divide the numerous inscriptions of this period into 
two quite distinct classes: tituli, or formal inscriptions engraved 
on stone in elegant and regular capitals, and acta, or legal texts, 
documents, etc., generally engraved on bronze in cramped and 
careless capitals. Palaeography inherits both these types. Re- 
produced by scribes on papyrus or parchment, the elegant char- 
acters of the inscriptions become the square capitals of the manu- 
scripts, and the actuaria, as the writing of the acta is called, 
becomes the rustic capital. 

Of the many books written in square capitals, the e'ditions de 
Zuxe of ancient times, only a few fragments have survived, the 
most famous being pages from manuscripts of Virgil (Chatelain, 
Pal. des classiques latins, pl. LX1.-II., LXXV.; Oxyrhynchus 
Papyri, viii., 1.098). The finest examples of rustic capitals, the 
use of which is attested by  papyri of the first century (Zange- 
meister and Wattenbach, Exe?npla, pl. I.-II.), are to be found in 
manuscripts of Virgil (Ehrle, Fragm. Virgiliana, 1899; Pal. Soc., 
pl. I 13-1 I 7 ; Arclzivio paleogr. ital., i., 98) and Terence (Pal. Soc., 
pl. 135). Neither of these forms of capital writing offers any 
difficulty in  reading, except that no space is left between the words. 
Their dates are still uncertain, in spite of attempts to determine 
them by minute observation (Dziatzko, U?ztersalcRz~ngen; E. A. 
Lowe in the Classical Quarterly, vol. xix., p. 197). 

The rustic capitals, more practical than the square forms, soon 
came into general use. This was the standard form of writing, so 
far as books are concerned, until the 5th century, when it was 
replaced by  a new type, the uncial, which will be discussed below. 

E a r l y  Cursive Writing.-While the set book-hand, in 
square or rustic capitals, was used for the copying of books, the 
writing of every-day life, letters and documents of all kinds, was 
in a cursive form, the oldest examples of which are provided by 
the graffiti on walls a t  Pompeii (C.Z.L., iv.), a series of waxen 
tablets, also discovered at  Pompeii (C.Z.L., iv., supplement), a 
similar series found at  Verespatak in Transylvania (C. I .  L., iii.) 
and a number of papyri (Wessely, Schrift tafeln and Studien zur 
Pal., xiv.; Oxyrhy~zclzz~s Papyri, passim; Federici, Esempi dz 
Corsiva antics; etc.). From a study of a number of docu- 
ments which exhibit transitional forms it appears that this 
cursive was originally simplified capital writing (Steffens, Lat. 
Pal., 2nd ed., pl. 3; Wessely, Studien, xiv., pl. viii., etc.). The 

evolution was so rapid, however, that a t  quite an early date the 
scriptura epistolaris of the Roman world can no longer be de- 
scribed as capitals. By the first century, this kind of writing 
began to develop the principal characteristics of two new types: 
the uncial and the minuscule cursive. With the coming into 
use of writing surfaces which were smooth, or offered little re- 
sistance, the unhampered haste of the writer altered the shape, 
size and position of the letters. I n  the earliest specimens of writ- 
ing on wax, plaster or papyrus, there appears a tendency to repre- 
sent several straight strokes by a single curve. The cursive writ- 
ing thus foreshadows the specifically uncial forms. The same 
specimens show great inequality in the height of the letters; the 
main strokes are prolonged upwards ( 3  = b ; b  = d )  or downwards 
(?=q; 4 = z )  In  this direction, the cursive tends to  become a 
minuscule hand. 

U n c i a l  Writing.-Although the characteristic forms of the 
uncial type appear to have their origin in the early cursive 
(Thompson, Latin Palaeography in Sandy's Companion, and ed., 
p. 771; Van Hoesen, The  Parentage and Birthdate of the Latin 
Uncial in Transactions and Proceedings of the American Philo- 
logical Assnciatinn, xlii ), the two hands are neverthelev quite 
distinct. The uncial is a libraria, closely related to the capital 
writing, from which it  differs only in  the rounding off of the 
angles of certain letters, principally 4 b E: q. It represents a 
compromise between the beauty and legibility of the capitals and 
the rapidity of the cursive, and is clearly an artificial product. I t  
was certainly in existence by the latter part of the 4th century, 
for a number of manuscripts of that date are written in perfect 
uncial hands (Exempla, pl. XX.) .  I t  presently supplanted the 
capitals and appears in numerous manuscripts which have sur- 
vived from the 5th, 6th and 7th centuries, when it was at  its 
height. (A list is given in Traube, Vorlesungen, i., 171-261, and 
numerous reproductions in Zangemeister and Wattenbach's Ex-  
empla, and in Chatelain, Uncialis scriptura.) By this time it had 
become an imitative hand, in which there was generally no room 
for spontaneous development. I t  remained noticeably uniform 
over a long period. I t  is difficult therefore to date the manuscripts 
by palaeographical criteria alone. The most that can be done is 
to classify them by centuries, on the strength of tenuous data 
(Chatelain, Unc. script., explanatio tabularum). The earliest 
uncial writing is easily distinguished by its simple and monumental 
character from the later hands, which become progressively stiff 
and affected. 

11. MINUSCULE CURSIVE WRITING 
E a r l y  Minuscule Cursive.-"When writing has to be done 

frequently and rapidly," says the Nouveau Trait6 de Diplo- 
~rzatique (ii., 4911, "majuscule writing is bound to turn imper- 
ceptibly into a connected or cursive minuscule." I t  would be 
easy to illustrate this generalisation by  examples taken from 
ancient cursive writing, in which here and there from the 1st 
century onwards are found symptoms of transformation in the 
form of certain letters, the shape and proportions of which corre- 
spond more closely to the definition of minuscule writing than 
to that of majuscule. Rare and irregular a t  first, they gradually 
become more numerous and more constant and by degrees sup- 
plant the majuscule forms, so that in the history of the Roman 
cursive there is no precise boundary between the majuscule and 
minuscule periods. 

The oldest example of minuscule cursive writing that has been 
discovered is a letter on papyrus, found in Egypt, dating from 
the fourth century (Archiv fur Urkundenforschz~ng, iii., pl. i.). 
This marks a highly important date in the history of Latin 
writing, for with only one known exception, not yet adequately 
explained-two fragments of imperial rescripts of the 5th century 
(Mommsen, Fragmente zweier Kaiserrescripte in the Jalzrbuch 
des genzeinen dezltschen Rechts, vi., 398; Preisigke in Schriften 
der wissensch. Gesellsch. i n  Strassburg, xxx.; Pal. SOG., pl. 30)- 
the minuscule cursive was thenceforth the only scriptura episto- 
laris of the Roman world. 

The ensuing succession of documents (e.g., a certificate of 
A.D. 400 in Wessely, Studien, xiv., pl. xiii.; a letter of A.D. 444 in 
Wessely, Schrifttafeln, pl. xii., No. 19) show a continuous 
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improvement in this form of writing, characterised by the boldness 
of the strokes and by the elimination of the last lingering majus- 
cule forms. The Ravenna deeds of the 5th and 6th centuries 
(Marini, I papiri diplomatici; Champollion-Figeac, Chartes et 
Mss. sur papyrus; E.  A. Bond, Facsimiles of Ancient Charters; 
Archivio paleogr. italiano, i., pl. 1-5) exhibit this hand a t  its per- 
fection. 

At this period the minuscule cursive made its appearance as 
a book-hand, first as marginal notes, and later for the complete 
books themselves. The only difference between the book-hand and 
that used for documents is that the principal strokes are shorter 
and the characters thicker. This form of the hand is usually called 
semi-cursive. 

The N a t i o n a l  Hands.-The fall of the Empire and the estab- 
lishment of the barbarians within its former boundaries did not 
interrupt the use of the Roman minuscule cursive hand, which 
was adopted by the newcomers. But for gaps of over a century 
in the chronological series of documents which have been pre- 
served, it  would be possible to follow the evolution of the Roman 
cursive into the so-called national hands, forms of minuscule 
writing which flourished after the barbarian invasions in Italy, 
France, Spain, England and Ireland, and which are still known 
as Lombardic, Merovingian, Visigothic, Anglo-Saxon and Irish. 
These names came into use a t  a time when the various national 
hands were believed to have been invented by the peoples who 
used them, but their connotation is merely geographical. 

Nevertheless, in spite of a close resemblance which betrays 
their common origin, these hands are specifically different, per- 
haps because the Roman cursive was developed by each nation in 
accordance with its artistic tradition. (Cf. Schiaparelli, Note 
paleograjiclze in Archivio stor. italiano, lxxiv. 55.) 

Lombardic Writing.-In Italy, after the close of the Roman 
and Byzantine periods, the writing is known as Lombardic, a 
generic term which comprises several local varieties. These may 
be classified under four principal types: two for the scriptura 
epistolaris, the old Italian cursive and the papal chancery hand, 
or littera romana, and two for the libraria, the old Italian book- 
hand and Lombardic in the narrow sense, sometimes known as 
Beneventana on account of the fact that it  flourished in the prin- 
cipality of Benevento. 

The oldest preserved documents written in the old Italian 
cursive show all the essential characteristics of the Roman cursive 
of the 6th century (Bonelli, Cod. pal. lombardo; Arch. pal. ital., 
i., iii., vii.). I n  northern Italy, this hand began in the 9th century 
to be influenced by a minuscule book-hand which developed, as 
will be seen later, in the time of Charlemagne; under this in- 
fluence it gradually disappeared, and ceased to exist in the course 
of the 12th century. I n  southern Italy, i t  persisted far on into 
the later middle ages (Russi, Paleogr. . . . de' docum. della prov. 
Napolitana) . 

The papal chancery hand, a variety of Lombardic peculiar to  
the vicinity of Rome and principally used in papal documents, 
is distinguished by the formation of the letters, a, e, q, t. It 
is formal in appearance at  first, but is gradually simplified, under 
the influence of the Carolingian minuscule, which finally prevailed 
in the bulls of Honorius 11. (1124-1130). The notaries public in 
Rome continued to use the papal chancery hand until the be- 
ginning of the 13th century. 

The old Italian book-hand is simply a semi-cursive of the type 
already described as in use in the 6th century. The principal 
examples are derived from scriptoria in northern Italy, where it  
was displaced by the Carolingian minuscule during the 9th century. 

I n  southern Italy, this hand persisted, developing into a calli- 
graphic form of writing, and in the 10th century took on a very 
artistic angular appearance (Lowe, Beneventan Script; facsimiles 
in Piscicelli-Taeggi, Paleogr. artist. di Monte Cassino). The 
Exultet rolls provide us with the finest examples. I n  the 9th 
century, it was introduced in Dalmatia by the Benedictine monks 
and developed there, as in Apulia, on the basis of the archetype, 
culminating in a rounded Beneventanu known as the Bari type 
(Novak, Scriptura Beneventana, Zagreb, 1920). 

Merovingian.-The offshoot of the Roman cursive which de- 

veloped in Gaul under the first dynasty of kings is called Mero- 
vingian writing. I t  is represented by thirty-eight royal diplomas 
(Lauer and Samaran, Les dipldmes originaux des Me'rovingiens), 
a number of private charters (Tardif, Facsim. de chartes et  
dipl6mes) and the authenticating documents of relics (Prou, 
Recueil de facsim., 1904, pl. v.). 

Though less than a century intervenes between the Ravenna 
cursive and the oldest extant Merovingian document (A.D. 625), 
there is a great difference in appearance between the two writings 
The facile flow of the former is replaced by a cramped style, in 
which the natural slope to  the right gives way to an upright hand, 
and the letters, instead of being fully outlined, are compressed 
to such an extent that they modify the shape of other letters. 
Copyists of books used a cursive similar to that found in docu- 
ments, except that the strokes are thicker, the forms more regular, 
and the heads and tails shorter (Album pale'ogr. de la Soc. de I' Ec. 
des Chartes, pl. 12). 

The Merovingian cursive as used in books underwent simplifica- 
tion in some localities, undoubtedly through the influence of the 
minuscule book-hand of the period. The two principal centres 
of this reform were Luxeuil and Corbie (Traube, P e r ~ o n a  Scot- 
forum in Sitzungsberichte of the Munich Academy, 1900; Liebart, 
Corbie Scriptorium in W. M. Lindsay's Palaeogr. Lat., i.). 

With the appearance, early in the 8th century, of the Caro- 
lingian minuscule, the Merovingian hand ceased to be used for 
books. I n  the Carolingian chancery, where it persisted longest, 
it soon discarded its characteristic forms and intricate combina- 
tions of letters under the influence of the new hand. Only a few 
archaic types with long slender heads and tails, vaguely reminiscent 
of the old script, survived in diplomatic writing until the 11th 
century. 

Visigothic Writing.-In Spain, after the Visigothic conquest, 
the Roman cursive gradually developed special characteristics. 
Some documents attributed to  the 7th century display a transi- 
tional hand with straggling and rather uncouth forms (Ewald 
and Loewe, Exempla scripturae visigothicae, pl. 3). The  dis- 
tinctive features of Visigothic writing, the most noticeable of 
which is certainly the q-shaped g, did not appear until later, in 
the book-hand. The book-hand became set a t  an early date. 
In the 8th century it  appears as  a sort of semi-cursive; the earliest 
example of certain date is ms. lxxxix. in the Capitular Library in 
Verona (Clark, Collectanea hispanica, 63, 129-130; Schiaparelli 
in Arch. stor. ital. lxxxii., 106). From the 9th century the calli- 
graphic forms become broader and more rounded until the 11th 
century, when they become slender and angular (numerous re- 
productions in Ewald and Loewe, Exempla; Burnam, Paleogr. 
iberica; Clark, Collectanea; Garcia Villada, Paleogr. espanola). 

The Visigothic minuscule appears in a cursive form in docu- 
ments about the middle of the 9th century, and in the course of 
time grows more intricate and consequently less legible (Munoz, 
Paleogr. visigoda; Garcia Villada, op. cit.). I t  soon came into 
competition with the Carolingian minuscule, which supplanted it 
as a result of the presence in Spain of French elements such as 
Cluniac monks and warriors engaged in the campaign against the 
Moors (Hessel, Ausbreitung der karol, iMinzcske1 in Arclziv fur  
Urkundenforschung, vii., viii.). 

The Irish and Anglo-Saxon hands, which were not directly de- 
rived from the Roman minuscule cursive, will be discussed later. 

111. SET MINUSCULE WRITING 

One after another, the national minuscule cursive hands were 
superseded by a set minuscule hand which has already been men- 
tioned. I ts  origins may now be traced from the beginning. 

Hal f -unc ia l  Writing.-The early cursive was the medium in 
which the minuscule forms were gradually evolved from the cor- 
responding majuscule forms. Minuscule writing was thus cursive 
in its inception. As the minuscule letters made their appearance 
in the cursive writing of documents, they were adopted and given 
calligraphic form by the copyists of literary texts, so that the set 
minuscule alphabet was constituted gradually, letter by  letter, 
following the develapment of the minuscule cursive. Just as 
some documents written in the early cursive show a mixture of 
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majuscule and minuscule forms, so certain literary papyri of the 
3rd century (Oxyrhy?zchus Papyri, iv., pl. vi., No. 668; xi., pl. vi., 
No. 1,37g), and inscriptions on stone of the 4th century (Pal. Soc., 
pl. 127-8; Arch. pal. ital., v., pl. 6 )  yield examples of a mixed set 
hand, with minuscule forms side by side with capital and uncial 
letters. The number of minuscule forms increases steadily in 
texts written in the mixed hand, and especially in marginal notes, 
until by the end of the 5th century the majuscule forms have 
almost entirely disappeared in some mss. 

This quasi-minuscule writing, known as the Half-uncial (see 
the many examples in Chatelain, Semiuncial Script.) is thus 
descended from a long line of mixed hands which, in a synoptic 
chart of Latin scripts, would appear close to the oldest librariae, 
and between them and the epistolaris (cursive), from which its 
characteristic forms were successively derived. I t  had a con- 
siderable influence on the continental scriptura libraria of the 7th 
and 8th centuries. 

I r i s h  and Anglo -Saxon  Writing.-The half-uncial hand 
was introduced in Ireland along with Latin culture in the 5th 
century by priests and laymen from Gaul, fleeing before the 
barbaria:: invasions. I t  \vas adopted there to the exclusion of thc 
cursive, and soon took on a distinct character. There are two 
well established classes of Irish writing as early as the 7th cen- 
tury: a large round half-uncial hand, in which certain majuscule 
forms frequently appear, and a pointed hand, which becomes more 
cursive and more genuinely minuscule. The latter developed 
out of the former (Keller, Angelsiichsische Palaeogr.). One of 
the distinguishing marks of mss. of Irish origin is to be found 
in the initial letters, which are ornamented by interlacing, ani- 
mal forms, or a frame of red dots. The most certain evidence, 
however, is provided by the system of abbreviations and by the 
combined square and cuneiform appearance of the minuscule at  
the height of its development (cf. Schiaparelli in Arch. stor. ital., 
lxxiv., ii., 1-1 26). 

These two types of Irish writing were introduced in the north 
of Great Britain by  the monks, and were soon adopted by the 
Anglo-Saxons, being so exactly copied that it is sometimes difficult 
to determine the origin of an example. Gradually, however, the 
Anglo-Saxon writing developed a distinct style, and even local 
types (Keller, op. cit.; Lindsay, Early Welsh Script), which were 
superseded after the Norman conquest by the Carolingian minus- 
cule. Through St. Columba and his followers, Irish writing spread 
to the continent, and mss. were written in the Irish hand in the 
monasteries of Bobbio and St. Gall during the 7th and 8th 
centuries. 

T h e  C a r o l i n g i a n  Minuscule.-In Ireland, an imported 
quasi-minuscule hand developed into a perfect minuscule. On 
the continent, where the copyists of books commonly used a 
cursive script, i t  is more difficult to trace the transition from the 
half-uncial to the perfect minuscule, which appeared in the time 
of Charlemagne and is consequently known as Carolingian. The 
origin of this hand is much disputed. This is due to the confusion 
which prevailed before the Carolingian period in the libraria in 
France, Italy and Germany as a result of the competition between 
the cursive and the set hands. I n  addition to the calligraphic 
uncial and half-uncial writings, which were imitative forms, little 
used and consequently without much vitality, and the minuscule 
cursive, which was the most natural hand, there were innumerable 
varieties of mixed writing derived from the influence of these 
hands on each other. I n  some, the uncial or half-uncial forms 
were preserved with little or no modification, but the influence of 
the cursive is shown by the freedom of the strokes; these are 
known as rustic, semi-cursive or cursive uncial or half-uncial 
hands. Conversely, the cursive was sometimes affected, in vary- 
ing degrees, by  the set libmriae; the cursive of the epistolaris 
became a semi-cursive when adopted as a libraria. Nor is this all. 
Apart from these reciprocal influences affecting the movement 
of the hand across the page, there were morphological influences 
at  work, letters being borrowed from one alphabet for another. 
This led to  compromises of all sorts and of infinite variety between 
the uncial and half-uncial and the cursive. I t  will readily be 
understood that the origin of the Carolingian minuscule, which 

must be sought in this tangle of pre-Carolingian hands, involves 
disagreement. The new writing is admittedly much more closely 
related to the epistolaris than the primitive minuscule; this is 
shown by certain forms, such as the open a (u ), which recall 
the cursive, by the joining of certain letters, and by the clubbing of 
the tall letters b d h 1, which resulted from a cursive ductus. All 
palaeographers agree in assigning the new hand the place shown 
in the following table: 

Epistolaris I 
Capitals Half- Rustic Pre-Caro- Semi- 
Uncials uncial uncial and lingian cursive 1 1 1 rarulingiall! 

hiinus- 
cule. 
curs- 

Controversy turns on the question whether the Carolingian 
minuscule is the primitive minuscule as modified by the influence 
of the cursive or a cursive based on the primitive minuscule. I t s  
place of origin is also uncertain; Rome, the Palatine school, 
Tours, Metz, Reims, St. Denis and Corbie have been suggested, 
L.. uut no agreement 11ds Lee11 red~hed.  (For the la tex pronounce- 
ment cf. Steinacker in Miscellanea Ehrle, iv., 126 sq.) 

In  any case, the appearance of the new hand is a turning point 
in the history of culture. So far as Latin writing is concerned, 
it marks the dawn of modern times. 

IV. THE RISE O F  MODERN WRITING 
I t  is impossible here to describe in detail the transformations 

which the Carolingian minuscule underwent at  the hands of gen- 
erations of clerks through the middle ages. The course of its 
development may be summarized in a few words. There are 
undeniable points of contact between architecture and palaeo- 
graphy, and in both it  is possible to distinguish a Romanesque 
and a Gothic period. The creative effort which began in the post- 
Carolingian period culminated at  the beginning of the 12th cen- 
tury in  a calligraphy and an architecture which. though still 
somewhat awkward, showed unmistakable signs of power and ex- 
perience, and at  the end of that century and in the first half of 
the 13th both arts reached their climax and made their boldest 
flights. 

The topography of later mediaeval writing has hardly been in- 
vestigated at  all as yet. National varieties can, of course, be dis- 
tinguished. The English Gothic cursive presents certain typical 
forms and a number of peculiarities of outline. In  Germany, 
efforts have been made to tabulate the distinguishing features of 
local hands (Steinacker, Diplomatik und Landeskunde; Schubert, 
Eine liitticher Schriftproz'inz, etc.). The problem becomes com- 
plicated as a result of the development of international relations, 
and the migration of clerks from one end of Europe to the other 
(Hajnal, Zrrastortenet az irasbelkeg felujulasa korabol, Budapest, 
1921). 

During the later centuries of the middle ages the Gothic minus- 
cule continued to improve within the restricted circle of de luxe 
editions and ceremonial documents. I n  common use, it  degen- 
erated into a cursive which became more and more intricate, full 
of superfluous strokes and complicated by abbreviations. 

I n  the first quarter of the 15th century an innovation took 
place which exercised a decisive influence on the evolution of 
writing in Europe. The Italian humanists were struck by the 
eminent legibility of the mss., written in the improved Caro- 
lingian minuscule of the 10th and 11th centuries, in which they 
discovered the works of ancient authors, and carefully imitated 
the old writing. Their example was followed by many copyists. 
The papal chancery adopted the new fashion for some purposes, 
and thus contributed to its diffusion throughout Christendom. 
The printers played a still more significant part in establishing 
this form of vriting by using it, from the year 1465, as the basis 
for their types. The humanistic minuscule soon gave rise to a 
sloping cursive hand, known as the Italian, which was also taken 
up by printers in search of novelty and thus became the italic 
type. 

I n  consequence, the Italian hand became widely used, and in 
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the 16th century began to compete with the Gothic cursive. In  
the 17th century, writing masters were divided between the two 
schools, and there was in addition a whole series of compromises. 
The Gothic characters gradually disappeared. A few survived 
until the middle of the 18th century, but since then, except in 
Germany, which has shown a persistent preference for the Gothic, 
the Italian has been universally used. Brought to perfection in 
recent times by English calligraphers, it is taught in schools 
everywhere under the name of English cursive. 
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PALAEOLITHIC : see ARCHAEOLOGY: Stone  Age. 
PALAEOLOGUS, a Byzantine family name which first 

appears in history about the middle of the 11th century. Michael 
Palaeologus (q.v.), son of Andronicus Palaeologus Comnenus, 
became the eighth emperor of that name in 1260, and was in turn 
followed by his son Andronicus 11. (1282-1328). Michael, the 
son of Andronicus, and associated with him in the empire, died in 
1320, but left a son, Andronicus III. ,  who reigned from 1328 to 
1341 ; John VI. (13 55-91), Manuel 11. (1391-1425) and John 
VII. (142 5-48) then followed in lineal succession; Constantine 
XI.  or XXI., the last emperor of the East (1448-53), was the 
younger brother of John VII. Other brothers were Demetrius, 
prince of the Morea until 1460, and Thomas, prince of Achaia, 
who died at  Rome in 1465. A daughter of Thomas, ZoE by name, 
married Ivan 111. of Russia. A younger branch of the Palaeologi 
held the principality of hlonferrat from 1305 to 1533, when it 
became extinct. 

See ROMAN EMPIRE, LATER, and articles on the separate rulers. 
PALAEONTOLOGY, the science which deals with the re- 

mains of animals and plants found buried in the rocks. For con- 
venience it  is now customary to use the term only for the study 
of fossil animals, and to deal with plants under the head of 
palaeobotany (9.v.). I n  essence however, the two form one 
science distinguished from zoology and botany by the fact that 
the organisms with which it deals are not all of the same age, 
but cover, incompletely it  is true, the history of life in the world 
from a time not long after its appearance, when organisms 
capable of being preserved first arose. 

Preservation.- In most cases only the hard parts of animals 
are capable of preservation as fossils, but under especially favour- 
able circumstances the soft parts may be represented either by 
an impression upon the surrounding rock. or by stains, or even by 
a petrifaction which may preserve the microscopical structure of 
muscle and other tissues. 

The preservation of any animal as a fossil depends on its burial 
in a sediment which is not subsequently destroyed by denudation. 

In  the sea, the remains of marine animals are continually ac- 
cumulating on the sea-bottom. They may lie in the place where 
they fall or, if exposed to the action of currents, be carried for  
considerable distances and when the speed of the current becomes 
insufficient to move them, be laid down, often in association with 
many other objects of the same area and weight. Thus it  is 
common to find great accumulations of fossil shells all of approxi- 
mately the same size, which are not necessarily in the place where 
they actually lived. On the other hand shells of burrowing mol- 
luscs may be found as they were in life. The remains of animals 
even if of such relatively permanent structure as shells are 
soon destroyed if they lie for long exposed to the action of the 
sea, and they can only be preserved if they are deposited a t  a 
place where mud or sand is being laid down. Such districts are 
comparatively rare and of local occurrence. They may be found 
chiefly where the sea-bottom off a coast is sinking. Certain special 
areas such as coral reefs provide exceptionally favourable condi- 
tions for the preservation of marine fossils. 

On land the possibilities of preservation are much smaller. The 
remains of a land fauna are chiefly preserved either in the sedi- 
ments which form on the bottom of lakes, or perhaps more com- 
monly in arid areas where the general level of the land-surface 
is rising, because of the distribution of dust and sand over it  by 
wind action. Under these circumstances the skeleton of a dead 
animal may become covered by a pile of blown sand, and may, 
if i t  escape the action of floods and wind, remain buried for 
geological periods. One exceptional method of preservation, more 
important in the case of plants than animals, is in  the detritus 
of forests growing on a coastal plain a t  or below high-water mark, 
as do mangroves to-day. If this plain be situated in a sinking 
area, great masses of deposits (now represented by coal-fields) 
may be built up, and in them animals and plants will be abun- 
dantly preserved. 

The nature of the preservation of an individual fossil depends 
greatly on its own chemical and physical composition, and on 
that of the surrounding sediments. The calcareous shells of mol- 
luscs and brachiopods, if buried in a mud which becomes con- 
verted into a clay, may be preserved indefinitely in their original 
form, because such rocks hinder the passage of water, which, 
when freely allowed, will either dissolve ,the shell completely or 
bring about a re-arrangement, often into crystals, of the molecules 
of which it  is composed. I n  some cases such clays, especially if 
they become impregnated with petroleum, may preserve traces 
of the soft parts of the animal, in the form of a carbonaceous 
film made from its material exactly as coal has arisen from plant 
materials. 

The most remarkable of such fossils are those from the Middle 
Cambrian of Burgess pass, British Columbia, described by C. D. 
TnTalcott. Here the external form even of slender soft processes 
of worms has been perfectly preserved and even something of 
their internal anatomy can be made out from colour differences 
in the carbonaceous films which represent them. 

When buried in  sand a shell is exposed to the action of per- 
colating waters which if acid are capable of dissolving it. I t s  
preservation is therefore dependent either on the sealing down of 
the sand by such a layer of clay as will prevent the circulation of 
water, or on a solidification of the sand by a cementing together 
of the individual grains, usually by calcium carbonate, which 
happens sufficiently rapidly to  form a solid case round the shell. 
which may then persist if the percolating water be completely 
saturated with calcium carbonate, altered only by the laying 
down of further calcite in  its pores. I n  many cases however the 
shell itself is entirely removed in solution, and its former presence 
is shown by a cavity in the sandstone, which reproduces the 
surfaces of the shell in negative (often with complete perfection). 

When buried in a calcareous mud such as that which ac- 
cumulates in the lagoon behind a coral reef, a shell often remains 
unaltered, and in a limestone which has been formed from such 
a mud, may be found in its original form, or changed only by 
the addition of more calcite. Under exceptional circumstances 
the material of an animal's skeleton may be removed and replaced 
by silica, sometimes as opal, by iron pyrites or other minerals. 

P r e p a r a t i o n  of Fossils.-Before it  can be studied, any fossil 
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m u s t  b e  freed as completely as possible f r o m  t h e  surrounding 
matrix.  T h e  technique o f  th i s  operation varies i n  each individual 
case;  bones  and shells, preserved i n  clays, can o f t e n  b e  entirely 
cleaned b y  washing. T h e  chit inous skeletons o f  arthropods and 
graptolites are somet imes  preserved unaltered i n  shales, sand- 
stones or l imestones,  and can  t h e n  b e  prepared b y  removing t h e  
rock  w i t h  hydrofluoric or hydrochloric acid. T h e  resulting prep- 
aration can t h e n  i n  s o m e  cases b e  stained and mounted  or cut  
i n t o  sections exactly  as i f  i t  had formed part o f  a recent animal. 
Generally  however  t h e  rock surrounding t h e  fossil m u s t  be re- 
m o v e d  mechanically  b y  needles or chisels and hammers.  W h e r e  
t h e  fossil i s  represented b y  a cav i ty  whose  walls preserve a mould 
o f  i t s  surfaces,  i t  i s  necessary t o  m a k e  casts i n  plaster o f  Paris 
or m o r e  usually i n  w a x ,  plasticene o r  glue. For small complex 
objects  such as t h e  skull  o f  a fish, i t  i s  o f t e n  preferable t o  remove 
t h e  b o n e  and rely o n  such  casts, rather t h a n  t o  a t tempt  t o  pick 
away  t h e  stone and preserve t h e  actual bone  substance. Some- 
times however  b o t h  rock  and bone  are t o o  hard t o  b e  attacked 
b y  steel tools ,  and t o o  similar chemically t o  b e  prepared b y  
solution i n  acid. I n  these  cases i t  i s  possible t o  discover t h e  struc- 
*....- LUIb by a x e t h o d  invented by W .  J .  S ~ l l a s .  By this  technique 
o n e  surface o f  t h e  specimen i s  ground t o  a flat face o n  which t h e  
fossil i s  shown i n  section. An enlarged photograph i s  t h e n  m a d e  
o f  th i s  ground surface.  A layer o f  rock o f  a definite thickness 
i s  t h e n  removed  b y  fur ther  grinding and another photograph i s  
taken ,  and t h e  process i s  repeated unti l  t h e  whole o f  t h e  fossil i s  
ground away ,  b u t  t h e  appearance o f  t h e  sections m a d e  across i t  a t  
def ini te  distances apart  i s  preserved i n  t h e  series o f  photographs. 
E a c h  sect ion i s  reproduced b y  being cu t  ou t  o f  a sheet o f  w a x  
o f  appropriate th ickness  and these  wax-plates w h e n  piled u p  i n  
correct order reproduce per fec t ly  t h e  shape o f  t h e  original fossil 
a t  a n y  magnif ication required. T h i s  m e t h o d ,  though extremely 
laborious, leads t o  results  which  can b e  attained i n  n o  other w a y .  
I n  some cases i t  m a y  b e  necessary t o  m a k e  a thousand sections, 
photographs and wax-plates o f  a single object .  

T h e  preparation o f  t h e  skeleton o f  a large vertebrate i s  usually 
carried o u t  w i t h  a h a m m e r  and chisel, t h e  rock being carved away 
f r o m  t h e  bones  un t i l  these  are f r e e :  t h e y  can t h e n  b e  mounted  
so as t o  f o r m  a skeleton exactly  as are t h e  bones  o f  a recent 
animal. 

His tory .- The fossil remains o f  animals h a v e  long attracted 
at tention.  I n  a Neoli thic grave a t  Dunstable,  Beds., a skeleton 
was found  surrounded b y  fossil echinoderms f r o m  t h e  chalk, and a 
f a m o u s  silicified tree-trunk acted as a pedestal i n  a n  Etruscan 
t o m b .  Fossil shells were  repeatedly observed during mediaeval 
t imes  and are referred t o  i n  such w o r k s  as Agricola, "De Natz~ra 
Fossilium," 15 58. During t h e  1 8 t h  century m a n y  works  containing 
illustrations o f  fossils were  published and some a t tempt  was m a d e  
t o  understand their  s tructure and compare t h e m  w i t h  living forms.  
I n  one  case a skeleton o f  Megatherium was  actually set u p  i n  what  
was  supposed t o  b e  i t s  natural position i n  t h e  m u s e u m  a t  Madrid. 
T h e  whole conception o f  palaeontology was,  however,  changed b y  
t h e  w o r k  of  t w o  m e n .  

T h e  first o f  these  was  W i l l i a m  S m i t h  (q.v.), a land-surveyor, 
w h o  i n  1791 w h e n  supervising t h e  construction o f  t h e  Kennet  
and A v o n  canal, observed t h a t  each o f  t h e  well-marked formations 
represented i n  t h e  Jurassic rocks  i n  t h e  neighbourhood o f  Bath ,  
w a s  characterized b y  t h e  presence o f  fossils which could no t  b e  
found  i n  t h e  b e d s  above or below. S m i t h  was  able t o  show t h a t  
i t  w a s  possible b y  t h e  aid o f  t h e  contained fossils t o  trace t h e  
format ions  h e  had recognised near Bath ,  across t h e  Midlands o f  
England t o  t h e  Y o r k s h i r e  coast. T h e s e  observations f o r m  t h e  
basis o f  stratigraphical geology and showed tha t  there had b e e n  
a succession o f  d i f f eren t  faunas living i n  t h e  English region during 
geological t i m e .  

Secondly,  Georges.  Baron  Cuvier  (q.v.) applied t o  t h e  skeletons 
o f  fossil ver tebra tes  t h e  m e t h o d s  o f  s tudy  already developed f o r  
recent  animals. I n  h i s  great w o r k  Recherches stir les Ossements 
Fossiles, h e  gave m o s t  accurate and detailed accounts o f  the  t e e t h  
and bones  o f  fossil m a m m a k  and reptiles, endeavouring t o  build 
u p  b y  a comparison o f  m a n y  specimens t h e  complete skeleton o f  
a n u m b e r  o f  f o r m s  and t o  determine their  systematic position i n  
t h e  animal k i n g d o m  b y  t h e  methods  o f  comparative anatomy.  

Finally, f r o m  a s tudy  o f  the skeleton h e  a t tempted  t o  i n f e r  some-  
thing o f  t h e  habits  o f  t h e  animals w i t h  which  h e  dealt. H i s  w o r k  
w a s  o f  t h e  first importance because it showed t h a t  m a n y  fossil 
animals were o f  t y p e s  t h a t  n o  longer exist. Previously w h e n  only  
ext inct  invertebrates had b e e n  studied,  i t  w a s  always possible t o  
say t h a t  t h e y  still lived and would one  d a y  b e  found  w h e n  t h e  
seas o f  t h e  world had b e e n  completely explored. W h e n  n o t  one  
b u t  v e r y  m a n y  large ext inct  animals had b e e n  shown t o  h a v e  
existed i n  France and elsewhere, th i s  possibility b e c a m e  less 
plausible; e v e n  i n  1824 t h e  world had been  so well exploited t h a t  
i t  w a s  m o s t  improbable t h a t  m a n y  large animals remained u n-  
k n o w n  t o  zoologists. Indeed only  t w o  completely n e w  t y p e s  
h a v e  since b e e n  discovered, t h e  great panda and t h e  okapi .  

F r o m  W i l l i a m  S m i t h  and Georges Cuvier t w o  d i f feren t  l ines o f  
palaeontological w o r k  h a v e  arisen. U n t i l  comparatively recent ly  
invertebrate fossils h a v e  chiefly b e e n  studied b y  m e n  w h o s e  inter-  
ests  l a y  i n  stratigraphical geology and w h o  used t h e m  purely as 
t ime-markers.  just as potsherds are used b y  archaeologists. T h e  
t y p e  o f  w o r k  initiated b y  Cuvier has b e e n  carried o n  ch ie f ly  b y  
zoologists and anatomists  and has been  concerned i n  t h e  m a i n  w i t h  
vertebrates. 

G E O L O G I C A L  P A L A E O N T O L O G Y  
T h e  geological use o f  fossils as t ime-markers  rests primarily  o n  

a basis o f  observation o f  t h e  actual occurrence o f  t h e  remains  o f  
t h e  species o f  animals i n  t h e  rocks.  V e r y  extensive collections h a v e  
shown, f o r  example,  tha t  individuals o f  t h e  genus Producfzds are 
never found  except  i n  rocks o f  U p p e r  Devonian,  Carboni ferous  and 
Permian age:  t h a t  t h e  species Productus giganteus can o n l y  b e  
found  i n  rocks whose  deposition occupied a comparatively small 
part o f  Lower  Carboniferous t i m e ,  whilst  t h e  f a m i l y  Productidae 
lived :ram t h e  C p p e r  Ordovician t o  t h e  end o f  t h e  Permian.  T h e s e  
facts  are a m e r e  mat ter  o f  observation; their  accuracy depends  
u p o n  a correct i d e n t i f i c a t i o ~  o f  fossiIs, and o n  t h e  e x t e n t  o f  t h e  
collections w h i c h  h a v e  b e e n  studied. T h e  impor tance  o f  strati- 
graphical geology f o r  commercial purposes is  so great t h a t  n o t  
o n l y  have  all civilised countries b e e n  subjected t o  surarey, b u t  
geological investigations h a v e  b e e n  conducted o n  a n  ex tens ive  
scale all over t h e  world e v e n  i n  such difficult regions as Spits-  
bergen, Patagonia, central A fr ica  and Mongolia. T h u s  t h e  ex ten t  
o f  t h e  evidence as t o  t h e  distribution i n  t i m e  o f  t h e  larger groups 
o f  fossil animals i s  v e r y  great, and w e  are entitled t o  l a y  great 
weight  o n  t h e  order o f  appearance and period o f  existence o f  
such groups. 

C l a s s i f i c a t i o n  of S t r a t i f i e d  Rocks.- The divisions recognised 
b y  W i l l i a m  S m i t h  were marked  primarily b y  1itholoe;ical d i f f er -  
ences. T h e  Lower  Lias i n  t h e  ~ a t h  distr ict -is  mos t& c lay ,  t h e  
Middle Lias contains hard bands o f  sandstone k n o w n  as marl-  
stone, t h e  t h i n  U p p e r  Lias is  predominantly l imestone,  t h e  base  
o f  t h e  In fer ior  Oolite is merely  unconsolidated sand and so on. 
I t  was  i n  such formations readily separable f r o m  one another  b y  
inspection t h a t  S m i t h  collected t h e  fossils o n  w h i c h  h e  founded  
his  generalisation t h a t  geological formations could b e  identi f ied 
b y  t h e  fossils which  t h e y  contained. 

Later workers extended th i s  conception and used i t  f o r  t h e  
division o f  t h e  stratified rocks o f  t h e  world in to  sys tems  originally 
distinguished f r o m  one  another b y  t h e  character o f  the i r  fauna.  
T h u s  R. I .  Murchison separated p f f  a great series o f  format ions  
as t h e  Silurian sys tem,  because o f  t h e  occurrence i n  t h e m  o f  
certain fossils, trilobites and graptolites f o r  example,  w h i c h  d o  
n o t  occur or are rare and inconspicuous i n  later geological t ime .  
T h e  character o f  t h e  basis o n  which  th i s  s y s t e m  w a s  f o r m e d  w a s  
m a d e  clear b y  t h e  fanlous long-continued discussion b e t w e e n  
Murchison and A d a m  Sedgwick.  T h e  latter had mapped  N o r t h  
W a l e s ,  dividing u p  t h e  rocks o f  w h i c h  i t  is  composed i n t o  forma-  
t ions and grouping t h e  whole i n  t h e  Cambrian sys tem.  W h e n  
a f t e r  t h e  establishment o f  t h e  Silurian s y s t e m  b y  Murchison ,  t h e  
fossils collected b y  Sedgwick came t o  b e  examined,  i t  w a s  dis- 
covered tha t  t h e  whole assemblage o f  Sedgwick's Cambrian  fossils 
was tha t  which  characterised t h e  Silurian sys tem,  and Murchison  
claimed tha t  t h e  t e r m  Cambrian was  synonymous  w i t h  Silurian. 
T h u s  t h e  t w o  conceivahle methods  o f  dividing stratified rocks 
in to  groups o n  t h e  basis o f  their  l i thology and o f  the i r  palae- 



PALAEONTOLOGY [GEOLOGICAL 

ontology were placed in opposition and the true nature of the 
differences had to be considered. 

I t  is certain that every change in the character of sediments 
depends on a modification of the geography of the region in which 
they were being laid down, and that in those cases where successive 
rocks have an unconformable relationship to one another, there is 
an interval of time separating the two. I t  is now evident that the 
changes in the fauna which distinguish one formation from an- 
other are to a great extent the result of the evolution which has 
proceeded during the time separating the deposition of the sedi- 
ments involved. Thus the evidence from stratigraphy and from 
palaeontology should lead to the same conclusions. But the 
changes in fauna, depending as they do on evolution which pro- 
ceeds with time, should occur whether or not the geography is 
so altered as to cause a modification in sedimentation. I t  should 
therefore be possible on palaeontological grounds to  divide the 
rocks of a single geological formation into smaller periods not 
necessarily recognisable by lithological differences but displayed 
by a change in fauna. The first geologist to do so was Oppel, 
who divided the Lias into small periods which he called zones. 
Technically a zone consists of the sediments which were laid 
down during the period of existence of a particular species of 
animal. I n  practice it is usually found that they are most readily 
recognised not by the presence of a single species but by  the co- 
existence of a group of forms not one of which is necessarily 
present in each locality where the zone occurs. 

Zones.-This process of dividing rocks into small divisions has 
been carried to an extreme length among Jurassic and Cretaceous 
sediments, but has to some extent been applied to all systems. 
The Cambrian system, divided into groups primarily on the lith- 
ology of the sediments of that age in  north Wales, has been 
sub-divided into some 12 zones, chiefly on the evidence afforded 
by the range of different genera or species of trilobites. The suc- 
ceeding Ordovician and Silurian systems were shown by Charles 
Lapworth to be divisible on the evidence of graptolites, and it has 
since been found that these graptolite zones can be recognised 
not only in the region of south Scotland, where they were estab- 
lished, but throughout western Europe, North America and even 
Australia. They are thus of world-wide significance. 

Facies.-In the course of his work, Lapworth emphasized the 
fact that the Ordovician and Silurian rocks of south Scotland 
existed in  two different forms-sandstones, shales and limestones, 
containing trilobites, the shells of brachiopods and molluscs, and 
corals; and very thin-bedded usually black shales often crowded 
with graptolites but usually yielding very few other fossils. He 
called these two rock types the "Shelly" and the "Graptolite" 
facies respectively. Owing to the occasional occurrence of grapto- 
lites in the shelly facies, he was able to show that the difference 
between the faunas of the two types did not depend on differences 
of time, but could be completely accounted for by the assumption 
that the rocks of the shelly facies were laid down near the coast 
in shallow water, where trilobites and shells were living. The 
graptolite shales on the other hand were deposited in relatively 
deep water and the graptolites whose remains were found in them 
were pelagic animals floating freely in  the sea, their skeletons 
after the death of the colony sinking to the bottom and becoming 
buried in the scanty sediments which were there accumulating. 
The conception that two faunas of identical age may differ even 
completely on accoubt of such a difference of facies, is a most im- 
portant one, which has always to  be kept in mind in discussing 
the geological age of any rock. Modern work on the distribution 
of animals on the floor of the Kattegat, the North Sea, and the 
English Channel, has shown conclusively that in  very short dis- 
tances, in some cases within a few hundred yards, totally different 
forms may be lying buried in the sea bottom; the character of 
the fauna being determined in part b y  the nature of the soil, 
whether gravel, sand or mud, in part by  the depth of water. (See 
MARINE BIOLOGY.) 

The fact that graptolites are unattached forms living floating 
in the surface layers of the water, explains the occurrence of their 
skeletons in both the shelly and graptolitic facies, and also ac- 
counts for their extraordinarily wide distribution, whilst the fact 

that they were undergoing a rapid evolution is the explanation of 
their value for recognising small periods of time. The graptolite 
zones of the Palaeozoic, however, probably cover long periods of 
time in comparison with those which are recognised in Jurassic 
rocks. Throughout the Mesozoic, zones have been established on 
the basis of the ammonites. These animals are often enormously 
abundant as individuals and were undergoing very rapid evolution 
from their first appearance a t  the base of the Permian to their 
disappearance a t  the top of the Cretaceous. Many of them are 
found in sediments of all types, individuals of the same species 
may be buried in sandstones, shales or limestones, a fact which 
suggests that like the graptolites, most of them at  least did not 
dwell on the sea-bottom but swam freely in mid-waters or near 
the surface. These habits would explain the wide geographical 
range which some of them are known to have covered. For ex- 
ample, the same or closely similar species of Mortoniceras occur 
in Texas, India, South Africa and Europe. 

Ammonite zones may be  and have been established in all 
marine sediments up  to the top of the Cretaceous, but when we 
pass to Tertiary formations we enter into conditions in which no 
group of marine animals can be used for a world-wide division 
into zones. The difficulty of subdividing the Tertiary period in 
all probability is to  be accounted for by the absence of any group 
of highly developed pelagic forms undergoing a rapid evolution 
and capable of ready preservation as fossils. A survey of the 
present fauna of surface waters, especially of those not entirely 
coastal, suggests that the most valuable groups for zonal purposes 
in the Tertiary would be the whales, whose size and rarity 
renders them unavailable; and the copepods which are, except 
in very special cases, incapable of preservation. Thus the sub- 
division of the Tertiary period, so  far  as  rocks of marine origin 
are concerned, necessarily rests on bottom-living forms from 
shallow seas, such as the Foraminifera, Gastropoda, Lamelli- 
branchia and Echinoidea. I t  is perfectly clear from the present- 
day distribution that species belonging to the last three groups 
have in general a restricted geographical distribution, and that 
they are very sensitive to  changes of facies. The fundamental 
nature of the shortcomings which such materials possess when 
used as time-markers is vividly illustrated by  the uncertainty 
which still exists as to the ages of the Tertiary deposit of Australia 
and South America. Indeed the Foraminifera, unsatisfactory as 
they theoretically should be, seem on the whole the most suitable 
fossils for determining the correlation of Tertiary rocks, a t  any 
rate over such a part of the world's surface as experienced tropical 
or warm conditions. 

Foraminifera and such other small fossils as Ostracoda have 
recently attained a new and special importance in stratigraphical 
geology, because they can be determined in the fragments fetched 
up from bore-holes made with a jumper. The exploratory bores 
made very extensively to prove oil-fields yield such material, the 
investigation of which has become a special branch of palae- 
ontology now actively pursued because of its economic importance, 
especially by American workers. 

Es tab l i shment  of Zones.-The zones so far  considered rest 
entirely on an observational basis. They have been defined by 
recording the observed distribution of particular species in a series 
of rocks whose succession can be determined by mapping. I t  is 
clear that their validity depends entirely on the certainty with 
which the individuals of a species can be recognised and on the 
extent to which collections have been made. The business of a 
geologist intent on establishing zones is to collect as many fossils 
as  possible from each bed of a well-exposed series, and then in 
the presence of the whole material to draw the limit of his species 
as finely as he can. That is, to indicate b y  a name ( to b e  regarded 
purely as a method of handling the facts) each type of organism 
which can be distinguished from all others by  observable and con- 
stant morphological characters. Theoretically such groupings 
should 'be made without reference t o  the beds in which the indi- 
vidual fossils have occurred, but in  practice i t  is usually found 
that recognition of the more minute differences in structure is 
rendered much easier if the relative ages of the specimens under 
consideration be taken into account. Nevertheless, this practice, 
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universally and necessarily pursued, introduces the danger that 
the optimism of the student may lead him into the acceptance 
as permanent and characteristic, of features which are not such in 
fact. 

For  full use to be made of the information acquired by the 
process suggested in the preceding paragraph, it is necessary to  
compare the species of fossils which have been thus recognised, 
with materials from other parts of the worlci. As very few 
museums possess collections from all over the world and as these 
will in any case be inadequate, such a comparison can only be 
made with fossils previously described. I t  is therefore a primary 
duty of a palaeontologist to  publish detailed descriptions illus- 
trated by accurate and clear figures of the forms he recognises, 
but he may only do so after he has compared his own specimens 
with the whole of the published accounts of similar creatures. 
This process is extraordinarily laborious and tedious but is ren- 
dered far easier if there is a modern monograph of the whole group 
invc!ved. After each individual fossil of the co!!ectinn has been 
referred to a definite species, i t  is easy to discover whether any 
of them are restricted to a definite bed or series of beds, and i t  is 
then neLesaary to  ori is icier whether the abaenct: of a given spc'ies 
a t  any particular horizon is due to the age of those rocks, or can 
be accounted for by  a change of facies, which will in most cases 
be indicated by a change in the lithology. Life-zones are intended 
to be founded on the period of existence of a definite species of 
animal, and hence should have a validity throughout the entire 
region in which the animal in question lived. Thus zones should 
not be established, although they may be tentatively put forward, 
until it can be shown that they are recognisable over some area 
which represents a fair sample of the probable space-range of the 
species. 

As it  is known from present-day conditions that no individual 
species of sedentary animal which lives in shallow seas, occurs 
uniformly distributed over any area even so small as the English 
Channel, it is clear that the non-occurrence of the zone-fossil a t  
any place does not necessarily imply that deposits of its zone are 
absent there. Thus even in rocks not lithologically dissimilar, the 
same zone may contain different faunas in places only a few miles 
apart. 

I f  the zonal fossil be a pelagic form whose remains only secure 
burial after they have sunk from the surface to the sea-bottom, 
then within wide limits its occurrence should be independent of 
the nature of the sediments, and its distribution, depending as it  
will do on currents which change from season to season, may be 
expected to  be uniform when periods of time exceeding a few 
years, are considered. Thus the non-occurrence of a pelagic zonal 
fossil in an area within which its remains are found, assuming that 
the collections are adequate, is good evidence that sediments laid 
down during its zone, were either not deposited or have subse- 
quently been removed. The very detailed zoning of Jurassic rocks 
which has been established in England by  the work of S. S Buck- 
man and his successors has shown that such failures of sedimenta- 
tion or local unconformities are exceedingly common in shallow 
water deposits, and that they may be entirely unrecognisable by 
ordinary stratigraphical methods. 

Pa1aeogeography.-In addition to  their value as time- 
markers, fossils may throw light on the geographical conditions 
under which rocks were laid down, and on the palaeogeography of 
the world as a whole. Certain groups of animals are now, and, so 
far as our.knowledge extends, always have been, restricted to salt 
water; no echinoderm, for example, is ever found in rivers or lakes. 
Although a few forms (none capable of preservation as fossils) 
do occur in  fresh water, the Coelenterata, as a group, are marine, 
and the occurrence of a coral is almost conclusive evidence that 
the rocks in  which it  was found were laid down under the sea. 
Brachiopods are equally marine, but Lingz~la and presumably some 
of its allies extend their range into brackish, though not into 
fresh water. I n  most cases, however, a phylum may have repre- 
sentatives both in the sea and in fresh water, but even in these 
cases it will usually be found that many of its larger divisions are 
restricted to one or the other habitat. Thus the Mollusca have 
four great groups, the Solenogastres, Polyplacophora, Scaphopoda 

and the Cephalopoda, all of whose members are marine, whilst 
the other two, the Gastropoda and the Lamellibranchia, occur 
both in fresh and salt water, the former group also inhabiting 
the land. 

The actual structure of the hard parts of an animal may indi- 
cate whether it lived on land or in water, but can never present 
any direct evidence on the problem of the nature of the water in 
which it  lived. Thus the whole geological use of a fossil as an 
indicator of the marine or fresh water origin of the rocks in 
which it  is found depends on the accuracy of the determination 
of its affinities primarily with living forms whose habitat is known, 
and secondarily on its association with other organisms which 
are shown to have been marine by independent lines of evidence. 
But it  is possible from the structure of a shell to determine some- 
thing of its conditions of life. For example, those Mollusca which 
live between tide-marks on the sea-shore have t o  resist the full 
force of wave-action, and can only do so if they bury themselves 
in sand, lip concealed in cracks in rocks. or, like Purpura, have a 
shell so thick and massive as to stand hard blows. Forms like 
limpets, with their conical shell held down tightly to a fixed rock 
surface, cscape displaccmcnt and destructior, because cf their 
shape. Lamellibranchs depend for the whole of their food- 
supplies on suspended particles in water-current which is caused 
to pass over their "gills" by ciliary action. Thus a lamellibranch 
which lives buried in sand, must maintain contact with the sea- 
water by a double tube long enough to stand out above the floor 
of the sea. The former presence of this great siphon is usually 
shown by a gaping hole left a t  the posterior end when the two 
valves of the shell are closed. By this means the habitat of cer- 
tain forms may be discovered from their structure. I 

Such organisms as live in deep water are not exposed to the 
risk of mechanical damage by currents. Their shells need be no 
more massive than is necessary for the maintenance of the shape 
of the animal, and hence as a whole deep-sea echinoids, lamelli- 
branchs and brachiopods are characterized by the excessive tenuity 
of their skeletons sometimes so thin that the animal can scarcely 
support its own weight in air. 

Fossils and Climate.-Appeal is often made to fossils in dis- 
cussions as to  the temperature under which certain formations have 
been deposited. For example, it  is stated that such an extensive 
development of corals as occurs in  the Coral Rag of Mid-Jurassic 
age, implies that this sea was a t  that time tropical. This con- 
clusion is based entirely on the fact that a t  the present day coral- 
reefs are only found in the tropics or some few hundred miles 
on each side thereof. This rests on an observational basis and 
there is nothing in the structure of the coral individuals to explain 
it. The coral Lophoheliu, which forms great branching colonies 
two feet in height, lives in the cold deep waters of the Norwegian 
fjords. and off the coasts of Scotland. This animal and others 
which occur with it, differ in no consistent respects from allied 
tropical forms. Thus the mere occurrence of corals provides very 
unsubstantial evidence on which to found an interpretation of the 
temperature of past seas. If this doubt be present in Jurassic 
times then it  is quite clear that abundance of corals in Palaeozoic 
rocks affords no evidence whatsoever as to  the temperature, 
especially as  the phylogenetic relationships between Palaeozoic 
and Mesozoic corals are quite uncertain. I n  the case of rocks of 
Pleistocene and late-Tertiary age in which the remains of living 
species are found, however, i t  is possible to  use their evidence 
in following the course of temperature changes during the period 
of their deposition. 

Most living species of marine animals have a distribution which 
is limited by temperature. Such fish as the haddock can live and 
breed only in  waters whose upper and lower temperature limits 
are strictly defined, and it is reasonable to  suppose that this dis- 
ability has existed from the time of their origin. Thus the dis- 
covery of such an animal as Haliotis (whose present northern limit 
is the Channel Islands) in late Tertiary rocks in England, would 
imply that there has since been a fall in temperature in the sea 
surrounding the British Isles. I t  is, however, clear that such evi- 
dence must be used with caution and that i t  becomes more 
fragile the further back the species be traced. 
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To-day, the faunas of the land, fresh waters and shallow seas 
are not uniformly distributed over the world. For example, each 
of the great land-masses has a fauna, which taken as a whole, is 
peculiar to it, and as the present distribution reflects the history 
of the individual forms, it  is to be expected that similar zoo- 
geographical regions should be recognisable at  every geological 
period. I n  fact it is found from the evidence of mammals that 
in Oligocene times North America, Mongolia and Europe, Africa, 
Australia and South America formed independent provinces. Some 
facts of the distribution of ammonites suggest that in Cretaceous 
times a similar regional arrangement occurred in the seas. Owing 
to the difficulty of being certain that the observed faunal differ- 
ences in this and similar cases do not really depend on the absence 
of deposits of identical age, it is rarely possible to determine the 
limits or indeed the real existence of palaeo-zoo-geographical 
regions in the sea. 

I t  has often been stated that in past times the distinction be- 
tween the climates of the tropical and temperate zones was far 
less pronounced than it  is to-day. This statement is based on the 
fact that certain floras and faunas, the marine fauna of the Lower 
Carboniferous, and the Rhoetic flora, for example, spread uni- 
formly over the world, and that their remains may be found in- 
differently in the tropics and within the Arctic circle. I t  is 
difficult to conceive of any circumstances which cotld have greatly 
modified the existing arrangement, and the wide distribution of 
certain faunas must be accounted for either on a basis of inade- 
quate discrimination of species, or on a greater adaptability of the 
animals concerned to temperature changes. There are, in fact, 
certain cases where the distribution of fossil animals can only be 
accounted for by the existence of such temperature belts. Thus 
comparison of the fauna found in the Upper Marine series of 
Permian age in New South Wales, which from the occurrence of 
isolated glacial blocks on it, is known to have been formed under 
conditions analogous to those now existing in the Antarctic seas, 
with the Permian faunas of the Himalayas, which cover the same 
period shows conclusively that we are here dealing with the results 
of temperature differences. The two faunas are completely dis- 
similar and it  is most improbable that this can be accounted for 
by varying facies. 

THE SUCCESSION OF FAUNAS 

Pre-Cambrian deposits of the age of the Algonkian and Torrid- 
onian often exhibit traces of animal life in the form of tracks 
and burrows similar to those made by living marine "worms," 
but determinable remains of animals are exceedingly rare in them. 
C. D. Walcott has, however, described a small fauna from North 
America, which is remarkable for its resemblance to that which is 
found in the succeeding Lower Cambrian. 

Cambrian.- In the Cambrian characteristic representatives 
of nearly all the phyla of the animal kingdom are found. Protozoa 
are represented by typical radiolarian skeletons, but Foraminifera 
are as yet unknown. Sponges are represented by a lithistid in 
pre-Cambrian rocks, although not actually in the Lower Cam- 
brian. Protospongia is a hexactinellid found rather abundantly 
in Cambrian rocks in North America and Europe. The peculiar 
group Archaeocyathidae, which is usually considered to belong 
to the Coelenterata, but appears to differ fundamentally in struc- 
ture from all representatives of that phylum, is entirely restricted 
to Cambrian rocks and its members occur all over the world. 
The normal coelenterates are, however, represented by impressions 
of jelly-fish in the Cambrian of British Columbia and in Upper 
Cambrian times the first graptolites appear in the form of Dictyo- 
nema and its allies, together with a few representatives of the 
higher group, Axonolipa. 

The Echinodermata are represented in Cambrian times by 
three classes, the Cystidea, the Crinoidea and the Holothuria. 
The Chaetopoda are represented by perfectly characteristic ani- 
mals from the Middle Cambrian of Canada, in addition to many 
worm-castings, and one form from the same rocks is plausibly 
attributed to the Gephyrea, whilst another appears to be related 
to the living arrow-worm Sagitta, which belongs to the phylum 
Chaetognatha. No Cambrian representatives of the Platyhelmia, 

Nemertina or Nematoda are known, but these phyla are unrepre- 
sented as fossils a t  any period. The Brachiopoda provide perhaps 
the most abundant of all Cambrian fossils and certain groups are 
restricted to rocks of that age. During Cambrian times, however, 
the articulate brachiopods are rare and the Telotremata, the most 
advanced of these, are completely absent. Cambrian Bryozoa 
are unknown, and the Podaxonia are unrepresented as fossils a t  
any time. Certain of the classes of the phylum Mollusca appear 
in the Cambrian. The Lamellibranchia are perhaps represented 
by forms belonging to the primitive division Taxodonta, but are 
in any case very rare. The Scaphoda, a small and inconspicuous 
group, are not known before Silurian times, and the Polyplaco- 
phora, always rare, are of later introduction. 

Amongst the Gastropoda several forms, the primitive and purely 
Palaeozoic Bellerophontidae, the Euomphalidae and the still-living 
Pleurotomariidae occur in the Cambrian. The limpets are also 
represented and the group Pteropoda is abundantly present if the 
Hyolithidae be correctly placed amongst them. The highest di- 
vision of the Mollusca, the Cephalopoda, is apparently repre- 
sented in Cambrian times by members of the sub-order Nauti- 
loidea, but there is perhaps some doubt as to the correctness of 
the identifications on which this statement rests. The more ad- 
vanced division of the cephalopods, the order Dibranchiata, is 
clearly of much later introduction. The group of the Arthropoda is 
well represented, but the majority of the forms known belong to 
the special Palaeozoic group of the Trilobita ( q . ~ . ) .  The Phyl- 
lopoda are represented by a few forms from the Middle Cambrian 
Burgess shale of British Columbia, and by other Apus-like 
creatures from other deposits, but the morphology of these animals 
is still so incompletely known that their relationships are uncer- 
tain. The higher group Phyllocarida is represented by many in- 
completely known animals widely distributed in the Cambrian, but 
its more advanced groups are certainly of later introduction. The 
group of the Arachnoidea, which includes spiders and king-crabs, 
has several Cambrian forms, grouped in the order hferostomata, 
which are clearly fa r  more primitive in structure than the later 
forms. The air-breathing myriapods and insects are absent from 
Cambrian rocks, and the vertebrate phylum is unre~resented. 

Thus the Cambrian fauna, although it  includes members of all 
the invertebrate phyla which occur as fossils, and although certain 
species are represented by multitudes of individuals, is none the 
less a restricted one, despite the high specialisation, probably of 
an adaptive nature, which certain of its members exhibit. There 
is a marked uniformity amongst the members of each of the great 
divisions, the range in structure presented by them being far 
smaller than that which is found a t  any later period of the earth's 
history. The occurrence of so many phyla, already sharply sepa- 
rated from one another, and with their characteristic and typical 
structure fully developed, implies that the animal kingdom had 
had a long history in pre-Cambrian times, and the rarity of pre- 
Cambrian fossils can only be explained by the fact that the early 
members of all phyla were unprovided with hard parts capable of 
ready preservation as fossils. That this explanation is justified, 
is indicated by the fact that, taken as a whole, the Cambrian 
animals themselves had delicate skeletons primarily of chitin, 
calcareous shells being rare and when found thin, when compared 
with the corresponding structures of Ordovician and later forms. 

Ordovician a n d  Silurian.- In the succeeding Ordovician and 
Silurian periods the range of structure amongst the members of 
each tribe becomes much greater, a fact which is reflec'ted in the 
successive appearance during this time of new divisions, classes, 
orders and families, whilst the majority of those already existing 
in Cambrian times pass onwards, exhibiting increased specialisatioll 
as they do so. Thus amongst the Protozoa, Foraminifera make their 
appearance. Many groups of sponges appear and amongst the 
Coelenterates higher orders of graptolites are predominant over 
the Cambrian dendroids. The Anthozoa become represented by 
simple and then by  compound corals belonging to the Tetracoralla, 
and the Tabulata represent the Aleyonaria. The Echinodermata 
display an enormous development of cystids, crinoids and asteroids 
and a few blastoids, edrioasteroids and echinoids appear. The 
Brachiopoda branch out in a similar manner, the articulate forms 



C O P Y R I G X I  F I E L D  MUSEUM OF N*TURAL H ISTORY F R O M  D R I W I N G S  BY C H I R L E S  R. XNlGHT 

1 .  Orohippus and Uintatherium: 1 / 4 7 t h  natural size 
2. Mastodon: 1 / 5 7 t h  natural slze 
3. Mtgather~urn and Glyptodont: about 1 1 0 0 t h  natural size 

MAMMALS 

4. Giant  Hog, Camel. Rhinoceros and Moropus: 1 1 9 5 t h  natural size 
5. Titanothenum: 1 9 6 t h  natural slze 
6. Mammoths: 1 8 4 t h  natural size 
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attaining a predominance both in numbers of species and in indi- 
viduals. Amongst the Mollusca some 19 families of Lamelli- 
branchia and a dozen of Gastropoda are first found, whilst the 
Nautiloidea are represented by about 2,000 species during the 
period. The Arthropoda undergo a similar expansion, new families 
of trilobites making their appearance, the Malacostraca becoming 
more abundant and varied, and the Merostomata exhibiting not 
only a great increase in individual size but also a marked adaptive 
radiation. Scorpions first appear in a form apparently not yet 
fully adapted for life on land.' Finally perhaps at  the top of the 
Ordovician, certainly in the Middle Silurian, the vertebrates ap- 
pear in fish-like forms allied to the recent lampreys and hag- 
fishes, and perhaps in true fishes belonging to the Acanthodi 

Devonian.-The succeeding Devonian period is rendered 
notable by the incoming of definite fishes. The Chondrichthyes 
are represented not only by acanthodians, but by forms more 
closely similar to the sharks, as well as by the heavily armoured 
Arthrodeira, whilst three distinct groups of bony fishes appear. 
Amongst the invertebrates, every phylum exhibits the addition of 
new families and higher groups, but the general character of the 
marine fzuna remains the same, though the grzpto!ites and trilo- 
bites, the most characteristic of all Lower Palaeozoic animals, 
become rarer both as individuals and as species during Devonian 
times, one family after another of them becoming extinct. The 
Nautiloidea also become less abundant and less varied in their 
structure, their place being taken by members of the new order / 
Ammonoidea, which make their first appearance in the Devonian 
or possibly towards the end of Silurian times. I n  the Devonian 
we get the first indication of true land-forms, the most striking 
being perhaps the centipedes from the Old Red Sandstone of 
Scotland. 

Carboniferous.-In the Carboniferous we have a marine fauna 
which, whilst in the main representing a mere continuation of 
that in Devonian times, is none the less characterised by the dis- 
appearance of the Receptaculida amongst the sponges, of many 
corals and of the graptolites amongst the Coelenterata, of some 
crinoids and all cistids, amongst the Echinodermata, and of many 
families of Brachiopoda. I n  their place we have a great expansion 
of the blastoids, asteroids and echinoids, and of both the lamelli- 
branchs and gastropods among Mollusca, whilst the ammonoids 
become more abundant and more highly organised, passing up to 
forms which are the precursors of the great development which 
occurs in the Permian and Trias. Amongst the arthropods the 
trilobites survive only in a single family, but certain forms be- 
longing to the Syncarida and Schizopoda represent a modern 
type of development of the Malacostraca The Merostomata 
are reduced in numbers and variety, but true scorpions and forms 
which are allied to  the phalangers and spiders occur, together with 
representatives of the extinct group Anthracomarti. Myriapods 
become of gigantic size and insects are represented by a very 
large number of forms belonging to primitive orders, many of 
which bridge the gaps between existing groups. The heavily ar- 
moured forms which represented the cyclostomes in Devonian 
times become extinct as do the arthrodeires. Elasmobranchs of 
many types are abundant and some of them exhibit the beginnings 
of structures which characterise the living Selachii. The bony 
fishes belonged to the three groups which appeared in Devonian 
times but one of them, the Palaeoniscidae has become far more 
abundant and varied in structure whilst the others are declining. 
The most important occurrence in Carboniferous times was the 
appearance of land-living and air-breathing vertebrates, Amphibia, 
and a t  any rate towards the end of the period, reptiles. 

Permian.-The marine fauna of the Permian is in the main a 
mere continuation of that which existed in Carboniferous times, 
but it is characterised by its poverty, perhaps only because marine 
deposits of Permian age are rare. Most of the characteristically 
Palaeozoic groups of invertebrates die out either during or at the 
end of Permian times. Amongst such groups are the Tetracoralla, 
ail of the then existing families of crinoids, the blastoids and 
edrioasteroids and all the families of bra,chiopods, except those 

which were in existence in Carboniferous times pass on through 
the Permian into the Mesozoic and indeed in most cases still live. 
During this period the great order of the ammonoids undergoes 
an expansion, new families being introduced, whilst the members 
of the earlier groups become more elaborate in  structure. The 
trilobites are represented by one genus only and that is restricted 
to the lower part of the system. The most characteristic features 
of the Permian fauna are displayed by the vertebrates. Amongst 
the fish, the elasmobranchs are represented by comparatively few 
forms, many of the more characteristic Carboniferous families 
having died out. The bony fish show a definite advance in the 
incoming of forms derived originally from a palaeoniscid stock 
which are the forerunners of the abundant Mesozoic ganoids. The 
Amphibia include the descendants of those which lived in the 
Carboniferous but were in many cases much more terrestrial in 
habits. The reptiles on the other hand become extraordinarily 
abundant and varied in structure, exhibiting many evolutionary 
series which lead on to the mammals and to the higher reptilian 
orders from which the birds arose. I t  is probable that in late Per- 
mian times the reptiles were more varied than they have ever been 
since. 

Triassic.-Triassic times saw the introduction of the Hexa- 
coralla amongst the coelenterates, of special families of crinoids 
and the first introduction of the modern echinoids in the form of 
the diademoids derived from Cidaris, and leading on to all the 
other existing families. The brachiopods, although varied, belwg 
to very few families and from this point onwards, except for the 
occasional abundance of individuals of a few species, play a sub- 
ordinate part in the fauna. I n  association with this regression of 
the brachiopods we find an increased importance of the lamelli- 
branchs, an increase which is paralleled and even exaggerated in 
the case of the gastropods; but the moSt characteristic Triassic 
molluscs are the cephalopods. During the Triassic times the 
ammonites became extraordinarily abundant, varied in type, and 
remarkably elaborate in structure. Some of them represent the 
culmination of families which had existed in Permian times, many 
originated in the Trias and did not survive that period, only one, 
the Phylloceratidae appearing first in the Upper Trias, lives on 
into the Jura to provide one of the two main stocks from which 
all other ammonites seem to have been derived. Concurrently the 
Nautiloidae exhibit a reduction in numbers and in range of struc- 
ture, but the dibranchiate cephalopods, structurally the most 
advanced members of that group, first appear in the Trias in the 
form of a forerunner of the belemnites. Amongst the Crustacea 
the most important innovation was the introduction of the Deca- 
poda, which have since become the leading group, whilst the 
single well-known Triassic insect fauna contains representatives 
of many families which are less archaic than those from the 
Carboniferous, leading up to the modern types. 

The end of the Trias saw the disappearance of all the elasmo- 
branchs except the Selachii, and the osteolepids, which do not 
survive the Permian, are represented only by their descendants 
the coelacanths. The Dipnoi are reduced to the single genus 
Ceratodz~s, which lived indifferently in fresh and salt water. 
Amongst the Actinopterygii the palaeoniscids, although still 
abundant, play a less and less important rble, many families of 
"lepidosteoid ganoids" making their appearance and living on to 
become the predominant fish in the Jura. Three of the Palaeozoic 
orders of Amphibia had become extinct a t  the end of the Permian 
and the labyrinthodonts, although gigantic in size and world-wide 
in distribution, form a much less varied assemblage than their 
ancestors in the Permian. One family of them, however, took to 
the sea and provided the only known cases of Amphibia living in 
salt water. 

During the Trias the Reptilia continue their evolution, the 
majority of the Permian orders living on in the form of advanced 
descendants, whilst new orders, the "dinosaurs" and Chelonia 

/ make their appearance on land and the seas are invaded by the 
1 unrelated groups of the ichthyosaurs, plesiosaurs and thalattosaurs 

Finally there is some evidence that the pterodactyls were already 
still extant, and four represented by rare forms in the Trias and flying by the end of the Trias. But the most important single 
the lower Jura. On the other hand all the families of Mollusca 1 event is the occurrence in the Upper Trias of mammals belonging 

? 
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to the sub-class Multituberculata. 

Jurassic.-The Jurassic fauna exhibits the appearance of a few 
families of Hexacoralla and of crinoids. I n  it  the irregular 
echinoids make their appearance to undergo a rapid development 
in forms adapted to varied habitats, whilst the regular echinoids 
also branch out into new families. Amongst the brachiopods are 
found only the living families, together with three which died 
out in the Lias. Amongst the Bryozoa the now dominant group 
of Cheilostomata first appears. New families of lamellibranchs and 
gastropods were introduced, whilst the ammonites display an 
extraordinarily rapid evolution, the two fundamental stocks giv- 
ing origin to thousands of species and hundreds of genera, abundant 
as individuals, sometimes wide-spread geographically but of very 
limited duration in time. The Dibranchiata were represented not 
only by the belmnites but also by forms which made a much closer 
approach to living Sepia. Amongst the arthropods, Brachyura 
(crabs) are added to the Macrura and amongst the insects such 
advanced types as the Diptera occur, together possibly with 
butterflies. The elasmobranchs are now entirely selachians and 
skate-like forms make their appearance, whilst the Holocephala 
become comparatively abundant and soon obtain a structure 
which is in all essentials identical with that of the living members 
of the group. Amongst the bony fishes the coelacanths live on 
without alteration of their structure, and the Dipnoi leave the seas 
of the world. Amongst the Actinopterygii the palaeoniscids are 
rare and little varied, whilst both salt and fresh water were occu- 
pied by abundant and very varied lepidosteoids, together with a 
few species, but abundant individuals, of a group Leptolepidae 
apparently ancestral to  the Teleostei, which includes the vast 
majority of recent fish. Only two Jurassic Amphibia are known, 
a typical frog and a newt. The reptiles were still a predominant 
group of vertebrates, but' many of the Triassic orders had become 
extinct, and the real range and structure which they exhibit is 
much smaller. The "dinosaurs" flourished on land in all parts of 
the world and were accompanied by tortoises, Rhynchocephalia 
and lizards. Pterodactyls almost as uniform in structure as the 
birds of to-day occupied the air and seem to have led a life 
similar to that of a gull. The ichthyosaurs and plesiosaurs are 
joined in the ocean by crocodiles and turtles. I n  all habitats 
gigantic forms appear, paralleling roughly the adaptive develop- 
ments later made by mammals. The first birds are represented by 
two skeletons of a primitive structure from the Lithographic 
stone of Bavaria. The Jurassic mammals are all small, none 
having a skull exceeding three inches in  length, but they belong 
to three sub-classes, one of which is possibly related to the 
ancestry of the living marsupials. 

Cretaceous- The marine fauna of the Cretaceous exhibits in 
the main a continuation of that of the Jura; but certain families 
of Alcyonaria make their appearance. The echinoids exhibit the 
incoming of some new groups of which the most important is that 
of the heart urchins. The brachiopods are still further reduced 
in variety and the Polyzoa become still more abundant, largely on 
account of the dominance of the Cheilostomata. Many new 
families of lamellibranchs and gastropods are introduced, but the 
ammonoids become less varied, disappearing aitogether at the 
close of Cretaceous times. Before they do so they branch out into 
curious forms in which the shell comes unrolled to a varying ex- 
tent, whilst certain others exhibit a return to a simplicity of 
structure which vividly recalls that of certain Middle Triassic 
ceratites. 

~ m o n ~ s t - t h e  fish, the elasmobranchs are with few exceptions 
modern in type. Even such specialised forms as the goblin sharks 
are represented by species belonging to an existing genus. None 
the less, certain Tertiary selachians, the eagle rays and sawfish 
have not yet appeared though their ancestors are found in Upper 
Cretaceous rocks. The Mesozoic ,"ganoids" are rare and little 
varied, the great bulk of the bony fish being teleosts belonging to 
the more primitive families, although in some cases to genera 
which still exist. Amongst the reptiles the dinosaurs and ptero- 
dactyls reach their largest size to  vanish with the end of the 
period, whilst the seas contained mosasaurs in addition to ichthyo- 
saurs, plesiosaurs and Chelonia. I n  fresh waters in the Upper 

Cretaceous an aquatic rhynchocephalian Champsosaurus makes 
its appearance and the first snakes are found in the Upper Creta- 
ceous limestones of Istria and in Patagonia. The few known 
Cretaceous birds belong to a super-order characterised by the 
possession of teeth, certain of them being adapted for powerful 

1 flight, whilst the remainder were aquatic with hind-legs modified 
to form paddles and the wing even more reduced than that of a 

, penguin. 
I The majority of the Cretaceous mammals belong to the same 
groups as those which existed during the Jura, but a few forms 
can be shown to be closely related to the Opossums and others 
recently found in Mongolia are of great importance because they 
have every appearance of being the ancestors of the placental 
mammals. 

Tertiary.-The Tertiary period has seen the rise and develop- 
ment of all the higher groups of animals. I n  the sea the modern 
corals belonging to the Hexacoralla become dominant. Amongst 
the Echinodermata the asteroids show extremely little change 
in type, and the ophiuroids pass on little altered. The echi- 
noids are, however, of very different appearance, such animals 
as Clypeaster and the cassidulids becoming very abundant and 
the group of the Spatangidae branching out into a great variety 
of forms. The brachiopods are reduced to the still existing 
families and become rare both as species and as individuals. The 
Moliusca on the other hand become even more varied and 
abundant, new families of lamellibranchs and gastropods arising 
and few dying out. The most striking change, however, is the 
complete disappearance of the ammonites and belemnites; the 
Octopods known from the Upper Cretaceous becoming very 
abundant in the recent seas. Amongst the arthropods, the decapods 
become increasingly abundant whilst i t  has been demonstrated 
conclusively that all the orders of insects were in  existence early 
in Tertiary times. 

Tertiary fish represent a development of those present in Upper 
Cretaceous times, and are on the whole of little interest. The 
reptiles become reduced to those orders which still live. The 
Chelonia, lizards and snakes undergo a rapid evolution branching 
out to fill many different types of habitat, whilst the Rhyncho- 
cephalia and crocodiles present no new modifications. Thus the 
most characteristic Mesozoic reptiles, dinosaurs, pterodactyls, 
ichthyosaurs, plesiosaurs and mosasaurs die out during or a t  the 
end of the Cretaceous period. I t  is an interesting point however 
that the marine Chelonia and champsosaurs live on into Tertiary 
times. 

The most important feature of the Tertiary faunas is how- 
ever the "adaptive radiation" which takes place amongst the 
birds and mammals, leading up in the latter group to man himself. 
For the details of this process reference should be made to the 
articles MAMMALIA and ORNITHOLOGY. 

I EVOLUTIONARY EVIDENCE 

The knowledge of the distribution of animals in time sum- 
marised above is founded on an immense material. Many millions 
of fossils have been examined by palaeontologists during the past 
century, and the conclusions resulting from their investigations 
cannot be seriously modified by the unexpected discovery of ani- 
mals before or after the period to which we believe them to have 
been restricted. The whole story of the history of life may be 
summed up thus :-In the Lower Cambrian, representatives of all 
phyla of invertebrates capable of ready preservation as fossils, 
are present, but within each phylum they exhibit little range in 
structure and on morphological grounds are regarded as of low 
organisation. I n  succeeding periods the variety of structure ex- 
hibited by the members of each phylum becomes greater, a fact 
which is expressed by the steady increase in the number of fami- 
lies which are recognised. The higher families come in steadily 
one after the other and certain groups achieve a dominant posi- 
tion, vast numbers of species and of individuals being found all 
over the world. These dominant groups die out not by  a sudden 
extinction but by a gradual decrease of the numbers of families, 
species and individuals. Amongst the vertebrates that group 
which from its structure has aiways been regarded as  the most 
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primitive, the Cyclostomata, is the first to appear and is followed 
successively by the fish, Amphibia, reptiles, mammals and birds, 
these groups making their entrance in the order which would 
have been expected from their structure. The whole phenomenon 
of the geological occurrence of animals provides the most impor- 
tant single piece of evidence which exists for the truth of the the- 
ory of evolution. Darwin in the Origin of Species expressed his 
belief that it was to the evidence of fossils that we must turn for 
support of the evolution theory, and since his day a large part of 
the energies of palaeontologists have been devoted to the study of 
the relationships of extinct animals and to an attempt to trace the 
actual lines of descent which they exhibit. The phylogenies which 
have been drawn up by palaeontologists are of diverse types; 
they may merely illustrate the evolution of group from group, or 
they may display the mode in which one species has arisen from 
another, but the mode by which they have been derived is the 
same in all. 

Phy1ogenies.-The first step in  the construction of a phy- 
iogeny is to determine that certain animals whose remains are 
known from rocks of different ages are in fact related to one 
another. This can only be done by finding that a common plan 
of organisation runs through all of them and that they are held 
together and distinguished from associated and related forms by 
the possession in common of certain characters, which persist 
unchanged or little altered from the earlier to the later animals. 
Such characters, called palaeotelic, are often inconspicuous and 
difficult to discover. Amongst vertebrates they are to be found 
in such regions as the brain-case and ankle-joint, which are little 
exposed to adaptive changes. The certainty with which it can 
be shown that a series of animals of different ages are in fact 
related to one another, depends entirely on the number of palaeo- 
teiic characters which can be discovered in their structure. Thus 
far greater certainty can be attained in the case of animals with 
complex skeleton, such as vertebrates and echinoids, than in 
such creatures as  Mollusca and graptolites, whose skeleton is 
simple. 

When by this method a series of allied animals has been sorted 
out from amongst its contemporaries, the earliest of them should 
be compared with the most recent. Such a comparison will bring 
out differences capable of being recorded. Those members of the 
series which are of intermediate age must then be compared with 
the beginning and the end, and the nature of the differences which 
they display considered with respect to  the changes which sepa- 
rate the first and last of the series. If the series has been cor- 
rectly discriminated it  will usually be found that all the forms 
fall into order, each differing from that which precedes it in the 
same ways as  its successor differs from it. 

Micraster.-The best case of such an evolutionary series, illus- 
trating the origin of species, is that presented by the genus Mi- 
craster, a heart-urchin, found commonly in the Middle and Upper 
Chalk of England; this case was described by Dr. A. W. Rowe. 
D r  Rowe collected 2,000 examples of echinoids from the chalk 
of the south of England, the geological horizon of every individual 
being accurately recorded. H e  then measured all these speci- 
mens and, having taken microphotographs of the details of their 
structure and compared the whole group of specimens from each 
zone with the other similar groups, decided that 18 different 
characters could be recognised in each test, and for each of these 
characters he compared the whole group of forms from each zone 
with that from every other zone. As a result of this comparison he 
was able to show that for most of the 18 characters, there was a 
change from the earliest to the most recent assemblages and that 
the Micrasters from each of the five zones he considered, differed 
from their predecessors as their successors differed from them. 

For example, the characterwhose evolutionary change is perhaps 
most readily illustrated is that presented by the paired ambulacra: 
each one of these structures consists of a strip of the surface of 
the skeleton of the animal built up  by two rows of small plates 
rigidly attached to each other by their edges and interlocking down 
the centre of the ambulacrum in a zig-zag line. Each plate is 
pierced by two small holes which are connected with the tube- 
feet, freely movable structures with a sucker on their outer end. 

Between the inner rows of pores there is an area within which 
great changes take place with time. I n  the earliest forms this 
interporiferous area is smooth and the whole ambulacrum forms 
a deep rounded valley. I n  the next higher zone the interporiferous 
area is divided up by fine incised lines along the margin of the 
plates and its surface is no longer quite smooth but bears a very 
faint granulation. I n  later zones the depth of the incisions between 
the plates increases and their inner ends become somewhat raised, 
the granulation is more pronounced and the whole ambulacrum. 
although still a deep groove, is no longer smoothly rounded. I n  
the next stage the inner ends of the plates are so thickened as to 
form a V-shaped groove running continuously down the mid-line 
of the area. Finally the ambulacrum comes to form only a very 
slight depression with a deep gutter along the mid-line of the nar- 
row interporiferous area, and the surface of each plate above and 
between the pores is covered with a dense granulation. These 
changes take place steadily with time, but all individuals living 
a t  any one period were not in the same stage of evolution. For  
example, the smooth type of area is found only in the two upper 
zones of the Middle Chalk and in the lower zone of the Upper 
Chalk, but whereas i f i s  the only form found in the Middle Chalk, 
it  occurs in 20% of Micrasters from the Upper Chalk zone. The 
next type in which the plates are marked out by incised lines 
occurs very rarely in the top zone of the Middle Chalk, and in 
44% of iMicrasters from the lowest zone of the Upper Chalk. I n  
this zone 30% of the specimens are of the type in which the inner 
ends of the plates are thickened whilst in the succeeding zone 
50% belong to this stage. 

Thus for each character there is a story of an incoming of a 
definite evolutionary stage in a small percentage of the indi- 
viduals living a t  a certain time. As we pass into newer rocks the 
percentage displaying this stage increases until the vast majority 
of all the specimens found conform to it, and we then have living 
a few individuals in an evolutionary stage which was dominant a t  
an earlier period, and a few precocious specimens which have a 
structure which will later become the common form of the major- 
ity. I n  the case of Micraster the change in structure is perfectly 
gradual, every conceivable intermediate between the two extremes 
occurring in one specimen or another. Thus on the evidence of 
one character alone it  is possible to say that a given Micraster 
must have been found in one of three zones and that there is a 
probability, which could be expressed as a percentage, that it  was 
from the middle of the three zones. I t  is the belief of all those 
who have studied the distribution of Micraster in the field that it  
is possible to determine their horizon with much greater accuracy 
by examining not only one but all of the characters which Dr. 
Rowe has shown to change in a similar manner. This possibility 
depends on the fact that an individual Micraster which exhibits 
a slower evolution than usual of one character, will present an 
acceleration of development for other characters, and that re- 
garded as a whole it  will be equivalent in stage, though not 
identical in  structure, with those that are found with it. One 
character, the ratio of breadth to length of the whole test, does 
not exhibit a parallel evolutionary change; broad and narrow 
forms are present in each zone in about the same proportions, so 
that it  is clear that this character is not undergoing a steady 
evolution. The broad and narrow forms a t  any one time exhibit 
a similar range of variation with respect to any one character, 
and it  is perhaps reasonable to assume that the broad forms are 
descendants of one another and are not mere varieties of the 
associated narrow species. That this is indeed so is indicated by 
the fact that in the stage of evolution of their ambulacra they 
always lag behind the narrow forms. 

The general features of the evolution of Micraster as set out 
above are repeated in the evolution of all other series of animals 
which are well-known. I n  each case change of structure of any 
organ or character proceeds in a definite direction and appears 
to change gradually and not by definite steps. I n  every case an 
advanced structure is first met with in a small proportion of the 
individuals living at  a definite time and this proportion grows 
larger and larger as we proceed upwards. Finally most individuals 
possess it but a few retain a more primitive structure, whilst the 
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rest are more advanced, foretelling the character of the majority 
in a succeeding period. An animal may be regarded as built up 
from many quasi-independent characters each exhibiting its own 
series of evolutionary changes; and characters of any one indi- 
vidual will be found to differ in the evolutionary stage which they 
have reached, so that by striking an average of the evolutionary 
stages of all the characters, it is possible to determine the date of 
the individual with considerable accuracy. 

Members of closely allied but distinct groups such as those 
represented by the broad and the narrow Micrasters, undergo a 
parallel evolution, but the rate of evolutionary change may differ 
when one group is compared with another. A great part of mod- 
ern palaeontological work consists in the attempt to sort out the 
members of such closely allied groups from one another and the 
establishment of series of forms known as phyla or lineages, which 
a t  any one time contain only a single species. This process has 
perhaps been carried farthest in the case of certain Cretaceous 
Bryozoa where IV. D. Lang has distinguished a very large number 
of lineages each of which exhibits an evolution parallel to, though 
differing in detail from, that of the others. The study of lineages 
presents many difficulties because in the case of animals with a 
simple skeleton there are not many structures which, persist- 
ing unchanged throughout the history of the lineage, enable us 
to  distinguish it from all others. Under these circumstances it is 
always possible to regard the members of the presumptive lineages 
as mere varieties which have arisen at  each period from a main 
stock in which the whole of the evolution is taking place. Mod- 
ern work on genetics has shown that identical mutants are con- 
stantly arising from normal animals and that the mutants of allied 
species and even genera take the same forms. This evidence lends 
support to  the view that the alternative explanation may in many 
cases be preferable to the accepted distribution of allied forms 
amongst lineages. 

Ammonites.- The ammonites, extraordinarily varied in struc- 
ture, rapidly changing and very abundant as individuals, were 
regarded by many palaeontologists as ideal material for the investi- 
gation of phylogenies. They have been b r ~ k e n  up into an enor- 
mous number of genera and species which have been arranged in 
phylogenetic lines with the aid of Haekel's biogenetic law and 
the additions made t o  that hypothesis by Alpheus Hyatt. Ac- 
cording to this law an animal during its individual life passes 
through a series of stages which reproduce its ancestors. This 
parallel between ontogeny and phylogeny, between individual 
development and evolution, is not now accepted by most embry- 
ologists in its crude form. I t  implies that evolutionary changes 
in structure are added a t  the end of an individual's life, and that 
they become apparent a t  earlier and earlier stages in the life- 
history of its descendants. But we know many cases in which 
new characters first appear early in the life-history and may be 
lost when the animal grows older; under these circumstances there 
can be no recapitulation of phylogeny by ontogeny. An ammonite 
as  it  grew older added new material to the margin of its shell 
without, in most cases, interfering with the previously formed 
portions. Thus the shell of an adult ammonite preserves in the 
inner whorls of its coil the chamber of the shell which it  occupied 
at every stage of its life-history. 

Application of the biogenetic law to the stages so preserved 
should allow of the construction of a phylogeny which can then 
be compared with mmonites  found in earlier beds. I t  is claimed 
that by this process the phylogeny of many ammonites can be 
made out, and that recapitulation can be observed in the general 
shape of the shell, the suture-line and the ornamentation, a true 
phylogeny requiring that the evidence from the development of 
these three independent characters shall be consistent. Further- 
more it  is claimed that certain types of ornament succeed one 
another in a definite order in all ammonites, the shell of a mem- 
ber of a lineage in the middle of its course beginning smooth, then 
developing striae, then definite ribs, which become tuberculate, 
then spiny, and finally repeats this series of stages in the oppo- 
site direction, or becomes smooth almost a t  once. I n  later forms 
ribbed and spiny stages appear earlier in the life-history until 
finally all of them may be skipped, the animal being smooth 

throughout its life. This type of evolution, which was investigated 
extensively by C. E. Beecher, has been supposed to occur not 
on157 in ammonites but also in gastropods, lamellibranchs and 
brachiopods, in all of which groups the shell preserves its early 
growth-stages. I t  has also been recognised in the development 
of a colony amongst coelenterates and Bryozoa. 

2aphrentis.-Out of this vast mass it is difficult to  select a 
single case which can be regarded as conclusively established, 
perhaps the best is that of the development and evolution of 
the simple coral Zaphrentis delanouei, from the Lower Carbo- 
niferous of Scotland. Here we have a series of forms occurring 
throughout a thick series of rocks which were collected on four 
main horizons. I t  is clear that the forms from the lowest horizon 
ascend into those at  the top by gradual change, so that no definite 
dividing lines could be drawn within the series. I f  the evolu- 
tionary series be arbitrarily divided into four stages then i t  is 
found that a t  the lowest horizon 69% of the specimens collected 

AFTER CARRUTHERS, "E\'OLUTION OF Z A P H R E N T I S  D E L A N O U E I , "  B Y  C O U R T E S Y  O F  T H E  GEO. 
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FIG. ,.-CHART ILLUSTRATING T H E  EVOLUTION OF T H E  S I M P L E  C O R A L  

Left three columns show the geolog~cal  horizon; middle four columns, the  
percentage of each form of the coral at  a deflnite horizon; and right two 
columns are drawings of transverse sections of a coral, when young and adult  

belonged to the most primitive stage, 305% to the second, and 
1% to the third evolutionary stage. At the next horizon, z,ooo 
feet higher, less than 1% belong to the first, 3% to the second, 
69% to the third, and 28% to the fourth stage. At a still higher 
horizon the first stage is absent altogether. The second stage is 
represented by less than I%',, the third by 16% and the fourth and 
last by 83%. I n  the highest horizon studied this stage is attained 
by 95% of all the individuals. R e  have here a n  exact parallel 
to the evolution of a character in Micraster. But if we examine 
the development during life of an individual coral from one of 
the later horizons, we find a very complete parallel between the 



evolutionary series established on quite other evidence and the 
individual ontogeny. 

I t  appears that the bioggnetic law, though a useful tool, 
must be used with caution in the construction of phylogenies, and 
thac genealogical trees made by its aid must not be used as evi- 
dence in favour of the hypothesis itself. 

Vertebrates.- The general character of the phylogenies of 
invertebrates which have been made by palaeontologists is re- 
peated in the vertebrate genealogies, which rest on far more elabo- 
rate evidence. The best case is that of the horse. (See EQUIDAE, 
HORSE.) The equally complete stories of the camels, dogs and 
titanotheres have not yet been completely published and cannot 
be intelligently summarised. The rhinoceroses, as shom~n by the 
work of H. F. Osborn, have a very complex history, many differ- 
ent lineages arising in the Oligocene, and passing up into later 
geological periods. I n  all cases the individuals increase in size, 
and in many the descendants of hornless forms, long after their 
separation. independently develop horns which though varying in 
number and position in the different lineages are always of the 
characteristic rhinoceros pattern. The separate appearance of 
these horns is an example of a phenomenon abundantly seen 
amongst fossils. I t  implies that the mechanism present in the 
fertilised egg which determines what the structure of an adult 
animal will become, is such that it  is capable of modification only 
in certain definite ways, and that in rhinoceroses this mechanism 
is of such a nature that when a horn arises it  will be of a char- 
acteristic type, quite different from the analogous structures of 
giraffes, deer, oxen and titanotheres. 

I n  certain cases the same phenomenon is presented in a some- 
what different form. The whole structure of some part of an 
animal may exhibit a slow and gradual change in character going 
on throughout the whole of its history, and this change may be 
unaffected by modifications of the animal's habits. One of the 
best examples is to be found amongst the labyrinthodont Am- 
phibia. Here all the Carboniferous forms are round-bodied, have 
the roof of the mouth completely supported by bone and are 
aquatic. Their immediate descendants are terrestrial and the 
head is a little flattened, while vacuities appear between the bones 
in the palate. I n  still later forms the head and whole body are 
extremely flat and the palatal vacuities have become enormous. 
These creatures must have been entirely aquatic; thus in them we 
have a persistence of direction of structural change so regular 
that the geological age of any specimen can be recognjsed with 
considerable accuracy, whilst the animal's habits change twice in 
different directions. Furthermore it  can be shown that the evolu- 
tionary structural changes pursue the same course in different 
families of labyrinthodonts and in two other orders of Amphibia 
not closely related to  them. 

Thus it  appears that evolutionary change in animals may be 
either directed towards an improvement in structure which adapts 
the animal for some particular mode of life, or it may take place 
without any apparent relationship to habits. Evolutionary change 
which is not adaptive in nature may be expected to take the same 
course in  related lineages, and adaptive changes will be similar 
in such of their members as have the same habits and are sub- 
jected to  the influence of like environments. (Further examples 
of this phenomenon will be found in the articles HORSE; PERISSO- 
DACTYLA; MAMMALIA; and REPTILES.) 

A d a p t i v e  Radiation.-Another phenomenon first emphasised 
by H. F. Osborn, is that which is known as "adaptive radiation." 
The early members of any group, the Basal Eocene placental 
mammals for example, are small, and on the whole very uniform 
in structure; as  time goes on their descendants radiate so as to 
fill all habitats open to them. Thus the mammals are fitted for 
life in forests, plains, deserts and mountains, for flight or for an 
aquatic life in rivers, along the sea coast or in the open oceans. 
They may eat animals or plants, the prey may be small or large, 
and it can be caught either by chase or by stalking. They may 
live in the Arctic or in the tropics. I n  consonance with these varied 
habits the structure of mammals has become exceedingly diverse. 
The Iimbs may be Iong, freely moveable and with grasping hands 
and feet; as in arboreal animals such as lemurs. They may become 

reduced to flippers in the whales; the digits may end In hoofs 
among cursorial animals, or may be clawed in carnivorous ones 
The dentition may be fitted for gnawing, ior cropping grass or 
for tearlng flesh from bones, and it  is usually possible to  deter- 
mine from its character what were the habits of the animal. 

The "adaptive radiation" of all the higher groups of vertebrates 
follows similar lines, Reptiles during h4esozoic times filled the 
places now occupied by mammals and sometimes present striking 
similarities to them in general appearance. 

A survey of the evolutionary history of animals as a whole 
shows that for each group there is a certain period a t  which the 
beginnings of an adaptive radiation appear and within a very 
short time lead to the establishment of the great majority of 
the families of which it  is composed. Thus the ammonoids, 
although they had been in existence since Devonian times, are 
represented only by two families in the Carboniferous I n  the 
Permian and Trias they branch out into most diverse forms, 
clearly fitted for very different modes of life. Teleost fishes ex~s t -  
ing from Upper Triassic times are represented only by a single 
family in the Lower Cretaceous. By the Upper Cretaceous nearly 
a dozen families ha l~e  appeared and  hy Eocene times the majority 
of those which are known were in existence. Reptiles, beginning 
in the Carboniferous, experienced a wide radiation in Permian 
times, whilst the "radiations" of birds and mammals lie in the 
Tertiary, and were already fully established a t  the end of the 
Eocene. Thus in all these cases the initiation of the main types 
took place together and led very rapidly to the establishment of 
separate families, which then undergo a steady evolution without 
bringing about fundamental alterations in  their structure. This 
fact implies that only a t  its origin and from forms of conserva- 
tive structure can a group give rise to  new lines whose members 
differ from their ancestors in fundamental features. I n  other words 
the possibility of change becomes more and more restricted the 
further the members of a group have carried a process of adap- 
tive radiation. Nevertheless certain of the smaller groups of all 
classes may exhibit an adaptive radiation of their own long after 
the main development of the class is completed. 

Migration.- The fact that the evolution of non-adaptive 
features pursues a parallel course in related lineages, and proceeds 
little interfered with by modifications of the environment, a t  a 
rate which does not vary widely, provides us with a means of 
determining approximately the age of rocks which may not con- 
tain known or even fully identifiable fossils. For example any 
rocks anywhere in the world which contain members of the high- 
est grade of labyrinthodonts, will be of Triassic age and even from 
previously unknown forms it  may be possible to determine 
whether they belong to the upper or lower part of that system. 

The use of individual species of fossils to  determine the iden- 
tity of horizons in widely separated parts of the world suffers 
from a theoretical objection which was pointed out by T. H 
Huxley, who suggested that an individual species probably came 
into existence at  some definite place and that in order to reach 
any other locality its individuals had to migrate. Nothing \+as 
known of the time taken in such migrations but it was conceivdble 
that it  might be comparable with such small divisions of geo- 
logical time as those represented by zones. He stated that rocks 
containing identical faunas were homotaxial but not necessarily 
contemporaneous. We now know chiefly from the evidence of 
fossil mammals that all the larger groups have an evolutionary 
home where the important part of their evolutionary change takes 
place, and that from this centre there is a constant migration in 
all directions of such a nature that the series of forms in some 
neighbouring area, although they fall into a morphological family 
tree. are not in fact directly descended from one another. Thus 
all evidence shows that the main evolution of the horses took 
place in northern Asia and that the series which is found through- 
out Tertiary times in North America is really built up from the 
members of many overlapping migrations, each new colonist 
giving rise to  a short evolutionary series of its own. On the other 
hand the camels arose in Xorth America and the forms there 
found build up a true phylogenetic series. 

The migrations of mammals are now well understood and an 
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account of them will be found in the article ZOOLOGICAL REGIONS. 
The time taken in migration must vary enormously for different 
groups and only one case in which it can be determined has been 
described. W. D. Matthew has pointed out that when a t  the end 
of Meiocene times, North and South America became connected, 
northern animals, horses and mastodons, migrated into South 
America, and southern forms, such as  the giant ground-sloths and 
glyptodonts, moved into the United States. I t  is then possible by 
comparing Pleistocene North and South American faunas, to show 
that during the period of their migration these animals underwent 
little if any evolutionary change, and that in South America Plio- 
cene forms of horses and elephants are associated with Pleistocene 
ground-sloths, whilst in North America ground-sloths of Pliocene 
type are found with Pleistocene elephants. The implication is 
that the migration took a period comparable in length with the 
interval between the Upper Pliocene and the Lower Pleistocene. 
If it should prove to be generally true that whilst migrating an 
animal exhibits little evolutionary change it should follow that 
a t  any time the members of a group a t  its home will be more 
advanced than those a t  the periphery of the area of distribution. 
This conclusion seems to be justified by the condition of affairs 
a t  the present day. 

Morphological  Problems.-Of recent years a new use of 
palaeontology has arisen. Information derived from fossil mate- 
rial has been applied by Robert Broom and those who have fol- 
lowed him, to the solution of morphological problems which have 
been stated by students of comparative anatomy and of embry- 
ology. I n  some ways one of the best examples is the proof from 
the mammal-like reptiles, of the truth of Reichert's theory of the 
derivation of the mammalian ear-ossicles. (See REPTILIA.) The 
most striking case, however, is that which arises from the work of 
E. A. Stensio on Ceplzalaspis. I n  this animal, Stensio has been 
able to show that complete cranial nerves associated with gill- 
pouches exist in the orbital region, and that the mouth is a 
small hole lying quite anteriorly in front of the profundus nerve. 
I t  had long ago been concluded by students of embryology that 
the ancestral vertebrates must have possessed these characters 
but the evidence on which they had relied was inconclusive and 
its validity had been denied by competent workers. Now in the 
light of Stensio's work it  is quite clear that the original interpreta- 
tion of the embryological data was sound. (See CYCLOSTONATA.) 

The study of fossils is thus seen to be of great practical utility to  
geologists and is capable of affording information about the course 
of evolution which can be obtained in no other way. I ts  evidence 
is clear that evolution provides an adequate account of past and 
present faunas and the facts with which it deals serve as a con- 
trol of evolutionary theory. Palaeontology forms the base of a 
rational zoo-geography and it  is capable of giving invaluable 
assistance in the solution of many morphological problems. 

(D. S. W.) 
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PALAEOSPONDPLUS, a small fish-like vertebrate fossil 
found in the Old Red Sandstone of Caithness, now referred to the 
Cyclostomata ( q . ~ . ) .  

PALAEOTHERIUM, a genus of primitive perissodactyls of 
the Upper Eocene and Lower Oligocene of Europe. The genus 
really includes many species, ranging in size from that of a rhinoc- 
eros down to that of a pig, and is typical of a considerable group 
of primitive perissodactyls nearly related to  the Eocene Ancestors 
of the horse but currently distinguished as a separate family. 
They are limited to the later Eocene and early Oligocene of 
Europe, and have not been found in Asia or Korth America. 

The Palaeotheres have three toes on each foot, but the side 
toes are not so much reduced as in the earlier three-toed horses. 
The teeth are short-crowned without cement, the upper teeth with 
a pattern of two outer crescents and two transverse crests which 
are usually more oblique than in the early Equidae. The premolars 
are fully molariform as in the post-Eocene Equidae. The nasals 
in Palaeotherium are somewhat retracted, implying the possession 
of a short proboscis. (W. D. M.) 

PALAEOZOIC ERA, in geology, term applied to  the oldest 
strata in the earth's crust from which definite organic remains 
have been recorded; the base is commonly defined by an uncon- 
formity of considerable magnitude, above which occur strata con- 
taining OLENELLUS (sensu lafo), and the fossil evidence suggests 
that the break varies in intensity in different parts of the world. 
The upper limit is harder to  define, i t  is usually said to  be taken 
at  the top of the Permian but with increased knowledge it  has 
in many places become increasingly difficult to  separate this 
formation from the Trias, the basal formation of the Mesozoic, 
and it seems likely that it  has not always been drawn at  the same 
horizon. The Palaeozoic is divided into several periods, the Cam- 
brian, Ordovician, Silurian (Gotlandian), Devonian or Old Red 
Sandstone, Carboniferous (Mississippian plus Pennsylvanian) and 
Permian (qq.v.). (G. L. E.) 

PALAEPHATUS, the author of a small extant treatise, 
entitled D~pi'A.?rio.rov ("On Incredible Things"). I t  consists of a 
series of rationalizing explanations of Greek legends, without any 
attempt at  arrangement or plan, and is probably an epitome, 
composed in the Byzantine age, of some larger work. 

See edition by N .  Festa, in Mythographi graeci ( ~ g o z ) ,  in the Teub- 
ner series, with valuable prolegomena supplementary to Intorno all' 
OPUSCOLO di Palefato de incredibilzbus (1890), by the same writer. 

PALAESTRA, the name apparently applied by the Greeks to 
two kinds of places used for gymnastic and athletic exercises. I n  
the one case it  seems confined to the places where boys and youths 
received a general gymnastic training, in the other to  a part of a 
gymnasium where the at~zletae, the competitors in the public 
games, were trained in wrestling (raXai€~v,  to wrestle) and boxing. 
The boys' palaestrae were private institutions and generally bore 
the name of the manager or of the founder; thus a t  Athens there 
was a palaestra of Taureas (Plato, Cfzarmides). The Romans used 
the terms gymnasi24m and Palaestra indiscriminately for  any place 
where gymnastic exercises were on. 

PALAFOX DE MENDOZA, JUAN DE (1600-1659), 
Spanish bishop, was born in Aragon. H e  was appointed in 1639 
bishop of Angelopolis (Pueblo de los Angeles) in Mexico, and 
there sought to  protect the natives from Spanish cruelty, for- 
bidding any methods of conversion other than persuasion. I n  this 
he met with the uncompromising hostility of the  Jesuits, whom in 
1 6 ~ 7  he laid under an interdict. H e  twice, in 1647 and 1649, 
laid a formal against them at Rome. All he could 
obtain was a brief from Innocent X. ( ~ a y  14, 1648), commanding 
the Jesuits to respect the episcopal jurisdiction. I n  1653 the 
Jesuits succeeded in securing his translation to  the little see of 
osma in old castile, 1694 charles 11. of Spain petitioned 
for his canonization; but this was defeated by the ~esu i t s .  

See Antonio Gonzalez de Resende, Vie de Palafox (French trans., 
Paris, 1690). 
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PALAFOX Y MELZI, J O S ~  DE (1780-184;), duke of ; velopment. The administrative headquarters are a t  Daltonganj; 

Saragossa. Brought up at  the Spanish court, he accompanied 1 pop. ( 1 9 3 1 ) )  12,040. 
Ferdinand to Bayonne in 1808 as a sub-lieutenant. After a vain 
attempt to secure thp_ king's escape, he fled to Spain. Proclaimed 
bv the uo~ulace  governor of Saragossa and ca~tain-general of 
kragon ?May 25, ;808),  he declaredwar against the ~ r e n c h ,  who seen. 

Palamau was under the rule of Chero chiefs till their conquest 
by the Moguls in 1660. They had their capital a t  the village of 
Palamau, where the ruins of two great forts built by them may be 

had already overrun Catalonia and rc'avarre. He defended Sara- 
gossa for a period of 61 days. Palafox then attempted a I campaign in the open country. Forced back by xapoleon's army 
into Saragossa, he sustained a second siege lasting three months. 
Palafox himself was captured and imprisoned at  Vincennes until 
Dec. 1813. From 1820-23 he commanded the royal guard of 
Ring Ferdinand. H e  took the side of the Constitution in the 
civil troubles and was stripped of his honours and offices by the 
king. Queen Maria Cristina created him duke of Saragossa and 
from 1836 he took part in military and political affairs as captain- 
general of Aragon and a senator. H e  died in Madrid, Feb. 15, 1847. 

SPP P d~ Madrago'q bio~raphical notice in the Span. trans. of 
Thicrs, Wist. des consulates de I'empire; C. W. C. Oman, Pen2nszdar 
W a r  (Oxford, 1 9 0 2 1 ,  vol. i.; J .  Ibbfiez Marin, El defensor de Zaragoza 
in Ateneo, v. (1go8) ,  pp. 81-89. 

PALAMAS, GREGORIUS (c. 1296-1359), Greek mystic 
and chief apologist of the Hesychasts (q.v.) ,  belonged to a dis- 
tinguished Anatolian family, and his father held an important 
position at  Constantinople. Palamas at an early age retired to 
Mt.  Athos, where he became acquainted with the mystical theories 
of the Hesychasts. I n  1326 he went to SketE near Beroea, where 
he spent some years in isolation in a cell specially built for him. 
His health having broken down, he returned to Mt. Athos, but, 
finding little relief, removed to Thessalonica. About this time 
Barlaam, the Calabrian monk, began his attacks upon the mollks 
of Athos. Palamas championed their cause in two synods (1341  
and 1 3 5 1 )  at  C ~ n s t a n t i n o ~ l e ,  which definitively secured the vic- 
tory of the Palamites. During the civil war between John Can- 
tacuzene and the Palaeologi, Palamas was imprisoned. After 
Cantacuzene's victory in 1347, Palamas was released and aP- 
pointed archbishop of Thessalonica; being refused admittance by 
the inhabitants, he retired to the island of Lemnos, but subse- 
quently obtained his see. 

See the historical works of John Cantacuzene and Nicephorus 
Gregoras, the Vi ta  Palamae by Philotheus, and the encomium by 
Nilus (both patriarchs of Constantinople) ; also C. Krumbacher, 
Gesclzichte der byzantinische~?, Litteratur (1897). 

PALAMAS, KOSTES ( 1 ~ 5 9 -  ) J  Greek poet, a native of 
Patras, studied law at  Athens, where he came under the influence 
of the "popular," as opposed to the %urist" school Greek. 
After several years of journalism, he published in 1886 his first 
poetical work, TJze Solzgs o f  M Y   count^^, followed in 1889 
by the Hynz?t t o  Atlzena. I n  1897 he was appointed secretary 
to the University of Athens. His Prose Essay o n  KITyst(~llis 
( 1 8 9 4 )  contrasted ~ h i l o s o ~ h i c  with descriptive poets. After the 
publication of I a m b s  and Anapaes fs  and T h e  Grave (18981,  a 
series of elegies on his son's death, he hecame the recognized 
chief of the "popular" party in literature, whose organ in the 
press was the review, Nounzas. At that period the "language Clues- 
tion" penetrated even politics, leading t~ the "Gospel Riots" of 
1901 and the fall of the cabinet over the translation of the Oresteia 
In 1903. Palamas, who described himself in The Twelve  L a y s  o f  
fhe G i p s y  as "the Poet of my age and race," was considered by 
his admirers to  be the successor of Solomos, while some critics 
have found in him the obscurity of Browning. Later he produced 
the poem on Byron, recited at  the Byron centenary nt Athens in 
1924,  and F i v e  Syllables and t h e  PatJzetic Whispers  (1925) .  

See Poenzs by Kostes Palamcis, selected and rendered into English 
by Th. Ph. Stephanides and G. C. Katsimbalis (1925).  

PALAMAU, a district of British India, in the Chota-Nagpur 
division of Behar and Orissa. I t  consists of the lower spurs 
of the Chota-Xagpur plateau, sloping north to the valley of the 
Son. Area 4,916 sq.m ; pop. ( 1 9 3 1 ) )  818,736. Nearly three-fourths 
of the district is uncultivated; 300 sqm.  are under forest, and 
about 3,000 sq.m. are covered with jungle. A small coalfield near 
Daltonganj was opened in 1902. Deposits of bauxite await de- 

PALAMGOTTAH, a town of British India, in the Tinne- 
velly district of Madras, on the opposite bank of the Tambra- 
parni river to Tinnevelly town, with which it shares a station on 
the South Indian railway, 444 rn. south of Madras. Pop. ( I ~ ~ I ) ,  
51,990. I t  is the administrative headquarters of the district. 

PALAMEDES, in Greek legend, son of Nauplius, king of 
Euboea, one of the heroes of the Trojan War, belonging t o  the 
post-Homeric cycle of legends. During the siege of Troy, Aga- 
memnon, Diomedes and Odysseus (who had been detected by  
Palamedes in an attempt to  escape going to Troy by  shamming 
madness) caused a letter containing money and purporting to  
come from Priam t o  be concealed in his tent. They then accused 
Palamedes of treasonable correspondence with the enemy, and he 
was ordered to be stoned to death. ~i~ father exacted vengeance 
from the Greeks on their way home, by placing false !ights on the 
promontory of Caphareus. The story of Palamedes was first han- 
dled in the Cypria,  afterwards by the tragedians. Palamedes was 
regarded as the inventor of some letters of the alphabet, light- 
houses, weights and measures, several games, etc. 

See Roscher's Lexikon, art. "Palamedes." 
PALANPUR, a native state of India, in the Gujarat division 

of Bombay, on the southern border of Rajputana. Area, 1,766 
sqm. ;  pop. ( 1 9 3 1 )  264,179.. The town of Palanpur is a railway 
 unction for Deesa, 18 m. dlstant. pop. ( 1 9 3 1 ) ,  20,347. 

Palanpur also gives its name to a political agency, or collection 
of native states, of which Radhanpur is the most important; total 
area, 6,393 sq,m.; population 518,566. 

PALATE, the roof of the mouth in and vertebrate ani- 
mals. I t  consists of the anterior bony "hard palate" ( see  MOUTH), 
and the posterior fleshy "soft palate" (see PHARYNX). For the 
malformation consisting of a longitudinal fissure in the roof of 
the mouth, see cLEFT PALATE. 

PALATINATE (Ger. Pfalz),  a name given generally to  any 
district formerly ruled by a count palatine, but particularly to  a 
district of Germany, a part of the  and of ~ a v a r i a ,  lying 
west of the Rhine. ( S e e  BAVARIA.) Excluding the Saar district, 
from I920  to 1935 under the administration of the League of 
Nations, the Palatinate has an area of 2,082 sq.mi. and a popula- 
tion of 1,067,386 c ~ ~ ~ ~ ) ,  showing a density of 5 r 3  to the sq.mi, 
I t  is bounded on the east by the Rhine which separates it from 
Baden, on the south is the French department of Bas-Rhin, on the 
west the Saar Territory and parts of the Prussian Rhine Province 
and on the north mssen .  

The rivers in this fertile tract of country are the Rhine, Lauter, 
Queich, Speirbach, Glan and Blies. The Vosges, and their con- 
tinuation, the Hardt, run through the land from south to north and 
divide it  into the fertile and mild plain of the Rhine, together with 
the dope of the Hardt range, on the east, and the rather inclement 
district on the west, which, running between the Saarbriick Car- 
boniferous mountains and the northern spurs of the Hardt range, 
ends in a porphyrous cluster of hills, the highest point of which 
is the Donnersberg (2,254 ft.). The country on the east side and 
on the slopes of the Hardt yields a number of the most varied 
products, such as wine, fruit, corn, vegetables, flax and tobacco. 
The mines yield iron, coal, quicksilver and salt. The industries 
are very active, especially in iron, machinery, paper, chemicals, 
shoes, woollen goods, beer, leather and tobacco. Spires (Speyer) 
is the seat of government, and among the chief industrial centres 
are Ludwigshafen on the Rhine, which is the principal river port, 
Landau, and Neustadt, the seat of the wine trade. 

See A~fitteilzi7zge~z des Hist. Ver.  der Pfalz (48 vols. 1870-1927). 
History.-The count palatine of the Rhine was a royal 

official who is first mentioned in the middle of the 10th cen- 
tury. The first count palatine was Hermann I. ,  who ruled from 
94 j until 996,  and although the office was not.hereditary it  appears 

, to have been held mainly by his descendants until the death of 
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Count Hermann 111. in I 155. I n  I 155 the German king, Frederick 
I., appointed his step-brother Conrad as count palatine. In  I214, 
on the death of the reigning count, the Palatinate was given by 
the German king Frederick 11. to Otto, the infant son of Louis 
I., duke of Bavaria. The Palatinate was ruled by Louis of Bavaria 
on behalf of his son until 1228, when it  passed to Otto who ruled 
until his death in  1253. 

When the possessions of the house of Wittelsbach were divided 
in I255 and the branches of Bavaria and the Palatinate were 
founded, a dispute arose over the exercise of the electoral vote, 
and the question was not settled until in 1356 the Golden Bull 
bestowed the privilege upon the count palatine of the Rhine, who 
exercised it until 1623. The Palatinate was divided into four 
parts among the sons of the German king Rupert in 1410, but in 
1559, on the extinction of the senior line, Frederick, count palatine 
of Simmern, succeeded to the Palatinate, becoming the elector 
Frederick 111. Under Charles Theodore, who succeeded in 1742, 
with the exception of one or two small pieces the whole of the 
Palatinate was united under one ruler. In  I 777 on the extinction of 
the other branch of the house of Wittelsbach, he became elector 
of Bavaria. The Palatinate was henceforward united with Ba- 
varia, and has shared its political history from that time. 

PALATINE. I n  the later Roman empire certain officials 
attending on the emperor, or discharging duties a t  his court, were 
called palatini; from the time of Constantine the Great the term 
was also applied to  the soldiers stationed in or around the capital 
to  distinguish them from those stationed on the frontier of the 
empire. In  the East Roman empire the word was used to designate 
the administrators of the finances and the imperial lands. 

This use of the word palatine was adopted by the Frankish kings 
of the Merovingian dynasty. They employed a high official, the 
comes palatinus, who at  first assisted the king in his judicial duties 
and a t  a later date discharged many of these himself. Other counts 
palatine were employed on military and administrative work, and 
the system was maintained by the Carolingian sovereigns. The 
word paladin, used to describe the followers of Charlemagne, is a 
variant of palatine. Instead of remaining near the person of the 
king, some of the counts palatine were sent to various parts of his 
empire as judges and governors. Being in a special sense the 
representatives of the sovereign they were entrusted with more 
extended power than the ordinary counts. From this usage there 
naturally arose the employment of the word to denote the dis- 
tricts over which these powers were exercised. By Henry the 
Fowler, and especially by Otto the Great, counts palatine were 
sent into all parts of the country to support the royal authority by 
checking the independent tendencies of the great tribal dukes. We 
hear of a count palatine in Saxony, and of others in Lorraine, in 
Bavaria and in Swabia, their duties being to administer the royal 
estates in these duchies. The count Bavaria became 
duke of this land, the lower title being then merged in the higher 
one; and with one other exception the German counts palatine soon 
became insignificant, although, the office having become heredi- 
tary, Pfalzgrafen were in existence until the dissolution of the 
Holy Roman empire in 1806. The exception was the count pala- 
tine of the Rhine, who became one of the four lay electors and the 
most important lay official of the empire. In  the empire the word 
count palatine was also used to designate the officials who assisted 
the emperor to exercise the rights which were reserved for his per- 
sonal consideration. They were called comites palatini cnesarii, or 
comites sacri palatii; in German, Hofpfalzgrafen. 

From Germany the term passed into England and Scotland, 
into Hungary and Poland. In  England palatine was an artificial 
word, applied t o  counties which stood outside the ordinary course 
of administration. I n  Hungary the i~nportsnt office of palatine 
owes its inception to St. Stephen. At first the head of the judicial 
system, the palatine became after the king the most important 
person in the realm. 'L'nder the later Habsburg rulers of Hungary 
the office was several timrs htld by a member of this family, one 
of the palatines being the archduke Joseph. The office was abol- 
ished after the revolution of 1848. In  Poland the governors of 
the provinces of the kingdom were called palatines, and the prov- 
inces werc sometimes called palatinates. 

In  America certain districts colonized by English settlers were 
treated as palatine provinces. I n  1632 Cecilius Calvert, and Lord 
Baltimore, received a charter from Charles I. giving him palatine 
rights in Maryland. I n  1639 Sir Ferdinand0 Gorges, the lord of 
Maine, obtained one granting him as large and ample prerogatives 
as were enjoyed by the bishop of Durham. Carolina was another 
instance of a palatine province. 

See C. Pfaff, Geschichte des Pfalzgrafenamtes (Halle, 1847) ; G. T. 
Lapsley, The County Palatine of Dztrham (1900) ; R. Schroder, 
Lehrbuch der deutschen Rechtsgeschichte (Leipzig, 1902). 

PALATKA, a city of northeastern Florida. U.S.A., the 
county seat of Putnam county; on the beautiful St. Johns river, 
50 mi. S. of Jacksonville. I t  is served by the Atlantic Coast line, 
the Florida East Coast and the S o u t k r n  railways, and river 
steamers. Pop. 7,208 in 1925 (state census), of whom 3,661 
were Negroes; 7,140 in 1940 by the federal census. The city is a 
shipping point for citrus fruit and vegetables, and has large 
cypress lumber-mills, foundries and machine shops, turpentine 
stills, and other industries. Palatka was incorporated as a town 
in 1853, as a city in 1872. I t  has a commission-manager form of 
government. 

PALAUNG, a Burmese term for a group of non-Shan tribes 
living in the Shan States and speaking dialects of the same Mon- 
Khmer language so variant that Shan is used as a lingua franca. 
The Palaung is darker than the Shan in complexion; of a timid 
and peaceable disposition; Buddhist and Nut-worshipper by reli- 
gion; a cultivator of paddy and of tea for pickling. Tattooing is 
practised, and divining by chicken-bones. Marriage is regulated 
by consanguinity and the formalities entail a sort of theft of the 
bride, or secret elopement, and subsequent money payments to 
her relatives. 

The ordinary dead are buried with a coin for ferry-dues in the 
w 

mouth or on the chest, but the corpses of priests are dried in the 
coffin and kept up to a year. 

Headmen (kin) are sometimes treated similarly, but the corpse 
is not kept so long. After cremation the bones are placed on the 
ground in an open pot. 

See Cameron, Palaungs of Kodaung (Rangoon, 1912) ; Milne, Home 
of an Eastern Clan (1924). 

PALAZZOLO ACREHDE, a town of Sicily, Italy, province 
of Syracuse, 34 mi. by rail W. of city of Syracuse, 2,285 ft. above 
sea level. Pop. (1936) 11,387 (town); 11,584 (commune). 

The ancient city of Acrae, founded by Syracuse in 664 B.c., lay 
on the hill above the modern town, the approach to it being 
defended by quarries, in which tombs of all periods have 
been discovered. The auditorium of the small theatre is vie11 
preserved. 

Close to it  are ruins of other buildings, a small Odeon and some 
baths. 

PALE, used as a historical term, is a district marked off from 
the surrounding country by a different system of government and 
law or by definite boundaries. The best known of these districts 
was the "English pale" in Ireland, dating from the reign of Henry 
II., although the word "pale" was not used in this connection until 
the latter part of the 14th century. The pale varied considerably 
according to the strength or weakness of the English authorities, 
and in the time of Henry VIII.  was bounded by a line drawn from 
Dundalk to Kells, thence to Naas, and from Naas east to  Dalkey, 
embracing, that is, part of the modern counties of Dublin, Louth, 
Meath, and Kildare. The pale existed until the complete subjuga- 
tion of Ireland under Elizabeth; the use of the word is frequent 
in Tudor times. 

There was an "English pale" or "Calais pale" in France until 
1558, extending from Gravelines to Wissant, and for a time under 
the Tudors an "English pale" in Scotland. 

PALEARIO, AONIO (c. I 500-1 5 :o), Italian humanist and 
reformer, was born a t  Veroli, in the Roman Campagna. Other 
forms of his name are Antonio Della Paglia, A. Degli Pagliaricci. 
In  1520 he went to  Rome, where he entered the brilliant literary 
circle of Leo X. When Charles of Bourbon stormed Rome in 
1527 Paleario went first to  Perugia and then to Siena, where he 
settled as a teacher. In  1536 his didactic poem in Latin hexa- 



meters, De irn?izortalitate anintarurn, was published at  Lyons. I n  
1542 a tract by him, commonly known as Libellus de morte 
Christi, was made by the Inquisition the basis of a charge of 
heresy, from which, however, he successfully defended himself. 
In  Siena he wrote his Actio in pontifices romalzos et eorunz as- 
seclas (posthumous, Leipzig, 1606), attacking the substitution of 
traditional for scriptural authority, and certain doctrines, especially 
that of purgatory. Professor first a t  Lucca and then at Milan he 
was denounced by the inquisitor of Milan in I 567, sent to Rome 
for trial, condemned in Oct. 1569, and executed in July 1570. 

An edition of his works ( A n t .  Palearii Verulani Opera), including 
four books of Epistolae and 12 Orationes besides the De i~+zmoutalitate, 
was published at Lyons in 1552 ; this was followed by others, the fullest 
being that of Amsterdam, 1696. Lives by J. G. Gurlitt (in German) 
(Hamburg, 1805) ; A. Young ( 2  vols., 1860) ; J. Bonnet (Paris, 1862, 
Eng. trans. 1864). See also G. Morpurgo, U n  Unzanista martire. Aonio - - 
Paleario (1912). 

PALEKHI, a Russian village southeast of Shuya (56' 43' 
N., 41O 23' E.); in the Ivanovo-Voznesensk province, noted for 
its handicraft work, dating from the time of the ikon painters of 
Vladimir Suzdal, and famous in the 16th and 17th centuries. 
In  thc 19th century the ikon market became limited and the 1917 
revohtion threatened to destroy the art. The Palekhi artel, how- 
ever, began to make designs on box covers and other small articles 
of compressed paper and their work has found a market exceeding 
the supply in Nizhniy-Novgorod and New York, and has obtained 
medals a t  the Vienna and Paris exhibitions. 

PALEMBANG, a residency of southeast Sumatra, Dutch 
East Indies, facing the island of Banka, area 86,356 sq.km.; popu- 
lation (1930) 1,098,725 (3,797 Europeans, 30,811 Chinese and 
other foreign Asiatics). I t  extends from the mountains which 
flank the west coast of Sumatra and form the dividing line be- 
tween it  and the residency of Bencoolen, to the Straits of Banka, 
and except for the mountainous country in the extreme south- 
west, is very flat and intersected by  numerous rivers, which flow 
eastwards to the sea, and with their many and wide mouths form 
marsh lands about the coast, which has also many sandbanks. The 
principal of these is the Musi, which has many important tribu- 
taries, and on its banks, some 50 mi. from the sea, near which it  
divides into two main channels, is situated Palembang, the capital 
of the residency, also a port, and the chief commercial town in 
south Sumatra, population 108,145 (1,895 Europeans and Eu- 
rasians), the largest town in Sumatra. Apart from the public 
buildings, barracks, hotels, church, European business offices and 
residences, and a great mosque, which are built of stone, Palem- 
bang is a town of native houses, mostly built on piles, on account 
of floods. I t  stretches along both sides of the river, and its inhab- 
itants, and those of the residency, are mostly Illalays. The depth 
and width of the Musi river renders Palembang accessible to large 
ocean steamers, but they are able to  cross the bar a t  its mouth 
only a t  flood tide. The port has wharves on screw piles 250 me- 
tres long, and is the terminus of the main line of the railway sys- 
tem of south Sumatra. At Plaju, down the river from Palembang, 
is the petroleum centre in Sumatra of the Royal Dutch Petroleum 
company, the oil, raised a t  Muara Enim, near the hills in the 
southwest, being carried to  Plaju and refined there. Downstream, 
across a tributary, lies Sungehgerong, the refinery centre of the 
Dutch Colonial Petroleum company, a subsidiary of the Standard- 
Vacuum group. 

Palembang has a considerable trade with eastern ports in the 
Malay peninsula, Thailand and China, and there is also Impor- 
tant traffic by road and river with the hinterland and regular 
communication with other ports in Sumatra, and with Java. 
Petroleum products constitute three-fourths of the value of the 
exports (107,351,000 in total in 1939). 

Many imports (30,417,000 guilders in 1939) are destined for 
the refineries or the European population connected with these. 
Other exports are rubber, coffee and coal from the government- 
owned Bukit Asem collieries a t  Tandjong, not far from Muara 
Enim. The export crops are largely produced by natives. Rice is 
the chief food crop. A controleur, also an agricultural adviser, is 
stationed at  Muara Enim, which is connected by rail and by road 
mith Palembang, and also with Bencoolen on the nest coast, by 
rail t o  'rebingtiilggi and then by motor road via Kepahiang. 

Another road connects Palembang with Jambi (town), run- 
ning northwest behind the wide coastal swamps. The southern 
part of Palembang residency was in course of development a t  the 
time of the Japanese invasion in 1942; in the northern half little 
had been done and communications were primitive. Apart from 
Surulangun, in the northwest, Talang Betutu (airfield), north of 
Palembang, and Sekaju, on the Musi, in central Palembang, each 
of which has a controlef~r, the nature of the lands about the 
coast makes extensive settlement impossible. 

Palembang is one of the places in the Dutch East Indies where 
Islam made its first appearance. Arab colonies in certain Chi- 
nese ports, disturbed by Chinese civil war, diverted their com- 
merce to  the Dutch East Indies, and Palembang was one of the 
spots selected for the enterprise. 

Little, however, is heard about Palembang in history until in 
1812 the sultan, although he had recognized British suzerainty 
(the British occupation of the Dutch East Indies), massacred 
many O u t ~ h  seizlers. Tlieleupon a British force under Colonel 
Gillespie was landed which drove the sultan from the capital and 
installed his brother in his stead. Banka and Billiton were ceded 
to Great Britain, and i t  was during the absence of this force in 
Sumatra that the Sultan of Jokjakarta endeavoured to destroy 
European power in Java. 

The cession of Banka and Billiton to  the Dutch, in  return for 
Cochin in India, because of a dispute as to whether Billiton was 
included in the cession, brought Palembang very prominently be- 
fore Dutch notice, the more so as Sir Stamford Raffles encour- 
aged the sultan in his attitude of independence, and in 1825 they 
abolished the Palembang sultanate and brought the country under 
their own ruIe, while recognizing certain chiefs. 

The residency was invaded by Japanese troops in Feb. 1942, 
after most of the petroleum installations had been destroyed. 

(E .E .L . ;  J . O . M .  B.) 
PALENCIA, an inland province of Spain, one of the eight 

into which Old Castile was divided in 1833; bounded on the N.  by  
Santander, E. by Burgos, S. by Valladolid, and W. by Valladolid 
and Le6n. Pop. (1930) 207~546; (1939) 222,109; area 3,256 
sq.mi. The principal rivers are the Pisuerga and the Carrion, which 
unite a t  Dueiias and flow into the Duero at  Valladolid. The north . 
is traversed by the Cantabrian mountains, the highest summit be- 
ing the culminating point of the Sierra del Brezo (6,3 j j ft.). The 
remainder of Palencia, the "Tierra de Campos," belongs to the 
great Castilian tableland. I n  the south is a marsh or lake, known 
as La Laguna de la Nava. The mountainous district abounds in  
minerals, but only coal and small quantities of copper are worked. 
The province is crossed in the southeast by the trunk railway 
connecting Madrid with France via Irun, while the line to San- 
tander traverses it  throughout from north to  south; there are also 
railways from the city of Palencia to Le6n, and across the north 
from Mataporquera in Santander to La Robla in Le6n. A branch 
of the Santander line gives access to the Orbo coal-fields. The 
Canal de Castilla, begun in 1753, and completed in 1832. con- 
nects Alar del Rey with Valladolid. Wheat and other cereals, 
vegetables, hemp and flax are extensively grown, and there are 
manufactures of linen and woollen stuffs, oil, porcelain, leather, 
paper and rugs. The chief town is Palencia (9.v.). ?\'ationalist 
armies conquered the province early in the civil war of 1936-39. 

PALENCIA, an episcopal city, and the capital of the Spanish 
province of Palencia; on the Ieft bank of the river Carrion, on 
the Canal de Castilla, a t  the junction of railways from Le6n and 
Santander, and 7 mi. N. by W. of Venta de Baiios on the Madrid- 
Irun line. Pop. (1940) 30,912. Palencia is built in the midst 
of the levcl plains called the Tierrd de Campos, 2,690 f t .  above 
sea-level. Palencia, the Pallantia of Strabo and Ptolemy, was the 
chief town of the Vaccaei. I ts  history during the Gothic and 
Moorish periods is obscure; but i t  mas a Castilian town of some 
importance in the 12th and 13th centuries. The university 
founded here in 1208 by Alphonso I X  u-as removed in 1239 to 
Salamanca. The cathedral was begun in 1321, finished in 1504 
and dedicated to St. Antolin; i t  is a large building in the later and 
florid Gothic style of Spain. The site was previously occupied by 
a church crccted by Sancho 111 of Navarre and Castile (1026- 
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35) over the cave of St. Antolin, which is still shown. The 
cathedral contains El  Greco's San Sebastian and other valuable 
paintings, old Flemish tapestry, and beautiful carved woodwork 
and stonework. The hospital of San Lazaro is said to date in 
part from the time of the Cid (q.v.), who here married Ximena 
in 1074. Manufactures are iron, rugs, alcohol, leather, soap, porce- 
lain, linen, cotton, wool, machinery and matches. 

PALENQUE, the modern name of a deserted city in Mexico, 
in the narrow valley of the Otolum, in the north part of the State 
of Chiapas, 80 m. S. of the Gulf port of Carmen. About 30 m. 
away, on the left bank of the Usumacinta river, stand the ruins 
of Men-chC or Lorillard city. The original name of Palenque has 
been lost, and its present name is taken from the neighbouring 
village, Santo Domingo del Palenque. Unlike the dead cities of 
the Yucatan plains, Palenque is surrounded by wooded hills and 
overgrown by tropical vegetation. 

There is less stone carving on the exterior walls, door jambs 
and pillars of the buildings than on those of the Yucatan penin- 
sula; this is due to the harder and more uneven character of 
the limestone. Probably owing to the same cause, there is less 
cut stone in the walls, the Palenque builders using plaster to 
obtain smooth surfaces. There is, however, considerable carving 
on the interior walls, the best specimens being on tablets, affixed 
to the walls with plaster. Modelling in  stucco was extensively 
used. A few terra-cotta images have been found. 

The so-called Great Palace consists of a group of detached 
buildings, apparently ten in number, standing on two platforms of 
different elevations. Some of the interior structures and the de- 
tached one on the lower southern terrace are in a fair state of 
preservation. The plan of construction shows three parallel walls 
enclosing two corridors covered with the peculiar pointed arches 
or vaults characteristic of Palenque. A square tower rises from a 
central part of the platform to a height of about 40 ft., divided 
into a solid masonry base and three storeys connected by interior 
stairways. The Temple of Inscriptions, one of the largest and best 
preserved, is distinguished chiefly for its tablets, which contain 
only hieroglyphics. Sculptured slabs form balustrades to  the steps 
leading up to the temple, and its exterior is ornamented with fig- 
ures in stucco, the outer faces of the four pillars in front having 
life-size figures of women with children in their arms. The small 
Temple of Beau Relief stands on a narrow ledge of rock against 
the steep slope of the mountain. I t s  most important feature is 
a large stucco bas-relief, occupying a central position on the 
back wall of the sanctuary. I t  consists of a single figure, seated 
on a throne, beautifully modelled in form, and in drapery and 
ornaments, with the face turned to one side and the arms out- 
stretched. The temples on the east side of the Otolum are dis- 
tinguished by tall narrow vaults, perforated by numerous square 
openings giving the appearance of coarse lattice work. The Tem- 
ple of the Sun stands upon a comparatively low pyramidal foun- 
dation. The interior consists of the usual pair of vaulted corri- 
dors. The sacred tablet on the back wall of the sanctuary is 
carved in low relief in limestone, and consists of two figures, ap- 
parently a priest and his assistant making offerings. There are 
rows of hieroglyphics on the sides and over the central design. 
The Temple of the Cross is a larger structure of similar design 
and construction. The tablet belonging to this temple has excited 
controversy, because the design contains a representation of a 
Latin cross. The Temple of the Cerro, called that of the Cross 
No. 2, because its tablet is very similar to  that just mentioned, 
stands back against the slope of the mountain, and is in great 
part a ruin. The ruins of Palenque have been partially investi- 
gated by a number of explorers, notably by Stephens, Charnay, 
Maudslay, Holmes and Blom. 

See M .  H. Saville, Bibliographic Notes on Palenque, Museum of the 
American Indian, Heye Foundation (1928). 

PALEOLOGUE, MAURICE GEORGES (1859- 1, 
French diplomat and writer, was born in Paris on Jan. 13, 18j9. 
H e  entered the diplomatic service at  an early age and went suc- 
cessively to Tangier, Rome, Germany, the East, Korea and Rul- 
garia. H e  became in 1909 deputy-director and in 1911 director 
of affairs in  the Foreign Office. Shortly before the outbreak of 

World War I he was appointed ambassador to  St. Petersburg 
(Leningrad), and retained this post until the Bolshevist revolution 
:awards the end of 1917. H e  consolidated the Franco-Russian 
illiance, and helped to ensure effective military action on the 
sart of Russia during the period of hostilities. I n  1920 he was for 
I. few months secretary-general of the Ministry of Foreign Affairs. 
PalCologue published in 1921-2, under the title of L a  Russie des 
Tsars pendant la grajzde guerre (Eng. trans., 3 vols., 1923-5) 
.ecords of his diplomatic experiences in St.  Petersburg. Among 
iis other publications are literary criticisms on Vauvenargues and 
Ilfred de Vigny (1890) and several novels. H e  was admitted to 
he French Academy in 1928. 

His recent works include: Le Romatc Tragique de PEmpereur Alex- 
zndre 11. (1ga3, Eng. trans. 1926) ; Talleyrand, Metternich, Chateau- 
!hand (1924, Eng. trans. 1926) ; and Cavour (1926). 

PALERMO, a city of Sicily (Greek, IIhvoppos; Latin, Pan- 
kornzzis, Panornzus), capital of a province of the same name, in 
.he kingdom of Italy, and the see of an archbishop. Pop. (1936), 
iown 339,497, Commune 411,879. The city stands in the north- 
~ e s t  of the island, on a small bay looking east, the coast forming 
he chord of a semicircle of mountains which hem in the cam- 
bagnu of Palermo, called the Conca d'0ro. The most striking 
~ o i n t  is Monte Pellegrino (from the grotto of Santa Rosalia, a 
'avourite place of pilgrimage) a t  the north of this semicircle; a t  
he south-east is the promontory of Zaffarano, on which stood 
joluntum (q.v.). 

A neolithic settlement and necropolis were discovered in 1897 
it the foot of Monte Pellegrino, on the north-east side. Panormus 
:ertainly was Phoenician as far back as history can carry us. As 
he Greeks colonized the east of the island, the Phoenicians with- 
irew to the north-west, and concentrated themselves at  Panormus, 
Motye, and Soluntum. Like the other Phoenician colonies in the 
,vest, Panormus came under the power of Carthage. After its 
:onquest by Pyrrhus in  276 B.C. the city was soon recovered by 
Zarthage, but in 254 B.C. i t  was taken by the Romans. (See  PUNIC 

WARS.) I n  the First Punic War, Hamilcar Barcas was encamped 
'or three years on Hiercte (246-243 B.c.) which should be identi- 
5ed, not with Monte Pellegrino, but with the next mountain to the 
gest of it, Monte Castellaccio, south of the bay of Sferracavallo, 
which agrees far better with the description of Polybius. The 
Roman camp lay rather more than half a mile to  the south, and 
here was continual fighting between the two forces (Kromayer, 
4ntike Schlacktfelder iii. I, Berlin, Weidmann, 1912 4 sqq.). 
Panormus received the privileges of autonomy and immunity from 
:axation. A colony was sent here by Augustus, and the place re- 
nained of considerable importance, though inferior to  Catana. 
r h e  town was taken by the Vandal Genseric in  A.D. 440. I t  after- 
wards became a part of the East-Gothic dominion, and was recov- 
xed  for the empire by Belisarius in 535, till i t  was taken by the 
Saracens in 835. Panormus now became the Muslim capital. 
After the Norman conquest the city remained for  a 
short time in the hands of the dukes of Apulia. But in 1093 
half the city was ceded to Count Roger, and in 1122 the rest was 
ceded to the second Roger. When he took the kingly title in 
1130 i t  became "Prima sedes, corona regis, e t  regni caput." Dur- 
ing the Norman reigns Palermo was the main centre of Sicilian 
history, especially during the disturbances in the reign of William 
the Bad ( I  I 54-1 166). The emperor Henry VI. entered Palermo 
in 1194, and ~t was the chief scene of his cruelties. I n  1198 his 
son Frederick, afterwards emperor, was crowned there. I t  
passed under the dominion of Charles of Anjou in 1266, but the 
famous Vespers of 1282 put an end to the Angevin dominion. 
From that time Palermo shared in the many changes of the Sicilian 
kingdom. In  1535 Charles V. landed there on his return from 
Tunis. The last kings crowned at  Palermo were Victor Amadeus 
of Savoy, in 1713, and Charles 111. of Bourbon, in 1735. The loss 
of Naples by the Bourbons in  1798, and again in 1806, made 
Palermo once more the seat of a separate Sicilian kingdom. The  
city rose against Bourbon rule in 1820 and in 1848. I n  1860 came 
the final deliverance, a t  the hands of Garibaldi. 

Site.-The original city was built on a tongue of land between 
two inlets of the sea. There is no doubt that the present main 



street, the Cassaro (Roman castrufn, Arabic Kasr), Via Marmorea 
or Via Toledo (Via Vittorio Emmanuele), represents the line of 
the ancient town, with water on each side of it. Another peninsula 
with one side to the open sea, meeting as it were the main city at  
right angles, formed in Polybius's time the Neapolis, or new 
town, in Saracen times Khalesa, a name which still survives in 
that of Calsa. But the two ancient harbours have been dried up;  
the two peninsulas have met; the long street has been extended to 
the present coast-line; a small inlet, called the Cala, alone repre- 
sents the old haven. The old state of things fully explains the 
name IIhvoppos. 

The earliest existing buildings in Palermo date from the time of 
the Norman kings, whose palaces and churches were built in the 
Saracenic and Byzantine styles prevalent in the island. The metro- 
politan church was built by Archbishop Walter of the Mill-an 
Englishman sent by Henry 11. of England as tutor to  William 11. 
of Sicily-and consecrated in 1185, on the site of an older basilica 
(9th century or earlier), which on the S~racetl c o n q ~ ~ ~ s t  h ~ c a r n ~  a 
mosque, and on the Norman conquest became a church again, first 
of the Greek and then of the Latin rite. What remains of Walter's 
'uuildir~g is a ri"n t : .xd~l~~ie uf tilt: C l~~i~ t ia~ i -Sdla ie i l  style, disfigured 
by the addition of a totally unsuitable dome by Ferdinand0 Fuga in 
1781-1801. This church contains the tombs of the emperor Fred- 
erick 11. and his parents-massive sarcophagi of red porphyry 
with canopies above them. But far the best example of the 
style is the chapel of the king's palace (Cappella Palatina), at the 
west end of the city. This is the work of King Roger (1132-40). 
The wonderful mosaics, the wooden roof in Arab style, elabo- 
rately fretted and painted, and the marble incrustation of the 
lower part of the walls and the floor are very fine. Other con- 
temporary mosaics with hunting scenes are in a hall in the palace. 

Alongside of the churches of this Christian-Saracen type, there 
is another class which follows the Byzantine type, e g., the very 
small church of San Cataldo, and the adjoining church of La 
Martorana, the work of George of Antioch, King Roger's ad- 
miral (1143). This is rich with mosaics, among them the por- 
traits of the king and the founder. Both these and the Cappella 
Palatina have several small cupolas, as has the church of San 
Giovanni degli Eremiti, with a bell-tower, and a picturesque 
cloister. 

The series of Christian-Saracen buildings is continued in the 
country houses of the kings which surround the city, La Favara 
and Mimnermo, the works of Roger, and the better known Ziza 
and Cuba, the works severally of William the Bad and William 
the Good. The Saracenic architecture and Arabic inscriptions of 
these buildings have often caused them to be taken for works of 
the ancient amirs; but the inscriptions of themselves prove their 
date. All these buildings are the genuine work of Sicilian art, the 
art which had grown up in the island through the presence of the 
two most civilized races of the age, the Greek and the Saracen. 
Later in  the 12th century the Cistercians brought in a type of 
church, which, without any great change of mere style, has a very 
different effect, a high choir taking in some sort the place of 
the cupola. The greatest example of this is the neighbouring 
metropolitan church of Monreale (q.v.); more closely connected 
with Palermo is the church of Santo Spirito, outside the city on 
the south side, the scene of the Vespers. 

Domestic and civil buildings from the 12th century to  the 15th 
abound in Palermo, and they present several types of genuine 
national art. Of palaces the finest is perhaps the massive Palazzo 
Chiaramonte, now used as the courts of justice, begun in 1307. 
One of the halls has interesting paintings of 1377-1380 on its 
wooden ceiling; and in the upper storey of the court is a splendid 
three-light Gothic window. The later houses employ a very flat 
arch, the use of which goes on in the Renaissance. S. Maria della 
Catena may be taken as  an example. The most striking point in the 
city is the central space at  the crossing of the main streets, called 
the Quattro Cantoni, or four corners Two of the four are formed 
by the Via Vittorio Emmanuele, but the Via Maqueda, which sup- 
plies the other two, was cut through a mass of small streets in 
Spanish times. 

Of the city gates only two remain, the Porta Nuova and the 

Porta Felice; both are fine examples of the baroque style; the 
former was erected in 1584 to commemorate the return of Charles 
V, fifty years earlier, the latter in 1582. There are also numerous 
baroque churches, many of them adorned with stuccoes by Ser- 
potta. Outside the walls new quarters have sprung up of recent 
years, especially on the north beyond the Teatro Massimo and the 
Politeama Garibaldi; the former (begun by G. B. Basile and com- 
pleted by his son in 1897) is the largest in  Italy. 

The museum of Palermo is the richest in the island. Among 
the most important are the objects from prehistoric tombs and 
the architectural fragments from Selinus, including several me- 
topes with reliefs, which are of great importance as illustrating the 
development of Greek sculpture. The collection of Greek vases 
and terra-cottas is also important. The bronzes are few, but 
include the famous ram from Syracuse. There are also the 
Casuccini collections of Etruscan sarcophagi, sepulchral urns and 
pottery. From Palermo itself come Latin inscriptions of the im- 
~ e r i a l  period. and two large coloured mosaics with figures found 
in the Piazza Vittoria in front of the royal palace, belonging to 
a large Roman private house, the remains of which are still visible. 
nr ,,," t,, v r  5 , L a L u  !aca! intcrest are the mediacva! and Reiiaissance sculp- 
tures from Palermo itself, a large picture gallery, and an exten- 
sive collection of Sicilian majolica, etc. 

The university, founded in 1779, had more than 3,000 students 
in 1938-39. There is also an ethnographical museum. The city 
wears a prosperous and busy appearance. The Marina, or es- 
planade a t  the south of the town, affords a fine sea front with a 
view of the bay; near i t  are beautiful public gardens. But as a 
whole, Palermo turns its back on the sea, and makes surprisingly 
little use of it. 

Near the city on the south are the oldest church in or near 
Palermo, S. Giovanni dei Lebbrosi (the Lepers), founded by 
Roger I. (1072) and the bridge over the forsaken stream of the 
Oreto, built by the admiral George (1113). On the other side, 
towards Monte Pellegrino, is the new harbour of Palermo, round 
which a new quarter has sprung up. There are two entrances to  
the harbour for shipping-the north basin and the south basin- 
with a total quayage, including moles, of 5,873 ft. There are also 
three additional quays between the two basins, the water area of 
which was being deepened a t  the start of World War 11. Palermo 
also has a shipbuilding yard and a dry dock. These installations, 
as well as the whole harbour, suffered great damage during the 
Allies' continuous bombing of Palermo after their North African 
victory in May 1943. The plain of Palermo is very fertile, well 
watered by springs and streams; of the latter the Oreto is the 
chief. I t  is planted with orange and lemon groves. 

PALES, an Italian god or goddess of flocks and shepherds. 
The festival called Parilia (less correctly Palilia) was celebrated 
in her honour on April 21. I n  this festival Pales was invoked; 
the stalls were cleansed and purified with magico-religious sub- 
stances, and the herdsmen leaped three times across bonfires of 
hay and straw (Ovid, Fasti iv. 731-805). The Parilia came to 
be regarded as the birthday celebration of Rome. 

See Wissowa, Rel. u. Kultus d.  Rcmer p. 199 et seq., and in Hernzes 
Iviii. 369 et seq., Rose, Prim. Cult. in Italy, pp. 106-108. 

PALESTINE, a territory administered by the British Gov- 
ernment under a mandate from the League of Nations, which 
came officially into operation in 1923. I t  is bounded on the 
north by the republic of Syria, as bounded by the Franco-British 
convention of 1920, on the west by the Mediterranean, and on 
the south by Egyptian and Hejaz territory. On the east is 
Transjordan (q .v . )  separated from Palestine roughly by  the Jor- 
dan valley and the Red sea, but included in the British mandate. 
Palestine stretches through only about 34 degrees of latitude, 
being roughly 240 mi. long and about 23 mi. wide in  the north 
and about 80 mi. in the south. Its area (excluding Transjordan) 
is just over 9,000 sq.mi., being slightly larger than that of Wales. 
The total population was estimated in 1914 at  689,281; a t  a cen- 
sus in 1940 i t  was 1,544,530, of whom 947,846 were Mus- 
lim, 463,535 Jews, 120,587 Christians; the remainder compris- 
ing Druses, Samaritans, Bahais, Sikhs, Hindus, Metawilehs, 
and persons professing no religion, numbered 12,562. Since 
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the promulgation of the Immigration Ordinance (1920) there has 
been a large immigration of Jews. 

There is no ancient geographical term that covers all the area 
now known as Palestine. Until the period of the Roman occu- 
pation the region was subdivided into independent provinces or 
kingdoms, different a t  different times (such as Philistia, Canaan, 
Judah, Israel, Bashan, etc.), but never united under one collec- 
tive designation. The extension of the name of Palestine beyond 
the limits of Philistia proper is not older than the Byzantine 
period. The country is a t  present (1929) divided into two dis- 
tricts : Jerusalem-southern, and Haifa-northern. 

Phys ica l  Features.-Palestine forms part of an ancient plateau 
rising eastward from a sandy shore to  an elevated tableland. 
A characteristic feature is that it  is deeply fractured along cer- 
tain lines, running from north to south. Secondary fracture 
lines, trending north-west to  south-east, cross the main fractures, 
and are somewhat replaced east of Jordan by others running 
almost east and west. The main fractures determine the direction 
of the coast, with evidences of sunken lan6 north of Carmel and 
of uplift along the sandy shores to the south. The steady rise 
of the plateau from the coast eastwards is broken by the greatest 
fracture line of all: that which forms the Jordan valley and the 
Dead sea. A belt of land has sunk deeply between a series of 
parallel north to south fractures, which may be followed both 
north and south of Palestine. The fracture is continued north- 
wards from the Sea of Galilee between Hermon (9,383 ft.)  and 
Lebanon (6,070 feet). The depression deepens southwards from 
the Sea of Galilee down to its deepest point in the Dead sea, some 
2,600 ft. below the level of the Mediterranean. 

Another stretch of lowland, forming the Vale of Esdraelon, 
passing towards the Jordan valley through the narrower Vale of 
Jezreel, represents one of the main secondary fracture lines with 
its general north-west to  south-east direction. As a route from 
early times i t  has played an important part in the history of 
the country-at one time the highway of commerce, a t  another, 
the highway of war. These secondary fracture lines may be traced 
south of Esdraelon in the courses of those streams that flow, 
mostly in the rainy season, from the plateau's edge to the sea. 
East of Jordan, Arnon and Jabbok and Yarmuk are the main 
rivers. They tend to follow an east-to-west course, falling into 
Jordan. The Yarmuk was the northern limit of early Israelite 
life; to the north lay the Hauran cornfields under the influence 
of Damascus in the days of its greatness. Between Jabbok and 
Yarmuk was the land of Gilead that was the refuge of Israel 
in the days of distress ( 2  Sam ii ). 

The much fractured plateau of rocks of pre-carboniferous and 
possibly Archean age is generally concealed by later deposits, 
but these ancient rocks are exposed along the eastern margin of 
the Wadi-el-'Araba a t  the foot of the plateau of Edom. Similar 
rocks attain a greater extension towards the south, forming nearly 
the whole of Sinai and the hills of the east side of the Gulf of 
'Aqaba. Owing to the extensive faulting in  the neighbourhood of 
Jordan, the western (downthrow) side (forming Palestine) is 
made up of the newer beds (Upper Cretaceous and later) while 
east of Jordan the older rocks, sometimes down to the Archean 
floor, are exposed at the foot of the plateau. The Upper Cre- 
taceous, represented by limestones with bands of chert, covers 
by far the greater part of the country, capping the plateau lands 
of Moab and Edom, and forming most of the high land between 
the Jordan and the Mediterranean. I t  is overlaid towards the 
west by similar limestones, which contain nummulites and belong 
to the Eocene, and are followed near the coast by the calcareous 
sandstones of Philistia of the same date. 

Tertiary basic lavas cover large areas (e.g. El Leja) E. of Gali- 
lee. These rocks are able to retain the rain and, when decomposed, 
form excellent soils for cereal growing and have been cornlands 
from early times. Small patches of volcanic material occur in 
Moab and also west of Jordan, especially near the Sea of 
Galilee. The drainage system on the plateau is peculiar. I ts  long 
and gradually rising western slope carries the main streams that 
eat back deep channels in the limestone before falling on the 
western plain. The eastern limit of the plateau falls precipitously 
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into Jordan, and is cut deeply by periodic torrents that rush down 
its slope. So sharp is this eastern edge that Bethlehem, only 
14 m. from the Dead sea, stands 3,842 ft.  above its waters and 
5,150 ft. above its deepest point. 

Palestine divides itself naturally into two longitudinal strips- 
the maritime plain and the mountain region. 

T h e  M a r i t i m e  Plain, which, with a few interruptions, ex- 
tends along the Mediterranean coast from Lebanon to Egypt, is 
a strip of land of remarkable fertility. I t  is formed of raised 
beaches and sea-beds, ranging from the Pliocene period down- 
wards, and resting on Upper Eocene sandstone. I t  varies greatly 
in width. At the mouth of the Kasimiya it is some 4 mi. across, 
and this breadth it maintains to a short distance south of Tyre. 
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where it suddenly narrows; until, a t  Ras el-Abiad, the cliffs reach 
the coast. South of this promontory the plain begins to widen 
again, being from 4 to 5 m. broad at  Acre (Akka), while further 
south, at  Haifa, it is of still greater width, and opens into the 
extensive Merj Ibn 'Amir (Plain of Esdraelon) which intersects 
the whole country. South of Haifa the promontory of Carmel 
effaces the plain; here the passage along the coast is barely zoo 
yd. in width. At 'Athlit, g m. to the south, it is about z m.; from 
this point it expands uniformly to about 20 m. at  Ascalon. From 
the Kasimiya southwards the maritime plain is crossed by numer- 
ous river-beds, with a few exceptions winter torrents only. 

The slopes down to the coastal plain grew fruits and corn, and 
were the centre of agricultural life. Here blossomed the "Roses 
of Sharon." Israel's hold upon the plain was usually weak, 
and the south-west was the centre of the Philistine power. 
Any settlement on this plain was essentially a station along the 
great route between Egypt and the Hittites, Damascus or Assyria. 
As the Jewish Prophets foresaw, no power could ever maintain 
itself in such a position, and although the Philistines at  one time 
had control of the foothills they were driven back by David and 
So!oniofi, and in the days of the Maccabees the P2.,i!istine pcwer 
was no longer a distinct unit. 

The Mounta in  Region.-The hill country of Judaea is the 
nucleus of Palestine. A short distance north-north-east of Bethel 
stands Tell 'Asur (3,318 ft.), an outpost of the high ground which 
we shall consider as the Judaean hills. South of i t  is the long zigzag 
range known as Jebel el-Kuds, named from Jerusalem (el-Kuds) 
the chief town built upon it. The highest point is Neby Samwil 
(Miz~ah) ,  2,935 ft. above the sea, north of Jerusalem. The city 
itself stands at  an altitude of 2,593 feet. To the south of it begins 
the subdivision of the Judaean hills now known as Jebel el-Khalil, 
from Hebron (el-Khalil), which stands in an elevated basin some 
4jo  ft. above the altitude of Jerusalem; i t  is here that the Judaean 
hills attain their greatest height. South of Hebron the limestone 
ridge finally breaks up and loses itself in the southern desert. 

On the west side of the watershed the mountainous district 
extends about half-way to the sea, broken by deep valleys and 
passes. Among these the most important are the Wadi Selman 
(Valley of Aijalon), which seems to have been the principal route 
to Jerusalem in ancient times; the Wadi Isma'in, south of this, 
along which runs a road from Jaffa to Jerusalem; and the Wadi 
es-Surar, a higher section of the bed of the Nahr Rubin, with 
its railway line. It was among these hills in early times, cut 
off from the great trade-routes of the plain, that the shepherds 
treasured their nomad traditions and preserved the old rites of 
worship of Jehovah as well as on the high places (Hebron, Bethel, 
etc.). Jerusalem was a holy city before i t  fell to David. 

Between the mountainous country of Judaea and the maritime 
plain is an undulating region anciently known as the Shephelah. 
I t  is composed of horizontal strata of limestone, forming groups 
of hills intersected by a network of small and fertile valleys. 
I n  this region, which is of great historical importance, are the 
remains of many ancient cities. 

On the east side of the watershed the ground slopes rapidly 
from its height of 2,500 ft.  above sea-level to a maximum depth 
of 1,300 ft. below sea-level, within a distance of about zo miles. 
I t  is a waste, destitute of water and with but scanty vegetation. 
I t  has never been brought into cultivation; but in the first 
Christian centuries the caves in its valleys were the chosen refuge 
of Christian monasticism. It descends to the level of the Ghor 
by terraces, deeply cut through by profound ravines such as the 
Wadi es-Suweinit, Wadi Kelt, Wadi ed-Dabr, Wadi en-Nar 
(Kedron) and Wadi el 'Areijeh. 

The southern district, which includes the white marl region 
of Beersheba, was in ancient times called the Negeb. It is a 
wide steppe region over which Israel's hold at  first was but very 
slight (Simeon). The high ground in ancient Samaria includes the 
limestone mass of Mt. Ephraim, with. the higher ground near the 
Jordan rift, and the western plateau merging more with the low- 
land than is the case in Judaea. Jebel Fuku'a (Gilboa) forms 
the watershed a t  the eastern extremity of the plain of Esdraelon, 
and is an outlier of Eocene rocks. The range of Carmel (highest 

point 1,810 ft.) runs from the small plain of Meri-eI Ghuruk, 
though interrupted by many passes, to the end of the prom- 
ontory which makes the harbour Haifa, at  its foot, the best 
on the Palestine coast. Carmel is essentially an outpost of the 
hill country flanked by the maritime plain on one side and by 
the plain of Esdraelon on the other. The highest land in Samaria 
is in the neighbourhood of Nablus (Shechem)-city of refuge 
and regional focus. The hills include the rugged bare mass of 
Gerizim (Jebel-et-Turs), 2,849 ft., the smoother cactus-clad cone 
of Ebal (Sleimtye) 3,077 ft., and farther south Tell 'Asur, at  
which point begins the Judaean range. On the eastern side of 
the watershed the most important feature is perhaps the great 
valley system that connects the Mukhnah (the plain south of 
Nablus) with the Ghor-beginning with the Wadi Bilan and pro- 
ceeding through the abundantly watered Wadi Far'a. 

The Gal i lean  Mountains a n d  the P l a i n  of Esdrae1on.- 
The Galilean mountains, north of the plain of Esdraelon, fall into 
two regions, divided by a line joining Acre with the north end of 
the Sea of Galilee. The northern region (Upper Galilee) is vir- 
tually an outlier of the Lebanon mountains. At the north end is 
an e!e\iated p l 2 t ~ a ~ ,  draining in tn  the  Kasimiya. The face toward 
the Jordan valley is lofty dnd steep. The highest point is Jebel 
Jermak, 3,934 feet. The region is fruitful, and in places well 
wooded. The southern region (Lower Galilee) shows somewhat 
different characteristics. I t  consists of chains of comparatively 
low hills, for the greater part running east and west, enclosing a 
number of elevated plains. The principal of these plains is El- 
Buttauf, a tract 400 to 500 ft. above sea-level, enclosed within 
hills 1,700 ft. high. I t  is marshy at its eastern end and very fertile. 
This is the plain of Zebulun or Asochis, of antiquity. The plain 
of Tur'an, south-east of El-Buttauf, is smaller, but equally fertile. 
Among the principal mountains of this district may be named Jebel 
Tur'an, 1,774 ft., and Jebel et-Tur (Tabor) 1,843 ft.; the latter is 
an isolated mass of regular shape which commands the plain of 
Esdraelon. Eastward the country falls to Jordan rift by a succes- 
sion of steps, among which the lava-covered Sahel el-Ahma lies 
west of the cliffs overhanging the Sea of Galilee. The chief valleys 
of this region are the Nahr Na'aman with its branches, which runs 
into the sea south of Acre, and the Nahr-el-Muqatta', or Kishon, 
which joins the sea a t  Haifa. On the east may be mentioned the 
Wadi er-Rubadiya, Wadi el-Hamam and Wadi Fajjas. 

The great plain of Esdraelon, as has been shown, is one of the 
most important natural features of western Palestine. I t  is a 
large triangle, having its corners at  Jenin, Jebel et-Tur and the 
outlet of the Nahr-el-Muqattac, by which i t  communicates with the 
sea-coast. On the south-west it is bounded by the range of hills 
that terminates in the spur of Carmel. Historically i t  let in the 
invaders-merchants and soldiers-that ruined the distinctive 
traditions of Israel. I n  the winter it is swampy (Jud. v., 19-21) 
and in places almost impassable, though the fertility of this region 
is proverbial. Megiddo guards the entrance from the south. There 
are several small subsidiary plains extending from i t  both north 
and south into the surrounding mountain region. East of the 
watershed is a number of valleys running to the Ghor, the most 
remarkable of which are the Wadi el-Bireh and the Wadi Jalud. 

Climate.-The physical structure has a definite bearing upon 
the many local peculiarities of climate. Palestine is open to the 
influences of the Mediterranean and thereby escapes the excessive 
drought of the interior of Arabia and Syria. The westerly winds 
associated with rain-bearing cyclonic storms are felt in the 
Mediterranean in winter, and strike the coast of Palestine, giving 
very heavy rains. At the same time the interactions of the moist 
warm air over the Mediterranean and the denser, colder, drier air 
in winter over Asia Minor and Arabia give an extension to the 
cold dry air of the interior of Asia, a feature giving a winter 
snowfall to the Judaean hills and the mountains of the north. Even 
in winter the deep Jordan valley is relatively warm, as the air is 
heated as i t  blows down from the north and west. The winter 
westerlies deposit their rain on the long westward-facing slopes, 
leaving the eastern scarp of the Jordan rift almost rain-free. The 
winds are warmed again in the deep valley and on cooling deposit 
further rain on the slopes of oak-forested Gilead. 
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The winter rains die away about Easter time. These are "the 
latter rains" of the Old Testament that foretell of heat and the 
ripening of crops. What rain falls in summer is mainly associated 
with local thunderstorms, due to the interaction of the land and 
sea air. I n  the hot dry summer, with dust-laden winds blowing 
from the desert over Palestine, the thermometer occasionally regis- 
ters as much as loo0 F in the shade, though So0-go0 is the more 
normal maximum. In  the Jordan valley the temperature may 
reach 130'. The temperature may range, within 24 hours, from 
freezing point to 80'; this daily alternation of temperature may 
cause the wind to veer round the whole circle of the compass in 
a day (Eccl. i., 6). I n  October come "the former rains," which 
are the signal for winter ploughing. After October the winter 
westerlies set in again. The mean annual rainfall along the coastal 
area is about 28 in., although in exceptional years as much as 10 

in. more are registered. 
Although Palestine gets a great deal of rain, much of the water 

percolates through the large expanses of limestone rock and is thus 
wasted. Springs where the water rushes out from its subterranean 
channels are important, and wells were eagerly sought after in 
early times. They were often the cause of disputes among a shep- 
herd group (Gen. xxvi., 17-2 j ,  and mi.-xxv.). The countryside is 
fitted with ancient cisterns that tell of former works of irrigation. 
Besides the remains of ancient cisterns are the ruined aqueducts 
a t  Jericho, Caesarea and other places, as well as the large reservoirs 
known as Solomon's pools, in a valley between Jerusalem and 
Hebron, by which the former was supplied a t  one time with water. 
Hot  springs are found at  El-Hamma, about I m. south of Tiberias, 
a t  Zerka Mah'in (Calirrhoe), El-Hamma below Gadara, and also 
hot sulphur springs on the west side of the Dead sea. Irrigation 
and terrace cultivation are the keynote t o  the prosperity of Pales- 
tine. 

F l o r a  and Fauna.- The flora of Palestine has a considerable 
range and variety owing to the variation in local climatic condi- 
tions. I n  the Jordan valley the vegetation has a semi-tropical 
character, The coast-plain has the ordinary vegetation of the Med- 
iterranean littoral. In  the mountains the flora is, naturally, scantier 
than in these two more favoured regions, but even here there is 
a rich variety. I n  all parts of the country the contrast between the 
landscape in early spring and later, after the cessation of rains 
when increase of heat has burnt up the vegetation, is very remark- 
able. 

I t  has been calculated that about 600 different species of verte- 
brate animals are recorded or still to be found in Palestine, The 
most important domestic animals are the sheep and the goat; the 
breed of oxen is small and poor. The camel, the horse and the 
donkey are the draught animals. 

I t  is important to remember that the horse was a comparatively 
late introduction and is not mentioned until nearly the end in 
Genesis. I n  the dry regions i t  was somewhat of a luxury. Wild 
cats, cheetahs and leopards are found, but they are rare, especially 
the latter. The lion is extinct. The most important wild animals 
are the hyena, wolf (now comparatively rare), fox and jackal. 
Bats and rodents abound; the coney is heard of still near the Dead 
Sea, where the ibex also is found. Among the most character- 
istic birds may be mentioned eagles, vultures, owls, partridges, 
bee-eaters and hoopoes; singing birds are on the whole uncommon. 
Snakes-many of them venomous-are numerous, and there are 
many varieties of lizards. The crocodile is seen very rarely in the 
Nahr ez-Zerka. Scorpions and large spiders are universal. 

British cavalry regiment was sent back in 1924-5, but this has 
since been withdrawn, and in 1926 a Trans-Jordan frontier force 
of mounted riflemen was raised with an establishment of 782, in- 
cluding 17 British and 23 local officers, and 15 British warrant 
officers, the other ranks being Muslim and Christian Arabs, Jews, 
Circassians, Druses, Egyptians, Sudanese and of other races. This 
force is administered by the Palestine Government, but, as in  
'Iraq, under control of the Royal Air Force commander. British 
regular officers are appointed for two years, with extensions. Estab- 
lishment in the ranks is for three years. The mounted riflemen 
carry swords and lances for ceremonial only. There is also a 
police force of 1,750 (245 British) armed with rifles, but not 
liable for military service, under a British commandant. 

See also Army List (official). (G. G .  A.) 

I ARCHAEOLOGY 
Archaeology.-Placed on the edge of the partial desert that 

separates Asia from Africa, Palestine was from the beginning 
a halting place in the line of communication between the two. 
Monarchs of the old world seeking empire in Syria or in Egypt, 
and trade caravans passing from one country to the other, were 
alike bound to pause, before or after crossing the intervening 
wastes. I t s  relatively long and open coastline exposed it  also 
towards the sea; while the desert tracks from Arabia, converging 
upon its frontiers to the East and South, were a further source 
of contact and infiltration. So that though primarily the pathway 
of greater nations, Palestine became from earliest times the 
meeting place of peoples varying in race and civilization, in 
religion and modes of life. 

Te l l  e l  H~sY.-The complex character of the archaeological 
problems that awaited the investigator was made evident by the 
first piece of scientific excavation undertaken in the country. This 
was organized in 1890 by the Palestine Exploration Fund, which 
had already accomplished the great task of mapping and survey- 
ing the country. The site chosen under the political circumstances 
of the day, namely the city-mound of Tell el Hesy, lay well 
within the Egyptian sphere, being situated almost upon the high- 
road from Gaza to Jerusalem, sixteen miles only from the former 
and half way to Beit-Jibrin. Flinders-Petrie, who in Egypt (see 
SEQUENCE DATING) had succeeded in grouping and classifying the 
Egyptian types by series corresponding to the historic epochs of 
that country, understood the task. H e  reported a t  the time, "A 
clear section of the town had been cut away by a torrent, so that 
any level could be worked a t  ease. I n  these circumstances a few 
weeks sufficed to obtain pottery of each age, from the Amorite 
to the Greek times." The specimens so obtained were classified 
according to their levels, and the recognition of Egyptian objects 
among them a t  certain depths enabled the outline of a chronolog- 
ical scale to be established. 

Further excavation of the mound upon these lines subsequently 
showed that the accumulation of 65ft. of debris represented the 
stratified remains of eleven successive cities. The time scale was 
indicated in the third city by the discovery of an inscribed tablet 
and Egyptian objects of the 14th century B.c., and in the fourth 
city by further Egyptian relations of the 19th dynasty. Above 
this level iron replaced bronze as the characteristic metal, and 
finally the appearance of Attic Greek and later wares in  the 7th 
and 8th centuries displayed the further evolution of the site with 
certitude. The most conspicuous building of the earliest period 
was a stoutly built tower, the walls of which were nearly  oft. 

BIBLIOGRAPRY.-~ir-~. A. smith, ~ i s t o r i c a l  Geography of the Holy 
Land (1910) ; Sir W. M. Ramsay, The Education o f  Christ (1902) ; 
Ellsworth Huntington, Palestine and its Transformation (1907) ; Sir 
G. A. Smith, Atlas of  the Historical Geography o f  the Holy Land 
(Igr5)  ; B. worsfold, palestine and the ~~~d~~~ (1925) ; L. preis and 
P. Rohrbach, Palestine and East-Jordan (Eng. trans., 1926) ; L. 
Golding, Those Ancient Lands (1927). (X.) 

Defence.-In Palestine, as in 'Iraq (q .v . ) ,  responsibility for 
defence rests upon Great Britain as a legacy from the World War. 
After its conclusion British troops were kept in the country which 
was combined with Egypt in a military command. On their with- 
drawal in the interests of economy, a Palestine gendarmerie was 
established, but this experiment not having met with success, a 

thick; and i t  was attributed, together with the foundations70f the 
site, to  the I 7th century B.c., a date to  which other cities of the 
maritime plain, including ~~~~l~~ and D ~ ~ ~ ,  are found to trace 
their origin. The name of the city, to be inferred from indications 
On the inscribed tablet, was Lachish, which Egyptian records show 
to have had some military importance in the 18th dynasty, agree- 
ing with later Hebrew tradition relating t o  the period of Joshua. 
Fortified by Rehoboam, Lachish was later one of the strong cities 
of Judah captured by Sennachcrib, incidents in its history which 
are represented by the stratifications exposed during the ex- 
cavation. The city of the Assyrian period would be that in level 
VI., a t  which time its walls were 10 to 12ft. thick. The Assyrian 
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king made it  his headquarters and a bas-relief in the British 
Museum shows him receiving there the submission of Jewish 
prisoners. Several other city-mounds in the neighbourhood of 
Beit Jibrin were examined; but there was still much to be learnt. 
The attainment of these encouraging first results had been fa- 
voured by a rare combination of circumstances. The strata of Tell 
el Hesy were exceptionally uniform and free from interruption; 

but in general this is not the case. I n  cities of increasing prosper- 
ity the larger buildings of each age were frequently given founda- 
tions which descended t o  and through the lower levels, disturbing 
the normal stratification in the process, while sometimes it  is 
found that stout buildings survived throughout several succeeding 
epochs. For such reasons intrusions in the strata are the rule 
rather than the exception, and excavators must be prepared for 
such problems and to explain their cause. Only one third of the 
mound of Tell e l  Hesy had been dug, and the examination of four 
mounds during the two following years was only cursory and 
incomplete. Nevertheless a t  Tell el Zakarieh a large amount of 

pottery fragments, together with scarabs, beads and articles of 
bronze, gave proof of close connection with Egypt, under the 
new empire. At Tell el Safi i t  was possible to follow the line of 
fortifications around the hill; shafts sunk to the rock in a number 
of places showed the thickness of the debris to  be over 4oft. 
and traced the origin of the city to  the Bronze Age. At a depth of 
zoft. there was found a series of monoliths, evidently the remains 
of a High Place; and a t  a higher level. pertaining to the early Iron 
age, there was a Jewish stratum containing jar handles with royal 
stamps assigned t o  the time of the kings of Judah. Higher still 
in the debris there were traces of the Crusaders, and near the 
surface sherds of modern Arab pottery. I n  the third mound also, 
Tell eI Judeideh, a city wall was followed around the hill and 
four gateways were examined; but the date of these fortifications 
remains doubtful, though there were indications pointing to the 
origin of the city in the late bronze age. At Tell Sandahanna. 
identified with Mareshah, an entire town of the Seleucidan era 
was excavated, with towers, walls, gates, streets and houses, of 
which a complete plan was made, and beiow this were iourlci re- 
mains of Jewish occupation. Tomb chambers of the third century 
R C .  discovered independently of the excavations were decorated 
with frescoes of hunting scenes, on which appear the lion and 
elephant and other fauna foreign to Palestine, together with 
funerary inscriptions of a Phoenician family from Sidon. 

Gezer Excavation.- It became clear a t  this stage that the ex- 
cavation of these sites involved much more than normal strati- 
fications illustrating local arts and activities. There were evident 
traces of direct foreign impact and immigration which i t  was 
necessary to  distinguish, and the difficulty of discrimination was 
greater in  the deeper levels where the source and character of 
these intrusions were alike unknown. The Palestine Exploration 
Fund determined in 1902 to attack the site of Gezer on a scale 
hitherto unprecedented, and Dr .  Macalister devoted himself to  
the task of obtaining and recording the whole of the information 
which that great and historic mound contained. This undertaking 
marks a definite stage of progress in  archaeological research in 
Palestine. The work was continued during four consecutive years 
and was again resumed for a further three years, and a new system 
of classification was introduced. 

The origin of the site was traced to the settlement in  "Neolithic9' 
times of a race of men, small in stature, who dwelt in  caves and 
cremated their dead, placing the remains in the caves with pro- 
visions and foodstuffs. The culture of that age was characterized 
by hand-made pottery and flint implements. Domestic animals 
included the sheep, cow, pig and goat, and grindstones suggested 
that cereals were already cultivated. T o  the same period ap- 
parently are to be attributed some rough drawings, which however 
in their artistic qualities are not comparable with those of the  
late palaeoiithic age in Europe. Eleven scarabs and other objects 
indicated contact with Egypt as early as in  the 12th dynasty, 
about 2 0 0 0  B.C. At that time the site was surrounded by a stone 
wall ten to  eleven feet in thickness, provided with long narrow 
towers and stout gateways, and constructed of large irregular 
undressed stones, the open joints being packed with small stones. 
Two towers of rude rubble were faced with sun-baked bricks, a 
style more recently observed a t  Shechem and not unknown in 
the Hittite area in the north of Syria. The burials of these days 
were made by  inhumation in caves, accompanied, as in  Egypt, 
by objects and provisions. At a later period, beginning with 1400 
B.c., there was a larger outer wall, provided with no less than 30 
towers both external and internal. The whole was constructed of 
fairly large stones roughly dressed, but covered with mud. A 
great castle, the walls of which were in  some places gft. thick, 
was erected a t  this time and lasted with occasional restordrlon 
throughout the epochs of three subsequent cities down to IOO B.C. 
I n  religion the worship of Astarte was prevalent; more primitive 
cults are indicated by the "high places," analogous to  that of 
Petra, and standing monoliths or mazzebahs, and there were traces 
of child burial and sacrifices. There is evidence of contact with 
Egypt, in the age of Amenhetep 111. and IV., when (in substan- 
tiation of the records) those cities in  the north of Palestine 
showed traces of the Hittite-Amorite invasion. A further dis- 
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covery of peculiar interest, as  affecting foreign relations, was 
made in a group of masoned tombs, unlike any others of the site, 
which were found to contain ornaments and other objects of gold, 
silver, alabaster. These recalled the art of Cyprus in Sub-Myke- 
naean times (L.M. 111. b.) and may be attributed to  Aegean in- 
truders. As elsewhere a period of Jewish habitation was indicated 
by a number of inscribed jar handles, and the Assyrian occupation 
left its traces in two inscribed tablets dating from 651 to 648 B.C. 

The developnlent of the mound at  Gezer may be regarded as 
generally typical of its area. The evidence of Aegean intrusion, 
corresponding so nearly in date to the coming of the Philistines 
(in the age of Rameses 111.) were especially significant; and the 
suggestion was borne out by parallel discoveries made at Ain 
Shams (1911 arid 1912). EIcre also a city wail was traced, though 
the excavation was hampered by the remains of the monastery 
of Byzantine date. East of the city, outside the wall, pieces of 
pottery were found, some of which resembled wares of the 
Aegean islands and even Knossos, dating approximately to the 
14th century B.c., a Mediterranean infiltration now found to 
characterize the special culture of the late bronze age, particularly 
in the northern cities. Pottery of the "Philistine" stratum, that 
is, the early iron age, is comparable in general style and technique 
with specimens from Gezer and bears out the Aegean character 
of that intrusion. Higher in the accumulation of debris, pottery 
was recognized as dating probably from the period of the kings 
of Judah, to  whom might be attributed the construction of the 
city wall. There were clear indications of a siege and of the 
destruction of the city, which after a further interval appears 
to  have been burnt a second time and completely destroyed. In  
the central portion of the city were the remains of a "high place"; 
and near by a cave was found which had been used as  a place 
of burial during the earliest period of occupation. I n  the neigh- 
bouring tombs, which were cut in  the rock, many objects of 
coloured pottery, scarabs, beads, seals, collars and bracelets indi- 
cated contact with Egypt a t  various epochs, and a number of 
bronze objects added to the collection of material available for 
study. 

The examination of these six cities in the Shephelah traced, then, 
the origins of human settlement in Palestine to  the late stone age 
and the beginning of village life to the early bronze age. There- 
after the occupation may be regarded as generally continuous, 
through successive stages of culture, influenced from various 
foreign sources, into historic times. The Egyptian contacts of the 
~ z t h ,  18th and 19th dynasties correspond with the known activi- 
ties of the Pharaohs, but it  is noticeable that these Egyptian 
"intrusions" affected little, if a t  all, the local arts. The Aegean 
and Mediterranean relations corresponding to the 18th dynasty 
were widespread, and produced a marked effect here as elsewhere 
upon the characteristic culture of the period. The later and dis- 
tinctive appearance of sub-Mykenaean products corresponds with 
other indications of the Philistine origins, and is traceable gen- 
erally throughout the plain. The later Jewish, Hellenistic and 
Roman phases of the iron age culture come within history. 
Meanwhile the examination by Dr. Sellin and others of two famous 
sites in the north, Taanak and Megiddo, though on a small and 
preliminary scale, gave indication of parallel epochs of develop- 
ment upon similar lines, with, however, much variety of detail. 
Both shared in the high culture of the late bronze age, as was in- 
deed t o  be inferred already from the Egyptian scenic records of 
the spoils taken by Thothmes 111. a t  Megiddo. Yet a comparison 
of results made i t  already clear that wider and more exhaustive 
excavation was necessary before any general criteria of the ar- 
chaeology of Palestine could be established. 

At Jericho, indeed, as might perhaps have been anticipated, the 
signs of Egyptian and Aegean influences were relatively meagre; 
and the city itself, which seems to have flourished to an excep- 
tional degree during the middle bronze age (the Hyksos period) 
was destroyed and apparently remained in ruins during the great 
period of the cities of the north, t o  revive only partially in the 
early iron age. These conclusions, i t  is true, correspond in broad 
lines with Hebrew tradition, but they are derived from a reinter- 
pretation of the results of the excavation, and this fact illustrates 

the chief difficulty of the day. Comparative data were essential 
a t  this stage to further progress and they were not available. 
Meanlrhile Pkre Vincent, who had followed the progress of archae- 
ological researches from the beginning, had rendered signal service 
in 1907 by the publication of his synthetic study "Canaan," in 
which the results of all excavations made up  to that time were 
scrutinized and compared, and the foundations of comparative 
archaeology were laid down. 

Post-War Work.-The acccptance by Great Britain of the 
mandate for Palestine a t  the close of the war resulted i n  material 
developments which gave great impetus to the progress of ar- 
chaeological research. A British school was established in Jerusa- 
lem, and entered a t  once into collaboration with the ~ c o l e  
Biblique and the American School of Oriental Studies. I n  order to 

I facilitate the co-ordination of results i t  was jointly agreed to 
1 adopt the now familiar divisions of the bronze age, (early, middle 
and late), to  connote the chief phases of Canaanitish culture pre- 
vious to 1200  B.C. The beginnings of this period can only be 
estimated at  about 2 5 0 0  B.c., but the end corresponds historically 
with the invasions of iron-using sea peoples and the Philistines, 
and this date is found to be generally applicable, though local 
variation has been observed by Sir William Flinders Petrie a t  
Tell el Sharia on the southern frontier. 

The British school was entrusted with the organization of an 
official Department of Antiquities, charged with the protection 
of the historical sites and monuments of the country, and a law 
was promulgated for that purpose, in  which equitable facilities 
were offered t o  scientific excavation. The  consequent establish- 
ment of a central museum a t  Jerusalem made i t  possible to 
develop and concentrate collections of specimens not only for the 
satisfaction of public interest but t o  serve as a basis for com- 
parative study. Finally the improvement in  public security 
enabled exploration to be extended to areas not hitherto investi- 
gated, and the British school devoted its earliest efforts to  the 
cutting of sections in  a number of sites on the plains of Akka, 
Esdraelon and Sharon, followed by the exploration of caves in 
Eastern Galilee. The American school under Dr. Albright led 
the wav in a new era of t o ~ o e r a ~ h i c a l  research uDon scientific 
lines, testing the indications bf"~iblica1 and  tiin in history by 
the more ~ r e c i s e  archaeoloeical evidences now becoming available. - ., 
Meanwhile inspectors of the new department examined and regis- 
tered no fewer than 2,000 historical sites. 

Under these new conditions excavations have recommenced in 
unprecedented numbers throughout the country. I n  many cases 
work is still proceeding and the results are only reported as yet 
in summary form, so that any attempt a t  a general survey would 
be premature and might prove misleading. The sites under in- 
vestigation range from the sources of the Jordan to the Egyptian 
frontier, from Ascalon on the coast of Philistia t o  Jerash and 
Amman beyond the Jordan. Light is thrown by the immediate 
results upon every known period of cultural development, from 
the oldest stone age to  the Crusades. A mere recital of the names 
and situations of the sites and the chief results will indicate the 
importance and comprehensive nature of this development. 
Main Results.-In all some twelve or fourteen sites have 

been under exploration. Caves in Galilee have furnished traces 
and remains of primitive man of the old stone age. Upon the 
coastlands, mounds in the plain of Akka, Tell Harbaj and others, 
and caves in  the neighbouring hills of Carmel and of Galilee. 
illustrate the local arts and foreign influences of all periods of the 
bronze age and early iron age, showing general parallelism with 
the development of culture elsewhere, but with marked traces of 
intrusive elements. South of Carmel, on the coast, Dora seems t o  
have been founded in the middle bronze age, and in Hellenistic 
times i t  was a flourishing stone-built city. On the Philistine coast 
Ascalon traces its origin to  the same epoch as Dora. The  Philistine 
levels here were hardly explored, being reached with difficulty; 
they underlay the imposing remains of the prosperous Roman pe- 
riod, in particular the Senate house, with its elaborate cloisters, 
and other public buildings of that time. At Tel Mersim (possibly 
Kirjath Sepher) the site was defended by a stone wall already in 
the bronze age, and the whole plan of the city in  the early iron age, 
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FIGURES 1-13.-SPECIMENS OF POTTERY FROM PALESTINE 
1. Reddish clay bowl with white wash from Ascalon, Early lron Age. 2. So-called Philistine-type jar of light yellow slip and buff ciay from 
Gezer, Early lron Age. 3. Orange clay jug from Tomb 1, Ainshems, lron Age. 4. Pedestal vase of buff clay blackened, from Tomb 1 at Ain- 
chems, Early lron Age. 5. Buff clay vessel from Tomb 8, Ainshems, lsraeiitish period, Early lron Age. 6. Lentoid vessel of light red clay from 
Ophel, Jerusalem, Hellenistic Period. 7. Vessel from cave 2 ,  Gezer, Early Bronze Age. 8. Red clay vessel of Middle Bronze Age. 9. Buff ciay vessel 
from a cave a t  Ophel, Jerusalem, Early Bronze Age. 10 .  Bowl of coarse reddish clay from Beisan, Middle Bronze Age. 11. Decorated jug of 
light red gri t ty clay from Tell Zakariyeh, Late Bronze Age (transitional 
handle, typical Cypriote "milk bowl" from Gezer, Late Bronze Age. 13. 

with its streets, houses and gates, has been recovered. I n  the pIain 
of Esdraelon the huge mound of Megiddo is now in process of 
complete excavation. A settlement of Neolithic date has been 
found a t  its foot, and a city-level of Israelitish period has been 
laid bare upon the top. There is record of the invasion of 
Pharaoh Shishak, hitherto unconfirmed, and trace of Hittite pene- 
tration in  the 14th century, parallel with discoveries a t  Beisan. 
On the central ridge, a t  Balata near Nablus, the ancient walled 
city of Shechem is being uncovered. The stout defences of the 
late bronze age with a doorway of north-Syrian "Hilani" type, 
enclose a sanctuary and palace of that period and in its upper 
strata buildings of Israelitish origin. Further south the site of 
Seilun, thought by some to be that of Shiloh, has been examined, 
but though a "high place" and pottery of the late bronze and 
early iron age was found, the results on the whole were incon- 
clusive. At Tel Nazbeh, north of Jerusalem, the excavation of 
a walled city with prodigiously strong defences is now proceeding. 
Here the origins of settlement are traced to the earliest phase of 
the bronze age, t o  which period also the foundations of the defen- 
sive ramparts pertain. I n  the late bronze age a higher wall with a 
stout revetment surrounded the enclosure. I n  places the wall 
still stands to  a height of 27ft. with a thickness of 16 to zoft., 
which is increased a t  the bottom by the revetment to no less than 
46ft. The inscription on a jar handle suggests that this was the 
site of Mizpeh, but the point is not settled. Finally, a t  Jerusalem 
itself the city of the Jebusites on mount Ophel has been located 
and the stone wall with revetment of the late bronze age has been 
laid bare. The  whole cultural sequence is now richly illustrated 
a t  various stages by marked styles in the ceramic wares, and i t  
may soon be possible to  distinguish the local elements and assign 
them to their original areas and cultural sources. The brightest 
period in the Canaanitish civilization was clearly that of the late 
bronze age, 1600 B.C. to  1200 B.c., when, by the testimony of 
these and earlier excavations, Palestine was a land of walled and 

to Early lron Age). 12 .  Thin bowl of fme buff clay with "wishbone" 
Pedestal dish of light orange clay from Beisan, Late Bronze Age 

prosperous cities sharing a high and distinctive culture which is 
reflected in the contemporary records of the Pharaohs. The pre- 
vailing worship at  this age was that of Astarte to whom shrines 
are found in every site that has been sufficiently explored, to- 
gether with objects of the cult, as a t  Beisan (the biblical Beth- 
shan) where work was earliest begun and has now been proceed- 
ing for four or five years. Here various strata of the late bronze 
age have been examined to a depth of 27ft. below the surface, 
and tombs of the period have contributed their testimony. The 
temple of the goddess was renewed a t  successive building epochs. 
Direct corroboration is given to the history of Egyptian activities 
in the area as derived from Egyptian sources. The domination 
of Syria by Thothmes 111. in the I 5th century B.c., the pene- 
tration of the Hittites and their allies from the north in  the age 
of Akhenaten (as indicated in the letters found a t  Tell el Amarna), 
and the subsequent efforts of Seti I .  and Rameses 11. in the 13th 
century B.C. to regain their lost Syrian possessions are definitely 
substantinted. hfonuments of the last named Pharaohs, inscribed 
in Egyptian hieroglyphs, were found in strata of their period, 
and the texts give an account of military dispositions taken in 
the neighbourhood, a prelude to the conflict with the Hittite 
forces at  Kadesh on the Orontes, c. 1288 B.C. A reliable historical 
basis, thus established, will in due time extend to every site. 
Roman Age.-Relatively little archaeological material has been 

found pertaining to the early historical epochs of the Israelites 
and the Philistines, and the development of Hellenism. The pros- 
perity of the Roman Age, already indicated by visible monu- 
ments scattered about the country, particularly by the Graeco- 
Roman cities of Samaria and Gerasa has already received material 
illustration. Before the war, excavations on the former site con- 
ducted by Dr. Reisner, had disclosed (in addition to  the founda.. 
tions of the royal palace of Ahab) the Senate house and forum 
of Herod's creation Sebaste, as well as portions of the masoned 
ramparts and western gateway. Since then the Palestine Explora- 
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tion Fund, a t  Ascaion, has uncovered the remains of another 
Senate House on a similar but larger plan, and has laid bare the 
foundations of the famous peristyle with which Herod the Great 
adorned the favoured city of his birth. The style of decoration 
is Corinthian, and there are indications that many elements of 
the building were shipped bodily from abroad. The full splen- 
dour and appearance of these columned cities is however to be 
seen now in the unparalleled result of uncovering the ruins of 
Gerasa (now Jerash), in the course of the work of consolidation 
which the government of Trans-Jordan has undertaken. There 
the whole via principalis, a kilometre in  length, is now cleared 
from gate to  gate, showing the original pavement and the masoned 
side-walks for the most part intact. The temples, theatres, nym- 
phaeuln and triumphal arch, are being steadily brought to  light 
and put into repair; numerous inscriptions are already recovered, 
as well as  objects of sculpture and architectural carvings. A local 
museum is established, so that this unique city of the Decapolis 
may now be visited and visualized upon the spot. 

The later monuments of Graeco-Roman style, notably the Syn- 
agogues of Galilee have also received a share of active attention. 
That of Tell Hum (Capernaum), which had long lain in ruins 
as a result of earthquake has been partly reconstructed; and that 
of Rerazi (Chorazim) has been cleared of debris and made ac- 
cessible to  visitors. Mention must be made, in concluding this 
brief list, of the mediaeval buildings of Palestine and Trans- 
Jordan. The Crusaders' castles at  Athlit, upon the coast, and at  
Ajlun which overlooks the Jordan vdl!ey near Jerash, no less 
than the standing walls of Jerusalem itself, are among the most 
imposing antiquities of the country. But by far the best preserved 
and most extensive monument of the period is  to  be seen at  
Kerak near the eastern shores of the Dead sea and only to be 
reached by a relatively long journey by Amman. Here, crown- 
ing a hill-top, the vast ,stronghold of the Saracens rests upon a 
veritable labyrinth of earlier fortifications, the origin of which 
is traced at  least t o  pre-Roman date. These buildings are all in- 
cluded in the programme of conservation which the governments 
responsible under the mandate have  drawn out, and are classed 
among the promising sites available for investigation. 
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I. OLD TESTAMENT PERIOD 
Palestine is a land of small divisions not forming a separate 

entity. I n  the words of Sir George Adams Smith ( T h e  Historical 
Geography of the  Ho ly  Larzd, p. 581, it "has never belonged to one 
nation and probably never will." I t s  position gives the key to its 
history. Along the west coast ran the old road for traders and for 
the campaigns which have made the land famous. The seaports 
(more especially in Syria, including Phoenicia), were well known 
to the pirates, traders and sea-powers of the Levant. The south- 
ernmost, Gaza, was joined by a road t o  the mixed peoples of the 
Egyptian Delta, and was also the port of the Arabian caravans. 
Arabia, in  its turn, opens out into both Babylonia and Palestine, 
and a familiar route skirted the desert east of the Jordan into 
Syria to  Damascus and Hamath. Damascus is closely connected 
with Galilee and Gilead, and has always been in contact with 
Mesopotamia, Assyria, Armenia and Asia Minor. Palestine lay 
a t  the gate of Arabia and Egypt, and at  the tail end of the states 
stretching down from Asia Minor. Encircled by famous ancient 
civilizations, its hiqtory cannot be isolated from that of the sur- 

rounding lands. Recent research, in bringing to light consider- 
able portions of long-forgotten ages, is revolutionizing those im- 
pressions which were based upon the Old Testament-the sacred 
writings of a small fraction of this great area-and a broad sur- 
vey of the vicissitudes of this area furnishes a truer perspective 
of the few centuries which concern the biblical student. The 
history of Israel is only part of the history of Palestine, and this 
is part of the history of a very closely interrelated portion of a 
world sharing many similar forms of thought and custom. The 
close of Old Testament history (the book of Nehemiah) in the 
Persian age forms a convenient division between ancient Palestine 
and the career of the land under non-oriental influence during the 
Greek and Roman ages. I t  also marks the culmination of a 
lengthy historical and religious development in  the establishment 
of Judaism and its inveterate rival Samaritanism. The most im- 
portant data bearing upon the first great period are given elsewhere 
in this work, and it  is proposed t o  offer here a more general sur- 
vey. See further JEWS. ' 

Prehistory.- To the prehistoric ages belong the palaeolithic 
and neolithic flints, from the distribution of which an attempt 
might be made to give a synthetic sketch of early Palestinian man. 
(H. Vincent, Canaan d'aprds l'exploration re'cente, pp. 374 
sqq., 392-426.) The discovery (192  j) in a Galilaean cave of part 
of a Neanderthal skull, associated with Mousterian tools, has 
proved the antiquity of culture in Palestine and has also shown 
that it was not isolated. A burial cave at  Gezer revealed the 
existence of a race of slight build and stature, muscular, with 
elongated crania, and thick and heavy skull-bones. The people 
lived in caves or rude huts, and had domesticated animals (sheep, 
cow, pig, goat), the bones of which they fashioned into various 
implements. Physically they are quite distinct from the normal 
type, also found a t  Gezer, which was taller, of stronger build, 
with well-developed skulls, and is akin both to the Sinaitic and 
Palestinian type illustrated upon Egyptian monuments from c .  
3000 B.C. to the modern native. At what period Palestine first be- 
came the "Semitic" land which i t  has always remained, is uncer- 
tain; nor can one decide whether the megalithic monuments, espe- 
cially to the east of the Jordan, are due to  the first wave which in- 
troduced the Semitic (Canaanite) dialect and the place-names. At 
all events during the last centuries of the third millennium B.c., 
remarkable for the high state of civilization in Babylonia, Egypt 
and Crete, Palestine shares in the active life and intercourse of 
the age; and while its ports and fertile fields are visited by Egypt. 
Babylonia had already claimed supremacy as  far as the Mediter- 
ranean. (See  further CANAAN.) 

E g y p t i a n  Suzerainty.-A definite stage is reached in the 
period of the Hyksos (c. 17001, the invaders of Egypt, whose 
Asiatic origin is suggested ilzter alia by the proper-names which 
include L'Jacob" and "Anath" as deities. After their expulsion 
Egypt at  once enters upon a series of campaigns in Palestine and 
Syria as fa r  as the Euphrates, and its successes over a district 
whose political fate was bound up  with Assyria and Asia Minor 
laid the foundation of a policy which became traditional. Apart 
from rather disconnected details, which belong properly to  the 
history of Babylonia and Egypt, i t  is not until about the 16th 
century B.C. that Palestine appears in the clear light of history, 
and henceforth its course can be traced more continuously. Of 
fundamental importance are the cuneiform tablets discovered at  
Tell el-Amarna in Egypt in 1887, containing some of the political 
correspondence between Western Asia and Egypt for a few years 
of the reigns of Amenophis 111. and IV. ( c .  1411-1360). The  first 
Babylonian dynasty, famous for its Khammurabi, belonged to the 
past, but the cuneiform script and language are still used among 
the Hittites of Asia Minor (centring a t  Boghaz-keui) and the 
kings of Syria and Palestine. Egypt itself was now passing from 
its greatness, and the Hittites (q.v.) were its rivals for the posses- 
sion of the intervening lands. Peoples apparently of Indo-Iranian 
connection from the powerful state of Mitanni (Northern Syria) 
had already left their mark as far  south as Jerusalem, as may be 
inferred from the personal names; and i n  addition to the inter- 
course with Aegean culture (revealed by excavation), the tablets 
add references to mercenaries and bands from Meluhha (Arabia), 
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Mesopotamia and the Levant. 

The  Amarna  Age.-The small cities of this cosmopolitan 
Palestine were ruled by kings, not necessarily of the native stock; 
and the slight extent of these city-states is obvious from the refer- 
ences to the kings of such near-lying sites as Jerusalem, Gezer, 
Ashkelon and Lachish. Apart from Jerusalem and a few towns 
on the coast, the real weight lay to the north, and especially in 
Amor (see AMORITES). I t  is an age of internal disorganization 
and a heavy pressure by land and by sea from Northern Syria 
and Asia Minor, Palestine seethes with excitement, wavering 
between allegiance to Egypt and intrigues with the great move- 
ments at its north. The letters vividly describe the approach of 
the enemy, and, in appealing to Egypt, abound in protestations of 
loyalty, complaints of the disloyalty of other kings and excuses 
for the writers' suspicious conduct. Of exceptional interest are 
the letters from Jerusalem describing the hostility of the mari- 
time coast and the disturbances of the Habiru, a name which, 
though often equated with that of the Hebrews, may have no 
ethnological or historical significance. At all events, the hostility 
of the Habiru cannot be isolated from that in other letters (where 
the enemy are otherwise de~cribpd), m d  t k i r  steps dn nnt agree 
with those of the invading Israelites in the book of Joshua. The 
history of the age illustrated by the Amarna letters is supple- 
mented by the tablets found a t  Boghaz-keui, the capital of the 
old Hittite Empire. Subsequent Egyptian evidence records that 
Seti I .  (c. 1321 B.c.) of the XIXth Dynasty led an expedition 
into Palestine, but struggles with the Hittites continued until 
Rameses 11. concluded with them an elaborate treaty which left 
him little more than Palestine (1272 B.c.). Even this province 
was with difficulty maintained: the disturbances in the Levant 
and in Asia Minor (which belong to  Aegean and Hittite history) 
and the revival of Assyria were reshaping the political history of 
Western Asia. 

Under Rameses 111. (c. 1200-1169) we may recognize wide- 
spread disorganization in the movements in which the Philistines 
(q.v.) participated. Nevertheless, Egypt seems to  have enjoyed 
a fresh spell of extended supremacy, and Rameses apparently 
succeeded in recovering Palestine and some part of Syria. But i t  
was the close of a lengthy period during which Egypt had en- 
deavoured to keep Palestine detached from the rest of south-west 
Asia, and Palestine had hard experience of the powerful empire 
a t  its south-western border. Somewhat later Tiglath-Pileser (c. 
1115) pushed the limits of Assyrian suzerainty westwards over 
the lands formerly held by the great Hittite Empire. Palestine 
had hitherto been bound up with Egypt, the Hittites and Mitanni, 
with the Amorites north of Lebanon and with the Philistine in- 
vaders. For centuries it had had a stirring history. We now reach 
the Israelite period. 

The  Hebrew Monarchy.-At an age when there were no 
great externaf empires to control Palestine Israel arose and 
claimed a premier place amid its neighbours (c. 1000). How the 
small rival districts with their petty kings were united into a 
kingdom under a single head is a disputed question; the stages 
to the independent Hebrew state with its national god Yahweh 
are still an unsolved problem. Biblical tradition itself quite 
plausibly represents a mighty invasion of tribes who had come 
from Southern Palestine and Northern Arabia (Elath, Ezion- 
geber)-but primarily from Egypt-and, after a series of na- 
tional "judges," established the kingship. But no place can be 
found for this conquest, as it is described, either before the 
"Amarna" age (the date, following I Kings vi. I )  or about the 
time of Rameses 11. and Merneptah (see Exod. i. I I )  ; and when 
the latter king (c. 1233) records the subjugation of the people (or 
tribe) "Israel," i t  does not follow that this "Israel" was identical 
either with the Israelite tribes which invaded the land or with 
the intermixed people after this event. Whatever may have been 
the extent of the Israelite invasion and the sequel, the rise and 
persistence of an independent Palestinian kingdom depended upon 
its relations with the maritime coast (Philistia and Phoenicia), 
Edom, Moab, Ammon, Gilead and the Syrian states; and the 
biblical and external records for the next four centuries (to 586) 
frequently ilIustrate situations growing out of this interrelation. 

The evidence for these crucial years is unequal and often sadly 
fragmentary, and is more conveniently noticed in connection 
with the biblical history. A conspicuous feature is the difficulty 
of maintaining a single monarchy (see SAUL, DAVID, SOLOMON), 
which, however it originated, speedily became two rival states 
(Judah and Israel). These are separated by a very ambiguous 
frontier, and have their geographical and political links to the 
south and north respectively. The balance of power moves now 
to Israel and now to Judah, and tendencies to internal disintegra- 
tion are illustrated by the dynastic changes in Israel and by the 
revolts and intrigues in both states. As the power of the sur- 
rounding empires revived, these entered again into Palestinian 
history. As regards Egypt, apart from a few references in biblical 
history (e.g., to its interference in Philistia and friendliness to 
Solomon), the chief event was the invasion by Sheshonk (Shishak) 
c. 930 B.c.; but although it appears to be an isolated campaign, 
contact with Egypt never ceased. The next definite stage is the 
dynasty of the Israelite Omri (q.v.), to whom is ascribed the 
founding of the city of Samaria. The dynasty lasted neariy half a 
century, and is contemporary with the expansion of Phoenicia, and 
presumably therefore with some prominence of the south mari- 
time coast. The royal houses of Phoenicia, Israel and Judah were 
united by intermarriage, and the last two by joint undertakings 
in trade and war. 

Assyria a n d  Armenia.-Meanwhile Assyria was gradually 
establishing itself westwards, and a powerful confederation of 
the heirs of the old Hittite kingdom, "kings of the land of Hatti" 
(the Assyrian term for the Hittites), was formed to oppose it. 
Southern Asia Minor, Phoenicia, Ammon, the Syrian Desert and 
Israel (under Omri's son "Ahab the Israelite") sent their troops 
to support Hamath and Damascus which, in spite of the repeated 
efforts of Shalmaneser 111. (859-824), was evidently able to  hold 
its own so long as the alliance endured. But the anti-Assyrian 
league was, as often in west Asia, a temporary one, and the 
inveterate rivalries of the small states are illustrated in a striking 
manner in the downfall of Omri's dynasty and the rise of that 
of Jehu (841); the bitter onslaughts of Damascus upon IsraeI, 
leading nearly to its annihilation; an unsuccessful attack upon 
the king of Hamath by Damascus, Cilicia and small states in 
north Syria; an Israelite expedition against Judah and Jerusalem 
( 2  Kings xiv. 13 seq.) ; and finally the recovery and extension of 
Israelite power-perhaps to Damascus-under Jeroboam 11. 
In such vicissitudes as these Palestinian history proceeds upon 
a much larger scale than the national biblical records relate and 
the external evidence is of the greatest importance for the light 
it throws upon the varying situations. The heirs of the old 
Hittite and Mitannian states stood behind the rivalries of Syrian 
and Palestinian kings. Assyria and Van or Urartu (Ararat, the 
later Armenia) were the great protagonists; and it is in the light 
of far-reaching moves and countermoves that one must interpret 
the isolated or incomplete narratives of Hebrew history. Adad- 
nirari 111. (811-782) claims as tributary the land of the Hatti, 
Amor, Tyre, Sidon, "the land of Omri" (Israel), Edom and 
Philistia; but there followed a period of weakness for Assyria, 
when Urartu controlled the destinies of the petty states and 
Jeroboam restored the glories of Israel. But a t  his death Israel 
was rent by divided factions, whereas Judah (under Uzziah) 
had become a powerful kingdom, controlling both Philistia and 
the Edomite port of Elath on the gulf of 'Akaba. The depend- 
ence of Judah upon these districts was inevitable; the' resources 
of Jerusalem obviously did not rely upon the small district of 
Judah alone. If Ammon also was tributary ( 2  Chron. xxvi. 8, 
xxvii.), political dealings with Israel and perhaps Damascus 
could probably be inferred. (See JEWS, Zj 9.) 

Predominance of Assyria.-A new period begins with 
Tiglath-Pileser 111. (745-727). Pro- and anti-Assyrian parties 
make themselves strongly felt, and when north Syria .was taken 
in 738, Tyre, Sidon, Damascus (under Rezin), "Samaria" (under 
Menahem), and a queen of Aribi were among the tributaries. 
It is possible that Judah (under Uzziah and Jotham) had come 
to an understanding with Assyria; a t  all events Ahaz was a t  
once encircled by fierce attacks, and was only saved by Tiglath- 
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Pileser's campaign against Philistia, north Israel and Damascus. 
With the siege and fall of Damascus (733-732) Assyria gained the 
north, and its supremacy was recognized by the tribes of the 
Syrian desert and Arabia (Aribi, Tema, Sheba). I n  722 Samaria, 
though under an Assyrian vassal (Hoshea), joined with Philistia 
in revolt. I n  720 it  was allied with Gaza and Damascus; and the 
persistence of unrest is evident when Sargon in 715 found it 
necessary to  transport into Samaria various peoples of the desert. 
Judah itself was next involved in an anti-Assyrian league (with 
Edom, Moab and Philistia), but apparently submitted in time. 
Nevertheless a decade later ( ~ o o ) ,  after the change of dynasty 
in Assyria, i t  participated in a great but unsuccessful effort from 
Phoenicia to  Philistia to  shake off the yoke, and suffered dis- 
astrously (see HEZEKIAH). With the crushing blows upon Syria 
and Sdmaria the centre of interest moves southwards and the his- 
tory is influenced by Assyria's rival Babylonia (under Marduk- 
baladan and his successors), by north Arabia and by Egypt. Hence- 
forth the history of Samaria is ignored by the biblical writers; 
and of Judah, for  nearly a century, few political events are 
recorded. Judah was under Assyrian supremacy, and, although 
it was involved with people of the Arabian desert in the revolt 
planned by Babylonia (against Assurbanipal), i t  appears to  have 
been generally quiescent. 

E g y p t  and Babylon.-At this stage disturbances, now by 
Aramaean tribes, now by Arabia, combine with the new rise of 
Egypt and the weakness of Assyria to  mark a turning-point in the 
world's history. Psammetichus (Psamtek) I .  (663-609) with his 
Greeks, Carians, Ionians and soldiers from Palestine and Syria, 
established once more an Egyptian Empire, and replaced the loose 
relations between Palestine and the small dynasts of the Delta by a 
settled policy. The effort was made t o  re-establish the ancient 
supremacy over Palestine and Syria. The precise meaning of 
these changes for  Palestinian history and life can only incom- 
pletely be perceived, and even the significance of the great 
Scythian invasion and of the greater movements with which it  
was connected is uncertain (see SCYTHIA). A weak Assyria 
was falling before the Chaldaean Nabopolassar, the founder of 
the Neo-Babylonian empire. Nineveh fell in 612 and the gov- 
ernment removed to Harran. Necho of Egypt marched into 
Asia to  help Assyria-though not unready to take advantage of 
her troubles. Josiah of Judah, in turn, was perhaps not without 
hopes of utilizing the situation. H e  was overthrown a t  Meglddo, 
where about nine centuries previously the victory of Thutmosis 
111. had made Egypt supreme over Palestine and Syria. But 
Egypt was a t  once confronted by Nabopolassar who, as the heir 
of Assyria, claimed the Mediterranean coast-lands. The defeat 
of Necho by his son Kebuchadrezzar at  Carchemish (605) is one 
of the world-famous battles. 

Although Syria and Palestine now became Babylonian, the 
revival of Egypt aroused hopes in  Judah of deliverance and led 
to revolts (under Jehoiachin and Zedelriah), in which Judah was 
apparently not alone. They culminated in the fall of this kingdom 
in j86. Henceforth the history of Palestine is disconnected and 
fragmentary, and the few known events of political importance 
are isolated and can be supplemented only by inferences from 
the movements of Egypt, Philistia or Phoenicia, or from the Old 
Testament. The Babylonian Nabonidus (553) found it  necessary 
to quell the coastlands; and claims that all the kings from Gaza 
to the Euphrates assisted in  his buildings. Chaldean policy gen- 
erally appears to  have been favourable towards faithful vassals. 
But a new age had now dawned in the east in the person of Cyrus 
the Great the leader of the Persians. After a series of successes 
he captured Eabylonia (j59), and forthwith claimed, in his 
famous inscription, the submission of Amor. 
The Pers ian  Empire.-The petty states of Palestine and 

Syria now became part of one of the largest empires of antiquity. 
The prophets who had marked in the past the advent of Assyrians 
and Chaldeans fixed their eyes upon the advance of Cyrus, con- 
fident that the fall of Babylon would bring the restoration of 
their fortunes, Cyrus was hailed as the divinely appointed 
saviour, the anointed one of Yahweh. The poetic imagery in 
which the prophets clothed the doom of Babylon, like the ro- 

mantic account of Herodotus (i. I ~ I ) ,  falls short of the simple 
contemporary account of Cyrus himself. H e  did not fulfil the 
detailed predictions; nevertheless, if Cyrus was not a worshipper 
of Yahweh (Isa. xli. 2 5 ) ,  he was tolerant towards subject races 
and their religions, and the Jews received marked favour. 
Throughout the Persian age Palestine was naturally influenced by 
the course of events in Phoenicia and Egypt. Thus, when Cam- 
byses, the son of Cyrus, made his great expedition against Egypt, 
with the fleets of Phoenicia and Cyprus, and with the camels 
of the Arabians, Palestine itself was doubtless involved. Also, 
the revolt which broke out in  the Persian provinces a t  this junc- 
ture may have extended to Palestine; although the usurper 
Darius encountered his most serious opposition in the north and 
north-east of his empire. An outburst of Jewish religious feeling 
is dated in the second year of Darius (520), but whether Judah 
was making a bold bid for independence or had received special 
favour for abstaining from the above revolts, external evidence 
alone can decide. Towards the close of the reign of Darius there 
was a fresh revolt in Egypt; it was quelled by Xerxes (485- 
46 j ) ,  who did not imitate the tolerance of his predecessors. 

Under Artaxerxes I. Longimanus (465-425) flourished the Jew- 
ish reformers Nehemiah and Ezra (see JEWS). Revolts occurred 
in Egypt, and for these and also for the rebellion of the Persian 
satrap Megabyxus, independent evidence for the position of 
Judah is needed, since a catastrophe apparently befell the un- 
fortunate state before Nehemiah appears upon the scene. Little 
is known of the mild and indolent Artaxerxes 11. Mnemon (404- 
359). With the growing weakness of the Persian empire Egypt 
reasserted its independence for a time. I n  the reign of Artaxerxes 
111. Ochus (359-338), Egypt, Phoenicia and Cyprus were in 
revolt; the rising was quelled without mercy, and the details of 
the vengeance are suggestive of the possible fate of Palestine 
itself. The Jewish historian Josephus (Ant. xi. 7) records the 
enslavement of the Jews, the pollution of the Temple by a cer- 
tain Bagoses (see BAGOAS), and a seven years' punishment. Other 
late sources narrate the destruction of Jericho and a deportation 
of the Jews to Babylonia and to Hyrcania (on the Caspian 
Sea). The evidence for the catastrophes under Artaxerxes I. 
and 111. (see ARTAXERXES), contained i n  biblical and in external 
tradition respectively, is of particular importance, since several 
biblical passages refer to  disasters similar t o  those of 586 but 
presuppose different conditions and appear t o  be of later origin. 
The murder of Artaxerxes 111. by  Bagoses gave a set-back to 
the revival of the Persian Empire. Under Darius Codomannus 
(336-330) the advancing Greek power brought matters to a 
head, and at  the battle of Issus in 333 Alexander settled its fate. 
The overthrow of Tyre and Gaza secured the possession of the 
coast and the Jewish state entered upon the Greek period. Very 
gradually the face of history had been undergoing a complete 
change. The  old empires of the Near East had practically ex- 
hausted themselves. Egypt had resumed its earlier connections 
with the Levantine heirs of the old Aegean world. Once more the 
tide was to flow from the west to the east, and centuries were to 
pass before the oriental world reasserted itself i n  the rise of 
Christianity, the establishment of Rabbinical Judaism and the 
revival of oriental paganism. 

I n t e r n a l  Changes.--In the age of the Assyrian supremacy 
Palestine entered upon a series of changes, lasting for about three 
centuries (from about 740), which were of the greatest signifi- 
cance for its internal development. The  sweeping conquests of 
Assyria were "as critical for religious as  for civil history" (Robert- 
son Smith, Rel. of the Semites, p. 58). The  brutal methods of 
warfare, the harsh treatment of vanquished districts or cities, and 
the redistribution of bodies of inhabitants, broke the old bonds 
uniting deities, people and land. The framework of society was 
shattered, communal life and religion were disorganized. As the 
flood poured over Syria and flowed south, Israel (Samaria) suf- 
fered grievously, and the gaps caused b y  war and deportation were 
filled up by the introduction of new settlers by  Sargon, and by  his 
successors in the 7th century. Unfortunately, there is very little 
evidence in the biblical history for the subsequent career of 
Samaria; but it  is clear that the old Israel of the dynasties of 
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PLATE 11 PALESTINE 

PHOTOGRAPHS, DONALD MCLEISH 

VIEWS IN JERUSALEM AND BETHLEHEM 

1.  Main fagade o f  the church of the Ho ly  Sepulchre, a t  Jerusalem, which opinion of General C. G. Gordon and others was the sepulchre i n  which 
was finished i n  its present form by the Crusaders i n  1099. The church Christ was buried. It is sometimes called "Gordon's Tomb of Christ"  
was first bu i l t  by  Constantine i n  336 on the site believed by h im t o  4. Tomb of Absalom outside the c i t y  wal ls  o f  Jerusalem. The monument 
be tha t  o f  the tomb of Christ dctes f rom the Graeco-Roman period 

2. Water carriers of Jerusalem f i l l ing thei r  goat skin bags a t  a we l l  in  the 5 .  Street scene in ~ ~ t h l ~ h ~ ~  

",","iatUlfi,'",e,:$", ~fel!,","e~~~k;c,","b'$ 2 ~ ~ ~ ~ ~ ~ i ~ ; ~ o , " . ~ l i e ~ p " I i ~  6. The Pool of Siloam w i t h i n  the c i t y  walls of Jerusalem. Excavations here 
revealed a bath house of the period of Herod (40 8.C.-A.D. 4). The 

3. "The Garden Tomb," i n  the rocks outside Jerusalem, wh ich  i n  the pool is 52 feet long and 19 feet wide 
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Omri and Jehu received crushing blows. The fact that among the 
new settlers were desert tribes, suggests the introduction, not 
merely of a simpler culture, but also of simpler groups of ideas. 
I n  the nature of the case, as  time elapsed the new population must 
have taken root as  securely as-one must conclude-the invading 
Israelites had done some centuries earlier. As a matter of fact the 
prophets Jeremiah and Ezekiel by no means regarded the popula- 
tion lying to the north of Judah as strangers; there is hope of a 
reunion of the rival districts, indeed a new Israel-in the larger 
sense-was growing up. The north was ready to share the 
Judaean distress at  the fall of Jerusalem (Jer. xli. 5 ) ,  and in later 
years offered to assist in rebuilding Yahweh's temple. In  fact, since 
the Samaritans subsequently accepted the Pentateuch, and claimed 
to inherit the ancestral traditions of the Israelite tribes, it is 
instructive to observe how this people of singularly mixed origin 
so thoroughly assimilated itself to  the land and a t  first was vir- 
tually a Jewish sect. 

But Samaria was not the only land to suffer. Judah, towards the 
close of the 8th century, was obviously very closely bound up with 
Philistia, Edom and Egypt; and this and Hezekiah's dealings with 
the anti-Assyrian party at Ekron do  not indicate any feeling of 
national exclusiveness, or abhorrence of the "uncircumcised Philis- 
tines." From the description of Sennacherib's invasion it is clear 
that social and economic conditions must have been seriously, per- 
haps radically disturbed, and the quiescence of Judah during the 
next few decades implies an internal weakness and a submission 
to Assyrian supremacy. During the 7th century new movements 
were coming from the Arabian desert; and tribes growing ever 
more restless made an invasion east of the Jordan through Edom, 
Moab and Ammon. Although they were repulsed, this awakening 
of a land which has so often fed Palestine and Syria, when viewed 
with the increasing weakness of Assyria, and subsequent vicissi- 
tudes in the history of the Edomites, Nabataeans and East Jordan 
tribes, forbids us to  treat the invasion as an isolated raid. Later, 
the fall of the Judaean kingdom and the deportation of the leading 
classes brought a new social upheaval. The land was not denuded, 
and the fact that some scores of thousands of Jews remained in 
Judah through all the period of the exile (G. A. Smith, Jerz~sa- 
lem, ii. 269), even though they were "the poorest of the land," 
revolutionizes ordinary notions of this period (see JEWS, $ 13). 

I n  the latter part of the 6th century we find some restoration, 
some revival of the old monarchy in the person of Zerubbabel 
(520 B.c.). But not until the middle of the 5th century do the 
biblical records (book of Nehemiah) furnish a foundation for any 
reconstruction. Here Jerusalem is in sore distress and in urgent 
need of reorganization. Zerubbabel's age is of the past, and any 
attempt to revive political aspirations is considered detrimental to 
the interests of the surrounding peoples and of the Persian Empire. 
Scattered evidence suggests that Edomites had been responsible 
for a new catastrophe. Amid internal and external difficulties 
Nehemiah proceeds to repair religious and social abuses, and there 
is an important return of exiles from Babylonia. The ruling classes 
are related partly to  the families of semi-Edomite origin from 
south Judah and partly t o  Samaria; but the kingship of old is 
replaced by a high-priest, and, under the influence of Babylonian 
Jews of the strictest principles, a breach was made between Judah 
and Samaria which was never healed. Biblical history itself recog- 
nizes in  the times of Artaxerxes, Nehemiah and Ezra the com- 
mencement of a new era; and although much remains obscure we 
have in these centuries vicissitudes which separate the old Pales- 
tine of Egyptian, Hittite, Babylonian and Assyrian supremacy 
from the land which was about to enter the orbit of Greek and 
Roman civilization. 

turbed in their customs and their religion. Some of them enlisted 
in the intelligence corps of his army (Ant. XI.8.5 ) and Jews 
were among the first settlers in the new city he founded in Egypt 
under the name Alexandria. The high priest remained the 
head of the little Jewish state in Palestine and he was probably 
assisted by a council of elders. This gerousia is first mentioned as 
such by Josephus (Ant. XII.3.3.) in connection with Antiochus 
the Great (223-187 B.c.) but appears to go back a t  least as fa r  
as the Persian period (cf. 11. Chron. xix.8, and see Schiirer, 
Geschichte 4th ed., 11.240). 

Alexander died a t  the age of 32 on June 13, 323, and though the 
great empire of which he had dreamed fell to  pieces a t  once 
after his death, his name remained a romantic and glorious 
memory throughout the nearer East. 

Perhaps the most remarkable evidence of the estimation in 
which he was held by those who survived him is furnished by  the 
splendid "Alexander" sarcophagus of pentelic marble now in the 
museum at  Constantinople. This sarcophagus dates from c. 300 
B.c., and was probably made by order of .4bdalommus, whom 
Alexander had appointed king of Sidon. I t  is  one of the most 
beautiful examples of Greek sculpture which have come down to 
us, and its representations of Alexander's campaigning include 
the figures of the king and of his senior adviser, Parmenion. 

T h e  Pto1emies.-Palestine now fell to  the portion of Ptolemy, 
the son of Lagus, one of the most astute of Alexander's generals 
and the first t o  settle himself in  a dominion. H e  chose Egypt as 
being rich and comparatively remote, and there he ruled, first 
as governor in the name of Alexander's infant son, Alexander IV., 
and then (306 B.c.) as king. Six years before he actually took 
this title, he had, with the assistance of his friend, Seleucus, an- 
other of Alexander's generals, signally defeated the forces of yet 
another of these generals, Antigonus, a t  Gaza (312 B.c.) and had 
become master of Palestine. Seleucus himself, the same year, 
to& Babylon and established the Seleucid dynasty in the north 
of the country, moving his capital after a victory over Anti- 
gonus a t  Ipsus (301 B.c.) to Antioch on the Orontes. I n  the 
meantime Ptolemy had subdued the cities of Coele-Syria (Di- 
odorus XX.  113) and established the northern border of his king- 
dom on a line just north of Aradus and just south of Emesa. 
Seleucus felt himself entitled t o  this territory by  the terms of 
his former agreement with his old friend, but he now found him- 
self unable to  establish his claim, and retired under protest. 
For practically a century Palestine remained subject to  Egypt, 
the northern frontier receding considerably ( to  the south of Bery- 
tus and Damascus) about 250 B.c., and advancing again to  the 
north of Aradus 25 years later (see U. Kahrstedt, Syrische Terri- 
torien in hellenistiscl~er Zeit, map ~ a ) .  

The rule of the first Ptolemies was despotic but tolerant. They 
administered Egypt itself like a huge crown estate. Immense 
works of irrigation and land improvement were undertaken. Col- 
onies of Greek settlers were planted in various places, although 
except Alexandria, founded by Alexander himself, and Naucratis 
and Ptolemais in the south, founded by Ptolemy I .  (Soter), there 
were no large cities in the whole of Egypt which had Greek insti- 
tutions and a predominantly Greek population. (See Rostovtzeff, 
History of the Ancient World, I. 367.) The Ptolemies themselves 
were men of culture, Greek culture. They took a personal inter- 
est in literature and science, founded a great library and academy 
(museum) and a zoological garden at  Alexandria; and generally 
lived their own life apart. Thus they easily slipped into the tradi- 
tional position of the rulers of Egypt as divine beings, and as 
such were accepted by the natives who did their work and paid 
t h ~ i r  dues. and were not otherwise interfered with. 

B ~ ~ ~ ~ o ~ r c n p ~ u . - C a r n b r i d g e  Ancient History, vols. i.-iv., vi. (with 
bibliographies, esp. i. 635, iii. 734) ; see for the period before c. 1000 
B,c,, E. Meyer, ~ ~ ~ ~ h i ~ h t ~ . , d ~ ~  ~ l t ~ ~ t ~ ~ ~ ,  i. ii.; ~ i l ~ b ~ l  and ~ ~ ~ h ~ ~ ~ ~ ,  
Gesch. Vorderasiens in Agypten (Heidelberg, 1927-  ) .  see also 
HEBREW RELIGION, JEWS. (S. A. C . )  

- .. . . . - . - ? 

Similarly also, Palestine, the northern part of their dominion, 
the Ptolemies regarded simply as a valuable source tribute 
their treasury and timber (from the forests of ~ e b a n o n )  for  
their shipbuilding, and as a useful buffer against their rivals, the 

11. FROM ALEXANDER THE GREAT TO A.D. 70 
A l e x a n d e r  t h e  Great.-In the year 332 Alexander passed 

through Palestine to Egypt, capturing Tyre after a siege of seven 
months and Gaza after a siege of two. He left the Jews undis- 

~eleucids. The cities, especially those on the coast and on the 
east of the Jordan, had for some time been feeling the influence 
of Hellenic civilization. Not only were there new foundations 
like Pella and Dion in the Peraea (perhaps of the time of Alex- 
ander) and Ptolemy 11:s Philoteria on the sea of Galilee; but 



PALESTINE [SELEUCIDS 

older cities changed their names. Thus, probably during the 
reign of Ptolemy II. ,  Akka became Ptolemais, and Amman, 
Philadelphia; and even where the old names were retained, as at  
Gaza and Ascalon, the process of Hellenization still went on. 

Apparently the taxes were farmed out to  the highest bidder, 
and i t  was possible for the adroit to make a fortune as a merchant- 
adventurer, or government agent, or both. The discovery of a 
large collection of papyri from Gerza (Philadelphia) in the 
Fayum, consisting of the records of Zeno, a Carian Greek in the 
employ of a high official under Ptolemy II. ,  has recently made 
a considerable addition to our scanty knowledge of the general 
conditions of the period. An extensive and carefully regulated 
trade was being carried on with Egypt in  Syrian cloth, for ex- 
ample, and especially in corn; but it  is evident that the gov- 
ernment regulations were frequently disregarded. I t  appears 
indeed as if Syrian oil and slaves, the very articles which were 
not allowed to be imported into Egypt, were the goods traders 
dealt in by preference. (Rostovtzeff, A large Estate in  Egypt in 
the Third century B.c., p. 34.) 

Zeno travelled a good deal in Palestine and particularly men- 
tions a certain Tobias, the owner of a castle (birta) in  Ammon, 
with whom he did business and who sent a present to Ptolemy 
(11.) of horses and dogs, and two white camels. Not improbably 
this is the building of which ruins still remain a t  "Arak el-Emir" 
where, in the entrance to  some remarkable cave dwellings near 
by, the name Tobias may still be read clearly written in Hebrew. 
On the remains of the wall of this building traces of an animal 
frieze are to be seen which remind us of the remarkable paint- 
ings of animals round the walls of a tomb of this period, dis- 
covered about the beginning of this century, a t  Marissa in Judaea. 
I t  was made for a colony of settlers from Sidon (see Peters and 
Thiersch, Painted Tombs in the iVecropolis of Marissa, 1905). 

Of the family of this Tobias (very likely descended from 
Tobiah the Ammonite, Neh. iv. 3 )  Josephus has an entertaiaing 
story to  tell (Ant. xii. 4) .  A certain Joseph, the son of Tobiah, 
managed to out-bid his rivals and to secure the post of chief 
collector of the taxes. H e  then showed his patriotism by exacting 
the whole amount due to the government from the non-Jews in 
the country, and allowing his own countrymen to escape scot- 
free. The details of the story need not be pressed, but it  seems 
to be  true that the burden of taxation was not felt very heavily 
and that the people as a whole were fairly content. ('The inhab- 
itants of Coele-Syria," says Polybius (V.86.9), "are somehow 
always more loyally disposed to this family (i.e., the Ptolemies) 
than to any other."' It seems to be true also that the internal 
affairs of the Jews were largely in the hands of a few families 
of whom that of Tobias, already mentioned, and the rival family 
of Onias, which supplied the High Priests, were perhaps the chief. 

T h e  Se1eucids.-Towards the end of the third century B.c., 
Antiochus (111.) the Great, who had succeeded to the Seleucid 
empire in 223 B.c., made a determined attempt to  make himself 
master of Palestine. I n  217 B.C. he sustained a severe check at 
the hands of Ptolemy (IV.) Philopator a t  Raphia, but Ptolemy 
IV. died in 205 B.C. and the son (Ptolemy V., Epiphanes) who 
succeeded him, was a child of five years of age. I t  may be that 
the contrast now presented between Alexandria and Antioch sug- 
gested the well-known words of Ecclesiastes x. 16, 17: "Woe to 
thee, 0 Land, when thy king is a child, and thy princes eat in 
the morning! Happy art thou, 0 Land, when thy king is the 
son of nobles, and thy princes eat in due season, for strength, and 
not for  drunkenness." These words, a t  all events, would apply 
very well to the dissolute court in Egypt and the vigorous per- 
sonality of Antiochus the Great; and some, undoubtedly, among 
the Jews, were glad when in 198 B.C. Antiochus defeated Scopas, 
Ptolemy's general, a t  Paneas and took possession of the country. 
The city of Gaza alone offered serious resistance, and stood a 
siege with a fidelity to the house of Ptolemy which provoked the 
admiration of Polybius (XVI.22); but a t  length it fell. 

The Seleucids had always been much more missionary-hearted 
in their EIellenism than the Ptolemies. They founded large num- 

'On the relations between the Palestinian Jews and the Jews in 
Egypt (and particularly in Alexandria) see Art.  JE\\'s. 

bers of Greek cities and regarded themselves as ardent patrons 
and supporters of Greek city life. The immediate successors of 
Antiochus the Great found themselves crippled by the tremen- 
dous war-indemnity he had agreed to pay the Romans after his 

, disastrous defeat a t  Magnesia (190 B.c.). The  next king but 
one, Antiochus IV., Epiphanes (175-164 B.c.), seems to have 
cherished two great ambitions: one to conquer Egypt, and the 
other to weld together his dominion into a real cultural unity. 
When the Romans finally put an end to the first (Dan. xi. 30;  
Polybius xxix. 11) he threw himself all the more zealously into 
the second. His empire should have one religion, or a t  least it 
should unite in the worship of the deity manifest (Epiphanes is 
short for Theos Epipkanes, the god manifest) in  himself; viz., 
Zeus. This was by no means a complete innovation. Antiochus 
11. (262-246 B.c.) had called himself Theos. But no king hitherto 
had taken the matter so seriously, and enforced a cult throughout 
his dominions. 

Jewish  Revolt.-Antiochus met with resistance nowhere but 
in Palestine. Here the process of Hellenization had been proceed- 
ing apace; but when an altar to Zeus was erected on the great 
altar in the Temple' and all observance of the law forbidden by 
the Seleucid authorities in a deliberate attempt to  uproot the 
Jews' superstition (Tacitus) a great wave of resistance-resis- 
tance at  first passive2 and then active and intense-swept over 
the country. Judas, the third son of an aged priest named Matta- 
thias, proved himself to be a very capable leader, and became 
known as Maccabaeus (probably the Hammer). H e  carried on a 
successful guerilla warfare by means of surprises, rapid marches, 
and night attacks; and at  length managed to force his way to the 
Temple which he had cleansed and re-dedicated on 2; Chislev 
(December) 165 B.c., exactly three years (according to I. Macca- 
bees) after the setting up of the "'abomination that maketh deso- 
late" (Dan. xi. 31) and the first sacrifice to  Zeus. 

After a series of little engagements-the size of the forces in- 
volved is greatly exaggerated in both I .  and 11. Macc.-the 
Seleucid government, having its hands full nearer home, came 
to terms with the insurgents and granted them religious liberty 
(163 B.c.). Menelaus, the high priest, being now dead (11. Macc. 
xiii. 7), Alcimus of the true Aaronite stock, but an ardent Hellen- 
izer, was set up  in his place. The most pious section of Judas's 
followers accepted him a t  first, but were soon scandalized by his 
behaviour and with Judas again at  their head offered him strenu- 
ous opposition. A considerable force under a general called 
Nicanor was sent to reinforce his dwindling supporters; but it  
was signally defeated by Judas, and Nicanor himself killed. 

T h e  Maccabaean Priest-Princes.-At length the Seleucid 
government took matters seriously in hand and Judas himself 
fell fighting against great odds at  Elasa (161 B.c.). Again, how- 
ever, domestic embarrassments a t  Antioch prevented the central 
authorities from making a final settlement of the country. This 
happened time after time during "the rest of the century. A 
succession of rival claimants to the throne appeared, and by 
playing them off one against another, Judas's brothers and their 
successors gained various concessions and opportunities to pro- 
ceed on razzias and small wars of conquest on their own account. 
Rome, meanwhile, whose influence and interest in the nearer 
East was steadily growing, connived, and even approved. ( I .  
Macc. viii.). The gradual extension of Jewish territory is shown 
on the accompanying maps. 

Jonathan (161-143 B.c.) put on the holy garments of the high 
priest in I 53 B.C. (I. Macc. x. ZI) ,  and soon after the accession 
of his brother Simon (143-135 B.c.) the high-priesthood was 

'The sacrifice to Zeus was offered presumably by the Jewish high 
~riest,  Menelaus, who was not improbably a member of the Tobias 
family. Onias 111. of the regular high-priestly family, a conscientious 
opponent of Hellenization, had been ousted from office and assassi- 
nated some time previously; and his son Onias IV., in despair, had 
fled to Egypt-very likely the family had all along been in league with 
Egypt-where he founded a new temple to Jehovah at  Leontopolis 
( c .  150 B.c.). 

2At first the pious (Hasidim) were simply butchered (I. Macc. i. 6 3 )  
and rather than profane the Sabbath by striking a blow died wlthout 
resistance, on one occasion "to the number of 1,000 souls" (I.  Macc. 
ii. 38). 
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confirmed to him and his heirs for  ever (141 B.c.) "until there 
should arise a faithful prophet" t o  determine otherwise (I. Macc. 
xiv. 41). Some time later (140 B.c.) Simon was granted the 
right of coining money (probably copper only1) and some speci- 
mens of "the year four" "of the redemption of Zion" (Nisan 143 
being counted as the beginning of a new era Macc. xiii. 42)--still 
survive. His son, John Hyrcanus I. (13 j-105 B.c.) on his coins, 

ANCIENT 

MAP O F  ANCIENT PALESTINE, SHOWING EXPANSION O F  JEWISH TERRI- 
TORY UNDER THE MACCABEES 

Jolzn the High Priest conquered and destroyed Samaria and forced 
the Idumeans t o  be circumcised. H e  was the first of the Macca- 
baean princes t o  employ mercenaries. John Hyrcanus made the 
mistake of quarrelling with the Pharisees and seeking the support 
of the Sadducees of whom we first hear as distinct parties in this 
reign (Ant. xiii. 10). His immediate successor, Aristobulus I. 
(104-103 B.c.) extended his conquests to Galilee and is said t o  
have assumed the title of king (Ant. xiii. 11) though it  does not 
occur on his extant coins. The long reign of his brother, Alexander 
Jannaeus (103-76 B.c.) was full of conflict a t  home and abroad. 
H e  continued his father's policy of forcing outlying regions, includ- 
ing even the Greek cities, to  accept either Judaism or annihilation. 
His coins are the first to  bear a Greek inscription (on the obverse; 
Hebrew still on the reverse), and he calls himself plainly King 
Alexander. I n  76 B.C. he was killed, fighting at  Ragaba on the east 
of the Jordan. His  widow, Salome Alexandra, was the zealous 
patron of the Pharisees who (and especially a famous rabbi of the 
name of Simon ben Shetach) largely dictated her policy and 
looked back upon her reign as a foreshadowing of the golden 
age. At  her death (67 B.c.) her two sons, Aristobulus and Hyr- 
canus fought one another for the succession. At first Hyrcanus, 
the elder and more indolent of the two, gave way to his younger 
and more vigorous brother; but he was persuaded by Antipater, 

'The "thick shekels" of silver which have often been attributed to 
Simon, are now generally assigned to the revolt of A.D. 66-70. See 
B.M. Cataloyzce of  tlze Greek Coins of Palestine, pp. xc. ff., and 
P.E.F.Q.R. January 1927 pp. 47 ff. 

a son of the governor of Idumea, to  stir himself to  obtain his 
birthright. At this juncture Pompey appeared on the scene. 
Both sides appealed to  him and after some delay he  decided in 
favour of Hyrcanus (II.) ,  whom he set up, not as king, but a s  
high priest of the Jews (63 B.c.). 

Pompey curtailed the Jewish dominions and freed a number 
of Greek cities, including those of the federation known as  the 
Decapolis. During the disturbances which followed Pompey's 
death (48 B.c.) Antipater and his family rose to  greater and 
greater power. For some services he was able to  render t o  
Julius Caesar he was rewarded with the Roman citizenship, and 
the title of Procurator of Judaea.' Some time before he died 
one of his sons, Phasael, had become governor of Jerusalem, 
and another, Herod, governor of Galilee. The family of Aris- 
tobulus, however, had not given up their designs upon the 
throne; and in 40 B.C. his son Antigonus was set up as king a t  
Jerusalem by the Parthians in a sudden invasion. I n  this in- 
vasion Phasael poisoned himself, but Herod escaped. 

T h e  Herods and t h e  Procurators.-Herod escaped t o  Rome 
and got himself recognized by the senate as king of the Jews. 
H e  came back to win his kingdom. I n  the vear 1 7  B.c., he laid 
siege to Jerusalem and married Mariamne, the beautiful heiress 
of the Maccabaean house. An account of his long, and in many 
respects prosperous, reign (37-4 B.c.) is given elsewhere. 

When Herod the Great died, the country fell into a turmoil 
while three of his sons went t o  Rome to lay their several claims 
before Augustus. According to the emperor's decision Judaea, 
Samaria and Idumaea were allotted to  Herod Archelaus; Galilee 
and Peraea to Herod Antipas; Trachonitis, Batanea and Auranitis 
(districts in the north) to Herod Philip. All the Herods had a 
strong family likeness. They were all great builders. They were 
all of set policy, double-faced: Jews at  home and Hellenists 
abroad. Above all they were determined, a t  all costs, to  be and 
remain philoronzaioi, friends of the Romans. 

Philip retained his kingdom till his death in  A.D. 34. Antipas, 
under the influence of his wife Herodias, grew too ambitious 
and was banished in A.D. 39, but Archelaus ruled so badly 
that an appeal was made t o  the emperor against him and he  
was removed in less than ten years (A.D. 6).  His place was 
filled by a succession of procurators: a poor set of men, of low 
rank, puffed up with their own importance. They made Caesarea 
on the sea-coast their headquarters and, with the aid of a few 
auxiliary troops, kept such order as they could. Pontius Pilate 
(A.D. 26-36) was the fifth of them. 

For a short time the whole of Palestine was reunited under 
King Herod Agrippa I. (A.D. 37-44) grandson of Herod the 
Great, boon companion of Caligula and friend of Claudius; and, 
except that he was unusually good-natured, a typical Herod. 
When he died his kingdom was not given to his son, but it  was 
placed under a new succession of procurators who were made 
responsible to the governor of Syria. 

But the country was now getting out of hand, and the Roman 
authorities were as ill a t  ease as the British were in Ireland 
in the first quarter of the present century. I n  fact the two 
situations are closely parallel: the differences in  temperament 
and religion, the assassins (sicarii), the stern reprisals. 

Rebellion.-At length under Gessius Florus rebellion broke 
out openly (A.D. 66). An initial success against Cestius Gallus, 
the governor of Syria, who had tried to  intervene with forces 
too weak to cope with the overwhelming (though &armed and 
undisciplined) numbers of the rebels, gave them undue and mis- 
leading encouragement. But when the Romans took the matter 
seriously and sent Vespasian and Titus with three legions and 
auxiliary troops numbering altogether some 60,0002 men, the  
result was a foregone conclusion. 

Indeed, the Jews themselves for the most part recognized it 
as such, and the only determined resistance the Romans met with 
occurred a t  a few strongholds like Iotapata in Galilee and above 
all a t  the capital itself. Jerusalem was captured in Sept. A.D. 70. 
In  spite of Titus's express orders to  the contrary, the Temple was 

'Hyrcanus, at the same time (47 B.c.) received the title of Ethnarch. 
?Schiirer 1. p. 611. 
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destroyed; and, finally, only a portion of the city wall was left 
standing. I ts  ruins became the headquarters of the Tenth Legion 
which for some years was kept in Palestine on garrison duty. 

BIBLIOGRAPHY.-The best introduction to this period of Palestinian 
history for the general reader is E. R. Bevan, Jeruscilem under the 
High Priests (2nd Impression, 1912) ; E. Meyer, Ursprung und An- 
fbnge des Christentz~ms (1921) contains a valuable survey of the period 
in vol. ii. with many references to recent literature. E. Schiirer, Ge- 
schichte des jiidischen Volkes i m  Zeitalter Jesu Christi (4th ed. 1901- 
09) begins with the Maccabaean revolt, and is indispensable (with 
useful bibliographies). Among recent monographs of a more special- 
ized character may be mentioned. U. Kahrstedt, Syrische Territorien i n  
hellenistischen Zeit (1926) already referred to, and W. Kolbe, Beitrage 
zur syrischen und jiidischen Geschichte (1926). For the general condi- 
tions of the period see W. W. Tarn, Hellenistic Civilization (1927; 
with a valuable bibliography). (J. W. Hu.) 

111. FROM A.D. 70 TO THE TURKISH CONQUEST 
Pol i t i ca l  H i s t o r y  f r o m  A.D. 70.-The destruction of Jeru- 

salem was followed by the dispersal of the Jews, for whom till 
then i t  had been the religious and political centre. The first seat 
of the sanhedrin was a t  Jamnia (Yebna), where the Rabbinic sys- 
tem began to be formulated. The rigid code of dogmas and observ- 
ances elaborated by the rabbis exercised a singularly uniting power 
over the scattered nation and prevented such an absorption of 
the Jewish people into the Roman empire as had caused the dis- 
appearance of the ten tribes of Israel in Assyria. 

I t  would appear that a t  first, after the destruction of Jerusalem, 
no specially repressive measures were contemplated by the con- 
quering Romans, who rather attempted to reconcile the Jews to 
their subject state by a leniency which had proved successful in 
the case of other peoples brought by conquest within the empire. 
But they had reckoned without the isolating influence of Rabbin- 
ism. Here and there small insurrections took place, in themselves 
easily suppressed, but showing the Romans that they had a turbu- 
lent and troublesome people to deal with. At last Hadrian deter- 
mined to stamp out this stubborn Jewish nationalism. H e  issued 
an edict forbidding the reading of the law, the observance of the 
Sabbath, and the rite of circumcision; and determined to convert 
the still half-ruined Jerusalem into a Roman colony. 

The consequence of this edict was the meteor-like outbreak of 
Bar-Cochba (9.v.) A.D. 132-135. The origin of this person and 
the history of his rise to power are unknown. I t  was his recogni- 
tion as the Messiah by the celebrated Rabbi Akiba, then the most 
influential Jew alive, which placed him in the command of the in- 
surrection, with 200,000 men a t  his command. Jerusalem was 
captured, as  well as a large number of strongholds and villages 
throughout the country. Iulius Severus, sent with an immense 
army by Hadrian, came to quell the insurrection and recaptured 
Jerusalem. The rebels fled to  Bethar-the modern Bittir, near 
Jerusalem, where the fortress garrisoned by them still remains, 
under the name Khurbet el-Yahud, or "Ruin of the Jewsn-and 
were there defeated and slaughtered in a sanguinary encounter. 
Hadrian then turned Jerusalem into a Roman colony, changed its 
name to Aelia Capitolina, built a temple of Jupiter on the site 
of the Jewish temple and (it is alleged) a temple of Venus on Mt. 
Golgotha and forbade any Jew, on pain of death, to  appear within 
sight of the city. 

This disaster was the death-blow to hopes of a Jewish national 
independence, and the leaders of the people devoted themselves 
thenceforth to  legal and religious study in the Rabbinical schools, 
which from A.D. 135 (the year of the suppression of the revolt) 
onwards developed in various towns in the hitherto despised 
province of Galilee. Seffurieh (Sepphoris) and especially Tubariya 
(Tiberias) became centres of this learning and the remains of syna- 
gogues of the 2nd or 3rd century which still exist in Galilee attest 
the strength of Judaism in that district during the years following 
the abortive attempt of Bar-Cochba. 

Palestine continued directly under Roman rule. East of the 
Jordan, Cornelius Palma added Gilead and Moab to the empire 
under Trajan in A.D. 105. In  295 Auranitis, Batanea and Trachon- 
itis were brought within the provincial system. 

The conversion of Constantine to Christianity-or rather the 
profession of Christianity by Constantine-seemed likely to result 

in another Jewish persecution, foreshadowed by severe repressive 
edicts. This, however, was averted by the emperor's death. 

The progress of the corrupt Christianity of the empire of By- 
zantium was checked for a while under Julian the Apostate, who, 
among other indications of his opposition to  Christianity, re- 
scinded the edicts against the Jews on his coming to the throne in 
361, and gave orders for the restoration of the Jewish temple. 
The latter work was interrupted almost as soon as  begun by an 
extraordinary phenomenon-the outburst of flames and loud de- 
tonations, easily explained a t  the time as a divine judgment on 
this direct attempt to falsify the prophecy of Christ. 

On the partition of €he empire, in A.D. 395, Palestine naturally 
fell to  the share of the emperor of the East. From this onwards 
for more than zoo years there is a period of comparative quiet in 
Palestine; the only history it  displays being that of the develop- 
ment of pilgrimage and of the cult of holy places and of relics, 
varied by occasional persecutions of the Jews. The elaborate 
building operations of Justinian (527-565) must not be forgotten. 
The "Golden Gate" of the Temple area and part of the church 
which is now the El-Aksa Mosque at  Jerusalem, are due to him. 

This interval of tranquillity came abruptly t o  an end in 611, 
when Chosroes 11. (q.v.), king of Persia, made an inroad into 
Syria; joined by the Jews, anxious to  revenge their misfortunes, 
he swept over the country, carrying plunder and destruction 
wherever he went. Jerusalem was taken; the Holy Sepulchre 
church was destroyed and its treasures carried off; the other 
churches were likewise razed to the ground; the patriarch was 
taken prisoner. Thus for a time the province of Syria with 
Palestine was lost to  the empire of Byzantium. 

The Emperor Heraclius reconquered the lost territory in  628. 
But his triumph was short-lived. A more formidable enemy was 
already on the way, and the final wresting of Syria from the feeble 
relics of the Roman empire was imminent. (L. ST.; F .  M. S.) 

Rise of Islam.-The separate tribal units of Arabia, more or 
less impotent when divided and a t  war with one another, received 
for the first time a n  indissoluble bond of union from the prophet 
Mohammed, whose perfect knowledge of human nature (at least 
of Arab human nature) enabled him t o  formulate a religious 
system that was calculated to command an enthusiastic ac- 
ceptance by the tribes to  which it  was primarily addressed. His 
successor, Abu Bekr, called on the tribes of Arabia to  unite and 
to capture the fertile province of Syria from the Christians. 
Heraclius had not sufficient time to prepare to meet this new foe, 
and was defeated in his first engagement with Abu Bekr. (For 
the general history of this period see CALIPHATE.) The latter 
seized Bostra and proceeded to march to Damascus. H e  died, 
however, before carrying out his design (A.D. 634), and was suc- 
ceeded by Omar, who, after a siege of 70 days entered the city. 
Other towns fell in turn, such as Caesarea, Sebusteh (Samaria), 
Nablus (Shechem), Lydd, Jaffa. 

Meanwhile Heraclius was not idle. H e  collected a huge army 
and in 636 marched against the Arabs. The latter retreated to  
the Yarmuk River, where the Byzantines met them. Betrayed, i t  
is said, by a Christian who had suffered personal wrongs a t  the 
hands of certain of the Byzantine generals, the army of Heraclius 
was utterly defeated, and with i t  fell the Byzantine empire i n  
Syria and Palestine. 

After this victory Omar's army marched against Jerusalem, 
which after a feeble resistance capitulated. The terms of peace, 
though on the whole moderate, were of a galling and humiliating 
nature, being ingeniously contrived to make the Christians ever 
conscious of their own inferiority. Restrictions in church-build- 
ing, in dress, in the use of beasts of burden, in social intercourse 
with Muslims and in the use of bells and of the sign of the cross 
were enforced. When these terms were agreed upon and signed 
Omar, under the leadership of the Christian patriarch Sophronius, 
visited the Holy Rock (the prayer-place of David and the site of 
the Jewish temple). This he found t o  be defiled with filth, spread 
upon it  by the Christians in despite of the Jews. Omar and his 
followers in person cleaned it ,  and established the place of prayer 
which, though later rebuilt, has borne his name ever since. 

Dissensions and rivalries soon broke out among the Muslim 
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leaders, and in 661 Moawiya, the first caliph of the Omayyad 
dynasty, transferred the seat of the caliphate from Mecca to 
Damascus, where it remained till the Abbasids seized the SOV- 

ereignty and transferred it to Baghdad (750). Rivals sprang up 
from time to time. I n  684 Caliph Abdalmalik ('Abd el-Melek), 
in order to weaken the prestige of Mecca, set himself to beautify 
the holy shrine of Jerusalem, and built the Kubbet es-Saklzrah, or 
Dome of the Rock. which still remains one of the most beautiful 
buildings in the world. I n  831 the Church of the Holy Sepulchre 
was restored; but about IOO years later it was again destroyed as 
a result of the revolt of the Carmathians (q.v.), who in 929 pil- 
laged Mecca. This produced a Muslim exodus to Jerusalem, with 
the consequence mentioned. The Carmathian revolt, one of the 
first of the great splits in the Muslim world, was followed by 
others: in 936 Egypt declared its independence, under a line of 
caliphs which claimed descent from Fatima, daughter of the 
prophet (see FATIMITES) ; and in 996 Hakim Bi-amrillah mounted 
the Egyptian throne. This madman caused the church of the Holy 
Sepulchre to be entirely destroyed: and giving himself out to be 
the incarnation of Deity, his cult was founded by two Persians, 
Darazi aiid Hail;za i5n A!i, in the Leban~n;  where zrnczg the 
Druses i t  still persists (see DRUSES). 

The contentions between the Abbasid and Fatimite caliphs 
continued till 1072, when Palestine suffered its next invasion. 
This was that of the Seljuk Turkomans from Khorasan. On 
behalf of their king, the Khwarizmian general Atsiz invaded 
Palestine and captured Jerusalem and Damascus, and then 
marched on Egypt to carry out his original purpose of destroying 
the Fatimites. The Egyptians, however, repulsed the invaders 
and drove them back, retaking the captured Syrian cities. 

The  Crusades-The sufferings of the Christians and the 
desecrations of their sacred buildings during these troubled times 
created widespread indignation through the West. The Church 
responded, and a motley crowd, principally of French origin, set 
out in 1096 for the Holy Land. Others, under better general- 
ship, followed; but of the 600,ooo that started from their homes 
only about 40,000 succeeded in reaching Jerusalem, ill-discipline, 
famine and battles by the way having reduced their ranks. They 
captured Jerusalem, however, in July 1099, and the leader of 
the assault, Godfrey of Bouillon, was made king of Jerusalem. 

So was founded the Latin kingdom of Jerusalem, whose his- 
tory is one of the most painful ever penned (see CRUSADES). 
I t  is a record of almost unredeemed "envy, hatred and malice," 
and of vice with its consequent diseases, all rendered the more 
repulsive in that its transactions were carried on in the name of 
religion. For 88 turbulent years this feudal kingdom was imposed 
on the country, and then it disappeared as suddenly as it came, 
leaving no trace but ruins, a few place-names, and an undying 
hereditary hatred of Christianity among the native population. 

The abortive second crusade (114j), led by the kings of 
France and Germany, came to aid the rapidly weakening Latin 
kingdom after their failure to hold Edessa against Nureddin, the 
ruler of northern Syria. 

I n  1173 Nureddin died, and his kingdom was seized by Saladin 
(Salah ed-Din), a man of Kurdish origin, who had previously 
distinguished himself by capturing Egypt in company with 
Shirkuh, the general of Nureddin. Saladin almost immediately 
set himself to drive the Franks from the country. The Frankish 
king was the boy Baldwin IV., who had paid for the errors of 
his fathers by being afflicted with leprosy. After being defeated 
by Saladin at  Banias, the Franks were compelled to make a 
treaty with the Muslim leader. The treaty was broken, and Sala- 
din proceeded to take action. The wretched leper king meanwhile 
died, his successor, Baldwin V., also a young boy, was poisoned 
and the kingdom passed to the worthless Guy de Lusignan, who 
in the following year (1187) was crushed by SaIadin at the 
battle of Hattin, which restored Palestine to the Muslims. 

The third crusade (1189) to recover Jerusalem was led by 
Frederick I. of Germany. Acre was captured, but quarrels among 
the chiefs of the expedition made the enterprise ineffective. I t  
was in this crusade that Richard Coeur-de-lion was especially 
distinguished among the Frankish warriors. 

Saladin died in I 193. I n  1198 and 1204 took place the fourth 
and fifth crusades-mere expeditions, as abortive as the third. 
And as though it were foreordained that no element of horror 
should be wanting from the history of the crusades, in 1212 there 
took place one of the most ghastly tragedies that has ever hap- 
pened in the world-the crusade of the children. Fifty thousand 
boys and girls were persuaded by some pestilent dreamers that 
their childish innocence would effect what their immoral fathers 
had failed to accomplish, and so left their homes on an expedition 
to capture the Holy Land. The vast majority never returned; 
the happiest of them were drowned in the Mediterranean. 

The other four crusades which took place from time to time 
down to 1272 are of no special importance, though there is a 
certain amount of interest in the fact that after the sixth crusade, 
in 1229, Emperor Frederick 11. was permitted to occupy Jeru- 
salem for ten years. But a new element, the Mongolians of 
Central Asia, now bursts in on the scene. The tribes from east 
of the Caspian had conquered Persia in 1218. They were driven 
westward by pressure of the Tatars, and in 1228 had been called 
by the ruler of Damascus to his aid. I n  1240, however, they trans- 
ferred their ~lliance to the  sultan of Egypt, and pillaged northern 
Syria. Driven downward through Galilee they seized Jerusalem, 
massacred its inhabitants and plundered its churches. They then 
marched on to Gaza, where the Egyptians joined them, and to- 
gether inflicted a crushing defeat on the Christians and Muslims 
of Syria, for once compelled to unite by the common danger. 
The Khwarizmians and Egyptians afterwards quarrelled, and the 
former were compelled to retire, leaving Palestine under the rule 
of the Mameluke sultans of Egypt. Shortly afterwards however, 
another Central Asiatic invasion-that of the Tatar tribes, took 
place. Under their leader Hiilagii these tribes came by way of 
Baghdad, which they captured in 1258, and in 1260 they attacked 
and captured Damascus and ravaged Syria. Bibars (Beibars, 
Baibars), general of the Egyptian sultan Kotuz, met and drove 
them back; and having murdered his master, became sultan in his 
stead. He then proceeded to attack and destroy the relics of 
Christian possession in Palestine. One after another-Caesarea, 
Safed, Jaffa, Antioch-they fell, leaving a t  last Acre (Akka) only. 
Bibars died in 1277, and in 1291 Acre itself was captured by 
KhatEl, son of Kala'iin, who put an end to Frankish rule. 

During the 14th century there is little of interest in the history 
of Palestine. The Christians made efforts to creep back to their 
former possessions and churches were rebuilt in Jerusalem, Beth- 
lehem and Nazareth; but another devastation was the result of ' the ferocious inroads of the Mongolian Timur (Tamerlane) in 
1400. (F. M. S.) 

I IV. FROM THE TURKISH CONQUEST TO 1918 
The penultimate stage of the history of Palestine was reached 

in 1516 when the war between Sultan Selim the Grim and the 
Mameluke rulers of Egypt resulted in the transference of the 

I country to the victorious Turks. This change of rulers produced 
little change in the administration or condition of the country. 
Local governors were appointed from Constantinople where reve- 

l nues were annually sent; various public works were undertaken 
such as the rebuilding of the walls of Jerusalem by Suleiman the 
Magnificent in 1537; but on the whole Palestine ceases from this 
point to have a history till the coming of the 19th century. Its 
annals record little save the sanguinary quarrels of local sheikhs 
and the oppression of the peasants by them or by the officials. 
The most interesting personality in a dreary period is that of 
the Druse prince Fakhr-ed-din ( I  595-1634) whose establishment 
of a Lebanese kingdom which included northern Palestine as far 
as Acre in defiance of the Turkish sultan, and his dilettante 

i cultivation of art, a consequence of temporary exile in Italy, 
deserve passing notice. The order imposed by the Turks on a 
turbulent country did not endure. The German botanist Leon- 
hard Rauwolf, who visited Palestine in 1575 has left a vivid 
description of the difficulties that beset even so simple a journey 
as that from Jaffa to Jerusalem. He found Jaffa in ruins. A safe- 
conduct had to be obtained from the governor of Ramleh before 
the party could proceed. At Yazur they were stopped by an 
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official who extorted heavy blackmail on the ground that the 
sultan had given him charge of the "holy places" and had for- 
bidden him to admit anyone to them without payment. Further 
on they had a scuffle with certain "Arabians" and at  last, after 
accomplishing the passage of the "rough and stony" road that 
led to Jerusalem they were obliged to dismount before the city- 
gate till they should receive licence from the governor to enter. 

Towards the close of the 18th century a chief named Dhahir el- 
Amir rose to  power in Acre. To  him fled from Egypt an Albanian 
slave named Ahmad, who bore the surname of "el-Jazzar" (the 
butcher) on account of the obedient skill with which he had rid 
his Mameluke master of numerous rivals. H e  had, however, in- 
curred punishment for indiscipline and so took refuge with the 
Palestinian chief. After five years his former master died and 
el-Jazzar returned to Egypt. Soon Dhahir e l d m i r  revolted 
against the Turkish Government and el-Jazzar on account of his 
long residence with and full knowledge of his protector was com- 
missioned to quell the rebellion. H e  succeeded and was installed as 
governor of Acre in Dhahir's place. H e  had crude aesthetic tastes 
and Acre owes some public buildings to  him, but he was also 
capricious and tyrannical and lived up t o  his surname. Till 1791 
there was a colony of French merchants with factories and offices 
a t  Acre; el-Jazzar that year summarily ordered them to quit the 
town. I n  1798 Napoleon Bonaparte after conquering Egypt 
invaded Palestine in  pursuit of his scheme of stirring up  revolt 
against the Turk in Syria and conquering the Near and Middle 
East a t  the head of an adventurer army with a French core. H e  
defeated el-Jazzar and besieged him in Acre, while a relieving 
column of Turks and local Arab irregulars 'was completely de- 
feated by his lieutenant, General J. B, KlCber near Mount Tabor. 
But the timely arrival of British warships commanded by Admiral 
Sir Sidney Smith saved Acre. A final attempt to storm the town 
was repulsed and Napoleon withdrew to Egypt. 

El-Jazzar died in 1806; his successor Suleiman ruled mildly but 
in  1814 he died and Acre became the prey of the fanatic Abdallah 
Pasha. H e  caused his Jewish secretary to be murdered; but the 
Jew, anticipating his doom and determined that his employer 
should pay dearly for his crime, had secretly arranged that after 
his own death an inventory of Abdallah's property should fall 
into the hands of the Government, which had claims on the 
estates of el-Jazzar and of Suleiman. The Government pressed 
its claims: Abdallah refused to pay and was besieged in Acre. 
H e  called upon Mohammed Ali Pasha the powerful governor- 
general of Egypt to mediate. Mohammed Ali settled the dispute 
but Abdallah refused to discharge his claims for the arbitration 
and to hand over political refugees from Egypt. The Egyptian 
had long feared the sultan's jealousy and Abdallah's conduct gave 
him an excuse for taking the offensive. I n  Nov. 1831 he attacked 
Abdallah by land and sea. Acre was stormed next May and by 
the end of July all Syria was lost to  the sultan. The campaigns 
waged by the Albanian satrap of Egypt against his master and 
their international consequences are described elsewhere (see 
TURKEY, EGYPT, MOHAMMED ALI). Palestine, which had wel- 
comed the new ruler, soon found it  had exchanged King Log for 
King Stork. A rising in 1834 was ruthlessly suppressed. Finally 
in 1840 the appearance of the British, Austrian and Russian fleets 
off Beirut and the advance of a Turkish army from the north led 
to  a general revolt in  which Palestine joined. Acre surrendered 
and the Egyptians hastily evacuated the whole country. 

From 1840 onwards the Turkish Government gradually 
strengthened its hold on Palestine. The political power of the 
local sheikhs was greatly reduced, to  the unmixed advantage of 
the whole country; and the increase of European interests led to  
the establishment of consulates and vice-consulates of the greater 
powers in Jerusalem and in the ports. The rivalry of religions 
continued. I n  1847 the dispute between Greek Orthodox and 
Latin ecclesiastics in the Church of the Nativity at  Bethlehem, 
about the right to mark with a star the birthplace of Christ, be- 
came one of the prime causes of the Crimean War. On June 
30, 1855, on the occasion of the visit of a European prince, the 
cross was for the first time since the crusades borne aloft through 
the streets of Jerusalem. Three years later the sacred area, of the 

Haram esh-Sherif-the mosque on the site of the temple of 
Jerusalem-was for the first time thrown open to Christian vis- 
itors. The last 40 years of the century were marked by a remark- 
able process of colonization and settlement-French and Russian 
monastic and other establishments, some semi-religious and semi- 
political; German colonies, followed after the imperial visit by 
more imposing official foundations; fanatical or freakish American 
communities; Jewish agricultural settlements-all, so to speak, 
nibbling a t  the country and each so intent upon gaining a step 
on its rivals as  to be forgetful of the gathering storm. In  1896 
Dr. Theodor Herzl (9.v.) issued his proposal for the establish- 
ment of a Jewish state in Palestine and in 1898 came to the 
country to investigate its possibilities (see ZIOKISM). The same 
year was marked by the picturesque visit of the German emperor, 
William 11. (R. A. S. M.) 

1900-1918.-The first signs of danger from European rivalries 
and Turkish Panislamic ambitions became visible early in the 
20th century, when schemes for the extension of the Turkish pil- 
grim railway to the Egyptian border were discussed and surveys 
undertaken. I n  1906 came the significant dispute between Great 
Britain and Turkey concerning the frontier of the Sinai district 
of Egypt. After crossing the border a t  Rafa south of Gaza and 
a t  Akaba, the Turks recoiled before an ultimatum and the fron- 
tier was delimited. I n  the same year the opening of a narrow- 
gauge railway from Deraa on the Damascus line to  Haifa in- 
creased the trade and prosperity of that port. The Young Turk 
revolution of 1908 passed off quietly in Palestine where the 
officials and small garrisons declared for the new regime, and the 
population acclaimed i t  with less fervour. 

Immediately before the outbreak of the World War Palestine 
was passably prosperous. Jewish colonization, foreign philan- 
thropy, an increasing tourist and pilgrim traffic greatly mitigated 
the natural poverty of the country. The presence of relatively 
large numbers of foreigners-a few consuls, traders and profes- 
sional men, many missionaries and teachers and the Jewish and 
German colonists-improved the amenities of the larger towns and 
exercised a restraining effect on Turkish officialdom. In  spite of 
the rivalry of foreign interests and the mixture of creeds and 
races the country was spared the crude scandals of Macedonia and 
Kurdistan. Education-of a sort-was fairly diffused among the 
townsfolk, more especially among the Jews and Christians, though 
the missionary schools too often made the Arab into a poor imita- 
tion of a European or American rather than into a good citizen 
of the Ottoman empire. Below the peaceful surface there were 
stirrings; the example of Egyptian progress under British control 
helped to promote a weak but perceptible Arab nationalism only 
aiming in Palestine a t  some form of local autonomy. The Pan- 
islamic movement, supported by the Turkish authorities, was a 
little stronger. Arab Nationalists and Panislamists alike watched 
Zionist activities with increasing suspicion. 

The outbreak of war between the Entente and Turkey brought 
this quiet period to an end. For  over two years Palestine was 
the base of large Turkish forces which occupied Sinai and made 
two major attacks on the Suez canal. There were allied naval 
demonstrations on the Palestinian coast. Ahmed Jemal Pasha, 
governor-general of Syria and commander of the Turkish forces, 
ruled the country with a rod of iron. The cessation of remit- 
tances proved fatal to  large numbers of the Jews of the "Haluka" 
who died of sheer want. The Zionists after enjoying Jemal's 
favour, incurred his suspicion and suffered much minor perse- 
cution; his hand was heavy on all Arabs suspected of Nationalism; 
locust plagues, conscription and the extreme corruption of the 
Turkish officers and officials bled the peasantry white. The British 
counter-offensive which began in the winter of 1916 and the con- 
quest of Palestine are described elsewhere (see WORLD WAR; 
PALESTINE, OPERATIONS IN). The fall of Jerusalem marked its 
first stage, The Turks and a German contingent retained most 
of Samaria and all Galilee until their final and complete over- 
throw in Sept. 1918. The victors, whose behaviour was gen- 
erally admirable, were well received by the inhabitants of the 
country. I t  had suffered much in the past four years but cruelly 
as the war had thinned the population and wasted the resources 
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of Palestine, it  had had one good result-the linking up of the 
 if^ and jerusalem railways with the  ti^^ system and the 
construction by both of a number Of and 
bridges and a network of metalled roads. (P. GR.) 

V. POST-WORLD W A R  I DEVELOPMENTS 
Palestine under the Ottoman government was an integral par- 

tion of Syria, although the Sanjaq of Jerusalem, owing to its 
peculiar problems and importance, was governed by a ~ ~ t ~ ~ ~ ~ ~ ~ f  
referring directly to  ConStantinoPle. The last Years before I9I4 
had witnessed, as in all other Parts of Syria, a growth of Arab 
national sentiment demanding the decentralization of the Otto- 
man state and Arab autonomy. At the same tirne Zionist settlers 
founded the first co-operative agricultural colonies and laid in ~~1 
Aviv, on the sand dunes north of Jaffa, the foundations of 
modern urban development. World War I had caused great hard- 

is English." His majesty's government regard any such expectation as 
impracticable and have no such aim in view. Nor have they at any 
time contemplated, as appears to be feared by the Arab delegation, the 
disappearance or the subordination of the Arabic population, language 
or culture in Palestine. They would draw attention to the fact that 
the terms of the declaration referred to do not contemplate that Pales- 
tine as a whole should be converted into a Jewish national home, but 
that such a home should be founded in Palestine. . . . When it is asked 
what is meant by the development of the Jewish national home in 
Palestine, it may be answered that it is not the imposition of a Jew- 
ish nationality upon the inhabitants of Palestine as a whole, but the 
further development of the existing Jewish community, with the assist- 
ance of Jews in other parts of the world, in order that it may become 
a centre in which the Jewish people as a whole may take, on grounds 
of religion and race, an interest and a pride. But in order that this 
community should have the best prospect of free development and 
provide a full opportunity for the Jewish people to display its capaci- 
ties, it is essential that it should know that it is in Palestine as of 
right and not on sufferance. 

ship in Palestine, and the British military administration took the 
necessary measures to remedy the situation and to establish more 
modern methods of administration. Its cask was made more diffi- I 

cult by 'the still prevailing uncertainty about the future of the 
country in view Of Arab and Of Zionist aspirations 
which were given official recognition by the declaration of the 
British foreign secretary, Arthur Balfour, on Nov. z, 1917. 

Zionism.-This declaration read: 
His majesty's government view with favour the establishment in 

Palestine of a national home for the Jewish people, and wllI use their 
best endeavours to facilitate the achievement of that object, it being 
understood that nothing shall be done which may prejudice the civil 
and religious rights of existing non-Jewish communities in Palestine, 
or the rights and political status enjoyed by the Jews in any other 
country. 

This declaration was endorsed by the principal allied powers, 
especially the United States, but its terms were vague and allowed 
different interpretations. The British government had insisted 
from the beginning that, in view of the existence of a large Arab 
population in Palestine and its demands for national status and 
self-determination, no intention existed for creating a Jewish state 
or commonwealth with the ensuing subordination of the Arab ele- 
merit to  a Jewish majority. In  fact, the Zionists had demanded 
the substitution of the words '#the reconstruction of Palestine as 
the national home" for "the establishment in Palestine of a 
national home," but the British government had insisted on the 
latter formula which thus limited the character of the future 
national home in favour of the "dual character" of the declara- 
tion which purported to  take equally into consideration Zionist 
and Arab rights and aspirations. Yet the Zionists continued t o  re- 
gard the Balfour declaration as a promise of a Jewish state, while 
the Arabs feared that, whatever the verbal limitations, continuous 
Jewish immigration with its great economic strength must ulti- 
mately lead to the creation of a Jewish majority and the relega- 
tion of the Arabs to  a subordinate place in Palestine. British 
policy, which tried to  reconcile the two opposite aspirations of 
the Zionists and of the Arabs, could satisfy neither and found 
itself attacked from both sides. The military administration had 
to cope with these difficulties inherent in the situation. It tried to 
maintain peace, to reestablish the economic life and i t  introduced 
Hebrew as the third official language in Palestine with equal 
status with English and Arabic. Though the prevailing conditions 
restricted Jewish immigration, nevertheless violent Arab riots in 
April Ig20, especially in Jerusalem, revealed the dangerous dis- 
satisfaction of the Arab population. 

The Mandate and Constitution'-0n 19" Sir Her- 
bert Samuel was named high commissioner of Palestine and a 
civilian administration replaced the military one. Yet unrest did 
not subside. A serious Arab uprising occurred in 1921 in Jaffa, 
and Arabs and Zionists alike tried to  influence the wording of the 
forthcoming mandate which was finally passed by the council of 
the League of Nations on July 24, 1922, and entered into force on 
Sept. 29, 1923. The mandate received an official interpretation in 
the British statement of policy issued by Winston Churchill as 

in June IgZ2. This document read in part:- 
Unauthorized statements have been made to the effect that the pur- 

pose in view is to create a wholly Jewish Palestine. Phrases have 
been used such as that Palestine is to become "as Jewish as England 

This statement of British policy was accepted by the zionist 
organization, but rejected by the ~~~b~ who proclaimed a policy 
of non-co-operation with the government so long as the latter ad- 
hered to the B ~ ~ E ~ ~ ~  declaration. ~h~ ~~~b movement was ten- 
trod a r m ~ n d  th? MTh~mmecl_an-Chris+inn nssociations and the 
P ~ i ^ , s ~ ~ ~ ~ j I ; a b  congress which elected in May 1921 a delegation 
of 6-4 Mohammedans and 2 Christians-with Musa Kasim 
Pasha el Husseini as its leader. They demanded in London a 
Palestinian constitution with a democratic government. The nego- 
tiations met with n o  success and the Arab delegation complained 
that the British government '$has placed itself in the position of a 
partisan in Palestine of a certain policy which the Arab cannot 
accept because it means his extinction sooner or later." 

The Palestine constitution of Aug. 10, 1922 fell very short of 
the Arab expectations. It created a legislative council of 10 offi- 
cials and 12 elected members-10 Arabs (8 Mohammedans and 

Christians) and Jews-under the chairmanship of the high 
commissioner who was to have had the right to veto all its 
decisions and the duty to do so when they conflicted with the 
mandate. The Palestinian Arabs decided to boycott the elec- 

tions. As a result the legislative council was not constituted, 
T - , ~  policy of non~co~operat~on which the ~~~b executive, elected 
by the Arab congress, pursued, was opposed by a more moderate 
Arab party under the leadership of Ragheb Nashashibi, the mayor 
of Jerusalem. Within the Arab executive the mufti of Jerusalem 
and President of the supreme Moslem council, Haj Amin el Hus- 
seini, gained more and more in influence, When Sir Herbert Sam- 

uel left Palestine in 1925 and was replaced by Lord the 
constitutional was not yet solved, but general tranquillity 
reigned, the country enjoyed a growing prosperity, its finances 
were in excellent order and Sir Herbert could point out manifold 
progress achieved during his tenure of office. Yet the years of 
tranquillity were not to last for long. L~~~ Plumer>s successor 
Sir John R. Chancellor, who assumed office in the summer of 
,928, was presented with a resolution of the seventh ~~~b con- 
gress which met in Jerusalem on June 20, 1928 and demanded 
that ten years of absolute colonial rule in a 
democratic system of government should be granted 'tin accord- 
ance with the covenant of the League of Nations and pledges and 
declarations made to the Arabs by the Allies,,, 

The Growth of the Jewish National Home.-During the 
first years of the mandate the foundations of the Jewish national 
home M,ere firmly established, jewish immigration into the coun- 
try began to increase, until i t  reached its first peak in 1925. when 
33 801 persons immigrated, mostly from eastern Europe. From 
thit year on immigratioll began to decline a severe economic 
crisis gripped the Jewish settlement in in 1927 emigra- 
tion of Jews from Palestine by far  surpassed the immigration and 
only in 1929 lvas the trend definitely reversed, though even in 
that year the net immigration amounted to onl,, 3,503. par the 
whole first decade ( I  920-29) the net immigration of J~~~ into 
Palestine, according to official figures, amounted to 77,063. The 
successful settlement of such a number of new immigrants in a 
small country and on a relatively very high standard is a testi- 
mOnY to the energy and devotion with which ~ i o n i s t  work was 
carried out. While in the census of Oct. 1922 the Jews formed 
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12.9% of the settled population, in July 1929 they were estimated 
to form 18.9%. The majority settled in the cities where they be- 
gan to develop new industries. The centre of their urban settle- 
ments was Tel Aviv, now fast growing into a thriving city very 
distinct from the more traditional character of neighbouring 
Jaffa. I n  Haifa and in Jerusalem the new Jewish settlers built 
modern residential quarters and near Haifa the first large-scale 
industries were established. A smaller part of the Jewish popula- 
tion settled in villages, partly devoted to citrus plantation, but 
more and more to mixed farming. In  these villages the most 
modern methods of agriculture were employed and all the labour 
was done exclusively by Jewish workers. The whole Jewish social 
and cultural life was conducted in Hebrew; the ancient language 
became the medium of a rich modern literature. The Hebrew 
school system was crowned in 1925 by the opening of the Hebrew 
university on Mount Scopus near Jerusalem. Special attention 
was paid to  public health and to child welfare. The two most im- 
portant economic concessions in the country, the Palestine Electric 
corporation, and the Palestine Potash company for the exploita- 
tion of the mineral wealth of the Dead sea, were both established 
by Jewish enterprise. At the Zionist congress in Zurich, Switz. 
in Aug. 1929, a Jewish agency was created, consisting of Zionists 
and of representatives of non-Zionists, to promote the further 
development of the Jewish national home. 

T h e  Disorders of 1929.-In Aug. 1929 serious Arab riots broke 
out a t  Jerusalem, Hebron and Safed, as a result of the growing 
religious and national feeling which'had started with an agitation 
around the respective Jewish and Mohammedan rights concerning 
the Wailing Wall, one of the sacred places in Jerusalem. The 
riots were quickly suppressed by the British, and a commission 
of inquiry under the chairmanship of Sir Walter Shaw was dis- 
patched to Palestine to investigate their causes. A new Arab dele- 
gation, again headed by Musa Kasim Pasha, proceeded to London 
in March 1930 The report which the commission submitted re- 
garded Arab fears of Jewish immigration and Jewish land pur- 
chase as the fundamental cause of the riots. The commission 
suggested closer control of Jewish immigration and protection for 
the Arab peasants and tenants. The British government accepted 
these recommendations in a White Book in May 1930. I t s  atti- 
tude provoked violent protests from the Zionists. The views of 
the government were, however, supported by Sir John Hope 
Simpson who was sent to investigate the problems of land and 
immigration. The statement on policy published by the British 
government on Oct. 2 0 ,  1930, as  a result of his findings, was re- 
garded by the Zionists as so hostile to  their aspirations that an 
interpretation of it contained in a letter of Feb., 1931 by Prime 
Minister Ramsay MacDonald to Dr.  Chaim Weizmann, president 
of the Zionist organization, was much more favourable to Zionist 
aspirations. The Arabs, who had demanded the establishment of 
a democratic government and the promise of Palestinian inde- 
pendence, found themselves equally disappointed. Thus the 
political problem of Palestine seemed still far from any solution. 

Influences f r o m  Outside.-By 1931 complete order was re- 
stored in Palestine, a t  least outwardly. Events both in the Jewish 
and in the Arab world tended, however, soon to upset the status 
quo. An official census taken on Nov. 18, 1931 fixed the popula- 
tion of Palestine a t  1,035,154, among them 759.952 Moslem Arabs 
and 90,607 Christians, mostly Arabs, as against I 75,006 Jews, who 
thus formed I 7% of the population. According to official figures 
4.075 Jews had immigrated and 666 Jews emigrated in 1931. 
Thus, in spite of a remarkable growth of the Jewish population 
in ten years the attainment of a Jewish majority seemed far away, 
if not out of the question. This situation changed after 1933. 
The wave of violent anti-Semitism which swept over Germany 
and Poland after Hitler's rise to power, augmented the pressure 
for Jewish emigration from central and eastern Europe. Many 
of the new immigrants brought with them relatively large means 
which they invested in urban development, in new industries 
and in citrus plantations. In I940 the population of Palestine 
was estimated at  1,529,559, of whom 456,743 or about one-third 
were Jews. Tel Aviv, an all-Jewish city, which in 1931 had 
counted 46,000 inhabitants, now was estimated at  140,000. In  

Haifa, where a modern port had been opened in 1933, the pop- 
ulation had grown from 50,000 in 1931 to an estimated 110,900 
in 1940, of whom sj,ooo were Jews. In  Jerusalem the population 
had grown in nine years from 90,407 to 135,900, among them 
82,000 Jews. It was estimated that the population of Palestine 
had grown from 1922 to 1939 by 759,469, this increase being 
made up of 363,967 Jews, 342,903 Moslems and 48,017 Chris- 
tians. While the increase among the Moslems was due to their 
very high birth rate, the Jewish increase was largely due to im- 
migration. The official figures of Jewish immigration and emigra- 
tion for the years between 1920 and 1939 were as follows: 

Jewish Immigration-Emigration, 1920-39 

I Year I Immigrants I Emigrants 1 

These figures are probably lower than the actual figures; there 
was a large amount of illegal Jewish immigration. The peak of 
Jewish immigration was reached in 1935. 

On the other hand, Arab political development was quickened 
by events in the neighbouring Arab countries. Everywhere the 
movement for independence and democratic institutions had made 
great progress. The Arabs in the neighbouring backward Trans- 
Jordan enjoyed a large measure of independence and had received 
in 1929 representative institutions. 'Iraq, like Palestine, originally 
a mandated country under Great Britain, had seen the mandate 
terminated in 1932 and was admitted to the League of Nations. 
In Syria, a territory under French mandate, negotiations between 
France and Syria for the early independence of the country re- 
sulted in the treaty of Sept. 9, 1936. I n  Egypt the complete in- 
dependence of the country was recognized by Great Dritain in 
the same year. Under these circumstances, tension in Palestine be- 
tween the Jewish and Arab elements was steadily mounting; Arab 
discontent was voiced, for the time being, in strongly worded de- 
mands for independence and democratic self-government. The 
government announced a t  the end of Dec. 1934 its intention of 
establishing a legislative council "to secure the advice and assist- 
ance of the people of the country in carrying on the government 
of the country." While the Arabs expresse'd dissatisfaction with 
"the insufficient representation of the Arabs," they were never- 
theless willing to  work i t ;  on the other hand, the Zionists rejected 
it  uncompromisingly. Thereupon all the Arab parties united in 
Nov. 1935 and presented to the high commissioner a memoran- * 
dum demanding the establishment of democratic government, the 
prohibition of the transfer of Arab lands to Jews and stoppage of 
Jewish immigration until the absorptive capacity of the country 
had been determined. These demands were not accepted. 

T h e  Arab Upr is ing  of 1936.-The long-smouldering Arab dis- 
content flared up  in an Arab revolution of unprecedented scope 
in April 1936. Local national committees under an Arab higher 
committee were organized throughout the country and a general 
strike was proclaimed which lasted until October. Soon armed 
bands of Arabs were formed and engaged British military detach- 
ments in battle. Arabs from Syria and 'Iraq joined the Pales- 
tinian Arabs, and the rulers and leaders of 'Iraq, Egypt and Saudi 
Arabia became actively interested in the cause of the Palestinian 
Arabs. The Arab higher committee, formed on April 25, 1936, 
consisted of 10 members, among whom were 2 Christians, with 
Haj  Amin el Husseini, the mufti of Jerusalem, as president. I n  
spite of increased emergency powers of the government and the 
arrest of many Arab leaders, the disturbances grew in violence. 
Under these circumstances the British government decided to dis- 
patch a royal commission under Lord Peel to Palestine to investi- 
gate the causes of the trouble, and sent military reinforcements 
under Lieut.-Gen. J. G. Dill. The royal commission began its 
hearings in Palestine on Nov. 12. 1936, after the Arab higher 
committee had decided to call off the strike on Oct. 12 ,  1936 in 
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response to  an appeal from the Arab kings and rulers who had 
promised their endeavours to help the Palestinian Arabs. 

The report of the royal commission was signed on June 2 2 ,  

1937 and published on July 7. The commission came to the con- 
clusion that the Arab and Jewish positions were irreconcilable 

that the only hope of a solution lay in a division of the coun- 
try. The mandate should be terminated as in 'Iraq and Syria, and 
Great Britain should conclude treaties with an independent Arab 
state, consisting of Trans-Jordan and the hill country of Palestine, 
and an independent ~ ~ ~ i ~ h  state, consisting of the maritime plain 
and Galilee, while Jerusalem and Bethlehem and a narrow c0rri- 
dor connecting them with the sea should remain mandated terri- 
tory. A transitory period was foreseen. On July 7 the British 
government in a statement of policy endorsed the findings of the 
commission. While the Zionists seemed prepared to accept this 
scheme, a t  least as a temporary measure and with the demand of 
an extension of the area suggested for  the Jewish state, the Arabs 
rejected any scheme of partition. I n  the fail, armed resistance I 

was again widespread in spite of the energetic measures of the 
government. Military courts were established to deal with the 
disorder. A strict censorship was imposed, ~h~ ~~~b higher 
mittee and all Arab national committees were outlawed on act, I ,  

the Arab leaders deported to  the ~ ~ ~ ~ h ~ l l ~ ~  ~ ~ l ~ ~ d ~ ,  while ~~j 
Amin el ~ ~ ~ ~ ~ i ~ i  fled and a large number of ~~~b per- 
sonalities were imprisoned. I n  March 1938 Sir Arthur G, Wau- 
chope left as high commissioner and was succeeded by s ir  Harold 
A. MacMichael. 

The energetic measures of the government no peace- 
On the contrary, in 1938 Arab warfare was organized on a larger 

than ever before and the Arabs the 
in most parts outside the large cities and the Jewish settle- 
merits. British troops, supported by aircraft, were engaged in 
many military operations. Extremist Zionist terrorist organiza- 
tions resorted to  violent reprisals in which many Arabs were 
killed. Civilian traffic throughout the country was suspended for 
varying lengths of time. The arrival of strong military reinforce- 
merits succeeded finally in putting down the more violent forms 
of unrest. I t  was officially estimated that the number of British 
military and police casualties amounted to 77  killed and 216 wounded- 
that of Jewish civilians and police to 255 killed and 390 wounded: 
that of Arab civilians to 503 killed and 598 wounded for 1938, while 
the number of Arabs in the armed bands killed and wounded 
amounted to probably more than 3,000. 

On Jan. 4, 1938 the government sent a Palestine partition ~0mmis- 
sion under Sir John Woodhead to Palestine. Their report, published 
on N ~ ~ .  9, did not give any definite and clear indication of agreed 
lines for the partition of Palestine. In ~ c t .  1938 a congress of all 
Arab countries met in Cairo under the name "The World Parliamen- 
tary Congress of Arab and Moslem Countries for the Defense of Pales- 
tine," which demanded the abrogation of the Balfour declaration and 
the cessation of Jewish immigration into Palestine. The British gov- 
ernment, backed by the Woodhead report, decided then that the 
creation of independent Arab and Jewish states in Palestine was im- 
practicable and that an effort should be made to promote a direct 
understanding between the Arabs and the Jews. With this end in view 
they invited representatives of the Palestinian Arabs and of the neigh- 
bouring Arab states, on the one hand, and of the Jewish agency on 
the other, to meet in London by the beginning of 1939. The Arab 
leaders who had been deported or imprisoned were released, and the 
governments of Egypt, 'Iraq, Saudi Arabia, Trans-Jordan and Yemen 
were invited to send delegations to London. 

The delegates of the Arab countries proposed the independence of 
Palestine and the enjoyment of full minority rights and cultural au- 
tonomy for the Jewish national home in its 1939 extent. The Zionists 
opposed with utmost vigour a solution which fhey regarded as exclud- 
ing all possibilities of a Jewish state in Palestlne. Under these condi- 
tions Great Britain proposed its own solution in a statement of policy 
in May 1939. I t  declared that the establishment of a jewish state in 
Palestine would be contrary to British obligations to the Arabs, and 
promised, after a transitory period of ten years, the establishment of 
an independent Palestine in which Arabs and Jews would share au- 
thority in government with complete security for the essential interests 
of both of them. During the next five years 7j,ooo Jews mere to 
immigrate and illegal immigration %,as to be checked. In certain parts 
of Palestine the Arab farmer should be protected in the possession 
of his land. These British proposals did not satisfy either party. The 
reaction of the Zionists was especially violent. But the outbreak of 
world war 11 was soon to overshadow all local issues, The fate of 
Palestine had again become part of larger and world-wide develop- 
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ments and Zionists and Arabs tried to influence the conling decisions 
in a sense favourable to their aspirations. 

B ~ n ~ ~ o c n ~ ~ ~ u . - - T h e r e  are a number of important official publica- 
tions, among them the yearly Report on the Administration of Pales- 
tine and Trans-Jordan, submitted to the council of the League of 
Nations, the Report of the Palestine Royal commission (1~37),  ~ e -  
port of the Palestine Partition Commission (1938) and the Statement 
o f  Policy of 1930, 1938, 1939 and 1940 (Cmd. 3,692, 5,893, 6,019 and 
6,180). Unofficial publications are F. F. Andrews, The  Holy Land 
under Mandate (1931) ; Norman Bentu~ich, Palestine (London, 1934) ; 
Hans Kohn, Nationalism and Imperialism in the Hither East (1932) ; 
J. Stoyanovsky, The Mandate for Palestine (1928) ; T. R. Feiwel, 
N o  Ease in Zion (1939) ; A. M. Hyamson, Palestine: a Policy (Lon- 
don, 1942) ; George Antonius, The Arab Awakening (London, 1938) ; 
Beatrice S. Erskine, Palestine o f  the Arabs (London, 1935) ; J.  M. N. 
Jeffries, Palestine: the Reality  o on don, 1 ~ 3 ~ )  ; ~ r t h u r  ~ u ~ ~ i n ,   ha 
Jews in the M o d ~ r n  World (London, 193:) ; Alfred Bonn% Palastina. 
Land und Wirtschaft (Leipzig, 1933) ; A. Revusky, J e w ~  in Palestitar 
(Ig35) ; Norman Bentwich, Fzdlfilment in the Pronzised Land (Lon- 
don, 1938) ; Royal Institute of International Affairs, Great Britain 
and Palestine 1915-1939 (London, 1939). (H. KO.) 

THE HOLY PLACES 

T O  the vast majority of Jews, and Christians, the 
reiigious associations of Paiestine preriominait: over cvery other, 
and a t  all ages have attracted pilgrims to its shrines. ~e need 
allude only to  the centralization of Jewish ideas and aspirations 
in Jerusalem, especially in the holy rock on which tradition (and 
probably textual corruption) have placed the scene of Abraham's 
sacrifice of Isaac, and over which the Most Holy place of the 
temple stood. The same associations are those of the Muslim, 
whose religion has absorbed so much of Judaism. The mosque of 
Omar which is built on the site of the temple is one of the glories 
of Islam; the alleged tomb of Moses and the mosque a t  Hebron 
over the cave of Machpelah are famous of Muslim pil- 

grimage. Christianity, however, is responsible for the greatest 
development of the cult of holy places in Palestine. 

There is no evidence that the earliest Christians were interested 
in the sites associated with the life and teaching of Jesus Christ. 
These were of no special moment to them in comparison with 
the all-important fact that "Christ was risen.'' I t  was not till 
the clear-cut impress of the events of Christ,s life had faded 
from human recollection that there arose a desire to the 
living among the dead." The story begins with Helena, mother 
of Constantine the Great, who became fired with zeal to fix 
definitely the spots where the great events in the birth of 
Christianity had taken place and in 326 visited Palestine for 
that purpose. Her pilgrimage, as might have been expected, was 
attended with complete success. The true cross was discovered; 
and, by excavation conducted under Constantine's auspices, the 
Holy Sepulchre, "contrary to all expectation" as Eusebius nai'vely 
says, was also found (see J E ~ U ~ A L E M  and sEPULCHRE, T H ~  
HOLY). The stream of pilgrimage to the Holy Land began im- 
mediately, and has flowed ever since. Onwards from 333 when 
an anonymous pilgrim from Bordeaux visited the holy places and 
left a succinct account of his route and of the sights he saw, 
there is a continuous record of the experiences of a multitude of 
Pilgrims. I t  is a pathetic record. No site, no legend is too im- 
possible for the unquestioning faith of these simple-minded men 
and women. By comparing one record with another, we can fol- 
low the muitiplication of "holy and sometimes can even 
see them being shifted from one spot to another, as  the centuries 
Pass. Not one of these devout souls had any shadow of suspicion 
that, except natural features (such as the Mount of Olives, the 
Jordan, Ebal, etc.) and possibly a few individual sites (such as 
~ ~ ~ ~ b ' ~  well a t  shechem) there was not a single spot in the whole 
system that could show the flimsiest evidence of authenticity. 

The growth and development of "holy sites" can best be 
illustrated by figures. The account of the "holy places" seen in 
palestine by the ~~~d~~~~ pilgrim in the 4th century of our era 
occupies 1 2  pages in the translation of the Pabstine Pilgrims' 
Text Society and these 12 pages may be reduced to seven or 
eight as they are printed with wide margins and have many foot- 
notes added, On the other hand, the experiences and observa- 
tions of Felix Fabri, a Dominican monk who visited the country 
about 1480, Occupy in the same series two large volumes of over 



136 PALESTINE [EXPLORATION 

600 pages each. The comparison is made in full realization of 
the fact that the Bordeaux record is a dry catalogue while Fabri's 
work is enlarged by much delightful gossip. The "invention" of 
sites has continued to our own times. In  the so-called "Via 
Dolorosa" is a cave which was opened and surveyed in 1870. I t  
became closed and forgotten; houses covered i ts  entrance. In 
1906 it  was reopened, the houses were cleared away and a hospice 
for Greek pilgrims erected in their stead. During these works 
some local archaeologists attempted to penetrate the cave but 
were expelled with curses by the labourers. At last the hospice 
was finished and the cave opened for inspection. A pair of stocks 
was then shown cut in the rock where none appeared in the 
plan of 1870; a crude painting was suspended on the wall above, 
blasphemously representing the Messiah confined in them. 

The  Franciscans were nominated custodians of the Holy Places 
by Pope Gregory IX.  in 1230. Certain sites have, however, always 
been held by the Oriental sects and since 1808, when the church 
of the Holy Sepulchre was burnt down, the number of these has 
greatly increased. The 19th century was disgraced, in Palestine, 
by  a feverish L'scramble'7 for sacred sites, in which the most dis- 
honest means were employed and the ethics of Christianity for- 
gotten in the struggle to  oust rival orders or sects. Churches, 
chapels and monasteries, most of them in the worst architectural 
taste, sprang up like mushrooms throughout the country to  per- 
petuate the memory of pseudo-sanctuaries which were best for- 
gotten. The zeal and self-sacrificing devotion displayed by many 
of their inmates and their noble labours on behalf of the people 
and history of Palestine throw into yet more painful relief the 
actions and mental attitude of some of their co-religionists. 

The authenticity of the "Holy Places" was first attacked seri- 
ously in the 18th century by Korte, a bookseller of Altona; since 
he led the way a steady fire of criticism has been poured upon this 
mass of invention. The process of manufacture continued un- 
checked until the World War. Even the Protestant churches are 
not exempt from blame; a small tomb near the Damascus Gate of 
Jerusalem was fixed upon by certain English enthusiasts as the 
true "Holy Sepulchre," an identification for which there is nothing 
to be said. Since the World War speculations founded on a basis 
of false philology and highly conjectural exegesis, such as  the 
belief in the identity of the "Anglo-Saxons" with the ten lost tribes 
of Israel and in the prophetic intention of the builders of the Great 
Pyramid, have occupied minds that might otherwise have made 
further "discoveries" in the Holy Land. 

FOREIGN SETTLEMENT 
Down to the time of the Egyptian occupation the only foreigners 

permanently resident in Turkish Palestine were the members of 
various monastic orders and a few traders. The  first Protestant 
missionaries settled in Jerusalem in 1823; they founded the trade 
in olive-wood articles for the support of their converts. I n  1849 
came the first of several examples that have appeared in Palestine 
of that curious product of American religious life-a community 
of dupes or visionaries led by a prophet or prophetess with claims 
to divine guidance. The leader in this case was one Mrs. Minor, 
who came to prepare the land for the expected Second Advent. 
Her  followers quarrelled and separated in 1853. This event is of 
importance, as it  had much to do with the remarkable develop- 
ment of Jewish colonization of Palestine in the last 30 years of 
the 19th century. Mrs. Minor, who was interested in the Jewish 
people, was befriended by Sir Moses Montefiore; after her death 
her property was placed in charge of a Jew and finally passed into 
the hands of the Alliance Zsrae'lite Universelle. I n  1870 this body 
founded an agricultural colony for Jews on the road from Jaffa 
to  Jerusalem, and called it  "Mikweh Israel." Another visionary 
American colony the "Adamsites" came in 1866 but lost heart 
and departed, after selling their property to  a German community, 
the Tempelgemeinde, a Unitarian sect led by Messrs. Hoffmann 
and Hardegg who established themselves in Jaffa in 1868. Un- 
like the Americans, these hardy Wiirttemberg peasants have 
flourished in Palestine and their colonies a t  Jerusalem, Haifa and 
in the Jaffa district have prospered and remain prosperous. I n  
1921 the return of the men of military age of the Haifa colony 

who had been temporarily deported as a military measure after 
the war, caused the greatest satisfaction among their late enemies, 
the British officers arid officials stationed there, who congratulated 
themselves on the return of the "only efficient craftsmen" in the 
town. Another American religious colony, known after the founder 
as the "Spaffordites" was more successful, if less numerous than 
its predecessors and some of its members have played a consider- 
able part in  the social and commercial life of Jerusalem. 

Jewish immigration took three forms: agricultural colonization 
under the auspices of Zionism ( q . ~ . ) ;  the influx of needy Jews 
of the "haluka" (dole) who abused Hebrew charity and swelled 
the number of Palestinian Jews who lived or existed on remit- 
tances from Jewish congregations and philanthropists in Europe 
and America; the settlement by  small numbers of middle-class 
Jews possessed of some capital who came to live out their lives 
in congenial surroundings. By 1914 there were over 60,000 Jews 
in Palestine of whom about a fifth were settled in agricultural 
colonies. Of the immigrants the majority came from Russia 
during the anti-Jewish disturbances of 1878-81. 

I EXPLORATION 

Before the 19th century local anarchy made exploration diffi- 
cuIt or impossible. Scientific exploration, as distinguished from 
the sometimes valuable narratives of early pilgrims and secular 
travellers, begins with Edward Robinson, an American clergyman, 
who made a series of journeys through the country and published 
his itineraries and observations under the title of Biblical Re- 
searches in  Palestine (1841-j6). Though marred by the hastiness 
of his visits and the consequent superficiality of his descriptions 
of sites and by some untenable identifications, his work is a t  once 
the standard and the foundation of all subsequent topographical 
work in the country. H e  was worthily followed by Titus Tobler, 
who in 18 53 and later years published volumes abounding in exact 
observation, and by V. GuCrin, whose Description ge'ographiqz~e, 
historiqzce, e t  arche'ologique de la Palestine, in 7 volumes (1868- 
80)) contains a wealth of material collected in personal travel 
throughout Palestine. 

In  1864 was founded the Palestine Exploration Fund, under the 
auspices of which an ordnance survey map of the country was 
published in 1881, accompanied by volumes dealing with the 
topography, orography, hydrography, archaeology, zoology and 
botany of the Holy Land. The same society initiated the scientific 
exploration of the mounds of Palestine. The example thus set was 
followed by French, German and American explorers. The 
Deutscher Palastina-Verein founded in 1878 carried out i m ~ o r -  
tant surveys and excavations. Austrian exilorers, notably D'. E .  
Sellin did valuable independent work. A remarkable biblical and 
archaeological school under the control of the Dominican order 
was founded a t  Jerusalem, and German and American archaeo- 
logical institutions, educational in their purpose, were also estab- 
lished there. Valuable archaeological exploration was annually 
carried out by the directors of these schools and their pupils. An 
account of some of the discoveries made by these bodies will be 
found under the Archaeology section of this article (see also 
ARCHAEOLOGY: Palestine and Syria) while the geographical and 
archaeological explorations of Dr. Alois Musil and Brunnow in 
Moab and Nabataea are referred to under TRANS-JORDAN (see also 
MOAB ; PETRA). Useful topographical and archaeological recon- 
naissances of the country on both sides of the Turco-Egyptian 
border were carried out by Major S. Newcombe, T .  E. Lawrence 
(q.v.) and C. L. Woolley very shortly before the World War. 

(R. A. S. M.) 
I n  1918 the military governor of Jerusalem, in order to  preserve 

the antiquities of the district, issued and enforced certain public 
orders; and, to organize public opinion, established the Pro- 
Jerusalem Society, an international and non-sectarian body, in  
which all communities and most learned societies participated 
through their leading members. The society encouraged arts and 
crafts, employed a qualified architect and town planner to  protect 
the amenities of the old and advise on the development of the 
new city, and collected in subscriptions some f E . 1  j,ooo. I t  was 
dissolved in 1926, having distributed most of its duties and activ- 
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ities between the Deoartment of Antiquities and the municipality ] Sinai, Palestine, Syria. 
of Jerusalem. The fbrmer was established in 1920; 2,860 histor- 
ical sites have been registered by i t  and are being inspected, and 
in 1927 the Rockefeller Foundation granted to Palestine $I,OOO,OOO 
for the erection and endowment of an archaeological museum. 

(R. STO.) 
BIBLIOGRAPHY.-P. Thomsen, Systemat. Bibliog. f .  Palastina Litera- 
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Zeitschrift des Deutschen Palastina-Vereirzs (from 1878), Revue 
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the authenticity of Hebrew record is discussed by H. Vincent, Canaan 
d'aprds l'exploration re'cente (1907) ; S. R. Driver, Modern Research 
as Illustrating the Bible (~gog) ,  and many others. 

Early pilgrims and geographers.-P. Geyer, Itinera hierosolymitana 
saec. iv.-viii. (1898) and in the publications of the Soci&tB de 1'Orient 
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Natural History.-H. B. Tristram, Natural History o f  the Bible 
(1867) is still useful; G. E. Post, Flora o f  Syria, Palestine and S i d ;  
A. A. Temple, Flowers and Trees o f  Palestine (1930). 

PALESTINE, a city of eastern Texas, U.S.A., 105 mi. S.E. 
of Dallas, between the Neches and the Trinity rivers; the county 
seat of Anderson county. I t  is served by the Mlssouri Pacific 
and the Southern Pacific railway systems. The population was 
11,445 in 1930 and 12,144 in 1940 by the federal census. I t  is 
the trade centre of a very fertile region, highly cultivated and 
heavily timbered with hardwood and pine. Four oil fields pro- 
duce great quantities of oil, and a gas field 7 miles west of the city 
is one of the largest in the state. Hard-surfaced highways serve 
the city in a11 directions. 

The  International-Great Northern railroad maintains shops and 
offices in Palestine, with an annual pay roll of approximately 
$2,000,000. Ten recycling plants operate, and a glass bottle fac- 
tory employs skilled labour. Lumber mills and furniture plants 
are among the industries. 

A settlement was made and a stockade built (Ft .  Houston) 2 
mi. S. of Palestine in 1637. 

Palestine was laid out as the county seat in 1846, and was 
named after Palestine, Illinois, the home of the early settlers. 
The  city was chartered in 1871. Since 1909 it has had a commis- 
sion form of government. 

PALESTINE, OPERATIONS IN. The British cam- 
paigns of 1914-18 in Palestine, Egypt and Syria covered an ex- 
tensive stretch of territory, from the Suez Canal to Aleppo, a dis- 
tance by  the land route of well over 500 miles. This land route, 
the oldest highway in the history of the civilized world, along 
which the tides of thought and trade and war have flowed between 
Asia and Africa since time immemorial, traverses a remarkable 
variety of soil and scenery: the inhospitable desert of Sinai; the 
fertile plains of Palestine, flanked by  the high rocky citadel of the 
Judaean hills; the deep trench of the Jordan valley; and, finally, 
the Syrian plateau with those cities of ancient tale, Damascus 
and Aleppo. 

The fighting was as  diversified as the terrain; it  comprised bat- 
tles in  the desert and in fertile country, combats in steep bleak 
hills and in a sweltering valley below sea level, periods of close- 
locked siege warfare and intervals of rapid movement. The story 
of the successive advances of the Egyptian Expeditionary Force 
(as the British army in this theatre came to be called) and of the 
gradual extension of its objective-from the passive defence of 
the canal t o  the delivery of the coilp d e  gr6ce to  the Turkish em- 
pire-falls conveniently under four main heads: the Suez canal, 

I. THE PROBLEM OF THE SUEZ CANAL 

When Turkey entered the World War on the side of the Central 
Powers a t  the beginning of Nov. 1914, it  was obvious that a n  
advance from southern Palestine against the Suez canal and Egypt 
was likely to form part of the Turkish strategical programme, 
largely inspired from Berlin. Seizure of the canal would paralyse 
the most vital line of communication with the British Empire and 
seriously hamper the gathering of its armies. Even the threat 
must immobiIize considerable numbers for passive defence. The 
dream of reasserting dominion over their former province of 
Egypt was an additional lure to the Turks. 

The Turkish Advance.-Between the southern frontier of 
Palestine and the Suez canal lay over Ioom. of almost waterless 
desert. I t  was crossed by three routes, of which the northern, 
near the coast, through Rafah, E l  'Arish and Qatiya to  E l  Qantara, 
...-- LL - 
M.d> tilt: easiest and best. The Turks made their msin effort on 
the centre route, from E l  'Auja by the Wadi Muksheib, which 
reaches the canal about Tussum, south of Ismailia; but they also 
sent smaller iorces by the coast road and by the southern route 
through Nekhl to  Suez, the most difficult of the three. The Turkish 
commander in Syria, Jemal Pasha, directed the enterprise, but 
its real brain was his Bavarian chief of staff, Col. Kress von 
Kressenstein. In  spite of the difficulties, a force of some 12,000 
to 15,000 Turks was brought within striking distance of the canal 
by the first days of Feb. 191 j. 

The British were not unaware of the danger-though they un- 
derestimated the Turkish effort-and were ready. The line of 
defence, which was held mainly by Indian troops, lay on the 
western bank of the canal, leaving the canal itself as an obstacle 
between the defenders and the enemy. A territorial division (the 
42nd) and some Australian and New Zealand troops, who were 
completing their training near Cairo, formed the reserve. War- 
ships in the canal provided gun support and compensated for the 
scarcity of land artillery. On the night of Feb. 2-3 the Turks 
made their effort, reached the canal, and actually succeeded m 
pushing three pontoons full of troops across it. These were all 
killed or captured. An attack next day had no better success, and 
the Turks withdrew, unmolested by any serious pursuit. 

This first Turkish raid, though it failed, proved the desert pass- 
able to  large bodies of troops and thus compelled the retention of 
considerable forces in Egypt for the protection of the canal. It 
also showed the unsuitability of the defence on the west bank, 
since this line could not prevent the attackers from reaching the 
canal and interfering with the passage of shipping. N o  change 
was made in the system of defence, however, till after Lord Kitch- 
eaer's visit in Nov. 1915. For during the summer and autumn of 
1915 the Gallipoli campaign was in full swing and absorbed the 

principal efforts of both Turk  and 
Briton. The Senussi rising in 
the western desert, too, occupied 
the attention of the G.O.C. in  
Egypt, Gen. Sir John B4axwell. 
After the evacuation of Galllpoli 
a t  the end of 191 5 and beginning 
of 1916 Egypt contained close 
on 400,000 British troops, reor- 

P r n ~  oPERATloNs I N  PALES- ganizing and recuperating after 
TINE. SEPTEMBER 1 8 ~ ~ .  1918 that gallant but ill-starred adven- 

ture. For a short time there ex- 
isted within Egypt three separate, independent commands, but  
in March 1916 all three were united under Sir Archibald Murray. 

Meanwhile, early in 1916, a line was taken up in the desert, 
some 8 t o  Iom. to the east of the canal. Many miles of entrench- 
ments were dug and reveted in the shifting sand, metalled roads 
constructed and pipe lines laid. For the Turk, freed from concern 
for the safety of his capital, was obviously contemplating a fresh 
advance on Egypt and the canal. H e  had in fact been busy with 
preparations ever since the repulse of his first effort. 

This system of entrenchments, extending for some 80m. $ong 
practically the whole length of the canal, was expensive in men 
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as well as in material. This fact originated the first advance of 
the Egyptian Expeditionary Force and led to the crossing of the 
Sinai desert, an achievement made possible by sound and thor- 
ough organization, and by the fine quality of the mounted troops, 
mainly Australians and New Zealanders. 

11. T H E  SINAI DESERT 

Sir Archibald Murray's objective was to  secure control of the 
Sinai desert, which he saw could be effected by an advance to El  
'Arish near the Egyptian frontier. A position here would bar the 
northern route across the desert and flank the more southerly 
routes. I t  would also enable offensive operations to be undertaken 
against enemy forces concentrating in southern Palestine. But an 
invasion of Palestine was not seriouslv contemplated a t  this time; 
the advance was initiated to safeguard Egypt and the Suez canal. 
Murray estimated the force necessary at  five divisions and four 
mounted brigades, a much smaller force than that needed ade- 
quately to garrison the defensive system along the canal. h4ore- 
over, the farther the defence was removed from Egypt the less 
chance there was of a sympathetic rising there. 

Br i t i sh  A d v a n c e  o n  E l  'Arish.-The first step was to oc- 
cupy the Qatiya oasis, 25m. east of the canal, and thus deny to the 
enemy the only district within striking distance where a sufficiency 
of water permitted the assembly of a large force. The construction 
of a broad gauge railway from E l  Qantara towards Qatiya was 
begun, and large numbers of camels were collected to form the 
transport of the force, since in the soft sand of the desert wheeled 
transport was impossible. For the guns, special "pedrails" were 
constructed and teams doubled. Towards the end of April 1916 
the Turks made a raid on the Qatiya oasis and surprised and cap- 
tured some advanced posts of yeomanry. The Anzac Mounted 
Division, formed in March from Australian and New Zealand 
troops reoccupied the area next day. The object of the Turkish 
raid seems to have been to cause alarm and thus to prevent the 
further withdrawal of troops from Egypt for France, which had 
been going on during the spring of 1916. 

By July the advance had reached Romani at  the western end 
of a scattered group of oases extending for some 15 to zom., when 
a strong Turkish force entered the eastern end. This force con- 
sisted of the 3rd Division and certain other units, totalling about 
18,000 men under Kress von Kressenstein. After a pause for 
preparation, a t  dawn on Aug. 4, it attacked the British position at  
Romani, held by the 52nd and 4znd Divisions, the Anzac Mounted 
Division and some yeomanry, in all about 30,000 men, under Lt.- 
Gen. the Hon. H. A. Lawrence. The Turks made a determined 
assault but were heavily repulsed and pursued as far as Bir el Abd. 
Their losses, including some 4,000 prisoners, amounted to nearly 
half their total force. They may perhaps be accounted fortunate 
to have escaped a t  all, for intense heat and lack of water pre- 
cluded the more vigorous action in pursuit, which might have 
made possible the annihilation of the Turkish force. 

The defeated Turks retreated to  El  'Arish, leaving a small de- 
tachment at  Bir el Mazar till the middle of September, when it  
was dislodged by the Anzac Mounted Division. There was no 
further fighting till December. The progress of the British force 
(now under Lt.-Gen. Sir Charles Dobell) towards El  'Arish was 
governed by the rate (about zom. a month) a t  which the railway 
and its accompanying pipe-line could be laid. The water supply 
available in Sinai was too brackish for constant drinking by 
troops; even the railway locomotives could not use it  for long 
without loss of efficiency. The Sweetwater canal, which runs from 
the Nile at  Cairo to the Suez canal, was the source of the pipe-line 
supply; from large reservoirs and a great pumping station built 
a t  E l  Qantara it was forced through a 12-in. pipe to  railhead. In  
1917 this pipe-line was extended up to Gaza. 

Occupa t ion  of E l  'Arish a n d  Rafah.-Early in Decen~ber 
the railhead was within 2om. of El 'Arish. Elaborate water and 
transport arrangements were now made to enable the advanced 
guard of the Eritish force to capture El 'Arish. This advanced 
guard was known as the Desert Column, and consisted at  this time 
of the Anzac Mounted Division and 42nd and ~ 2 n d  Divisions, 
under Lt.-Gen. Sir Philin Chetwode. lust as all was ready 

the enemy withdrew and El 'Arish was occupied Dec. 20.  

The nearest Turkish force (1,600 infantry with four guns) was 
located at  Magdhaba, some 2om. south of E l  'Arish. A flying 
column under Gen. Chauvel, consisting of the Anzac Division and 
Imperial Camel Corps, was a t  once despatched against it. After 
a night march Chauvel attacked the Turks in an entrenched posi- 
tion a t  dawn on Dec. 23. By late afternoon, a t  a cost of under 
150 casualties, he had accounted for practically the whole enemy 
force, capturing 1,300 prisoners and burying roo dead. Only 200 

Turks survived the engagement. 
The only Turkish force now remaining within the Egyptian 

frontier was a detachment of about 2,000 near Rafah, 25m. east 
of El  'Arish. This was dealt with in a similar fashion by the 
mounted troops under Chetwode. After a night march, he sur- 
rounded the Turkish position at  dawn on Jan. 9. Some hard fight- 
ing followed, for the Turks were in a strong position and put uy 
a stout defence. I t  was not till close on dark that the position 
was assaulted. The entire Turkish force was accounted for, while 
the British casualties were under 500. These two brilliant actions 
cleared the Egyptian province of Sinai from enemy occupation. 
They were striking examples of the power of boldly handled 
mounted troops, a power the Turk was to experience very thor- 
oughly before the end of the World War. Murray had now ob- 
tained his original objective, since the possession of Rafah and E l  
'Arish secured the safety of the Suez canal and Egypt. 

Towards the end of 1916 he had, however, received instructions 
which imposed on him a more active r61e than the mere defence 
of Egypt. While this defence was still to be the main considera- 
tion, it was made clear to  him that the war cabinet expected some 
more spectacular result of the "Exodus" across the desert than 
the negative one of giving checkmate to  Turkish designs on Egypt. 
At the same time they were not prepared to give Murray the ad- 
ditional troops he asked for. Indeed, one of his four divisions, the 
42nd, was early in 1917 withdrawn to France, leaving him only 
three in place of the five which he held to  be the minimum to 
fulfil the r61e demanded of him. H e  had the nucleus of a fourth 
division-the 74th-to be formed from dismounted yeomanry; 
and the liquidation of the western campaign enabled him to add 
a second mounted division to the force on the Palestine border. 

The situation in the early spring of 1917 was this: railhead was 
close to the Egyptian frontier a t  Rafa, some 2om. from Gaza; 
the British war cabinet's policy for the Egyptian theatre had 
finally crystallized into instructions to  Sir Archibald Murray to 
prepare during the summer for an offensive campaign into Pales- 
tine in the autumn; and the Turk-now definitely on the defen- 
sive-had suddenly evacuated a forward position which he had 
prepared at  Shellal, and had sketched out a position for the 
defence of Palestine between Gaza and Beersheba. 

T h e  Pa les t ine  Offensive.-Gaza and Beersheba, some 25m. 
apart, are the two natural gates into Palestine from the south, 
the former by reason of its commanding position on the coast 
road, the latter as the last water base on the confines of the 
mountainous desert to  east and south. Between Gaza and Beer- 
sheba, in an almost direct line, runs a series of ridges which form 
a natural defensive position. Murray saw that in order t o  carry 
out his instructions to prepare for an autumn offensive, it  was 
desirable to push his railhead forward out of the desert up  to  the 
cultivated plain of south Palestine. The conditions of transport 
would then be entirely different and camels could be largely re- 
placed by wheeled transport. Moreover, the capture of Gaza 
would make it  impossible for the Turk to hold the Gaza-Beersheba 
line as his main defensive position. 

I t  was decided therefore in March to attempt the capture of 
Gaza by a coup de maix similar to those a t  Rafah and Magdhaba, 
but on a much larger scale. The difficulties of concentration, of 
supply and of secrecy were of course much increased by the ne- 
cessity to employ infantry in addition to  mounted troops. The  
Turks had at  the time some 7,000 fighting troops in Gaza, another 
7,000 a t  Tel esh Sheri'a, half-way between Gaza and Beersheba, 
and a small garrison in Beersheba. 

The plan was, briefly, for the mounted troops t o  pass east of 
Gaza, cut the garrison's line of retreat, and hold off the arrival of 
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any Turkish reinforcements from the north or east. The 53rd 
Division was to  assault the heights east and south of Gaza, while 
the 54th Division protected the exposed right flank from the 
direction of Tel esh Sheri'a. 

A t t a c k s  o n  Gaza.-The enterprise took place on March 26. 
Unfortunately, a dense sea fog came up with the dawn and caused 
a delay of two precious hours in the deployment of the infantry. 
This delay, which could not have been foreseen nor prevented, 
was the direct cause of the loss of the battle. For the Turkish 
position was strong, and it was not till 5 P.M. that the 53rd Divi- 
sion secured the 'Ali el Muntar ridge which dominates Gaza from 
the east; a t  the same time, a part of the mounted troops were in 
the north-eastern outskirts of the town. The victory was to all 
appearances won. I n  fact the garrison, as was afterwards known, 
was on the point of surrender. But Turkish reinforcements from 
the north and east were already pressing on the protective screen 
of the mounted troops; the horses were without water, and dark- 
ness v a s  coming on. It had been agreed beforehand that the en- 
terprise should be abandoned if Gaza had not fallen by dark. 
The reports received did not indicate a successful issue; owing to 
a breakdown ul ~ u m m u r ~ i ~ a ~ i u r ~ s ,  riews ui iile suuess uf the j5id 
Division did not reach the British commander till about 11 P.M. 

Sir Charles Dobell hesitated to involve his infantry in the intri- 
cate network of cactus hedges which surrounds Gaza, while Chet- 
wode was against exposing his mounted troops, exhausted by want 
of water, to  the danger of being overwhelmed by the approaching 
Turkish reinforcements. The withdrawal of the mounted troops 
was ordered. This exposed the right of the 53rd Division, which 
had to be drawn back from the 'Ali el Muntar heights to gain 
touch with the left of the 54th. The battle was resumed next 
morning, but the Turkish garrison had been reinforced and had 
taken heart of grace a t  the unexpected respite of the previous 
evening. I t  was found impossible again to make good the 'Ali el 
Muntar ridge, the key to Gaza; and finally the whole force was 
withdrawn to the Wadi Ghazze. 

This first battle of Gaza has been a matter of dispute and con- 
jecture. By many of the troops who took part, i t  was held that 
the decision to withdraw threw away a victory already won. On 
the other hand, it  is impossible to  question that in the circum- 
stances the order for retirement was justified. The two-hour delay 
in the morning lost the battle. Other contributory causes were 
the breakdown of communications (partly due to shortness of 
equipment) and lack of accurate maps, which made it impossible 
for H.Q. to  obtain timely information of the progress of the 
fight. 

Though the enterprise had failed, the force had secured a posi- 
tion on the Wadi Ghazze which would enable railhead to be ad- 
vanced to within a short distance of Gaza in preparation for the 
autumn campaign. Murray now, however, received instructions 
to commence an offensive movement a t  once. A fresh assault on 
Gaza was therefore prepared. But the conditions were now very 
different; the Turk had closed the gap between Gaza and Beer- 
sheba by a series of works, and had greatly extended and strength- 
ened the defences of Gaza. H e  had some five divisions in line and 
a considerable quantity of heavy artillery, so that Gen. Dobell's 
force had no easy task. Much hope was placed in some tanks, 
which were to be used in Eastern warfare for the first time. The 
attack was made in two stages, of which the first, on April 17, was 
designed to gain a position from which the final thrust on Gaza 
could be made. I t  was successful. But the decisive attack on 
April 19 failed with heavy loss; the tanks developed mechanical 
defects in the heavy sand or were put out of action by the well- 
placed Turkish guns; and the weight of artillery supporting the 
British attack was insufficient to demolish the formidable defences 
of Gaza. The British casualties were 7,000. 

Operations before Gaza now settled into regular trench warfare 
The Sinai campaign was a t  an end. I t  had fulfilled its object: the 
security of Egypt; and the careful and thorough organization 
which had conquered the desert had laid a solid foundation for the 
future British successes For this Sir Archibald Murray deserver 
the greatest credit. H e  had never been given the number of troop: 
necessary for more extended successes. 

111. PALESTINE 
A long pause in active operations followed the second battle of 

Gaza. The Turks, under German leadership, were now gathering 
their last resources a t  Aleppo for an attempt to  recapture Bagh- 
dad. They christened this force the "Yilderim" ("lightning") 
group. The British General Staff decided to forestall this enter- 
prise by an attack in Palestine which would divert this army 
southwards from Aleppo and remove the danger to Baghdad. The 
British Government also no doubt hoped by a spectacular success 
in the East to remove some of the disappointment caused to the 
public by the failure of Nivklle's offensive in France and the mili- 
tary collapse of Russia. Gen. Sir Edmund Allenby succeeded Sir 
Archibald Murray in July 1917, with instructions t o  report on 
the conditions in which offensive operations could be undertaken 
against the Turkish forces on the Palestine front. 

Allenby's  Plan Outlined.-Allenby based his plan on an 
appreciation made some time previously by Lt.-Gen. Sir Bhilip 
Chetwode, who now commanded on the Gaza front. The ohvious 
line of advance was by Gaza, which would allow of naval co- 
operation, directly cover the lines of communication, and present 
~u l~~para t ive ly  5111al1 difficulties uf w a t ~ ~  supply. But tile Ciefc~~~cb 
of Gaza were too solid to  be broken except by a slow and costly 
process of siege. The Turkish centre was also strong and the ap- 
proach to it  difficult. There remained the Turkish left, which 
rested about Abu Hureira, some 7m. west of Beersheba; the de- 
fences here were weaker and less complete, and might perhaps be 
rapidly overwhelmed. This would provide an opportunity for the 
mounted troops, the arm in which lay the chief superiority of the 
British force over the Turkish. 

A preliminary operation was necessary to  capture Beersheba, 
which the Turks held by a detached force; for there was not room 
to manoeuvre between Beersheba and the Turkish left;  moreover, 
possession of the water supply at  Beersheba was essential to fur- 
ther operations. The difficulties-of capturing Beersheba and of 
placing a sufficient force within striking distance of the Turkish 
left were, however, serious. The three principal problems to be 
solved were those of transport, water supply and secrecy. Until 
the Gaza-Beersheba line had been passed and the cultivated plain 
of Palestine reached, it  was not practicable to  use motor lorries, 
and the force was dependent on horse transport and camels. This 
limitation greatly increased the difficulties of water supply, which 
was the second main problem. I t s  seriousness is illustrated by the 
fact that the striking force estimated as necessary for operations 
against the Turkish left required some 400,ooogal. of water daily. 
Of the 30,000 camels available the majority would be required 
to carry water. The third great difficulty was to  concentrate a 
striking force sufficient to overwhelm the garrison of Beersheba 
rapidly and then attack the Turkish left, without the Turks be- 
coming aware and taking steps to counter or avoid the blow. 

I n  spite of the difficulties to  be overcome, Gen. Allenby de- 
cided to attack the Turkish left. H e  estimated the total force 
required a t  seven divisions and three mounted divisions with addi- 
tional artillery and aeroplanes. Four divisions and two mounted 
divisions were to  attack the Turkish left, three divisions were to 
make a subsidiary attack on Gaza, and one mounted division was 
to watch the centre between these two wings, which would be 
separated by some zom. during the operations. 

The number of divisions was made u p  to the required total by 
the 10th and 60th from Salonika and by the completion of the 
75th, already in process of formation. Allenby formed his three 
mounted divisions into the Desert Mounted Corps, under Lt  - 
Gen. Sir H. Chauvel, an Australian, and his seven divisions into 
two corps, the 2oth, under Lt  -Gen. Sir Philip Chetwode, and the 
Z I S ~ ,  under Lt.-Gen. Sir I3 Bulfin. The elaborate preparations 
necessitated by the character of the forthcoming operations oc- 
cupied the summer and early autumn. The railway across the 
desert was doubled and arrangements were made for its rapid ex- 
tension during operations; ammunition and other stores were ac- 
cumulated and the troops underwent special and intensive train- 
ing. The development of the water supply was also a constant 
preoccupation. 

1 Meanwhile, Gen. von Falkenhayn, in command of the Turkish 



PALESTINE, OPERATIONS IN [BEFORE JERUSALEM 

army a t  Aleppo, had realised that the security of the Palestine 
front was essential to the successful prosecution of the plan for 
the recapture of Baghdad. I t  was accordingly decided to drive 
the British back into the Sinai desert before committing the Yil- 
derim force to  the Mesopotamian adventure. All troops available 
a t  Aleppo (only three divisions) were ordered to south Palestine 
during September. 

Both Turks and British were thus aiming to strike a blow on 
the Palestine front in the autumn of 1917, and each hoped to fore- 
stall the other. The poverty of the Turkish lines of comrnunica- 
tion decided this issue by the delay i t  imposed on the southward 
movement of men and stores. From Haidar Pasha, the Turkish 
main base on the Asiatic shore of the Bosporus, to  railhead in 
Palestine was a distance of 1,27 jm., with a single line of rail only, 
which, up to  Aleppo, had also to  serve the Mesopotamian front. 
The incomplete tunnels in the Taurus and the differences in 
gauge of the various lines necessitated five or six transhipments of 
all stores before they reached Palestine. Scarcity of fuel and 
jealousies between the German commanders and staff and the 
Turkish officials who controlled the working of the communica- 
tions further accentuated the difficulties. Consequently, the supply 
problem crippled Turkish movements throughout these campaigns. 
The force from Aleppo was still in process of arrival on the Pales- 
tine front when Allenby struck his blow. 

Disposi t ion of t h e  Troops.-During the days previous to Oct. 
31, the date fixed by Allenby for the attack on Beersheba, the 
Desert Mounted Corps and the 20th Corps ( ~ o t h ,  ~ 3 r d )  Goth, 74th 
Divisions) were gradually and secretly moved across to  the right 
wing from behind Gaza, where they had been in training camps 
by the sea. There could be no question of concealing entirely the 
preparations for a movement against Beersheba; but Allenby did 
hope t o  persuade the Turks that this movement was only a feint 
and that the real main attack was against Gaza. T o  this end the 
21st Corps (sznd, 54th and 75th Divisions), left opposite Gaza, 
began on Oct. 26 a heavy bombardment of the Turkish defences, 
assisted by British and French warships from the sea. The in- 
tended deception as to  the real point of attack was aided by the 
natural nervousness of the Turk of operations by  sea against his 
right flank. H e  was also aware of the great difficulties of transport 
and water supply in the country opposite his left flank, which he 
believed was sufficiently safeguarded by these natural obstacles. 

The Turkish forces a t  the end of Oct. consisted of the 8th Army 
(six divisions) under Kress von Kressenstein, holding Gaza and 
the Turkish centre, and the 7th Army (three divisions), holding 
Beersheba and the Turkish left. The 7th Army was not yet com- 
plete, one of the divisions from Aleppo being still on the lines of 
communication. Falkenhayn, who was to combine the action of 
these two armies, only arrived at  Jerusalem on Nov. I .  The ap- 
proximate fighting strengths of the Turkish and British forces 
were: Turks, 50,000 rifles, 1,500 sabres, 300 guns; British, 95,000 
rifles, 20,000 sabres, 500 guns. 

Allenby's plan for Oct. 31 was as follows: Two divisions of the 
20th Corps, the 60th and 74th, were to  attack the south-western 
defences of Beersheba, which lay some 4m. from the town itself, 
with the j3rd Division protecting the left flank of this attack. The 
Anzac and Australian Mounted Divisions, which had concentrated 
a t  E l  Khelasa and Bir 'Asluj, were to reach a position east of 
Beersheba by dawn, close the Beersheba-Hebron road, and then 
attack and carry the town as rapidly as possible, before the Turks 
could destroy the wells. 

C a p t u r e  of Beersheba.-During the night of Oct. 30-31 the 
assaulting infantry and artillery moved some 8m. to their posi- 
tions of deployment, while the mounted troops undertook a ride 
of over 25m. to  reach a position east of Beersheba. These long 
and complicated night movements were only made possible by 
careful preparation and good staff work. At dawn on Oct. 31 
the attack of the 20th Corps commenced. A Turkish forward 
work, Hill 1030, had to be taken, to allow the artillery to get 
within wire-cutting range of the main position. Hill 1030 was 
taken a t  8.30 A.M.; the main assault was delivered a t  12.1 j P.M. 

and was successful; by early afternoon the British infantry were 
masters of the Turkish defences south-west of the town; they were 

still, however, some miles from the town itself. Meanwhile, the 
mounted troops, after closing the Hebron road, had been held 
up by a Turkish strong point a t  Tel es Saba, gm. east of Beer- 
sheba. When this was at  last taken, little time remained if the 
town was to  be captured before dark. Gen. Chauvel accordingly 
ordered a mounted attack at  4 P.M. The 12th Australian Light 
Horse Brigade charged over the Turkish trenches and rode straight 
into the town. This daring and well-executed charge resulted 
in the capture of over 1,100 prisoners and 10 guns, and saved the 
all-important wells from demolition. The infantry had captured 
another 900 prisoners, and the Turkish 27th Division had suffered 
practical annihilation. While the preparations for the decisive 
attack on the Turkish left were being made, the zrst Corps 
carried out a holding attack a t  Gaza on the night of Nov. 1-2. 

A considerable portion of the Gaza defences was carried and 
heavy losses caused to the Turks. 

Left to themselves, the Turkish commanders would now proba- 
bly have retired to  a fresh position while there was yet time. 
But Falkenhayn, imbued with German principles of defence and 
ignorant of the qualities of the Turkish troops he led, ordered 
a counter-attack with all available reserves to  the north of Beer- 
sheba. This led t o  three days' heavy fighting against the British 
53rd Division, which had been sent into the hills to  guard the right 
flank of the 20th Corps. The 53rd Division held its own; conse- 
quently, when a t  dawn on Nov. 6 the remainder of the 20th 
Corps ( ~ o t h ,  60th and 74th Divisions) attacked and broke through 
at  Abu Hureira, the Turks had no reserves to restore the situa- 
tion. By nightfall Gaza was being evacuated and the whole Turk- 
ish force was in full retreat. 

The pursuit by Allenby's mounted troops was hampered by 
lack of water; and the Turkish rear-guards were well handled. 
A gallant charge a t  H u j  on Nov. 8 by some squadrons of Wor- 
cestershire and Warwickshire Yeomanry captured three batteries 
of guns; but no large bodies of Turks were cut off; and the supply 
question limited the number of divisions which could be used in 
the pursuit. 

On Nov. 11 the Turks took up a position to  cover Junction 
Station, where the railway t o  Jerusalem branches off the main 
line. After a short pause t o  organize for attack, Allenby's pur- 
suing troops attacked on Nov. 13 and soon dislodged their enemy, 
in an action remarkable mainly for a dashing charge by a brigade 
of yeomanry on a strongly held hill above the village of E l  
Mughaiyir. On the following day Junction Station was captured; 
Jaffa was occupied on the 16th. The capture of Junction Station 
definitely divided the Turkish armies; the 7th was left in the 
hills to  defend Jerusalem, while the 8th was in  the plain to  the 
north of Jaffa; there was no good communication between the two 
armies south of the line Tul  Karm-Nablus. 

Before Jerusalem.-Allenby had originally intended to wait 
until the development of his communications allowed of his 
whole force being brought u p  before turning into the difficult hills 
towards Jerusalem. H e  now decided t o  oppose the Turkish 8th 
Army with a detachment, while with the remainder of his force 
he turned east and advanced on Jerusalem a t  once. I t  was a bold 
decision, since he had only three infantry and two mounted 
divisions immediately available, and the supply of these strained 
the resources of his transport to  the utmost; the troops available 
had already done much hard marching and fighting; little was 
known of the hill country save that i t  was very difficult and that 
there was only one road fit for wheels. The Anzac Mounted 
Division and the 54th Division were left t o  hold the Turkish 8th 
Army in the plain, while the remaining three divisions advanced 
into the hills, the 75th up  the main road, the ~ 2 n d  on its left and 
the Yeomanry Mounted Division on the left of the sand. Both 
these two latter divisions were entirely dependent on pack trans- 
port. The intention was to  pivot on the 75th, when that division 
arrived within a certain distance of Jerusalem, and t o  swing the 
left across the Jerusalem-Nablus road north of the city. I t  was 
hoped thus to compel the surrender or withdrawal of the defend- 
ing Turks and to avoid fighting in vicinity of the Holy City. 

There was some hard fighting on Nov. 20 and 21; the 75th 
Division captured the crest of the ridge at  Enab in a fog on Nov. 
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20 and on the 21st stormed the commanding hill of En Nabi Sam- 
weil; the ~ 2 n d  made similar progress; and the yeomanry were 
a t  one time within a short distance of the Nablus road. But the 
British effort had shot its bolt; the men were suffering much 
from cold and wet, and the artillery support available was insuffi- 
cient against strong prepared positions. The yeomanry were 
counter-attacked and driven back, and the 52nd and 75th could 
make no headway; by Nov. 24 it  was evident that without fresh 
troops and a period of preparation Jerusalem could not be taken. 
The difficult passes through the hills had, however, been secured 
and the boldness of the advance justified. 

A pause now took place while the British army improved its 
communications and thus enabled the 20th Corps to be brought 
up from Gaza, where it  had been left for convenience of supply. 
I t  took over the line opposite Jerusalem, releasing the troops 
which had made the first attempt to  strengthen the line in the 
plain. Falkenhayn during this period ordered small local counter- 
attacks all along the line in the hope of disorganizing Allenby's 
plans. But these attacks had no effect and merely wasted the best 
remaining elements of the Turkish force. 

The seccnd zttack nn Je r~sa lem 7 . 5  delivered a t  d w r ,  nn Eec. 
8; in mist and rain. The brunt of the fighting fell on the 60th 
(London) Division, assisted on the left by the 74th Division and 
on the right by the 53rd Division, which had previously moved up 
from Beersheba along the Hebron road to within striking distance. 
By the evening the Turks had decided to withdraw, and the city 
surrendered next morning. Allenby made an official entry on 
Dec. 11. His brilliant campaign effectively removed all danger to 
Baghdad from the Yilderim army, the whole of which had of 
necessity been used in Palestine. The last reserves of Turkish 
man-power were practically exhausted; and Turkey was now in 
a far worse plight than when Germany had, a t  the commence- 
ment of 1917, undertaken the re-establishment of her military 
prestige by driving the British out of Baghdad. Falkenhayn had 
completely failed to  grasp either the conditions of the theatre 
or the idiosyncrasies of Turkish troops. H e  was replaced early 
in 1918 by Liman von Sanders. 

Rising of t h e  Arabs.-The encouragement given by the Brit- 
ish success to the Arab revolt caused an additional drain on Turk- 
ish resources. The Arab revolt had broken out a year previously 
when Hussein, the Sherif of Mecca, induced the Hejaz to rise 
against the Turk. Jeddah and Mecca were soon captured, but 
the Medina garrison held out. The revolt would probably have 
ended in the re-establishment of the Turks, or in desultory war- 
fare with little result, had there not appeared a young English- 
man with a n  understanding of the Arabs and a gift for guerrilla 
tactics. As Col. Lawrence he became famous. He persuaded 
Feisal, a son of Hussein, who led the Arab forces in the field 
that the true policy lay not in assaults on the Turkish garrison 
in Medina, which if successful would merely rid the Turks of ar 
embarrassment, but in gradually spreading the revolt northwarc 
up to the very gates of Damascus, with propaganda as the prin. 
cipal weapon, and in ceaseless raiding on the long exposed Turk. 
ish communications to  Medina, which would form a constant 
drain on the enemy's resources. 

I n  pursuance of this policy, Feisal, with Lawrence as his ad. 
viser, moved his base of operations from opposite Medina, first 
to Wejh and next to  Akaba, which Lawrence had captured by 2 

dashing raid. Gen. Allenby was quick to realize the service whick 
the Arab rising was rendering to his operations, and was alway! 
sympathetic t o  Lawrence's requests for equipment or other aid 

Allenby's next aim was obviously to  secure sufficient room foi 
manoeuvre in front of Jerusalem in the hills and Jaffa in thc 
plain. On Dec. 20 and 21 the jznd Division forced a passage oj 
the river El 'Auja, and drove the Turks Sm. north of Jaffa, thu: 
improving the position in the plain. I n  the hills, all preparation5 
had been made for an operation to drive the Turks farther frorr 
Jerusalem, when information was received that the Turks them. 
selves were about to  attack. Reinforcements, including the IS! 
Division, had reached them, and Falkenhayn was determined or 
an attempt to  recapture the Holy City. The attack was pressec 
with great gallantry on Dec. 26, but made no impression; or 

the following days the counter-attack of the British 20th Corps 
carried them some 5 or 6m. forward and safeguarded Jerusalem 
from the north. Later, the eastern flank was secured by the cap- 
ture of Jericho, which took place on Feb. 21.  Early in March, 
Lhe line was pushed still farther north, both in the hills and in 
the plain, by a series of small operations. Thus by the spring a 
strong line had been secured, which might have been held by a 
reduced force in the exhausted state of the Turks. 

P l a n s  f o r  1918.-Meanwhile, the future of the Palestine cam- 
paign in the general plan of the Allies for 1918 had become the 
subject of considerable discussion. In  view of the expected great 
German offensive in the West, there was a considerable body of 
opinion amongst those who directed the Allied strategy in favour 
of closing down as far as possible all commitments in minor thea- 
tres and of concentrating on the vital Western Front all rein- 
forcements that could be spared from them. I t  was also pointed 
out that the maintenance of large forces on the Palestine front 
entailed heavy losses in shipping-which was likely to prove the 
Achilles' heel of the Allies-since the submarine menace was 
especially serious in the Mediterranean. 

Qr. the ether hnnrl, it ~ : 2 s  believed by mnny thzt neither side 
could force an issue on the Western Front, so formidably en- 
trenched, and that the war could be won by the elimination of 
Germany's weaker Allies. They held that one more blow would 
force exhausted Turkey to sue for peace; and consequently 
advocated a further offensive in Palestine. This policy was even- 
tually adopted. Two divisions, the 3rd and 7th Indian, were 
moved from Mesopotamia to  reinforce Allenby's army, and all 
preparations for a fresh great offensive were being made, when 
the storm broke on the Western Front. The success of the Ger- 
man offensive of March 21 caused a demand on Allenby for all 
the troops he could spare, which of course necessitated the post- 
ponement of his operations. During April and May, two com- 
plete divisions (the jznd and 74th)) 24 additional British bat- 
talions, nine regiments of yeomanry and 54 heavy batteries were 
withdrawn from the Egyptian Expeditionary Force and despatched 
to France. These were gradually replaced by Indian cavalry from 
France and Indian units from India, and the Egyptian Expedi- 
tionary Force was reorganized on an Indian basis. I t  required 
much training and organization to weld all these new, and in some 
cases raw, units into an effective whole; but by the end of the 
summer the Egyptian Expeditionary Force was again ready to 
strike a decisive blow. 

P r e l i m i n a r y  Opera t ions  in 1918.-Meanwhile, in March and 
May, Allenby had carried out two raids to  the east of the Jordan. 
These raids were an important part of his strategical plan. H e  
had decided that his next great advance should be initiated from 
his left flank along the coastal plain, where his great superiority 
in the mounted army could be exploited. Therefore, the more of 
the Turkish army he could draw over to the opposite flank, 
east of the Jordan, the easier would it  be to  break through on 
the coast when the time came. The railway junction a t  Deraa 
was a vital point in the Turkish communications. If the Turkish 
command could be persuaded by demonstrations east of the 
Jordan that a move in force up the Hejaz railway was a possi- 
bility, and if Feisal's Arabs could be encouraged to attack Deraa 
and the railway where it ran down the Yarmuk valley, the Turks 
would be obliged to move troops east of the Jordan. With these 
objects the raids east of the Jordan were undertaken Neither 
was a complete tactical success. The first raid reached the rail- 
way near Amman and cut it  in several places, but failed to capture 
Amman before supply difficulties caused by vile weather necessi- 
tated its withdrawal. In  the second raid, the mounted troops 
reached E s  Salt; but the Turks could not be driven from their 
strong positions in the Shunet Nimrin pass; and the defeat of 
the left flank guard of the mounted troops, with the loss of nine 
guns, compelled their withdrawal from Es Salt. 

But the two raids had the desired effect of seriously alarming 
the Turks for their left flank. After the second, Liman von 
Sanders, who was now in command, had been induced to place 
one-third of his total force east of the Jordan, with a correspond, 
ing weakening of his forces west of the Jordan. Allenby kept 
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alive the opposing commander's fears for this flank by maintain- 
ing throughout the summer, in spite of the heat, a considerable 
force in the valley of the Jordan. In  July the German units 
operating with the Turks made an abortive attack on part of the 
position of the Desert Mounted Corps. 

IV. SYRIA 

At the end of the summer of 1918 the Turkish forces were 
distributed as follows, on a front of 6jm.: the 8th Army (five 
divisions and three German battalions), in the coastal plain and 
the foothills, faced the British 21st Corps; the 7th Army (four 
divisions), in the Judaean hills astride the Nablus road, faced the 
British 20th Corps; while the 4th Army (two divisions, one cav- 
alry division, and one composite division), in the Jordan valley 
and east of the Jordan, was opposed to the Desert Mounted 
Corps. The total fighting strength of the Turks amounted to 
32,000 rifles, 3,500 sabres, 3 jo guns; and that of the British to 
57,000 rifles, 12,000 sabres, 540 guns. 

Gen. Allenby's plan was the reverse of that of the Gaza-Beer- 
sheba battle; then, he had struck the Turkish left while persuading 
them that his real effort was to be made along the coast against 
their right; now, he proposed to advance along the coast, while 
deceiving the Turks into thinking that their left flank was threat- 
ened. Steps were skilfully taken to simulate a concentration of 
troops in the Jordan valley, whereas in fact only a skeleton force, 

. the Anzac Mounted Division and a few battalions, was left there. 
The real concentration was being secretly made in the coastal 
plain, to  which the bulk of the Desert Mounted Corps and the 60th 
Division of the 20th Corps were transferred. For the success 
with which this concentration was concealed from the Turks to 
the last, British superiority in the air was largely responsible. 

A simple statement in figures shows how well Allenby had 
succeeded in obtaining an overwhelming superiority of force at  
the decisive point. When his concentration was complete, he had 
on a I jm. front in the coastal plain 35,000 infantry and 400 guns 
against only 8,000 Turks with 130 guns; and behind that mass 
of infantry were three cavalry divisions waiting to exploit success. 
On the remaining 4 j m  of front he left only 22,000 infantry with 
I jo  guns, facing 24,000 Turks with 270 guns. The Turks were still 
unaware of his intentions or of the distribution of his force. 

T h e  September  Offensive.-The attack was made at  4.30 A.M. 

on Sept. 19. The preliminary bombardment lasted only I j min., 
and the infantry assault, pushed a t  great speed and in overwhelm- 
ing strength on a broad front, was rapidly successful. By 
7.30 A.M. the leading cavalry division was through the enemy's 
lines. The orders to  the mounted troops were to ride straight 
north, disregarding any hostile troops that did not directly bar 
their path, cross by the passes near Megiddo into the Plain of 
Esdraelon, and secure E l  Affule and Beisan to block the Turkish 
lines of retreat. 

The leading troops of the 5th Indian Cavalry Division reached 
Nazareth, Liman von Sanders' headquarters, just 24 hours after 
their start, having covered 52m.; they failed only by accident to 
capture the person of the enemy commander-in-chief. The 4th 
Cavalry Division, moving farther to  the east, covered ?om. to 
Beisan in 34 hours. The advance was carried out with great dash 
and there were several instances of successful mounted attacks. 
A regiment of the 5th Cavalry Division rode over a Turkish bat- 
talion in the Plain of Esdraelon; and a brigade of the Australian 
Mounted Division galloped into the village of Jenin, occupied by 
a numerous force of Turks and Germans, thus sealing one of the 
main exits from the trap in which the Turkish 7th and 8th Armies 
were now caught. Meanwhile the British infantry of the asst 
Corps, after breaking through the Turkish fortified system in the 
plain, had wheeled to the right and driven the remnants of the 
Turkish 8th Army into the hills. The 60th London Division 
(Maj.-Gen. Shea) actually reached Tulkeram before dark on 
the ~ g t h ,  having fought and marched 18m. over very heavy going. 

During the two days following Sept. 19 the 21st Corps con- 
tinued to press their pursuit, while the 20th Corps also pushed 
forward along the Judaean hills to Nablus. The infantry of these 
two corps thus shepherded the straggling remains of the Turkish 

7th and 8th Armies into the hands of the mounted troops. The 
Royal Air Force, with bombs and machine-gun fire, caused havoc 
amongst the bewildered Turkish transport, penned in and crowded 
on narrow hill roads. Only a few of the most determined Turks 
and some of the better fed and disciplined German units managed 
to break out to  the east and cross the Jordan. The Germans fought 
well throughout the retreat. 

Meanwhile, the Turkish 4th Army had remained inactive, 
ignorant of the fate of the other armies. On the zznd it  began a 
hurried retreat on Amman, hoping thence to  escape up  the Hejaz 
railway to Damascus. I t  paused at  Amman till Sept. 2j,  await- 
ing the arrival of the Maan garrison from the south. But the 4th 
Army was now not only too late to  rescue this force, but too late 
to secure its own safety. Feisal's Northern Arab Army was al- 
ready between it  and Damascus, and the whole countryside was 
rising against the Turks. The Arabs under Lawrence had already 
contributed largely to the discomfiture of the Turks by their raids 
on the lines of communication near Deraa, which they cut effec- 
tively from Sept. 17 onwards. They were thus in a position to  
delay and harass the 4th Army in its march north. 

T h e  F i n a l  Victory.-The Turkish 7th and 8th Armies having 
been disposed of, Allenby ordered a part of his mounted troops 
to occupy Haifa, which was captured on Sept. 23 by a most gallant 
charge of the Indian Imperial Service Brigade. The remainder 
were despatched east and north-east to  cut off the 4th Army and 
to capture Damascus. The 4th Cavalry Division was to cross the 
Jordan near Beisan and move on Deraa, while the Australian 
Mounted Division was to make direct for Damascus by the road 
which runs from Nazareth to the west of Lake Tiberias, crossing 
the Jordan a t  Jisr Benat Yakub. On Sept. 25 there was a fierce 
fight a t  Tell es Semakh a t  the southern end of Lake Tiberias. The 
4th Australian Light Horse Brigade charged in the dark over un- 
known ground and captured the village after hand-to-hand fighting 
with a force composed largely of Germans. 

The Turkish 4th Army passed Deraa before the 4th Cavalry 
Division could head it  off, but under pressure from this division 
and from the Arabs it gradually disintegrated. The end came on 
Sept. 30, when the Australian Mounted Division, which on Sept. 
28 had overcome some determined opposition to its crossing of 
the Jordan, succeeded in getting astride the Damascus-Beirut road 
just outside the city, cutting off the remains of the 4th Army. 
Damascus was occupied next day, Oct. I .  Immediately after the 
capture of Damascus, malaria and influenza broke out and placed 
a great proportion of the British mounted forces out of action. I t  
also seriously affected the very numerous Turkish prisoners. 

There was now no formidable Turkish force in southern Syria. 
To  complete its occupation, two columns advanced. The 7th 
Division left Haifa on Oct. I and moved up the coast to  Beirut, 
which it  reached on the 8th, and then on to Tripoli, which was 
occupied on the 18th; the 5th Cavalry Division, which though less 
affected by malaria and influenza than other formations, was con- 
siderably below establishment, advanced from Damascus by Homs 
(Oct. 16), Hama (Oct. 20) to  Aleppo, which was occupied on Oct. 
26. The last fighting took place north of the town on the 28th. 
On the 31st an armistice was concluded. Between Sept. 19 and 
Oct. 26 the British army had moved its front forward a distance 
of 360 miles. During this period the 5th Cavalry Division had 
actually covered over joo miles. The captures included 72,000 
Turks and nearly 4,000 Germans and Austrians, 350 guns, 800 
machine guns, and large quantities of transport and other material. 
History records few victories, if any, more striking and complete. 

Conclusions.-These campaigns of the Egyptian Expedition- 
ary Force are of great strategical interest. For the military stu- 
dent they will always remain classic examples of the use of 
mounted troops and of the value of mobility. Conditions of war 
change, and it may be that some mechanical form of transport will 
entirely replace the horse as the means by  which mobility can be 
secured. But the power of mobility as a strategical weapon in 
the hands of a commander who has the knowledge and the de- 
termination to use it as did Gen. Allenby will only be enhanced. 
A second strategical lesson is the advantage gained by a com- 
mander who can conceal his intentions from his opponent. In 
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both his great battles against the Turk, Allenby c'ompletely de- 
ceived his adversary as to his plans, and had thus secured a deci- 
sive superiority before the battle was joined. Only constant fore- 
sight and careful preparation can effect this. Air superiority is 
a factor of increasing importance in this question of concealment 
of plans and movements. 

Finally, the dependence of all strategy on the communications 
may be stressed. The Turks added to the initial handicap which 
their long and difficult lines of communication imposed on them 
by their neglect to improve these and by the inefficiency of their 
working. Falkenhayn, during his command, entirely failed to  
adapt his strategy to the limitations necessitated by his means of 
transport. On the British side, the greatest care was devoted to de- 
veloping the communications in accordance with the strategical 
plan, and the supply services were thus able to cope even with such 
problems as were presented by the rapidity of the advance t o  
Damascus and Aleppo. 
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PALESTRINA, GIOVANNI PIERLUIGI DA (1526- 
1594), Italian composer, was born in Palestrina (the ancient 
Praeneste), a t  the foot of the Sabine mountains, in 1526. H e  
appears in the musical publications and other documents of his 
day under all manner of designations derived from his birthplace 
and his baptismal names. The full Latin signature is Joannes 
Petraloysius Praenestinus; and the most elusive designation is 
Gianetto, which has sometimes concealed the authorship of a 
first-rate Palestrina madrigal. 

Palestrina seems to have been a t  Rome from I540 to 1544, 
when he is supposed to have studied under Gaudio Mell, a per- 
son of doubtful identity, but not to be confused with Goudimel. 
On June 12 Palestrina married Lucrezia de Goris. By Lucrezia 
Palestrina had four sons, three of whom died after showing early 
promise in compositions published in an earlier volume of their 
father's works. (Of the three, Ridolfo, Sylla and Angelo, it  is 
thought that Sylla may be  a brother or cousin.) The surviving 
son, Igino, is not viewed with favour by the biographers, who 
ascribe to him unworthy motives for the publication of certain 
posthumous works which his father is supposed to have wished 
suppressed. 

Palestrina, more than any other composers except Victoria and 
Morales, devoted himself whole-heartedly to the service of the 
Church, and aimed a t  the perfect harmony of musical art, not only 
with the spirit of Catholic devotion, but with liturgical con- 
venience in the humblest practical matters. Palestrina's official 
career as a composer under papal protection began in 1551, when 
Julius 111. had him appointed magister cappellae and magister 
puerorum at  the Cappella Giulia, S. Pietro in Vaticano. Three 
years later Palestrina published, and dedicated to Pope Julius, 
his first book of masses. The Missa Ecce sacerdos is a noble if 
long-winded work, and other masses in the volume show that 
Julius had chosen one of the greatest composers of his day as 
an object of his protection. (The beautiful Missa Pro Defunctis 
was added to later editions.) 

I n  1555, on Jan. 13, Julius appointed Palestrina a singer in the 
Sistine chapel. Palestrina's friend, Animuccia (9.v.) succeeded 
him at  the church of S. Giulia. Palestrina enjoyed this position 
for  only seven months. Five weeks after Palestrina's appointment 
Julius died; his successor, Marcellus II. ,  reigned ior 23 days, and 
was followed by Paul IV. who, a t  the end of July, began setting 
his house in order by pensioning off Palestrina and two other 
married members of the Sistine choir. A few months later Pales- 
trina was appointed choir-master of the church of St. John Lat- 
eran, but this did not prove to be a full compensation for the loss 
of his position in  the Sistine chapel. 

During Palestrina's tenure of his post a t  St. John Lateran, 
which he gave up in 1558, he composed a book of Lamentations 
(i.e., settings of the Holy Week lessons from the Lamentations 

of Jeremiah) and a book of Magnificats for all the eight Am- 
brosian tones or modes. Neither of these books was published 
till long after Palestrina's death, and the elaborate Magnificats 
with their numerous canonic movements in Flemish style were 
hardly known a t  all until their inclusion in the modern edition of 
Palestrina's complete works in  score published by Breitkopf and 
Hartel. Palestrina's famous Lamentations, used in the Sistine 
chapel and known as his first book, are really his third and last 
book, being published in 1588. From the earlier period, however, 
comes an opusculum of enormous importance, closely allied to 
the later Lamentations in its syllabic declamation, its note-against- 
note harmony, and its profoundly devout pathos. This is the 
Improperia, sung on Good Friday. The Improperia immediately 
made a profound impression, and Pope Pius IV. ordered a copy 
to be made for the Sistine chapel. Palestrina accordingly began 
again to  compose specially for the Papal choir; and in the Missa 
U t  R e  Mi  Fa Sol La we find the perfectly mature Palestrina 
style in a work constructed on the quaintest of Flemish formulas. ". l h e  first of Palesti-ina's four books of masses was republished 
in 1591 with the addition of a Missa Pro Defunctis, a very beauti- 
ful work in which no attempt is made to set the Dies irae, and a 
iWissa Nasce la gioja mia. 

The Missa Papae Marcelli appeared in 1567 as the last item in 
Palestrina's second book of masses. The volume is dedicated to  
the king of Spain; and in the dedication Palestrina says that, 
following the advice gravissi~norz~m, et religiosissimorunz homi- 
num,  he has given his best energies to the composition of masses 
novo modorum genere. Dr. Knud Jeppesen, in his treatise Pales- 
trina and the Dissonance (Copenhagen and Oxford, 1927), has 
pointed out exactly where the problem lay, if Palestrina was not 
to  reduce the whole music of the mass to  note-against-note har- 
mony or falsobordone like his Improperia and Tallis's Responses. 
Simple statistics show that, whereas in earlier masses Palestrina 
develops his polyphony so that the voices are hardly ever singing 
the same words together, in the Missa Papae Marcelli each clause 
of the text is heard in the highest voice, or in several voices simul- 
taneously before the polyphony is allowed to make the clauses 
overlap, and this is a general feature of Palestrina's mature style. 

Yet there was no need for Palestrina to  write a work specially 
to meet this demand. H e  had already formed the style for it, 
and his reference to  masses novo modorum genere applies to  six 
other masses besides the Missa Papae Marcelli. The Improperia 
had already revealed him as the greatest master of harmonic 
colour in note-against-note declamation; this very mastery made 
him content to write most of his early madrigals in a homophonic 
style which rash critics might deem primitive; he was, on the 
other hand, a polyphonist t o  whom canonic devices were a child's 
play, the rules of which i t  was no trouble to  follow and no sin to 
disregard. Any volume of Palestrina's works would have revealed 
to the cardinals that here was the man they needed. Every vol- 
ume, except the earliest, contained works of more than one period : 
Palestrina published his works, not when he wrote them, but 
when he could afford to  publish them, as the dedication of his 
First Book of Lamentations (really his last) plaintively shows, 

The third book of masses, which appeared in 1770, shows a t  
least three styles. I t  is difficult to suppose that the Missa Re-  
pleatza os meum can be anything but an early work; it  is the heav- 
iest and, for the most part, the dullest music Palestrina ever wrote. 
The materials of Missa Brevis, the Missa De Feria (a  quiet work 
without Gloria and Credo), the Missa L'Homme Arm&, and the 
above-mentioned Missa Ut R e  M i  Fa Sol La, show how iutile is 
any attempt to guess the quality of Palestrina's work from its 
theoretic or formal origins. L'Homme Arm6 is the notorious old 
tune on which Flemish composers based puzzles; and Palestrina 
bases on it an encyclopaedia of rhythmic problems. Yet his restllt 
here, and in the obviously ridiculous scheme of U t  R e  M i  Fa Sol 
La is of the quality of the Missa Brevis and not fa r  below the 
Missa Pupae ~Marcelli itself. 

I n  1571 Palestrina was reappointed as choir-master of St. 
Peter's, on the death of Animuccia. In  1 5 7 7  Gregory XIII. com- 
missioned Palestrina and his colleague, Zoilo, to "purify" the mil- 
sical text of '.he liturgical (or Gregorian) chant. I t  is not surpris- 



344 PALEY 
ing that Palestrina, and his colleagues and successors in the task, 
conceived that to  purify was to simplify. The Spaniards knew 
better, and protested. Palestrina's share in the work soon ceased; 
but the Palestrinian tradition of plain-chant remained official until 
the musical liturgiologists of Solesmes restored the ancient style 
a t  the beginning of the 20th century. (See MUSIC, sec. 3.) 

I n  I 581 a fourth book of masses appeared, with all offending 
titles omitted, though it really contains another L'homme arme'. 

I n  1584 appeared Palestrina's wonderful setting of the Song of 
Solomon, in 29 motets, which he describes in his dedication as 
of a "genus alacrior," while he  deplores that he had ever sung of 
a profaner love. Neither madrigals nor motets can give a com- 
plete view of Palestrina if this unique work, which is neither 
liturgical nor secular, is unknown. Like all Palestrina's music, 
it is practically difficult to  know; the work canno; be appreciated 
in less than its entirety; and its entirety is that of a bound volume 
of a magazine. There is no occasion on which i t  can be performed 
as a whole in public. We must live with it, and form ourselves 
into groups of singers who can produce i t  among themselves. 

The famous book of Lamentations, known as the first book, ap- 
peared in 1588, with a dedication to Pope Sixtus V. in which 
Palestrina complains of the poverty which compels him in his 
old age to publish this work in a small format and to leave many 
other things unpublished. The latter complaint is nobly justified 
by the enormous number and importance of his posthumous 
works. H e  published six books of masses. His son, Igino, pub- 
lished the seventh; but another seven posthumous volumes fol- 
lowed year by year, and late in the 19th century Haberl filled yet 
another volume with some of Palestrina's greatest works. 

A set of hymns for the whole year appeared in I 589. They are 
severe and elaborate compositions, treating the themes of the 
plain-chant in close fugue. Only the alternate stanzas are set, the 
rest being left to unharmonized plain-chant. 

I t  is possible that the Missa Pro Defunctis, which appears in 
the 1591 edition of the First Book of Masses may have been writ- 
ten for Sixtus V., who died in 1590. The obiter dicta of this pon- 
tiff, as  cited by Brini, have given a bad reputation t o  the harm- 
less Missa T u  et pastor ovium, and have not exaggerated the 
glories of the Missa Assurnpta est Maria. During the two years' 
pontificate of Gregory XIV., Palestrina produced a double set of 
Magnificats in the eight tones, on the lines of his hymns, one set 
giving the odd verses in polyphony, and the other set the even. 
In 1593, in the reign of Clement VIII., Palestrina dedicated to 
the abbe Anton Baume another great volume of Offertories for 
the whole year, in his finest motet style. His last publication was 
a book of Madrigali Spirituali, also one of his greatest and most 
deeply felt works. H e  was preparing a seventh volume of masses 
when he died on Feb. 2, 1594. 

I t  is immensely significant that the interest in an almost homo- 
phonic harmonic colour was already present in Palestrina's early 
madrigals, while a t  the same time he was capable of absorbing 
himself in abstruse Flemish puzzles. Facile he never was; and 
his weaker works are heavy. Haberl, in speaking of the First 
(really the last) Book o f  Lavzentations, finely characterizes Pales- 
trina's special power as "the capacity to remain true to  a funda- 
mental mood." The range of Palestrina's fundamental moods is 
wide. The despair of Job has never found deeper and truer ex- 
pression than in Palestrina's Paucitas dierum in the Fifth Book 
of Motets; nor has any more glorious music than that of Dunz 
complerentur in the Second Book of Motets been made to tell 
us of the ecstasy that came with the mighty rushing wind and 
fiery tongues of Pentecost. And it is all achieved in and by a 
style which is the quintessence of purity. The severest discipline 
of present-day academic counterpoint has no more to  do with it  
than Tertullian's Latin has with the style of Virgil. R. 0. Morris 
has shown, in The Technique o f  Counterpoint (Oxford University 
Press), how far our school teaching has travelled from the true 
Palestrina discipline; and Jeppesen, in the work above cited, 
shows how minutely accurate Palestrina's obedience to his own 
discipline is. And this is not asceticism. It denies itself nothing; 
for it  is God-intoxicated and its peace is in the Will that inspires it. 

Palestrina's works, as contained in the complete edition pub- 

lished by Breitkopf and H k t e l ,  comprise 256 motets in seven 
volumes, the last two consisting largely of pieces hitherto unpub- 
lished, with one or two wrongly or doubtfully ascribed to 
Palestrina; I 5  books of masses, of which only six were published 
in Palestrina's lifetime, the seventh being incompletely projected 
by him, and the 14th and 15th first collected by Haberl in 1887 
and 1888; three books of magnificats, on all the customary tones; 
one volume of hymns; one volume (two books) of offertories for 
the whole year; a volume containing three books of litanies and 
several 12-part motets; three books of lamentations; a very large 
volume of madrigals containing two early books and 30 later mad- 
rigals collected from mixed publications; two books of Madrigali 
spirituali, and four volumes of miscellaneous works, newly dis- 
covered, imperfectly preserved and doubtful. The fourth volume 
of motets contains the Song of Solomon; and the fifth volume is 
a collection designed for use throughout the Church year. 

(D. F. T.) 
PALEY, FREDERICK APTHORP (1815-1888), English 

classical scholar, born a t  Easingwold, Yorks., was the grandson of 
William Paley and was educated at  Shrewsbury and St. John's 
College, Cambridge. His conversion to Roman Catholicism 
forced him to leave Cambridge in 1846, but he returned in 1860 
and resumed his work as a "coach," until in 1874 he was appointed 
professor of classical literature a t  the newly founded R.C. Uni- 
versity a t  Kensington. This was closed in 18 j j for lack of funds, 
and Paley removed to Boscombe, where he died on Dec. 8, 1888. 
His most important editions are: Aeschylus, with Latin notes 
(1844-47; 4th ed., 1879)~  Euripides (2nd ed., 1872), Hesiod (and 
ed., 1883), Homer's Iliad (2nd ed., 1884), Sophocles, Philoctetes, 
Electra, Trachiniae, Ajax (1880)-all with English commentary; 
select private orations of Demosthenes (3rd ed., 1896-98) ; Theo- 
critus (2nd ed., 1869). H e  possessed considerable knowledge of 
architecture, and published manuals of Gothic Architecture (1846) 
and Gothic Mouldings (6th ed., 1902). 

PALEY, WILLIAM ( I  743-1805), English divine and philos 
opher, was born a t  Peterborough. H e  was educated a t  Giggles- 
wick school, of which his father was head master, and a t  Christ's 
College, Cambridge. H e  graduated in 1763 as senior wrangler, 
became fellow in 1766, and in I 768 tutor of his college. H e  
lectured on Clarke, Butler and Locke, and also delivered a 
systematic course on moral philosophy, which subsequently 
formed the basis of his well-known treatise on the Evidences of 
Christianity. The subscription controversy was then agitating the 
university, and Paley published an anonymous Defence of a 
pamphlet in which Bishop Law had advocated the retrench- 
ment and simplification of the 39 Articles. I n  1776 he was pre- 
sented to the rectory of Musgrave in Westmoreland, supplemented 
a t  the end of the year by the vicarage of Dalston, and presently 
exchanged for  that of Appleby. I n  1782 he became archdeacon of 
Carlisle. At the suggestion of his friend John Law (son of 
Edward Law, bishop of Carlisle and formerly his colleague a t  
Cambridge), Paley published (1785) his lectures, revised and 
enlarged, under the title of The  Principles of Moral and Polit- 
ical Philosophy. The book a t  once became the ethical text-book 
of the University of Cambridge, and passed through fifteen edi- 
tions in the author's lifetime. H e  strenuously supported the 
abolition of the slave trade, and in 1789 wrote a paper on the 
subject. The Principles was followed in 1790 by his first essay 
in the field of Christian apologetics, Horae Paulinae, or the Truth 
of the Scripture History o f  St.  Paul evinced by a Comparison of 
the Epistles which bear his Name with the Acts of  the APostles 
and zen'th one another, probably the most original of its author's 
works. I t  was followed in 1794 by the celebrated View of  the 
Evidences of  Christianity. Paley's latitudinarian views are said 
to have debarred him from the highest positions in the Church, 
but he became a canon of St. Paul's, subdean of Lincoln, and 
rector of Bishopwearmouth. During the remainder of his life 
his time was divided between Bishopwearmouth and Lincoln. I n  
1802 he published Natural Theology, or Evidences of the Exist- 
ence and Attributes of the Deity collected from the Appearances 
of Nabure, his last, and, in some respects, his most remarkable 
book. He died on May 2 5 ,  1805. 
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The face of the world has changed so greatly since Paley's 

day that we are apt to  do less than justice to his undoubted 
merits. H e  is nowhere original, and nowhere profound, but his 
strong reasoning power, his faculty of clear arrangement and 
forcible statement, place him in the first rank of expositors and 
advocates. 

For his life, see Lives, by G .  W. Mradley (1809) and his son Edmund 
Paley, prefixed to the 1825 edition of his works; Leslie Stephen in 
Pictionary of National Biography; Quarterly Review, ii. (Aug. 1809)~ 
IX. (July 1813). On Paley as a theologian and philosopher, see 
Leslie Stephen, English Thought in the Eighteenth Century, i. 405 seq., 
ii. 1 2 1  seq.; R. Buddensieg, in Herzog-Hauck's Reatencyklopadie fur 
protestantische Theologie, xiv. (1904). 

PALFREY, JOHN GORHAM (1796-1881)' American 
historian, was born in Boston, Mass., on May 2, 1796. H e  gradu- 
ated at  Harvard, 1815, and became pastor of the Brattle Square 
Unitarian church, Boston, 1818-31. H e  was professor of sacred 
literature in the Harvard divinity school, 183-39. Entering poli- 
tics, he was secretary of State of Massachusetts, 1844-47; a rep- 
resentative in Congress, 1847-49; and postmaster of Boston, 
1861-67. H e  was editor of the North American Review, 1835-43. 
As a writer he is best known by his History of New England to 
the Revolutionary W a r  (1858-60). H e  died a t  Cambridge, Mass., 
on April 26, 1881. 

PALGHAT, a town of British India, in the Malabar district 
of Madras on a short branch of the Madras railway from Ola- 
vakhot. Pop. (1931), 49,064. AS the key to Travancore and 
Malabar from the East, i t  was formerly of considerable strategic 
importance. The fort fell into British hands in 1768, and subse- 
quently formed the basis of many of the operations against Tip- 
poo. The easy ascent by  the Palghat pass affords the chief route 
from the west coast to  the interior. There is a government college. 

PALGRAVE, SIR FRANCIS (1788-1861), English his- 
torian, was the son of Meyer Cohen, a Jewish stockbroker, and 
was born in London in July 1788. H e  edited several 
volumes for the Record Commission. I n  1832 he was knighted, 
and he became deputy-keeper of the public records in 1838, 
holding this office until his death a t  Hampstead on July 6, 1861. 
Palgrave's most important work is his History of  Normandy and 
England ( 4  vols. 1851-1864), which deals with the history of 
the two countries down to 1101. 

He also wrote History of England, Anglo-Saxon Period (1831) ; 
Rise and Progress of the English Commonwealth (1832) ; Essay upon 
the original Authority of the King's Council, etc. His collected his- 
torical works were edited by his son, Sir R. H. I. Palgrave, in 1919. 

PALGRAVE, FRANCIS TURNER (1824-18g7), English 
critic and poet, eldest son of Sir Francis Palgrave (q.v.),  was 
born a t  Great Yarmouth, on Sept. 28, 1824. H e  was educated at  
Charterhouse, and a t  Balliol College, Oxford. In  1846 he inter- 
rupted his university career to serve as assistant private secretary 
to Gladstone, but returned to Oxford the next year, and took a 
first class in Literae Humaniores. From 1847 t o  1862 he was 
fellow of Exeter College, and in 1849 entered the Education 
Department a t  Whitehall. I n  1850 he became vice-principal of 
Kneller Hall Training College at  Twickenham. There he came 
into contact with Tennyson, and laid the foundation of a lifelong 
friendship. When the training college was abandoned, Palgrave 
returned t o  Whitehall in 1855, becoming examiner in the Educa- 
tion Department, and eventually assistant secretary. H e  married, 
in 1862, Cecil Grenville Milnes, daughter of James Milnes-Gas- 
kell. I n  1885 he succeeded John Campbell Shairp as professor 
of poetry a t  Oxford. H e  died in  London on Oct. 24, 1897. Pal- 
grave published some volumes of poetry, Visions of England, 
(1880--811, Amenophis (1892), and others; but his work as a 
critic was by  fa r  the more important. His Landscape in Poetry 
(1897) showed wide knowledge and critical appreciation of one of 
the most attractive aspects of poetic interpretation. 

But Palgrave's principal contribution to the development of 
literary taste was contained in his Golden Treasz~ry of English 
Songs and Lyrics (18611, a n  anthology of the best poetry in the 
language constructed upon a plan sound and spacious, and fol- 
lowed out with a delicacy of feeling which could scarcely be 
surpassed. Palgrave followed i t  with a Treasury of Sacred Song 

(1889), and a second series of the Golden Treasury (x897), in- 
cluding the work of later poets, but in neither of these was quite 
the same exquisiteness of judgment preserved. 

Among his other works were The Passionate Pilgrim (1858), a 
volume of selections from Herrick entitled Chrysomela (1877)~ a 
memoir of Clough (1862) and a critical essay on Scott (1866). See 
Gwenllian F. Palgrave, F. T. Palgrave (1899). 

PALGRAVE, SIR REGINALD (1829-1904), became a 
solicitor in 1851; but two years later was appointed a clerk in the 
House of Commons, becoming clerk of the House on the retire- 
ment of Sir Erskine May in 1886. H e  was made a K.C.B. in  1892, 
retired from his office in  1900, and died a t  Salisbury on July 13, 
1904. Sir Reginald wrote The Chairman's Haldbook; The House 
of Commons: Illustrations of  its History and Practice (1869); 
and Cromwell: an appreciation based on  contemporary evidence 
(1890). 

PALGRAVE, SIR ROBERT HARRY INGLIS, KT. 
1909 (182;-19191, Eritish banker and economist, was born a t  
Westminster on June 11, 1827, the son of Sir Francis Palgrave 
(q.v.).  H e  was educated at  Charterhouse and entered Barclay's 
h m ' ~  at 3'armouth. i n  1875 he was one of three representatives of 
the English issuing country bankers who gave evidence before the 
select committee on Banks of Issue. H e  edited The Economist 
from 1877 to 1883, and published many works on banking, as  well 
as The Local Taxation of Great Britain and Ireland (1871). H e  
edited Palgrave's Dictionary of Political Economy (1894-1906; 
new ed. 1925). H e  died a t  Bournemouth on Jan. 25, 1919. 

PALIKAO, CHARLES GUILLAUME MARIE AP- 
POLLINAIRE ANTOINE COUSIN-MONTAUBAN, 
COMTE DE (1796-1878), French general and statesman, was born 
in Paris on June 24, 1796. H e  served as a cavalry officer in Algeria, 
and captured Abd-el-Kader. H e  was promoted general of division 
and commanded the province of Constantine, receiving a home 
command in 18j8. I n  1859 he led the French troops in the joint 
French and British expedition to  China. In  1862 Napoleon 111. 
gave him the title of comte de Palikao. I n  1865 he commanded 
the IV. army corps at  Lyons. After the first disasters of 1870 
had shaken the Ollivier ministry the empress regent made him 
minister of war, and he became president of the council (Aug. 
10). H e  reorganized the military resources of the nation, and 
claimed to have created three new army corps, 3 5 new regiments, 
and ~oo,ooo gardes mobiles in 24 days. His scheme t o  send the 
army of Chilons to  raise the blockade of Metz ended with the 
disaster of Sedan. After the capitulation of the emperor the 
dictatorship was offered to Palikao, but he refused t o  desert the 
empire, and proposed a council of national defence. But the 
chamber was invaded by the mob, and Palikao fled to Belgium. 
I n  1871 he published U n  Ministkre de la guerre de vingt-quatre 
jours. H e  died at  Versailles on Jan. 8, 1878. 

PAL1 LANGUAGE AND LITERA$URE. Pili was 
applied to  the text of the Hinayiina Buddhist scripture (see 
BUDDHISM) preserved in Ceylon. Used now for the language in 
which those texts were written, it  usually includes the language of 
the subsequent commentaries and other writings. By some its 
meaning has been extended to cover all the cognate Middle Indian 
dialects found in the inscriptions and other documents. The 
present article will be confined to the language of the Pali canoQ 
and its commentary. 

Origin.-The Aryan or  Indo-Aryan branch of the Indo-Euro- 
pean family of languages was introduced into India by  invading 
tribes during probably the latter half of the second ~nillennium 
B.C. The oldest document of this language, the Rgveda (see SAN- 
SKRIT), was handed down only by a n  oral, though exceedingly 
exact, tradition. The first contemporary documents, however, the 
Inscriptions of Asoka (q.v . ) ,  are written in a dialect or dialects 
which, although clearly later forms of that of the Vedic texts, 
already show marked dialectical differences according t o  the dis- 
tricts in which they were set up. Although these date only from 
the middle of the 3rd century B.c., i t  is certain that even by the 
latter half of the 6th century B.C. (the probable period of the 
Buddha's preaching) the Aryan language had spread b y  conquest 
and infiltration over very considerable areas of northern India. 
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There were a t  this period two considerable kingdoms in the north 
and east of the Gangetic plain, one Kosala (corresponding roughly 
t o  modern Oudh), the other Magadha (corresponding to the dis- 
tricts of Patna and part of Gaya). Magadha later swallowed up 
Kosala. The Buddha himself, a native of Kosala, passed much of 
his ministry in Magadha; and i t  has been held that the language 
of the Pali texts was based upon the contemporary dialect either 
of Kosala or of Magadha, the latter view being in particular 
supported by the use of the term MBgadhi or language of Ma- 
gadha applied to  Pali. But even if original collections of the Bud- 
dha's sayings were handed down in the current dialect of Kosala 
or Magadha, they may have been subsequently re-edited or re- 
written in some other dialect. Others see the origin of the language 
of the existing texts in the dialect of some later centre of Bud- 
dhist learning, such as TaksaSilB in the north-west or Ujj lni  (mod- 
ern Ujjain), capital of Avanti in the west, the influence of which 
has been considered by others as predominant in the formation 
of the language. 

Pali, in its earliest texts, is a language of mixed dialectical 
forms, some common to both north-western and eastern dialects; 
others peculiarly eastern. These may be due to the influence of 
an original recension in an eastern dialect or to the general in- 
fluence of the eastern vernaculars on the other Indo-Aryan lan- 
guages, especially during the predominance of the Mauryan em- 
pire with its eastern capital. I t s  main characteristics are those 
of a western dialect. Tradition has it  that the Buddhist scrip- 
tures were brought to  Ceylon by  Asoka's son, Mahinda, who had 
spent his childhood in Ujjlni.  I n  Ceylon the study and the use of 
Pali, which died out in India, was prosecuted by the Buddhists 
and carried thence to Burma and Siam, where it  still remains to 
some extent the language of literature or a t  least of religion. 

Sounds.-Pali possessed the following sounds : Vowels : a, 
ti, i, Z, u ,  u, 6, 6. Consonants: stops and nasals: gutturals: k ,  kh, 
g, gh, 2; palatals: c, ch, j, jh, G; cerebrals: t ,  [h, d ,  dh, n; dentals: 
t, th ,  d,  dh, n; labials: p, ph, b, bh, m. Liquids: r,  1, 4. Semi- 
vowels: y, v. Sibilant: s. Aspirate: h. Undefined nasal: lit. This 
system derived with certain modifications from that of Vedic 
Sanskrit. Among the vowels Skt. ai, au became Z, 6, thus con- 
fused with original 6, 6. Skt. ? became a (and in some words 
i or  a). Thus the three members of the characteristic vowel-al- 
ternations of Sanskrit were reduced to two: i:d, u :d ;  while that 
of r : a r : i r  was upset altogether. This system was further con- 
fused by the shortening of all Sanskrit long vowels in closed 
syllables, which caused, for example, the loss of all distinction 
between such pairs as Skt. candrdh, "moon" and czndrah, "lunar," 
since both became candd. 

The Sanskrit consonants, as single sounds, remained in princi- 
ple unchanged, except that all sibilants: S, s, s were confused un- 
der one form, s. On the other hand consonants in contact with 
each other were liable to  change, a stop being assimilated to a 
following stop (e.g., satta, duddham from Skt. saptd, dugdhdm) 
and a continuant to a following or preceding stop (e.g., akkd, aggi 
from Skt. arkdh, agnih). If the assimilated consonant was a sibi- 
lant, the resultant group was aspirated (e.g., atthi, vacchd, acchi 
from Skt. dsti, vatsdh, dksi). Lastly, all final consonants had dis- 
appeared (e.g., vij ju from Skt. vidyzit). 

Nouns.-Its grammatical forms are clearly derived from Vedic 
Sanskrit. But the process of simplification and normalization 
has proceeded much further. I n  the declension of the noun the 
dual has disappeared, leaving only two numbers, singular and 
plural. Among the cases the dative has almost lost its separate 
existence, its place being taken by the genitive; and in general, 
chiefly through the action of sound-change, the number of cases 
with separate terminations has been greatly reduced. The declen- 
sion in the singular of a feminine stem in -d illustrates this: 

Sanskrit Pali Sanskrit Pali 
nom. kanyb kaEE& abl. kanybyah kaEn"dya 
acc. kanybm kaCRalit gen. kanybydh kaiifiaya 
inst. kany&ya kaAnldya loc. kanyay& kanlficiya or -ak 
dat. kanyciyai kaiifiilya voc. kdny8 kaEii8. . 

Verbs.-The changes in the verbal system are still greater. 
The athematic stems of Vedic (in which the termination is added 

directly to  the root) have been mostly replaced by thematic 
stems, in  which the insertion of the vowel a preserves the individ- 
uality of both root and termination (e.g., lddhi, lihdnti have 
been replaced by ZZh-a-ti, ZZh-a-nti). The middle voice is in 
process of disappearance. Among the moods, traces are still 
found in the oldest stratum of the subjunctive, but like the im- 
perative and optative i t  is confined to the present stem. Of the 
tenses, the perfect has ceased to play any part in regular conju- 
gation, while the imperfect and aorist have combined into one 
tense. The use of participial phrases in place of finite verbal forms 
is increasing. 

Numerals.-In general the numeral system is that of Sanskrit, 
alterations in form being due to sound-change, rather than t o  
the introduction of any new principle. 

Gender.-Gender is grammatical and is divided into three 
categories: masculine, feminine and neuter-following the sys- 
tem of Sanskrit. But there is already some disturbance of the 
system. The neuter of the numerals for "two" and "three" is 
used sometimes with masculine and feminine nouns. A growing 
confusion between masculine and neuter stems presages the loss 
in most of the modern languages of all distinction between these 
genders. 

Vocabulary.-The vocabulary, though based primarily on 
that of Vedic Sanskrit, shows changes and developments of 
meaning and the admission of new words. Some words of the 
modern languages make their first recorded appearance in Pali, 
e.g., kaddhati, "drags" (replacing Skt. kdrsati) appears to-day in 
Panjabi kaddhe, Hindi kirhe,  etc. Later the growing influence of 
literary Sanskrit caused the inclusion of numerous new words of 
that language disguised under a Pali form. 

BIBLIOGRAPHY.-E. Miiller, Simplified Grammar of the Pali Lan- 
guage (1884) ; C. Duroiselle, Pali Grammar (1921) ; D. Andersen, 
Pali Reader (1910) ; W. Geiger, Pali Literatur und Sprache (1916, 
bibl.) ; R. C .  Childers, Dictionary of  the PaEi Language (1875) ; 
Mrs. Rhys Davids and W. Stede, Pdi-English Dictionary (1925) ; 
V .  Trenckner, D. Andersen, H. Smith, Critical Pali Dictionary (1924 
onwards). On the origin: A. B. Keith, "Pali" in Indian Historical 
Quarterly i., 3 (1925, bibliography). (R. L. T.) 

LITERATURE 
The canonical texts of the literature of Pali are divided into 

three collections called Pitakas, i.e., baskets. This figure of speech 
refers not to  a crate in  which things can be stored, but t o  the bas- 
kets, used in India in excavations as a means of handing on the 
earth from one worker to  another, hence to a tradition. The first 
Pitaka contains the Vinaya-that is, Rules of the Order; the sec- 
ond the Suttas, giving the doctrine, and the third the Ablzid- 
hamma, analytical exercises in the psychological system on which 
the doctrine is based. These have now all, mainly through the 
work of the Pali Text Society, been published in Pali. 

The Vinaya was edited in 5 vols. by H. Oldenberg; and the more 
important parts of it  have been translated into English by Mrs. 
Rhys Davids and Oldenberg in their Vinaya Texts.  

The Sutta Pitaka consists of five Nik iyas  (collections), four 
principal and one supplementary. The four principal ones have 
been published for the Pali Text Society, and nearly all have been 
translated into Engfish. These four Nikiyas ,  16 vols. in all, are 
the main authorities for the doctrines of early Buddhism. The 
fifth NikCya is a miscellaneous collection of treatises, mostly very 
short, on a variety of subjects. I t  contains lyrical and ballad 
poetry, specimens of early exegesis and commentary, lives of the 
saints, collections of edifying anecdotes and of the now well 
known Jitakas or Birth Stories. This had by 1927 been edited 
for the Pali Text Society in 16 vols. by  various scholars. 

Of the seven treatises contained in the Abhidhamma Pitaka all 
had by 1923 been published by the Pali Text Society, and three 
had been translated by Mrs. Rhys Davids, Mr. S. 2. Aung and 
Dr. B. C. Law. A description of the contents of these books in  the 
canon is given in Rhys Davids' American Lectures, pp. 44-86. 

As yet but little progress has been made in the historical 
criticism of these books. Out of the 29 works contained in the 
three Pitakas only one claims to have an author. That one is the 
Kathii Vatthu, ascribed to Tissa the son of Moggali, no doubt 
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identical with Upagupta, the teacher of Asoka, who presided 1 
over the third council held under Asoka. I t  is the fifth book of 
the third Pitaka. All the rest of the canonical works grew up in 
the schools of the Order, and most of them appear to  contain 
documents, or passages, of different dates. In  the introduction to 
his edition of the Vinaya,  Oldenberg has shown that there are a t  
least three strata in the existing presentation of the Rules of the 
Order, the oldest portions going back probably to the time of the 
Buddha himself. I t  seems probable that the Vinaya and the four 
N i k i y a s  were put substantially into the shape in which we now 
have them before the council a t  Vesali, IOO years after the 
Buddha's death; that alterations and additions were made in them, 
and most of the five N i k i y a s  and the Abkidhamma books com- 
pleted, a t  various times down to the third council under Asoka; 
and that the canon was then considered closed. No evidence has 
yet been found of any alterations made, after that time, in Ceylon; 
but there were probably before that time, in India, other books, 
now lost, and other recensions of some of the above. 

Of classical Pali in northern India subsequent to the canon 
there is but little evidence. Three works only have survived. 
These are the iviiiinda-panha; the iv 'e~ci  Pakara?za; and ihe 
Petakopadesa. The first belongs to the north-west, the others to  
the centre of India, and all three may be dated vaguely in the 1st 
or 2nd centuries A.D. They are the sole survivors of what must 
have been a vast and varied literature. Prof. Takakusu has shown 
the possibility of several complete books belonging to it being still 
extant in Chinese translations and we may yet hope to recover 
original fragments in central Asia, Tibet, or Nepal. 

At p. 66 of the Galzdlza Vamsa,  a modern catalogue of Pali 
books and authors, written in  Pali, there is given a list of ten 
authors who wrote Pali books in India, probably southern India. 
We may conclude that these books are still extant in Burma, 
where the catalogue was drawn up. Three only of these ten 
authors are otherwise known. The first is Dhammapala, who 
wrote in  Klncipura, the modern Conjevaram in south India, in 
the 5th century of our era. His principal work is a series of com- 
mentaries on five of the lyrical anthologies included in the miscel- 
laneous N i k i y a .  Four of these have been published by the Pali 
~~~t society; and E. ~~~d~ has discussed in the Z.D.M.G. (Ip,97) 
PP. 105-127, all that is known about him. DhammapZ1a wrote 
also a commentary on the Netti mentioned above. The second is 
Buddhadatta of the same date, author of prose and metrical 
comments on vjnaya and ~ b h i d h ~ ~ ~ ~ ~ ,  edited by A. p. Buddha- 
datta for the Pali Text Society. The third is Buddhaghosa, who 
wrote the comprehensive treatise, Visuddhi Magga, translated as 
T h e  Path  of Pur i ty ,  by P. Maung Tin for the Pali Text Society, 
and recast in much of the Pi!aka preserved in 
Ceylon in Sinhalese. 

The whole of these Pali books composed in India have been lost 
there. They have been preserved for  us by the unbroken succes- 
sion of Pali scholars in Ceylon and Burma. These scholars (most 
of them members of the Buddhist order)  not only copied and 
recopied the Indian Pali books, but wrote a very large number 
themselves. We are thus beginning to know something of the his- 
tory of this literature. Two departments have been subjected t o  
critical study; the Ceylon chronicles by Prof. W. Geiger in his 
M a h i v a m s a  u n d  Dipavamsa, and the earlier grammatical works 
by Prof. 0. Franke in two articles in the Journal o f  the Pali Tex t  
Society for  1903, and in his Geschichte zmd Rrit ik der e in l  
heintischen Pali Granzmatik. Dr. Forchhammer in his Jardine Prize 
Essay,  and Dr .  Mabel Bode in her Pali Literature in Burma, have 
collected many details as to the Pali literature in Burma, and Dr. 
G. P.  RiIalalasekera has done the same for that in Ceylon in his 
Pali Literature in Ceylon. 

The result of these investigations show that in Ceylon from the 
3rd century B.C. onwards there has been a continuous succession 
of teachers and scholars. RIany of them lived in the various 
vih iras  or residences situate throughout the island; but the main 
centre of intellectual effort, down to the 8th century, was the 
M a h l  VihZra, the Great Minster, a t  Anuridhapura. This was, 
in fact, a great university. Authors refer, in the prefaces to their 
books, to the Great Minster as the source of their knowledge. 

And to it  students flocked from all parts of India. The mosl 
famous of these was Buddhaghosa, from Behar in  north India, 
who studied at  the Minster in the 5th century A.D., and wrote 
there all his well known works. Several of these, out of about 2 0  

still extant, have been and are being edited for the Pali Text 
Society. About a century before this the Dipavamsa, or Island 
Chronicle, had been composed in Pali verse, apparently the work 
of a beginner in Pali composition. This was followed in about a 
century by Mahangma's Makhvamsa, a more elegant recast of 
the Dipavamsa. No work written in Pali in Ceylon a t  a date older 
than the former has yet been discovered. I t  would seem that up 
to the 4th century of our era the Sinhalese had written exclusively 
in their own tongue; that is to  say that for six centuries they had 
studied and understood Pali as a dead language without using it  
as a means of literary expression. I n  Burma, on the other hand, 
where Pali was probably introduced from Ceylon, no writings in 
Pali can be dated before the 11th century of our era. Of the his- 
tory of Pali in  Siam very little is known. There have been good 
Pali scholars there since late .mediaeval times. A very excellent 
edition of the 27 canon~cal books and the principal commentaries 
has been recenriy printed rhere, and rhere exist in our European 
libraries a number of Pali mss. written in  Siam. 

I t  would be too early to  attempt any estimate of the value of 
this secondary Pali literature. Only a few volumes out of several 
hundreds known to be extant in ms. have yet been published. But 
the department of the chronicles, the only one so far a t  all ade- 
quately treated, has thrown so much light on many points of the 
history of India that we may reasonably expect results equally 
valuable from the publication and study of the remainder. The 
works on religion and philosophy especially will be of as much 
service for the history of ideas in these later periods as  the pub- 
lication of the canonical bpoks has already been for the earlier 
period to which they refer. The Pali books written in  Ceylon, 
Burma and Siam will be our best and oldest, and in many respects 
our only, authorities for the sociology and politics, the literature 
and the religion, of their respective countries. 
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( T . W . R . D . ; C . A . F . R . D . )  
PALIMPSEST. The custom of removing writing from an 

inscribed surface, arid thus preparing that surface to  receive 
another text, is an old one. The term palimpsest (from Gr. ahX~v,  
again, and $hw, I scrape) is used by Catullus and Cicero, refer- 
ring, respectively, to  papyrus (?) and waxen tablets; and by 
Plutarch, who tells of Plato comparing Dionysius to  a @i@X~ov 
~aXip$qumv, as his tyrant nature, being 8vuk~aXvros, showed 
like imperfectly erased writing. The reference here is clearly to 
washing writing off papyrus. ~ a X i , u $ y u ~ o s  can only a t  first have 
been applied to  mss. of a material strong enough to bear actual 
scraping or rubbing, as a t  first to waxen tablets and vellum 
books. There are still some tablets surviving with traces of earlier 
writing under a fresh layer of wax. Papyrus could not be scraped 
or rubbed; writing was sponged from it. This could not be very 
cleanly done, so the material was only re-used for unimportant 



PALINDROME-PALISSY 
documents. Earlier writing is seldom detected in extant papyri 
n o  doubt because of the abundant supply of that material. 

I n  the early period of palimpsests, vellum mss. were washed, not 
scraped. I n  course of time, e.g., by atmospheric action, the origi- 
nal writing would partly reappear; thus many capital and uncial 
palimpsests have been successfully deciphered. I n  the later middle 
ages vellum surface was scraped away; the reading of the later 
examples is therefore often impossible. Besides actual rasure, 
there were various recipes for effacing writing, e.g., to soften the 
surface with milk and meal, and then to rub with pumice. To  
bring out the original writing various chemical reagents have been 
tried. The old method of smearing with tincture of gall ultimately 
rendered the text illegible. Of modern reagents the most harmless 
appears to  be hydrosulphate of ammonia; but this also needs 
caution. 

The custom of re-using vellum mss. arose primarily from dearth 
of material. I n  the case of Greek mss. so great was the consump- 
tion of old codices that a synodal decree (A.D. 691) forbade the 
destruction of intact mss. of the Scriptures or the church Fathers, 
The decline of the vellum trade on the introduction of paper inten- 
sified the scarcity. Vast destruction of the broad quartos of the 
early centuries of our era took place after the fall of the Roman 
empire, so the most valuable Latin palimpsests are found in vol- 
umes remade from the 7th to  the 9th centuries. No entire work 
has been found in the original text of a palimpsest, but portions 
of many works were used to form a volume. This proves that 
scribes made use of any suitable material available. 

An enumeration of the different palimpsests of value is not here 
possible (see Wattenbach, Schriftwesen, 3rd. ed. pp. 299-317); 
but a few may be mentioned of which facsimiles are accessible. 
The ms. in the Biblioth6que Nationale, Paris, known as the Codex 
Ephraemi, containing portions of the 0. and N. testaments in Gr. 
( ?  5th century) is covered with works of Ephraem Syrus in a 
hand of the 12th century (ed. Tischendorf, 1843, 1845). Among 
the Syriac mss. from the Nitrian desert in Egypt, now in the 
British Museum, some important texts have been recovered. A 
volume containing a work of Severus of Antioch of the 9th century 
is written on palimpsest leaves taken from mss. of the Iliad, and 
the Gospel of St. Luke, both of the 6th century (Cat. Anc. Mss. 
vol. i. pls. 9, IO), and the Elements of Euclid of the 7th or 8th cen- 
tury. T o  the same collection belongs the double palimpsest, in 
which a text of St. John Chrysostom, in Syriac, of the 9th or 10th 
century covers a Latin grammatical treatise of the 6th century, 
which in its turn has displaced the Latin annals (5th century) of 
Granius Licinianus. For Latin palimpsests also see the Exempla of 
Zangemeister and Wattenbach. By using skill and judgment, 
photography may be often made a useful agent in the decipher- 
ment of obscure palimpsest texts. 

PALINDROME, a verse or sentence which runs the same 
when read either backwards or forwards. Such is the verse- 

Roma tibi subito motibus ibit amor. 
Some have refined upon the palindrome and composed verses each 
word of which is the same read backwards as  forwards; for 
instance, that of Camden:- 

Odo tenet mulum, madidam mappam tenet Anna, 
Anna tenet mappam madidam, mulum tenet Odo. 

The following is still more complicated, as it can be read in 
four ways-upwards and downwards as well as  backwards and 
forwards :- 

S A T O R  

A R E P O  
T E N E T  
O P E R A  

R O T A S  

PALINGENESIS, a term used in philosophy, theology and 
biology (Gr. aiLXiv, again, Y~VCULS,  becoming, birth). I n  philo- 
sophy it denotes in its broadest sense the theory (e.g., of the 
Pythagoreans) that the human soul does not die with the body but 
is "born again" in new incarnations. I t  is thus the equivalent of 
metempsychosis (q.v.). The term has a narrower and more specific 
use in the system of Schopenhauer, who applies it  to  his doctrine 

that the will does not die but manifests itself afresh in new individ- 
uals. H e  thus repudiates the primitive metempsychosis doctrine 
which maintains the reincarnation of the particular soul. The word 
"palingenesis" or rather "palingenesia" may be traced back to the 
Stoics, who used the term for the continual re-creation of the 
universe by the Demiurgus (Creator) after its absorption into him- 
self. Similarly Philo speaks of Noah and his sons as leaders of a 
"renovation" or "re-birth" of the earth. Josephus uses the term 
of the national restoration of the Jews, Plutarch of the transmi- 
gration of souls, and Cicero of his own return from exile. I n  the ' New Testament the properly theological sense of spiritual regen- 
eration is found, though the word itself occurs only twice; and it  
is used by the church Fathers, e.g., for the rite of baptism or for 
the state of repentance. I n  modern biology "palingenesis" has been 
used for the exact reproduction of ancestral features by inherit- 
ance, as opposed to "kenogenesis" (Gr. K U L V ~ S ,  new), in which 
the inherited characteristics are modified by environment. 

PALISSY, BERNARD (151-1589), French potter (see 
CERAMICS), is said to  have been born about 1510, either a t  Saintes 
or Agen, and died in Paris in 1589. I t  has been stated, on in- 
sufficient authority, that his father was a glass-painter and that 
he served as his father's apprentice. H e  tells us that he was ap- 
prenticed to a glass-painter and that he also acquired the elements 
of land-surveying. At the end of his apprenticeship he became a 
travelling workman; acquiring knowledge in many parts of 
France and the Low Countries, perhaps even in the Rhine 
Provinces of Germany and in Italy. 

About 1539 he settled at  Saintes. At this time he was shown a 
white enamelled cup which so pleased him that he determined-to 
use his own expressive phrase "like a man who gropes in the 
dark''-to discover the secrets of its manufacture. Most writers 
have supposed that this cup was a piece of the enamelled majolica 
of Italy, but it  is more likely that it  was a specimen of Chinese . 
porcelain, then one of the wonders of the European world. First 
Palissy mastered the rudiments of peasant pottery. Other equip- 
ment he had none, except such information as  he presumably had 
acquired of the manufacture of European tin-enamelled pottery. 

For nearly 16 years Palissy laboured on through a succession of 
utter failures. At times he and his family were reduced to poverty; 
he burned his furniture and even, it  is said, the floor boards of 
his house to feed his furnaces. All these struggles and failures 
are recorded by  Palissy in  his simple and interesting autobi- 
ography. The tragedy is that Palissy not only failed t o  discover 
the secret of Chinese porcelain, but that when he d ~ d  succeed in 
making the special type of pottery that will always be  associated 
with his name it  should have been inferior technically to  the 
contemporary productions of Spain and Italy. His first successes 
can only have been a superior kind of "peasant pottery" deco- 
rated with modelled or applied reliefs coloured naturalistically 
with'glazes and enamels. These works had already attracted at- 
tention when, in 1548, the constable de Montmorency was sent 
into the Saintonge to suppress the revolution there. Montmorency 
protected the potter and found him employment in decorating 
with his glazed terra-cottas the chbteau d'Ecouen. This patronage 
brought Palissy into fame a t  the French court. His workshops 
and kilns were destroyed, but he was saved, and appointed "in- 
ventor of rustic pottery to  the king and the queen-mother"; about 
1563, under royal protection, he was allowed to establish a pot- 
tery works in Paris near the palace of the Louvre. For about 25 
years Palissy lived and worked in Paris as a personal favourite 
of Catherine de' Medici, and of her sons. 

His productions passed through many phases. H e  made a large 
number of dishes and plaques ornamented with scriptural or 
mythological subjects in relief, and also reproductions of the 
pewter dishes and ewers of Fran~ois  Briot and other metal workers 
of the period. During this period he gave public lectures on 
natural history. His ideas of springs and underground waters were 
far in advance of the general knowledge of his time. H e  was one 
of the first to enunciate the correct theory of fossils. 

The close of Palissy's life was in keeping with his active anci 
stormy youth. I n  the fanatical outburst of 1588 he was thrown 
into the Bastille. He was condemned to death when nearly SO 



years of age, but he died in one of the dungeons of the Bastille 
in 1589. 

Palissy's Pottery.-The technique of his various wares shows 
their derivation from the ordinary peasant pottery of the period, 
though Palissy's productions are vastly superior to anything of 
their kind previously made in Europe. I t  appears almost certain 
that he never used the potter's wheel, as  all his best known pieces 
have evidently been pressed into a mould and then finished by 
modelling or by the application of ornament moulded in relief. 
His most characteristic productions are the large plates, ewers, 
oval dishes and vases t o  which.he applied realistic figures of 
reptiles, fish, shells, plants and other objects. Casts from these 
were fixed on to a metal dish or vase of the shape required, and 
a fresh cast of the whole formed a mould from which Palissy 
could reproduce many copies. The  various parts were painted in 
realistic colours of various shades of blue from indigo to ultra- 
marine, some rather vivid greens, several tints of browns and 
greys, and, more rarely, yellow. The authentic Palissy produc- 
tions excel in the sharpness of their modelling, in a perfect neat- 
ness of manufacture and in the subdued richness of their generai 
tone of coiour. Tne marbled coiours on the 'ua~ks u i  tile disi~es hi 
Palissy's work is soft and well fused, in the imitations it  is 
generally dry, even harsh and uneven. 

Another class of designs used by Palissy were plates, tazze and 
the like, with geometrical patterns moulded in relief and pierced 
through, forming open network. A few enamelled earthenware 
statuettes have been attributed to  him; but it  is doubtful whether 
he ever worked in the round. His productions have always been 
highly valued, and in the 17th century attempts were made. 
both a t  Delft and Lambeth, t o  adapt his "rustic" dishes with the 
reliefs of animals and human figures. These imitations are very 
blunt in modelling and coarsely painted. They are generally 
marked on the back in blue with initials and a date-showing 
them to be honest adaptations to  a different medium, not attempts 
a t  forgery. Between 1840 and 1870, copies of Palissy's "Bestiole" 
dishes were made with great skill and success by Avisseau of 
Tours, and afterwards by  Pull of Paris. The well-known potter. 
Barbizet, who set out t o  make "Palissys" for the million, flooded 
France with rude copies that should never have deceived anyone. 

The best collections of Palissy's ware are those in the museums 
of the Louvre, the HGtel Cluny, and S k r e s ;  and in England those 
in the Victoria and Albert museum, the British Museum and the 
Wallace Collection. 

Palissy wrote with vigour and simplicity on a great variety 
of subjects, such as agriculture, natural philosophy, religion and 
especially in his L'Art de terre, where he gives an account of his 
processes and how he discovered them. 

See Delecluze, B. Palissy (1838) ; Marryat, Pottery (1850, pp 
31 seq.) ; A. Dumesnil, B. Palissy, le potier de terre (1851) ; Morley 
Life of Palissy (1855) ; EnjubauIt, L'Art ciramique de B. Palissy 
(1858) ; H .  Delange, Monographie de Poeuvre de B. Palissy (1862); 
A. Tainturier, Terres ie'mailldes de Palissy (1863) ; Audlat, Etude sw 
la vie . . . de B. Palissy (1868). For Palissy as a Huguenot, sec 
Rossignol, Des Protestantes illzdstres, No. iv. (1861). The best English 
account of Palissy as a potter is that given by M. L. Solon in hi: 
History and Description o f  the Old French FaZence (1903). 

PALITANA, a native state of India in the Western India 
States agency of the Bombay presidency. Area, 290 sq.m.; pop 
(1931) 62,150. The chief is a Gohel Rajput, with the title of 
Thakur Sahib. Tribute jointly to the gaekwar of Baroda and the 
nawab of Junagarh, £700. The state is noted for its horses and 
horse-breeding. The chief products are grain, sugar and cotton. 
The capital of the state is Palitana (pop. 13,343), on the Bhau- 
nagar railway. Above the town to the west rises the hill of 
Satrunja, sacred to the Jains. On this hill, all the peculiarities of 
Jain architecture are found in a marked degree. Some of the 
temples are as old as the 11th century. The hill is visited by 
crowds of pilgrims every year. 

PALK STRAITS, the channel lying between the mainland 
of India and the island of Ceylon. I t  is named after Robert 
Palk, governor of Madras (175 5-1763) The straits lie north 
of the line of reefs called Adam's Bridge, while the Gulf of 
Manaar lies south of it. 

PALLA, PALA or IMPALA, a red South African antelope of 
the size of a fallow-deer, characterized by the large black lyrate 
horns of the bucks, and the presence in  both sexes of glands on 
the back of the hind feet bearing a tuf t  of black hairs. On the 
east side the palla (Aepyceros melampus) ranges as far north as 
the Southern Sudan; in Angola it  is replaced by a species (Ae. 
petersi) with a black "blaze" down the face. Pallas associate in 
large herds in the neighbourhood of water. (See ANTELOPE.) 

PALLADIAN, a term applied to  any architecture of d 

rather heavily classic type making a great use of the orders and 
generally following the grandiose manner of the work of Andrea 
Palladio (1518-80); especially applied to  the later phase of the 
English Renaissance, introduced into England by Inigo Jones. 

A Palladian window or Palladian motive is a combination of 
three openings in which the central one is crowned by  an arch 
resting on entablatures which cap the smaller side openings and 
are supported on columns between the openings and pilasters 
a t  the sides. This motive is so-called because it  was first used 
on a large scale in Palladio's basilica a t  Vicenza (1549-1614). 

PALLADIO, ANDREA (1518-158o), Italian architect, was 
I--..- uu,ll :- x7: ,Lcl,fid GE pJo>.. 5c, I 5is. p. --be-.. ,..... + 'r..:--:-~ 
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took him to study architecture in Rome. I n  I 547 he returned to 
Vicenza. where he designed many fine buildings-among the chief 
being the Palazzo della Ragione, and the Barbarano, Porti and 
Chieregati palaces. Most of these buildings which Palladio de- 
signed to be executed in stone were mainly built of brick, covered 
with stucco, and are now in a very dilapidated condition. Pope 
Paul 111. called him t o  Rome to report upon the state of St. 
Peters. I n  Venice, Palladio built many stately churches, S. Giorgio 
Maggiore, the Capuchin church, and some large palaces on the 
Grand canal. His last great work was the Teatro Olimpico a t  
Vicenza, finished by  his pupil and fellow citizen Scamozzi. 

Palladio also designed many country villas in northern Italy. 
The villa of Capra is perhaps the finest of these, and has fre- 
quently been imitated. Palladio was a great student of classical 
literature, and published in 157 j an edition of Caesar's Commen- 
taries with notes. His I quattro libri dell' architettura, first pub- 
lished a t  Venice in 1570, has been translated into every European 
language. The original edition is a small folio, richly illustrated 
with well-executed woodcuts of plans, elevations and details of 
buildings. An edition with notes was published in England by 
Inigo Jones. The classical style adopted and partially invented 
by Palladio expressed a revolt against the extreme licence both 
of composition and ornament into which the architecture of his 
time had fallen. His drawings of ancient buildings are now of 
great value, as in  many cases the buildings have ceased t o  exist. 

See Montanari, Vita di Andrea Palladio (1749) ; Rigato, Osservaaioni 
sopra Andrea Palladio (1811) ; Magrini, Memorie intorno la vita di 
Andrea Palladio (1845) ; Milizia, Memorie degli architetti, ii. 35-54 
(1781) ; Symonds, Renaissance in Italy-Fine Arts, pp. 94-99; Zanella, 
Vita di Andrea Palladio (Milan, 1880) ; Barichella, Vita di Andrea 
Palladio (Lonigo, 1880) ; B. I?. Fletcher, A. Palladio, his life and 
works (1902). 

PALLADIUM, an image of Pallas (Athena), especially an 
archaic wooden image preserved in the citadel of Troy as  a 
pledge of the safety of the city. I t  was said that Zeus threw it  
down from heaven when Ilus was founding the city of Ilium, 
and that Odysseus and Diomedes carried i t  off from the temple 
of Athena, thus making the capture of Troy possible. Many 
cities in Greece and Italy claimed to possess the genuine Trojan 
Palladium, but especially i t  was identified with one of the holy 
objects kept in the penus or inner shrine of Vesta a t  Rome. I t s  
theft is a common subject in Greek art,  especially of the early 
time. 

PALLADIUM is a metal always present to  some extent in 
platinum ores, which sometimes consist almost wholly of this 
metal; i t  is occasionally, but rarely, found in small amounts in 
osmiridium and sometimes occurs in small quantities combined 
with gold in the Harz Mountains. (Symbol Pd, atomic number 
46, atomic weight, 106.7.) I t  is also present in appreciable 
amounts in most nickel ores, generally associated with a smaller 
amount of platinum, and in the Mond process of nickel extraction 
the residues (after removal of nickel) are worked up for platinum 
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metals, so that considerable quantities of both palladium and 
platinum are obtained from this source. Palladium was first 
isolated by Wollaston in 1802, who instead of publishing his 
discovery in the usual way placed a small amount on sale in Lon- 
don as a new metal, naming it  palladium after the recently dis- 
covered planet Pallas. An English chemist, Chenevix, examined 
the substance and concluded that it  was merely a platinum 
amalgam. The matter was cleared up when Wollaston disclosed 
the source of the metal in a paper in which he also announced the 
discovery of rhodium (Phil. Trans., 1804, 428; 1805, 316). 

Palladium is  readily obtained in the pure state by  several 
methods. It alone of the platinum metals forms an insoluble 
cyanide; in  ordinary treatment, after most of the osmium, 
iridium and ruthenium have been removed, the solution contain- 
ing platinum, palladium and rhodium is neutralized and precipi- 
tated with mercuric cyanide (alkaline cyanides are not so suitable, 
as soluble double cyanides are formed), palladium cyanide, 
Pd(CN),, being precipitated, which on simple ignition yields 
pure palladium. Another method of separating palladium is to 
add t o  a nearly neutral solution a large excess of ammonia. To  
the clear solution hydrochloric acid is added in excess when spar- 
ingly soluble palladosammine chloride, Pd(IiH,),Cl,, is slowly 
precipitated, which on ignition gives pure spongy palladium. Pal- 
ladium is a whitish metal very similar in appearance to  platinum, 
it  is malleable and ductile and has a specific gravity of about 11.5. 
I t  melts more readily than any other of the platinum metals, 
fusing at  1,549' C and being easily volatilized in an electric fur- 
nace. Palladium sponge is produced by ignition either of the 
cyanidc?or palladosammine chloride or ammonium palladium chlo- 
ride (NH,),PdCI,; palladium black is obtained by reduction of any 
of its salts in solution by formic acid. A stable black colloidal 
solution of palladium is produced by reducing with hydrazine 
hydrate a solution of palladous chloride in the presence of a pro- 
tective colloid, or in a less stable colloidal solution by passing an 
arc between palladium terminals under water containing a trace 
of caustic soda. Palladium differs from other platinum metals in 
being readily soluble in strong nitric acid, especially when this 
contains lower oxides of nitrogen. I n  the finely divided state of 
palladium black it  is soluble even in hydrochloric acid. I t  is 
readily attacked by fusion with caustic alkalis, and when heated 
in a current of air or oxygen is said to form the lowest oxide, 
PdO. I t  is attacked by fluorine a t  the ordinary temperature and 
at  a dull red heat by chlorine; on heating it  combines directly 
with sulphur. 

A very remarkable property of palladium is its power of ab- 
sorbing hydrogen. Graham showed that a palladium wire at a 
dull red heat was capable of absorbing 935 times its volume of 
hydrogen, thereby increasing in length by 1.6% or in bulk by just 
over 4%. Another experiment gave an increase in bulk of nearly 
10%. The maximum amount of hydrogen absorbable by palladium 
is roughly represented by the formula Pd,H, and it was at  one 
time supposed that a definite compound was formed. This, how- 
ever, has now been completely disproved chiefly by the work of 
Silverts and his co-workers ( I ~ I I ) ,  who have shown that the 
amount of hydrogen absorbed is a function of both temperature 
and pressure and that above 138' C the amount of hydrogen ab- 
sorbed is a constant agreeing closely with the formula T X V P  
(T=temperature, P=pressure). Hence the composition of the 
substance is variable and it cannot be a true compound. This 
property of palladium is shared but to  a much smaller extent by 
other allied metals, e.g., the platinum group, nickel, iron, copper 
and tantalum, and it is on this property that the catalytic reduc- 
tion by hydrogen of many substances depends, for the hydrogen 
molecule, H,, appears to be dissociated into two atoms when in 
this condition and thus becomes enormously more reactive (see 
CATALYSIS). Owing to this property also, hydrogen is capable of 
diffusing through sheets of these metals a t  a high temperature. 

Three oxides of palladium are known, Pd20,  PdO and Pd09; 
of these the first is unimportant but the others are basic and give 
rise to  the formation of two series of salts closely analogous to 
the corresponding platinum compounds, but the palladic salts 
are less stable than the corresponding platinic ones. Palladous 

clzloride, PdCl,, formed by the action of chlorine at  a dull red 
heat upon the metal or upon the sulphide PdS, or by the action of 
hot dilute aqua regia or a mixture of hydrochloric acid and 
chlorine upon the finely divided metal, crystallizes in reddish- 
brown crystals with two molecules of water. I t  combines readily 
with chlorides of the alkali metals giving double chlorides of the 
composition M3PdCI,. A solution of PdCl, readily absorbs car- 
bon monoxide, yielding definite compounds. This reaction is 
used in analysis as  a method of determining carbon monoxide in  
gaseous mixtures. Palladic chloride, PdCl,, is prepared by dis- 
solving the metal in cold strong aqua regia, when palladichloric 
acid, H,PdCla, is formed. The simple chloride can be prepared in 
solution by the action of chlorine upon palladous chloride or by 
dissolving palladic oxide, PdOz, in strong hydrochloric acid. The 
chloride combines easily with alkaline chlorides giving palladi- 
chlorides of the composition M,PdCl,. Palladous iodide, PdI,, is 
formed by precipitating a solution of any palladous salt with po- 
tassium iodide, as a black flocculent precipitate soluble in excess 
of the reagent to  a cherry-red solution. 

Palladous sulpl~ide, PdS, precipitated from solutions of pal- 
ladous salts by sulphuretted hydrogen, is also formed by heating 
the metal in sulphur vapour; it is insoluble in yellow ammonium 
sulphide. Palladic sulpl~ide, PdS,, can be prepared by dry methods 
only, such as by fusing the lower sulphide with a mixture of sul- 
phur and sodium carbonate. Palladium salts combine with am- 
monia in two different proportions forming compounds of the types 
Pd(NH,),X, (palladosammines) and Pd(NH,),X, (palladodiam- 
mines). Compounds of the former group are stable but those of 
the latter group easily lose ammonia and pass into the lower com- 
pounds. The ordinary salts of both series are weH known and 
the water-soluble hydroxides of both behave as strong bases. 

The uses to  which palladium has been put are many and 
various. I t  is frequently used in astronomical and other instru- 
ments of precision as  the basis of graduated surfaces on account 
of its unalterability and comparative lightness. I t  is also used 
for  coating silver goods, for it  is not affected by sulphuretted 
hydrogen as is silver, and is sometimes deposited on glass for the 
production of permanent mirrors. Palladium is used to a certain 
extent in dentistry, and during the World War considerable quan- 
tities were used for jewellery as platinum was then unobtainable. 
I t  is being used more and more in various aeroplane parts. 
The yellow colour of gold is destroyed by alloying it  with small 
quantities of platinum or palladium; the product, white gold, is 
extensively used for jewellery. The whitening effect of palladium 
in gold is considerably greater than that of platinum. Palladium 
is sometimes used for the springs of clocks and watches, for it  
has the advantage over steel of not being magnetised under any 
conditions. During the World War, when platinum was controlled 
and practically unpurchasable, attempts were made to use pal- 
ladium instead of platinum in the manufacture of sulphuric acid. 
This was only partly successful; when the exact conditions were 
found, palladium was just as  efficient as platinum, but slight 
zlteration from the perfect conditions caused a great falling-off 
in efficiency. (F. E. M.) 

PALLAIN, GEORGES (1845-1923), French administrator, 
sfter practising as an advocate and occupying the position of sub- 
prefect, entered the Ministry of Finance and was made director 
of various important departments in turn, notably of the Customs 
department. I n  1898 he was appointed governor of the Bank 
of France, a post which he held until his retirement in 1920. 

PALLANZA, a town and summer and winter resort of the 
province of Novara, Piedmont, Italy, 659 ft. above sea-level. 
Pop. (1936) 4,515 (town); 8,104 (commune). I t  occupies a 
position of great natural beauty, on a promontory on the W. 
3f Lago Maggiore, with a semicircle of mountains behind and 
the lake and Borromean Islands in front, 62 m. N. of Novara 

PALLAS, PETER SIMON ( I  741-181 I ) ,  German natural- 
ist and traveller, was born in Berlin on Sept. 2 2 ,  1741, the son 
of Simon Pallas, a surgeon. H e  studied medicine at Berlin, 
Halle, Gottingen and Leyden, and showed a leaning towards 
natural history. I n  1761 he went to England, where he devoted 
himself to a geological investigation of part of the coast; and 
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a t  the age of twenty-three he was elected a foreign member of 
the Royal Society. I n  1768 he became professor of natural 
history at  the Imperial Academy of Science, St. Petersburg, and 
was appointed naturalist to a scientific expedition through Russia 
and Siberia, to observe the transit of Venus in 1769. Pallas 
went by Kazan to the Caspian, and journeyed across to China. 
I n  1793-1794 he visited the southern provinces of Russia, and 
determined to settle in the Crimea. The empress gave him an 
estate at Simpheropol and 10,ooo roubles to assist in equipping 
a house. H e  continued to live in the Crimea, devoted to research 
in botany, till the death of his second wife in 1810, when he 
moved to Berlin, where he died on Sept. 8, 1811. 

His works include: Elenchus Zoophy torum (Hague, 1766) ; Miscel- 
lanea Zoologica (Hague, 1866) ; Spicelegia Zoologica (Berlin, 1767- 
1804) ; Reisen durch Verschiedene Provinzen des russischen Reichs (3  
vols., St. Petersburg 1771-76) ; Sammlungen historischer Nachricltten 
uber die nzongolischen Vblkerschaften ( 2  vols., 1776-1802) ; Novae 
Species quadrupedum (1778-79) ; Zcones insectorunz praesertim Rossiae 
Szberiaeque pecularium (1781-1806) ; Zoographia rossoasiatica (3 vols , 
1831) ; Bemerkungen auf einer Reise durch die szrdlichen Statthalter- 
schaften des russischen Reichs (Leipzig, 1799-1801). 

See the essay of Rudolp? in the Transactions of the Berlin Academy 
fur 181.2 , Cuvlcr  a Eioge iu :1;6 m?eiueil des &logis :ilst;riquzs, vo!. ii. ; 
and the Life in Jardine's Naturalists' Library, vol. iv. (Edin., 1843). 

PALLAVICINO, FERRANTE (1618-16~~) ?Italian writer 
of pasquinades, a member of the old Italian family of the Palla- 
vicini, was born a t  Piacenza in 1618. H e  entered the Augustinian 
order, residing chiefly In Venice. For a year he accompanied 
Ottavio Piccolomini, duke of Amalfi, in  his German campaigns as 
field chaplain, and shortly after his return he published a number 
of clever but exceedingly scurrilous satires on the Roman curia 
and on the powerful house of the Barberini, which was so keenly 
resented a t  Rome that a price was set on hls head. A Frenchman, 
Charles de Breche, decoyed him from Venice to  the neighbor- 
hood of Avignon, and there betrayed him. After fourteen months' 
imprisonment he was beheaded a t  Avignon on March 6, 1644. 

His Opere permesse was published at Venice in 1655, but being, as 
may be imagined, inferior in scurraity and grossness (Pallavicino's 
specialties), are much less prized by the curious than the Opere scelte 
(Geneva, 1660), which were more than once reprinted in Holland, and 
were translated into German in 1663. 

PALLAVICINO (or PALLAVICINI) , PIETRO SFORZA 
(1607-1667)) Italian cardinal and historian, son of the Marquis 
Alessandro Pallavicino of Parma, born a t  Rome, joined the Society 
of Jesus in 1638. As professor of theology in the Roman College 
he was a member of the coilgregation appointed by Innocent X. 
to investigate the Jansenist heresy. I n  16j9 he was made a car- 
dinal by Alexander VII. H e  died at  Rome on June 5 ,  1667. 
Pallavicino is ch~efly known by his history of the council of Trent, 
written in refutation of Paolo Sarpi (9.v.) in Italian, and published 
at  Rome in two folio volumes in 1656-1657. In  this he continued 
the task begun by  Terenzio Alciati. The work was translated into 
Latin by a Jesuit named Giattinus (Antwerp, 1670-1673), and 
into German by Klitsche in 1835-1837. 

His collected Opere were published in Rome in 1844-1848. 
PALLIUM or PALL, an ecclesiastical vestment in the RO- 

man Catholic Church, originally peculiar to the pope, but for 
many centuries past bestowed by him on all metropolitans, pri- 
mates and archbishops as a symbol of the jurisdiction delegated 
to them by the Holy See. The pallium, in its present form, is a 
narrow band, "three fingers broad," woven of white lamb's wool 
with a loop in the centre resting on the shoulders over the chasuble, 
and two dependent lappets, before and behind; so that when seen 
from front or back the ornament resembles the letter I'. I t  is 
decorated with six purple crosses, one on each tail and four on 
the loop, is doubled on the left shoulder, and is garnished, back 
and front, with three jewelled gold pins. The two latter charac- 
teristics seem to be survivals of the time when the Roman pallium 
was a simple scarf doubled and pinned on the left shoulder. 

The papal pallia were a t  one time made of white linen ( s e t  
Johannes Diaconus, Vita S. Gregorii M. lib. I t T .  cap. 8, pallizln? 
pius bysso candefzte contextz~n~). The right to wear the pnlliu~n 
seems, in the first instance, to  have been conceded by the pope: 
merely as a mark of honour. The first recorded example of the 

~estowal of the pallium by the popes is the grant of Pope Sym- 
nachus in 513 to Caesarius of Arles, as papal vicar. Every arch- 
~ i s h o p  must apply for it, personally or by deputy, within three 
nonths after his consecration, and i t  is buried with him a t  his 
ieath (see ARCHBISHOP). Though the pallium is thus a vestment 
iistinctive of bishops having metropolitan jurisdiction, i t  may 
~ n l y  be worn by them within their jurisdiction, on certain solemn 
xxasions. The pope alone has the right to wear everywhere and 
i t  all times a vestment symbolizing the fullness of ecclesiastical 
3ower. 

BIBLIOGRAPHY.-See F. Hinschius, Kirchenrecht, 11. 23 sqq.; Gresar, 
'Das romiscbe Pallium und die altesten liturgischen SchHrpen" (in 
Festschrift z u m  elfhundertjahrigen Jubi laum des campo santo in R o m ,  
Freiburg, 1897) ; Du Cange, Glossarium S.V. "Pallium", Joseph Braun, 
Die liturgische Gewandung i m  Occident und Orient (Freiburg-i.-B., 
1907) ; Catholic Encyclopaedia, s.v. "Pallium." 

PALL-MALL, an obsolete English game of French origin, 
resembling croquet, called in France paille-maille (from palla, 
ball, and malleus: mallet). Thomas Blount's Glossograplzia (ed. 
1670) describes it  as  follows: "Pale Maille, a game wherein a 
round bowle is with a mallet struck through a high arch of iron 
(standing a t  either cnd of an a!!ey) ?;kc!: hc that can d~ a t  the 
fewest blows, or a t  the number agreed on, wins. This game was 
heretofore used in the long alley near St. James's and vulgarly 

V I E W  O F  PALL-MALL ALLEY, S H O W I N G  A GAME BEING PLAYED I N  T H E  
17TH CENTURY.  TAKEN FROM A N  O L D  BOOK O F  WOODCUTS 

called Pell-Mell." The pronunciation here described as "vulgar" 
afterwards became classic, a famous London street having been 
named after a Pall Mall alley. A mallet and balls used in the 
game were found in 1845 and are now in the British Museum. 

PALLONE (Italian for "large ball," from palli~, ball), the 
national ball game of Italy. I t  is descended as are all other court 
games, such as tennis and pelota, from the two ball games played 
by the Romans, in one of which a large ~nflated ball, called follzs, 
was used. The other, probably the immed~ate ancestor of pallone, 

$ q e d  with a smaller ball, the pila. Pallone was played in 
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Tuscany as early as the 14th century and is still very popular in 
northern and central Italy. I t  is played in a court (sferisterio), 
usually IOO yds. long and 1 7  yds. wide. A white line crosses the 
middle of the court, which is bounded on one side by a high wall, 
the spectators sitting round the other three sides, usually pro- 
tected by wire screens. One end of the court is called the battuta, 
and the other the ribattuta. At the end of the battuta is placed a 
spring-board, upon which stands the player who receives the serv- 
ice. The implements of the game are the pallone (ball) and the 
bracciale (bat). The pallo?ze is an inflated ball covered with 
leather, about 43in. in diameter. The bracciale is an oak gauntlet, 
tubular in shape, and covered with long spike-like protuberances. 
I t  weighs between five and six pounds and is provided with a grip 
for the hand. The game is played by two sides-blues and reds 
-of three men each, the battitore (batter), spalla (back) and 
terzino (third). At the beginning of a game the battitore stands 
on the spring-board and receives the ball thrown to him on the 
bound by  a seventh player, the mandarino, who does duty for 
both sides. The batter may ignore the ball until i t  comes to him 
to his liking, when he runs down the spring-board and strikes it  
with his bracciale over the centre line towards his opponents. The 
game then proceeds until a player fails to return the ball correctly, 
or hits it  out of bounds, or it  touches his person. This counts a 
point for the adversary. Four points make a game, counting 15, 
30,40 and 50. 

See G. Franceschini, I1 Giuoco del pallone (1903). 
PALM9 originally the flat of the hand, in which sense it is 

still used; from this sense the word was transferred as a name of 
the trees described below. The emblematic use of the word 
(=prize, honour) represents a further transference from the 
employment of the palm-leaves as symbols of victory. 

The palms, botanically Palmae or Palmaceae, have been termed 
the princes of the vegetable kingdom. Neither the anatomy of 
their stems nor the conformation of their flowers, however, entitles 
them to such position, but in  general character they are noble 
plants. Their stems are not more complicated in structure than 
those of the common butcher's broom (Ruscz~s); their flowers 
are for the most part as simple as those of a rush (Juncus). The 
family Palmaceae is characterized among monocotyledonous plants 
by the presence, for the most part, of a n  unbranched stem bearing 
a tuft of leaves a t  the extremity only, or with the leaves scattered; 
these leaves, often gigantic in size, are usually firm in texture and 
branching in a pinnate or palmate fashion. The flowers are borne 
on simple or branching spikes, very generally protected by a 
spathe or spathes, and each consists typically of a perianth of 
six greenish somewhat inconspicuous segments in two rows, with 
six stamens, or pistil of one to three carpels, each with a single 
ovule and a succulent o r  dry fruit, never dehiscent. The seed 
consists almost exclusively of endosperm or albumen in a cavity 
in which is lodged the relatively very minute embryo. Some of 
the more important modifications 
may be noticed briefly. 

Taking the stem first, i t  is in  
very many palms relatively tall, 
erect, unbranched, regularly cy- 
lindrical, or dilated below so as to 
form an elongated cone, either 
smooth, or covered with the pro- 
jecting remnants of the former 
leaves, or marked with circular FIG. I.-A. PALM FLOWER ( C H A .  

scars indicating the position of M A E R O P S  H U M I L I S ) .  B. UP P E R  POR- 

those leaves which have now T I O N  OF  COCO-NUT SEED 

fallen away. I t  varies in diameter from the thickness of a reed (as 
in Chumaedorea) to  a sturdy pillar-like structure as  seen in the 
date-palm, Palmyra palm or Talipot. In  other cases the very slen- 
der stem is prostrate, or scandent by means of formidable hooked 
prickles which, by enabling the plant to  support itself on the 
branches of neighbouring trees, also permit the stem to grow to a 
very great length and so to  expose the foliage to  the light and air 
above the tree-tops of the dense forests, as in the genus Calantus, 
the rattan or cane palms (see LIANES). I n  some examples the 
trunk, or that portion of it  above ground, is so short that the plant 

is in a loose way called "stemless," as in some kinds of the Sabai 
tribe, and as happens sometimes in the only species found in a 
wild state in Europe, Chamaerops humnilis. The vegetable ivory 
(Phytelephas) of equatorial America has a very short thick stem 
bearing a tall cluster of leaves which appears to rise from the 
ground. I n  many species the trunk is covered with a dense net- 
work of stiff fibres, often com~acted  together at  the free ends into 

spines: This material, which is so 
valuable for cordage, consists of 
the fibrous tissue of the leaf-stalk, 
which in these cases persists 
after the decay of the softer por- 
tions. I t  is very characteristic of 
some palms to produce from the 
base of the stem a series of ad- 
ventitious roots which gradually 
thrust themselves into the soil 
and serve as buttresses t o  steady 
the tree and prevent its over- 
throw by  the wind. The under- 
ground stem of some species, e.g., 
of Calamus, is a rhizome, or root- 
stock, lengthening in a more or 
less horizontal manner by  the de- 
velopment of the terminal bud, 
and sending up lateral branches 
like suckers from the root-stock, 
which form dense thickets of 
cane-like stems. The branching 
of the stem above ground is un- 
usual; however, in  the Doum 
palm of Egypt (Hyphaene), the 
stem forks, often repeatedly; this 
is due to the development of a 

PALM ( D A E M O I -  branch to an equal strength with 
NOROPS D R A C O )  the main stem. 
A. Young shoot (much reduced), B. The internal structure of the 
Part of stem bearing male inflores- 
cence, C. Part of female inflorescence, Stem does not differ funds- 
D. Rioe fruits mentally from that of a typical 
mond~ot~ledonous stem; the taller, hardkr trunks owe their-hard- 
ness not only to  the fibrous or woody skeleton but also to the 
fact that, as growth goes on, the originally soft cellular tissue 
through which the fibres run becomes hardened by the deposit of 
woody matter within the cells, so that the cellular portions become 
as hard as the woody fibrous tissue. 

The leaves of palms are arranged either a t  more or less distant 
intervals along the stem, as in the canes (Calamus, Daemonorops) 
or are approximated in tufts a t  the end of the stem, thus forming 
those noble crowns of foliage which are so closely associated with 
the general idea of a palm. I n  the young condition, while still 
unfolded, these leaves form "the cabbage," in some species highly 
esteemed for food. 

The adult leaf generally presents a sheathing base tapering up- 
wards into the stalk or petiole, and this again bears the lamina or 
blade. The sheath and the petiole often bear stout spines, as in the 
rattan palms; and when, in course of time, the upper parts of the 
leaf decay and fall off, the base of the leaf-stalk and sheath often 
remain, either entirely or in their fibrous portions only, which 
latter constitute the investment to the stem already mentioned. 
I n  size the leaves vary within very wide limits, some being only 
a few inches in extent, while those of the noble Corypha may be 
measured in tens of feet. I n  form the leaves of palms are rarely 
simple; usually they are more or less divided, sometimes, as  in 
Caryota, extremely so. Usually the leaves branch regularly in a 
palmate fashion as in the fan-palms Lata~zia, Borassus, Chamae- 
rops, Sabal, etc., or in a pinnate fashion as in the feather-palms, 
Areca, Kentia, Calamus, Daemonorops (fig. z ) ,  etc. The  form of 
the segments is generally more or less linear, but a very distinct 
appearance is given by the broad wedge-shaped leaflets of such 
palms as Caryota and Martinezia. These forms run one into an- 
other by transitional gradations; and even in the same palm the 
form of the leaf is often very unlike a t  different stages of its 
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growth. The leaves are sometimes invested with hairs or spines; 
and, in some cases the under-surface is of a glaucous white or 
bluish colour, from a coating of wax. 

The inflorescence of palms consists generally of a more or less 
fleshy spike, either simple or much branched, studded with 
numerous, sometimes extremely numerous, flowers, and enveloped 
by one or more sheathing bracts called "spathes." These parts 

1 I 
FROM K O H L E R ,  "MEDIZINAL P F L A N Z E N "  

FIG. 3.-A. BETEL N U T  OR ARECA PALM ( A R E C A  CATECHU), OF ASIA. 
B. FLOWERING BRANCH, WITH MALE FLOWERS ABOVE A N D  FEMALE 

FLOWERS BELOW. C. A RIPE FRUIT. D. VERTICAL SECTION O F  FRUIT 

may be small, or they may attain relatively enormous dimensions, 
hanging down from amid the crown of foliage, or under the crown, 
like huge tresses, and adding greatly to the effect of the leaves. 
I n  some cases, as in the Talipot palm, the tree flowers only once, 
develops a huge inflorescence, and after the fruit has ripened, dies. 

The individual flowers are usually small, greenish and insignifi- 
cant in appearance; their general structure has been mentioned 
already. Modifications from the typical structure arise from dif- 
ference of texture, and specially from suppression of parts, in con- 
sequence of which the flowers are often unisexual, though the 
flowers of the two sexes are generally produced on the same tree 
(monoecious), not indeed always in the same season, for a tree in 
one year may produce male flowers and in the next female flowers. 
I n  a few cases they are dioecious. Sometimes the flowers are 
modified by  an increase in the number of parts; thus the usually 
six stamens may be represented by 12 to  24 or even by hundreds. 
There are usually three carpels, more or less combined. 

Owing to the arrangements already mentioned, the pollen has 
I to  be t rans~orted by the wind or 

insects to  the female flowers. 
This is facilitated sometimes by 
the elastic movements of the 
stamens and anthers, which liber- 
ate the pollen so freely a t  certain 

FIG. 4.-FRUIT OF DATE PALM times that travellers speak of the 
( P H O E N I X  DACTYLIFERA) date-palms of Egypt (Phoenix 
dactylifera) being at  daybreak hidden in a mist of pollen grains. 
I n  other cases fertilization is effected by the agency of man, who 
removes the male flowers and scatters the pollen over the fruit- 
bearing trees. This practice has been followed in the case of the 
date from time immemorial. 

The fruit is  various in form, size and character; sometimes, as 
in the common date, i t  is a berry with a fleshy rind enclosing a 
hard stony kernel, the true seed; the fruit of Areca is similar; 
sometimes it  is a kind of drupe as in Acrocomia (fig. j), or the 

coco-nut, Cocos nuciferu, where the fibrous central portion invest- 
ing the hard shell corresponds to  the fleshy portion of a plum or 
cherry, while the shell or nut corresponds to  the stone of stone- 
fruits, the seed being the kernel. 

The seeds show a corresponding variety in size and shape, but 
always consist of a mass of endosperm, in  which is embedded a 
relatively very minute embryo. The hard stone of the date is the 
endosperm, the white oily flesh of the coco-nut is the same sub- 
stance in a softer condition; the so-called "vegetable ivory" is 
derived from the endosperm of Phytelephas. 

The family contains upwards of I 70 genera with probably about 
1,500 species mainly tropical, but with some representatives in 
warm temperate regions. Chamaerops humilis is a native of the 
Mediterranean region, and the date-palm yields fruit in southern 
Europe as far north as 38" N. latitude. I n  eastern Asia the palms, 
like other tropical families, extend along the coast reaching Korea 
and the south of Japan. I n  America a few small genera occur in 
the southern United States and California; and in South America 
the southern limit is reached in Jubaea spectabile (the Chile coco- 
nut) a t  37' S. latitude. The great centres of distribution are 
tropic21 America and tropical Asia; tropical Africa contains nn!y 
about a dozen genera, though some of the species, like the doum 
palm (Hyphaene thebaica) and the deleb or palmyra palm (Boras- 

FIG. 5.-AN AMERICAN PALM ( A C R O C O M I A  S C L E R O C A R P A ) ,  MUCH RE-  
D U C E D  

sus flabellifer) have a wide distribution. With three exceptions 
Old and New World forms are distinct-the coco-nut (Cocos 
nucifera) is widely distributed on the coasts of tropical Africa, 
in India and the South Seas, the other species formerly included 
in the genus being confined to the western hemisphere. The oil 
palm (qlaeis guineefzsis) is a native of west tropical Africa. 
Raphia has species in both tropical Africa and tropical America. 

The genera are arranged, according t o  Drude, in six tribes, 
distinguished by the nature of the foliage, the sexual conditions of 
the flower, the character of the seed, the position of the raphe, etc. 
Other characters serving to distinguish the minor groups are 
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afforded by  the habit, the position of the spathes, the "aestivation" 
of the flower, the nature of the stigma, the ovary, fruit, etc. 

Palms are of the greatest economic importance. They furnish 
food, shelter, clothing, timber, fuel, building materials, sticks, 
fibre, paper, starch, sugar, oil, wax, wine, tannin, dyeing materials, 
resin and a host of minor products, which render them most 
valuable to  the natives and to tropical agriculturists. The coco- 

FIG. 6.-DATE PALM ( P H O E N I X  D A C T Y L I F E R A ) ,  A NATIVE OF N O R T H E R N  
AFRICA A N D  SOUTH-WESTERN A S I A  W H E R E  IT H A S  B E E N  L O N G  CULTI-  
VATED, NOW GROWN ALSO I N  MEXICO A N D  T H E  S. W. U N I T E D  STATES 

nut palm, Cocos nucifera, and the date palm, Phoenix dactyli- 
fera, are treated in  separate articles. Sugar and liquids capable 
of becoming fermented are produced by Caryota urens, Cocos 
nucifera, Borassus jlabellifer, Rkapis vinifera, Arenga saccharifera, 
Phoenix silvestris, Mauritia viltifera, etc. Starch is procured in 
abundance from the stem of the sago palm, Metroxylon, and 
others. The fleshy mesocarp of the fruit of Elaeis guineensis of 
western tropical Africa yields, when crushed and boiled, "palm 
oil." Coco-nut oil is extracted from the oily endosperm of the 
coco-nut. Wax is exuded from the stem of Ceroxylon adicolum 
and Copernicia cerifera. Edible fruits are yielded by  the date, 
the staple food of some districts of northern Africa, and by the 
pejibaye or Guilielma of tropical America. The coco-nut is a 
source of wealth to  its possessors; and many species, e.g., Areca 
sapida (cabbage-palm and others), are valued for their "cabbage," 
the terminal bud, whose removal causes the destruction of the 
tree. The  famous "coco de mer," or double coco-nut, whose float- 
ing nuts are the objects of so many legends and superstitions, is 
Lodoicea malivica. The tree is peculiar to  the Seychelles. I t s  
fruit is like a huge plum, containing a stone or nut like two coco- 
nuts (in their husks) united together. Areca Cateclzu is tultivated 
in tropical Asia for its seeds (reca or betel nuts). 

The only species that can be cultivated in the open air in Eng- 
land, and then only under exceptionally favourable circumstances, 
are the European fan palm, Chamaerops humilis, the Chusan palm, 

Trachycarpus Fortune;, etc., and the Chilean Jubaea spectabilis. 
The date palm is commonly planted along the Mediterranean 
coast. There are several low growing palms, such as Rhapis 
jlabellifor~nis, Chamaerops humilis, etc., which are suited for 
ordinary green-house culture, and many of which are enabled 
to resist the dry and often gas-laden atmosphere of living 
rooms. 

For further details, see B. Seeman, History of the Palms (1856?; 
A. Engler and I(. Prantl, Die Naturlzclten PfEanzenfamilien (I,ei~zlg, 
1887-1902); A. B. Rendle, Classification of the Flowering Plants 
(Cambridge, 1925) ; E. Blatter, The Palms o f  British India and 
Ceylon; as well as such great works as Martius, Historia Naturalis . . . 
Palmarum in 3 vols., and Barbosa Rodrigues, Sertum Palmarum 
Brasiliensium in n vols. (V. H. B.) 

Amer ican  Palms.-The palms native i n  the continental 
United States, t o  which reference has been made above, are 15  
or more species; a number of them are as yet imperfectly under- 
stood. Most of them are fan-leaved palms. I n  California one 
palm is native, the sturdy Waslzingtonia filifera; this plant occurs 
about the borders of the Colorado desert, in canyons along streams 
or in seepage places in the open; it  occurs also in south-western 
Arizona. In  Texas one species is native near the mouth of the Rio 
Grande, this being the northern limit, as far as known, of its dis- 
tribution. I t  is a striking fan palm, Sabal texana. In eastern 
Texas the dwarf palmetto or blue-stem palm. Sabal minor, but 

FIG. 7.-SAGO PALM ( M E T R O X Y L O N )  

better known as S .  glabra, is native, a small species that extends 
eastward to Arkansas, Alabama, Florida, and North Carolina. The 
saw- or scrub-palmetto, Serenoa repens (formerly called S. serru- 
lata), covers large areas in pinelands and coastal plain from North 
Carolina to southern Florida and Mississippi. Another low or 
scrub palmetto, Sabal Etonia is native in peninsular Florida; and 
there are two tall or tree sabals or palmettos, the common cabbage- 
tree, S. Palmetto, a coastal plant from North Carolina to Florida, 
but in the peninsular part of the latter state becoming widespread, 
and S. Deeringiana or S .  Louisiana of southern Louisiana. The 
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needle-palm, the low Rhapidophyllum Hystrix, ranges from Mis- 
sissippi to Fiorida and South Carolina. 

This is a fan-palm known by the long needles in the sheaths at 
the base of the plant. 

All the other palms native in the United States are confined 
to Florida. They are in five genera, not counting the ubiquitous 
coco-nut as native: Thrinax, Coccothrinux and Acoelorraphe 
(Paurotis), fan-palms; Pseudo.pkoenix and Roystonea (formerly 
Oreodoxa), feather-palms. All of these plants are confined to the 
warmer or semi-tropical parts of Florida, practically from the lati- 
tude of Miami southward. 

The Pseudophoenix is restricted, in Florida, to a few of the keys 
of the east coast. Roystonea is represented by a single species, 
the so-called royal palm, native on certain hammocks or islands 
in the Everglades. 

More than 2 0 0  species of palms are recorded as planted in the 
continental United States. A few are known mostly as glass- 
house subjects, although probably all are somewhere planted out- 
side in the open or some of them perhaps under lath. They belong 
to more than 80 genera, as palm botany is now understood, and 
they represent many countries around the world. For the most 
part, the planted palms of Florida and California represent unlike 
sets of species, those in  California having a strong Mexican char- 
acter. (L. H. BA.) 

PALMA, JACOPO (c.  1480-1528), Italian painter of the 
Venetian school. H e  was born at  Serinalta, near Bergamo, and is 
called Palma Vecchio (Old Palma), to  distinguish him from his 
grandnephew, Palma Giovane, also a painter. He worked mostly 
in Venice. I n  his later years his fame spread abroad and he 
received commissions from Fontanelle near Oderzo, Zerman 
near Treviso and from Vicenza. H e  also painted altarpieces in 
three villages of his native Brembo valley, a t  Serinalta, Dossena 
and Peghera. Palma Vecchio appears to have formed his style 
after Titian and Giorgione; a t  a later period he was influenced by 
Lorenzo Lotto. His altarpiece in S. Maria Formosa is famous for 
the beautiful and majestic figure of St. Barbara on one of its 
six panels. A favourite subject of the master was "the Santa 
Conversazione" where the holy family with saints and donors 
are grouped against an idyllic landscape background, as in the 
museums of Naples, Vienna, Hampton Court, and in the Lichten- 
stein collection (Vienna). The fine series of female portraits 
in the Vienna gallery were probably painted from 1510-20. They 
represent fair young women of the courtesan type with hair 
flowing round their bare shoulders. The Berlin gallery and the 
National Gallery (the Mond collection) contain similar por- 
traits, recalling the well-known Flora, by Titian. At the Dresden 
gallery is the famous "Three Sisters." Here, too, are "Jacob and 
Rachel" and "Venus" executed in the broad, blond manner in 
which he painted towards the end of his life (1520-25). Palma 
died in 1528 after a long period of illness. He left some 40 un- 
completed pictures in his studio which were finished by his 
pupils; and this circumstance accounts for some inferior work 
which came into the market under his name. 

See C .  Ridolfi, Le Maraviglie dell' Arte (ed. v. Hadeln, 1914-24) ; 
G .  Novelli, Italian Masters i n  German Galleries (1883) ; M .  v. Boehn, 
Giorgione und Palma Vecchio (Bielefeld and Leipzig, 1908) ; J. P. 
Richter, The Mond Collection (1910). (I. A, R,) 

PALMA, RICARDO (I 833-1919), Peruvian man of letters, 
was born in Lima on Feb. 7, 1833. At the age of 20 he joined 
the navy, and in 1860 was forced by  political exigencies to flee 
to  Chile, where he devoted himself to journalism. Six years later, 
he returned t o  Lima, to  join a revolutionary movement in favour 
of war with Spain, and participated in the engagement between 
the Spanish fleet and the batteries of Callao. In  1881, during the 
War of the Pacific, he took part in the battle of Miraflores in 
which the Peruvian forces were defeated, and during the Chilean 
occupation he had the courage to protest against the vandalistic 
destruction of the famous National Library by Chilean soldiery. 
After the war he  was for a while director of La Prensa in Buenos 
Aires, but soon was recalled by the Peruvian Government to 
rebuild the National Library. In  1887 he founded the Peruvian 
Academy and i n  1892 was sent t o  Spain as Peru's representative 

to  the Fourth Centenary of the Discovery of America. His 
literary career began in his youth with light verses and transla- 
tions from Victor Hugo. The Anales de la inquisicidn de Lima, 
which he had published in periodicals when he was in  Chile, 
appeared in book form in 1863, and this was followed by  poems 
entitled Semblanzas (1867) and Pasionarias (1870). But  his 
fame chiefly derives from his Tradiciones, short prose sketches, 
mingled fact and fancy, of the colonial days of Peru. The first 
volume of the series appeared in 1872 as Tradiciones, and was 
succeeded by Ropa vieja (1889)) Ropa apolillada (1891) and an 
Ape'ndice a mis 2iltimas tradiciones. The best of them have been 
collected in a single volume, under the title Las mejores tradiciones 
perwnas, one of the most popular books in Spanish-American 
literature. Palma died in Miraflores, Lima, on Oct. 6, 1919. 

See V .  G .  Calderbn, Semblanzas de Ame'rica (Madrid, 19x9) ; W. B. 
Parker, Peruvians of To-Day (Lima, 1919). (W. B. P.) 

PALMA, TOMAS ESTRADA (1835-1908), patriot and 
first president of Cuba, was born near Bayamo, Santiago Prov- 
ince, Cuba, on July g, 1835. H e  was educated a t  Havana and 
a t  the University of Seville in  Spain. When the Ten Years' 
War (1868-78) was planned, he entered into the patriot plans 
with great zeal, freeing his slaves and giving his money t o  the 
cause of Cuban freedom. H e  became a general in the revolution- 
ary army, then secretary and finally, in 1876, president of the 
provisional government which was instituted by the revolutionists. 
I n  1877, however, he was captured by  the Spaniards and con- 
fined first in El Morro castle and then in Spain until the revolu- 
tion was suppressed. After his release he went to  Honduras, 
where he married the daughter of the president and became 
postmaster-general. Later he moved to Orange county, N.Y., 
where he opened a boys' school, most of the children attending 
being from Latin-American countries. I n  1895, when the Cuban 
revolution again broke out he went to  New York city and became 
active in the work of the Cuban Junta. After the death of JosC 
Marti, Palma became the real head of the revolution. I n  New 
York he was active in procuring money, arms and supplies for 
the revolutionary forces, and was also the informally recognized 
diplomatic representative of Cuba a t  Washington. After success 
had come to the Cubans through the aid of the United States 
Palma demanded that the United States should ask for nothing 
less than Cuban independence in the treaty with Spain. I n  1901, 
when the United States was ready to turn the island over t o  the 
Cubans, Palma became the first president of the republic by  an 
almost unanimous vote. His ruIe was honest and inteIligent and 
Cuba was brought to  a high degree of prosperity. Palma joined 
no political party a t  first and chose a non-partisan cabinet, but 
he was forced more and more to  ally himself with the Conserva- 
tives to get his measures through Congress. H e  allowed himself 
to  become the candidate of the Conservatives for re-election in 
1905, an election in which the Conservative bosses probably used 
fraudulent methods a t  the polls without PaJma's previous knowl- 
edge. The Liberals charged a corrupt election and fomented the 

I revolution of 1906, which resulted in the resignation of Palma 
I on Sept. 6, 1906. The United States was forced to take control 

of the Government temporarily. Palma died in Santiago Prov- 
ince, Cuba, on Nov. 4, 1908. 

See R. Martinez Ortiz, Los primeros aEos de independencia (1921) ; 
E. Barbarrosa, El proceso de la repliblice (1911) ; C. E. Chapman, 
History of the Cuban Republic (1927). 

PALMA or PALMA DE MALLORCA, the capital of 
the Spanish province of the Balearic islands, the residence of a cap- 
tain-general, an episcopal see, and a flourishing seaport, situated 
135 m. S.S.E. of Barcelona, on the south-west coast of Majorca, 

I a t  the head of the fine Bay of Palma, which stretches inland for  
about 10 m. between Capes Cala Figuera and Regana. Pop. 
( 1 9 ~ 0 )  117,429. Palmaprobably owes, if not its existence, a t  least 
its name (symbolized on the Roman coins by a palm branch), to 
Metellus Balearicus, who in 123 B.C. settled 3,000 Roman and 
Spanish colonists on the island. The bishopric dates from the 14th 
century About I m. S.W. of Palma is the castle of Bellver, the 
ancient residence of the kings of Majorca. The more conspicuous 
buildings are the cathedral, the exchange, the royal palace, later 
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occupied by the captain-general, and the law courts, the episcopal 
palace, a late Renaissance building (1616), the general hospital 
(1456) and the town-house (end of the 16th century). The cathe- 
dral was founded in 1230 and finished in 1601. Palma has a 
seminary founded in 1700, archives dating from the 14th century, 
a school and museum of fine arts, a nautical school and an in- 
stitute founded in 1836 to replace the old university (1503). 

The harbour was formed by a mole, 387 yd. long, in  the 14th 
century and has been considerably improved a t  subsequent inter- 
vals. Palma has a thriving trade in grain, wine, oil, almonds, fruit, 
vegetables, silk, foodstuffs and live stock. There are manufactures 
of alcohol, liqueurs, chocolate, sugar, flour, soap, leather, earthen- 
ware, glass, matches, paper, linen, woollen goods and rugs. 

PALMA, or SAN MIGUEL DE LA PALMA, a Spanish island in 
the Atlantic Ocean, forming part of the Canary Islands ( q . ~ . ) .  
Pop. 49,369; area 280 sq m. Palma is 26 m. long, with an extreme 
breadth of 16 m. I t  lies 67 m. W.N.W. of Teneriffe. I t  is trav- 
ersed from north to south by a chain of mountains, the highest 
of which is 7,900 ft. above sea-level. At the broadest part is a 
crater 9 m. in diameter, known as the Caldera (i .e. ,  cauldron). 
The bottom of the crater has an elevation of 2,300 ft., and it is 
overhung by peaks that rise more than 5,000 ft. above it. Santa 
Cruz de la Palma (pop. 7,951) on the east coast is the chief town. 

PALM BEACH and WEST PALM BEACH, two cities 
of Florida, U.S.A., on the most easterly point of the east coast, 
300 mi. S.S.E. of Jacksonville. They are on federal highway I 

and the East Coast Inland waterway, and are served by the Florida 
East Coast and the Seaboard Air Line railways, and several 
steamship lines. Palm Beach, on a long narrow island between 
the Atlantic Ocean and Lake Worth (an arm of the ocean) had 
a resident population of 3,747 in 1940 federal census. I t  is one 
of the most luxurious winter resorts in America, with palatial 
hotels, clubs and private estates. \Vest Palm Beach, stretching for 
12 mi. along the opposite side of Lake Worth, is also a pleasure 
resort and centre for tourists, with many hotels and furnished 
apartments, and in addition is the county seat of Palm Beach 
county and the commercial and financial centre of a wide area. 
I ts  population was 33,693 in I940 by the federal census; 
transient population of the two cities and their contiguous 
suburbs ("Greater Palm Beach") in the winter of 1940-41 was 
about 150,ooo. Three bridges span the lake, which is usually dotted 
with yachts, sea-sleds and other small craft, and is the scene 
of an annual regatta on Feb. 20, 21, and 22. West Palm Beach 
has a substantial wholesale distributing trade and ships con- 
siderable produce (especially fruits and early vegetables) and 
its commercial importance will increase with further progress in 
reclaiming the northern Everglades. Both cities have a com- 
mission-manager form of government. The assessed valuation 
of Palm Beach for 1940 was $56,ooo,ooo; of West Palm Beach, 
$31,766,830. 

The development of Palm Beach as a winter resort began 
about 1892. West Palm Beach was incorporated as a town in 
1903 and as a city in 1911. I n  1900 its population was only 564; 
in 1910, 1,743 ; and in 1920, 8,659. I n  1924 an extension of the 
Seaboard Air Line gave connection by rail with the west coast. 
The Palm Beaches did not suffer from the storm which wrecked 
Miami in Sept. 1926, but they were badly damaged (to the 
amount of approximately $~O,OOO,OOO) by  the hurricane of Sept. 
1928, which devastated Porto Rico and parts of Florida, especially 
the Everglades and the south-eastern shores of Lake Okeechobee; 
and about 13,000 refugees (chiefly from outside the city) were 
under care of the Red Cross in West Palm Beach for a time. 
The coco-nut palms fringing Lake Worth, to  which the cities owe 
their name, are the result of the wrecking of a Spanish cargo of 
coco-nuts off the coast in Jan. 1879. 

PALM-CIVET or PARADOXURE, the name of the mem- 
bers of the civet-like genus Paradoxurus, represented by  several 
species mainly from South-east Asia. (See CARNIVORA.) Palm- 
civets are about the size of the domestic cat, or rather larger, 
arboreal in habits, with dark fur. The common Indian palm-civet 
(P. niger) ranges throughout India, wherever there are trees. I ts  
diet consists of small mammals and reptiles, birds and their eggs, 

fruit and vegetables. From four to six young are brought forth 
a t  a litter. Other species occur in Ceylon, the Himalayas and 
Malay. The small-toothed palm-civets from the Malay Archi- 
pelago form the genus Arctogale. 

PALMELLA, a town of Portugal, in  the district of Lisbon a t  
the north-eastern extremity of the Serra da Arrabida, and on the 
Lisbon-Setubal railway. Pop. (1930)~ inclusive of the neighbour- 
ing village of Marateca, 18,582. Palmella is an ancient and pic- 
turesque town, still surrounded by massive but ruined walls and 
dominated by a mediaeval castle. 

PALMER, SIR CHARLES MARK, BART. (1822-1907), 
English shipbuilder, was born at  South Shields on Nov. 3, 1822. 
His father, originally the captain of a whaler, removed in 1828 
to Newcastle-on-Tyne, where he conducted a ship-owning and 
ship-broking business. After two years' experience a t  Marseilles 
Palmer entered his father's business a t  Newcastle, and in 1842 
he became a partner. H e  then became a colliery manager, and 
eventually purchased large colliery interests. Palmer built, 
largely according to his own plans, the "John Bowes," the first 
iron screw-collier, and several other steam-colliers, in a yard 
established by him a t  Jarrow, then a small Tyneside village. He 
then purchased iron-mines in Yorkshire, and erected along the 
Tyne a t  Jarrow large shipbuilding yards, blast-furnaces, steel- 
works, rolling-mills and engine-works, fitted on the most elaborate 
scale. The firm produced warships as well as merchant vessels, 
and their system of rolling armour plates, introduced in 1856, 
was generally adopted by other builders. I n  1865 he turned the 
business into Palmer's Shipbuilding and Iron Company, Limited. 
In  1886 his services in  connection with the settlement of the 
costly dispute between British shipowners and the Suez Canal 
company (of which he was then a director) were rewarded with 
a baronetcy. H e  died in ,London on June 4, 1907. 

PALMER, EDWARD HENRY (1840--1882), English 
Orientalist, the son of a private schoolmaster, was born at  Cam- 
bridge, on Aug. 7, 1840. H e  was educated at  the Perse school, and, 
after a short period as a clerk in London, he returned to Cam- 
bridge. H e  entered St. John's college in 1863, and in 1867 
was elected a fellow on account of his attainments a s  an orien- 
talist, especially in Persian and Hindustani. During his residence 
at  St. John's he catalogued the Persian, Arabic and Turkish manu- 
scripts in the university library, and in the libraries of King's and 
Trinity. In  1867 he published a treatise on Oriental Mysticism, 
based on f i e  Maksad-i-Aksi of Aziz ibn Mohammed Nafasi. H e  
was engaged in 1869 t o  join the survey of Sinai, undertaken by 
the Palestine Exploration Fund, and followed up this work in the 
next year by exploring the desert of El-Tih in company with 
Charles Drake (1846-74). They completed this journey on foot 
and without escort, making friends among the Bedouin, to whom 
Palmer was known as "Abdallah Effendi." After a visit to the 
Lebanon and t o  Damascus, where he made the acquaintance of 
Sir Richard Burton, then consul there, he returned to England 
in 1870 by way of Constantinople and Vienna. At Vienna he met 
Arminius VambCry. I n  the close of the year 1871 he became Lord 
Almoner's professor of Arabic a t  Cambridge. 

I n  1881 Palmer left Cambridge, and joined the staff of the 
Standard newspaper t o  write on non-political subjects. H e  was 
called to the English bar in 1874, and early in  1882 he was asked 
by the Government to assist the Egyptian expedition by his in- 
fluence over the Arabs of the desert El-Tih. H e  was instructed, 
apparently, to prevent the Arab sheikhs from joining the Egyptian 
rebels and t o  secure their non-interference with the Suez Canal. 
H e  went to  Gaza, without a n  escort made his way safely through 
the desert t o  Suez-an exploit of singular boldness-and was 
highly successful in his negotiations with the Bedouin. He. was 
appointed interpreter-in-chief to  the force in Egypt, and from 
Suez he was again sent into the desert with Captain William John 
Gill and Flag-Lieutenant Harold Charrington to procure camels 
and gain the allegiance of the sheikhs by  considerable presents of 
money. On this journey he  and his companions were led into an 
ambush and murdered (Aug. 1882). Their remains, recovered 
after the war by the efforts; of Sir Charles (then Colonel) Warren, 
now lie in St. Paul's Cathedral. 
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Palmer's highest qualities appeared in his travels, especially in 

the heroic adventures of his last journeys. His brilliant scholar- 
ship is displayed rather in the works he wrote in Persian and other 
Eastern languages than in his English books, which were generally 
written under pressure. His scholarship was wholly Eastern in 
character, and lacked the critical qualities of the modern school 
of Oriental learning in Europe. All his works show a great lin- 
guistic range and very versatile talent; but he left no permanent 
literary monument worthy of his powers. 

His chief writings are The Desert o f  the Exodus (1871)) Poems of 
Behd ed Din (Ar. and Eng., 1876-1877), Arabic Grammar (18741, 
History of Jerusalem (1871)) by Besant and Palmer-the latter wrote 
the part taken from Arabic sources; Persian Dictionary (1876) and 
English and Persian Dictionary (posthumous, 1883) ; translation of 
the Koran (1880) for the Sacred Books of the East series, a spirited 
but not very accurate rendering. He also did good service in editing 
the Name Lists of the Palestine Exploration. 

PALMER, JOHN MCAULEY (1817- goo), American 
soldier and political leader, was born a t  Eagle Creek, Ky., on 
Sept. 13, 181 7. In  1831 his family removed to Illinois, and in 
1839 he was admitted to  the bar in that State. In  18jz-55 he was 
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publican Party upon its organization and became one of its leaders 
in Illinois. H e  was a delegate t o  the Republican national con- 
vention in 1856 and a Republican presidential elector in 1860. 
During the Civil War he served in the Union army, rising from 
the rank of colonel to that of major-general in the volunteer 
service and taking part in the battles of Stone River and Chick- 
amauga, and, under Thomas, in the Atlanta campaign. He was 
governor of Illinois from 1869 to  1873. In  1872 he joined the 
Liberal-Republicans, and eventually returned to the Democratic 
Party. I n  1891-97 he was a Democratic member of the United 
States Senate. I n  1896 he was nominated for the presidency, by 
the "Gold-Democrats," but received no electoral votes. He died 
a t  Springfield, Ill., on Sept. 2 j, 1900. 

See The Personal Recollections o f  John M.  Palmer-The Story of an 
Earnest Life, published posthumously in 1901. 

PALMER, SAMUEL (I 805-1881), English landscape 
painter and etcher, was born in London on Jan. 27, 1805. In 
1819 he exhibited both a t  the Royal Academy and the British 
Institution; and shortly afterwards he became intimate with John 
Linnell, who introduced him to Varley, Mulready, and, above all, 
to William Blake, whose strange and mystic genius had the most 
powerful effect on Palmer's art. H e  died at  Reigate on May 24, 
1881. 

His English metrical version of Virgil's Eclogues, which was pub- 
lished posthumously in 1883, contains reproductions of his water- 
colours, and etchings completed by his son A. H. Palmer. Other rep- 
resentative plates are "The Early Ploughman," in Etching and Etchers 
1st ed., and "The Herdsman's Cottage" in the 3rd edition. 

PALMER, a town of Hampden county, Massachusetts, U.S.A., 
on the Chicopee river, 15 m. E. of Springfield. I t  is served by the 
Boston and Albany, the Boston and Maine, and the Central 
Vermont railways. Pop. (rgzo), 9,896 (28% foreign-born white) ; 
9.~49 in 1940 Federal censas. I t  occupies 31 m. of hilly country, 
and embraces four villages. The more important manufactures 
are cotton and wire goods, metal culverts, brushes and carpets. 
Palmer was settled in 1716, and received a considerable accession 
of Scotch-Irish in 1718. I n  1752 the plantation (called The 
Elbows) was established as the district of Palmer, and in 1775 
the district became a town. I t  was a centre of Shays' Rebellion. 

PALMER, a pilgrim who as a sign or token that he had made 
pilgrimage to Palestine carried a palm-branch attached to his 
staff, or more frequently a cross made of two strips of palm-leaf 
fastened to his hat (see PILGRIMAGE). The name "palmer" or 
"palmer-worm" is often given to many kinds of hairy caterpillars, 
specifically to  that of the destructive tineid moth, Ypsilophus 
ligulellus, which chiefly attacks the apple; also to the grubs 
of various beetles. Artificial flies used in angling, covered with 
bristling hairs, are known also as "palmers" or "hackles." 

PAEMERSTON, HENRY JOHN TEMPLE, ~ R D  VIS- 
COUNT (1784-186j), English statesman, was born at Broadlands, 
near Romsey, Hants, on Oct. 20, 1784, the son of Henry, 2nd 

Viscount Palmerston and his wife Mary Mee. Much of Palmer- 
ston's early childhood was spent in Italy, but he was sent to 
Harrow School a t  eleven. H e  had just left school when, in 1802, 
he succeeded his father in the peerage, an Irish one, which did 
not prevent membership of the House of Commons. From Har- 
row he went to Edinburgh, where he attended the lectures of 
Dugald Stewart, with whom he boarded. H e  entered St. John's 
College, Cambridge, in 1803; in 1806 he began his political career. 

Before he was four-and-twenty he had stood two contested elec- 
tions for the University of Cambridge, a t  which he was defeated, 
and he entered parliament for a pocket-borough, Newtown, Isle 
of Wight, in June 1807. Influence secured for him a junior lord- 
ship of the admiralty in the Portland administration of 1807. 
He delivered his maiden speech in the House of Commons in 
defence of the expedition against Copenhagen. When Perceval 
formed his government in 1809, he proposed to this young man 
of five-and-twenty to take the chancellorship of the exchequer. 
Palmerston, however, preferred the less important office of 
secretary-at-war, charged exclusively with the financial business 
of the army, without a seat in the cabinet, and in this position he 
remzined, vithnzt zny signs ef 22 zmhitiscs t emper~mect  or sf 
great political abilities, for twenty years (1809-1828) under five 
prime ministers, steadily refusing preferment. During the whole of 
that period Palmerston was chiefly known as a man of fashion, 
and a subordinate minister without influence on the general 
policy of the cabinets he served. Some of the most humorous 
poetical pieces of the New Whig Gzdde were from his pen, and 
he was entirely devoted, like his friends Peel and Croker, to the 
Tory party of that day. Palmerston never was a Whig, still less 
a Radical; he was a statesman of the old English aristocratic type, 
liberal in his sentiments, favourable to the march of progress, 
but entirely opposed to the claims of democratic government. 
H e  had been elected M.P. for Cambridge University in 1811, and 
sat for this constituency until 1831 when he was defeated because 
he had adopted reform principles. 

I n  the later years of Lord Liverpool's administration, after 
the death of Lord Londonderry in 1822, strong dissensions existed 
in the cabinet. Palmerston supported the measures of Canning 
and his friends. The "Canningites," as they were termed- 
Palmerston, Huskisson, Charles Grant, Lamb (Lord Melbourne) 
and Dudley-were included by Wellington in his cabinet of 1827, 
but a dispute between the duke and Huskisson soon led to  the 
resignation of that minister, and his friends resigned with him. 
In  the spring of 1828 Palmerston found himself in opposition. 
From that moment he appears to have directed his attention 
closely to foreign affairs; indeed he had already urged on the 
duke of Wellington a more active interference in the affairs of 
Greece; he had made several visits to Paris, where he foresaw 
the impending revolution; and on June I, 1829, he made his first 
great speech on foreign affairs. Palmerston was no orator; his 
language was unstudied, and his delivery somewhat embarrassed; 
but he addressed the House of Commons in language adapted 
to the capacity and the temper of his audience. Wellington 
sought, in September 1830, to  induce Palmerston to re-enter the 
cabinet, which he refused because he was now committed to 
parliamentary reform, and from that time forward he may be 
said to have associated his political fortunes with those of the 
Whig party. Lord Grey placed the department of foreign affairs 
in his hands upon the formation of the ministry of 1830, and 
Palmerston entered on the duties of an office over which he con- 
tinued to exert his powerful influence, both in and out of office, 
for twenty years. 

Fore ign  Minister.-The revolution of July 1830 had just 
given a strong shock to the existing settlement of Europe. The 
British foreign office was especially concerned with the fate of 
Belgium, in revolution against the king of the Netherlands and 
coveted by France. I n  the end the policy of England prevailed; 
numerous difficulties, both great and small, were overcome by 
the conference, although on the verge of war, peace was main- 
tained; and Prince Leopold of Saxe-Coburg was placed upon the 
throne of Belgium. The independence of Belgium was a solid 
success for Palmerston's diplomacy. 
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I n  1833 and 1834 the youthful queens Donna Maria of Portugal 

and Isabella of Spain were the representatives and the hope of 
the constitutional party in those countries-assailed and hard 
pressed by their absolutist kinsmen Don Miguel and Don Carlos. 
Palmerston conceived and executed the plan of a quadruple 
alliance of the constitutional states of the West to  serve as a 
counterpoise to the northern alliance. A treaty for the pacifica- 
tion of the Peninsula was signed in London on April 22, 1834; 
and, although the struggle was somewhat prolonged in Spain, it 
accomplished its object. But Louis Philippe was accused of 
secretly favouring the Carlists, and he  positively refused to be 
a party to direct interference in Spain. The hesitation of the 
French court on this question was probably one of the causes 
of the extreme personal hostility Palmerston showed towards the 
king of the French down to the end of his life. Nevertheless, a t  
this same time (June 1834) Palmerston wrote that "Paris is the 
pivot of my foreign policy." Thiers was at  that time in office. 
Unfortunately differences with France increased in each succeed- 
ing year; and a constant but sterile rivalry was kept up, which 
ended in results humiliating and injurious to  both nations. 

I n  Near Eastern politics Palmerston had been from the begin- 
ning a strenuous supporter of the claims of the Hellenes against 
the Turks and the execution of the Treaty of London. But 
from 1830 the defence of the Ottoman Empire became one of 
the cardinal objects of his policy. H e  believed in the regenera- 
tion of Turkey. His two principal aims were to prevent the 
establishment of Russia on the Bosporus and of France on the 
Nile, and he regarded the maintenance of the authority of the 
Porte as the chief barrier against both these aggressions. 
Towards Russia he was suspicious and hostile. H e  was a party 
to  the publication of the "Portfolio" in 1834, and to the mis- 
sion of the "Vixen" to force the blockade of Circassia about 
the same time. H e  regarded the treaty of Unkiar Skelessi 
which Russia extorted from the Porte in  1832, when she came 
t o  the relief of the sultan after the battle of Konieh, with 
great jealousy; and, when the power of Mehemet Ali in Egypt 
appeared to threaten the existence of the Ottoman dynasty, 
he effected a combination of all the powers, who signed the 
collective note of July 27, 1839, pledging them to maintain the in- 
dependence and integrity of the Turkish Empire. On three former 
occasions, in 1833, 1835 and 1839, the Turkish policy of Palm- 
erston had been overruled by the cabinet. But in 1840 Lord 
Palmerston prevailed. France, though her ambassador had signed 
the collective note in the previous year, declined to be a party 
to  measures of coercion against Mehemet Ali. Palmerston, irri- 
tated a t  her Egyptian policy, flung himself into the arms of the 
northern powers, and the treaty of July IS, 1840 between England, 
Russia, Austria and Prussia, engaging to assist the sultan against 
Mehemet Ali, was signed in London without the knowledge or 
concurrence of France. This measure was not taken without 
strong opposition on the part of several members of the British 
cabinet. By now Palmerston was regarded as one of the most 
powerful statesmen of the age. At the same time, though acting 
with Russia in the Levant, the British government engaged in 
the affairs of Afghanistan to  defeat her intrigues in Central Asia, 
and a contest with China was terminated by the conquest of 
Chusan, afterwards exchanged for the island of Hong-Kong. 

After the fall (1841) of the Melbourne administration Palm- 
erston remained for five years out of office. The crisis was past, 
but the change which took place by  the substitution of Guizot 
for Thiers in France, and of Aberdeen for Palmerston in England, 
was a fortunate event for the peace of the world. Palmerston 
distrusted France and believed that war between the two countries 
was sooner or later inevitable. Aberdeen and Guizot, by mutual 
confidence and friendly offices, entirely succeeded in restoring 
cordial understanding between the two governments, and the irri- 
tation which Palmerston had inflamed gradually subsided. During 
the  Peel administration Palmerston led a retired life, but he 
attacked with characteristic bitterness the Ashburton treaty with 
the United States, which closed successfully other questions he 
had long kept open. Palmerston approached questions of foreign 
policy with an amount of passion, of personal animosity, and im- 

perious language which rendered him in the eyes of the queen 
and of his colleagues a dangerous .minister. Lord John Russell's 
failure to  form a ministry (Dec. 1845) was due to  Grey's refusal 
to join a government in which Palmerston had the direction of 
foreign affairs. A few months later this difficulty was sur- 
mounted; the Whigs returned to power, and Palmerston to the 
foreign office (July 1846), with a strong assurance that Lord 
John Russell should exercise a strict control over his proceedings. 
A few days sufficed to show how vain was this expectation. The 
French government regarded Palmerston's appointment as a sign 
of renewed hostility, and a despatch in which Palmerston had 
put forward the name of a Coburg prince as  husband for the 
young queen of Spain, served as an excuse for a breach of the 
engagements entered into between Guizot and Aberdeen. The 
efforts of the British minister to  defeat the French,marriages of 
the Spanish princesses, by an appeal to  the treaty of Utrecht 
and the other powers of Europe, were wholly unsuccessful; France 
won the game, though with no small loss of honourable reputation. 

The revolution of 1848 spread like a conflagration through 
Europe, and shook every throne on the Continent except those 
of Russia, Spain and Belgium. Palmerston's sympathies had been 
passionately awakened by the cause of Italian independence. H e  
supported the Sicilians against the king of Naples, and the king of 
Sardinia against Austria. The British government, or a t  least 
Palmerston as its representative, was regarded with suspicion and 
resentment by every power in Europe, except the French republic; 
and even that was shortly afterwards to be alienated by Palm- 
erston's attack on Greece. 

This state of things was regarded with the utmost annoyance 
by the British court and by most of the British ministers. 
Palmerston had on many occasions taken important steps without 
their knowledge, which they disapproved. Over the foreign 
office he asserted and exercised an arbitrary dominion, which the 
feeble efforts of the premier could not control. The queen and 
the prince consort (see VICTORIA, QUEEN) did not conceal their 
indignation a t  the position in which he had placed them with all 
the other courts of Europe. When Kossuth, the Hungarian leader, 
landed in England, Palmerston proposed to receive him a t  Broad- 
lands, a design which was only prevented by a peremptory vote 
of the cabinet; and in 1850 he took advantage of Don Pacifico's 
very questionable claims on the Hellenic government to organize 
an attack on the little kingdom of Greece. Greece being a state 
under the joint protection of three po

w

ers, Russia and France 
protested against its coercion by the British fleet, and the French 
ambassador temporarily left London, which promptly led to the 
termination of the affair. But it was taken up in parliament with 
great warmth. After a memorable debate (June IT), Palmerston's 
policy was condemned by a vote of the House of Lords. The 
House of Commons was moved by Roebuck to reverse the sen- 
tence, which it  did (June 29) by a majority of 46, af ter  having 
heard from Palmerston the most eloquent and powerful speech 
ever delivered by him, in which he sought to vindicate, not only 
his claims on the Greek government for Don Pacifico, but his 
entire administration of foreign affairs. I t  was in this speech, 
which lasted five hours, that Palmerston made the well-known 
declaration that a British subject-"Civis Romanus sumH-ought 
everywhere to  be protected by  the strong arm of the British 
government against injustice and wrong. Yet, notwithstanding 
this parliamentary triumph, there were not a few of his own 
colleagues and supporters who condemned the spirit in which 
the foreign relations of the Crown were carried on; and in that 
same year the queen addressed a minute to  the prime minister in 
which she recorded her dissatisfaction a t  the manner in which 
Lord Palmerston evaded the obligation to submit his measures 
for the royal sanction as failing in sincerity to  the Crown. This 
minute was communicated to  Palmerston, who did not resign 
upon it. This distrust and uneasiness reached their climax when 
Palmerston expressed to the French ambassador in London, with- 
out the concurrence of his colleagues, his personal approval of 
the coup d'ktat of Louis Napoleon. Upon this Lord John Russell 
advised his dismissal from office (Dec. I 85 I ) .  Palmerston avenged 
himself by turning out the government on a militia bill; but 
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although he survived for many years, and twice filled the highest 
ofice in the state, his career as foreign minister ended for ever, 
and he returned to the foreign office no more. Indeed, he assured 
Lord Aberdeen, in 1853, that he did not wish to resume the 
seals of that department. 

Upon the formation of the cabinet of 1853, which was com- 
posed by the junction of the surviving Peelites with the Whigs, 
under Aberdeen, Palmerston accepted with the best possible grace 
the office of secretary of state for the home office. At one moment 
he withdrew from it, because Lord John Russell persisted in 
presenting a project of reform which appeared to him entirely out 
of season; and he advocated, with reason, measures of greater 
energy on the approach of war, which might possibly, if they had 
been adopted, have averted the contest with Russia. As the 
difficulties of the Crimean campaign increased, it  was not Lord 
Palmerston but Lord John Russell who broke up the govern- 
ment by refusing to meet Roebuck's motion of inquiry. Palm- 
erston remained faithful and loyal to his colleagues in the hour 
of danger. Upon the resignation of Lord Aberdeen and the duke 
of Newcdstle, the general sentiment of the House of Commons 
onrl tho rn~rntr~r  r-llorl P - l m ~ r c t n n  t= tho honrl 0f ~ f f q i r c ,  gnrl he 
U"U L"" L V U U L ' ,  GU""U ' W"LaL'.,LV" C " U  "..W" -. ---- -..- 
entered, on Fcb. 5 ,  1855, aged 70, upon the high office, which 
he retained, with one short interval, to  the day of his death. 

P r i m e  Minister.-A series of fortunate events followed his 
accession to power. I n  March 1855 the death of the emperor 
Nicholas removed his chief antagonist. In  September Sevastopol 
was taken. The administration of the British army was reformed 
by a consolidation of offices. I n  the following spring peace was 
signed in Paris. Never since Pitt  had a minister enjoyed a greater 
share of popularity and power, and, unlike Pitt, Palmerston had 
the prestige of victory in war. H e  was assailed in parliament by 
the eloquence of Gladstone, the sarcasms of Disraeli, and the 
animosity of the Manchester Radicals, but the country was 
with him. Defeated by a hostile combination of parties in the 
House of Commons on the question of the Chinese war in 1857 
and the alleged insult to  the British flag in the seizure of the 
lorcha "Arrow," he dissolved parliament and appealed to the 
nation. The result was the utter defeat of the extreme Radical 
party and the return of a more compact Liberal majority. The 
great events of the succeeding years, the Indian Mutiny, and the 
invasion of Italy by Napoleon I I I . ,  belong rather to the general 
history of the times than to the life of Palmerston; but it was 
fortunate that a strong and able government was at the head 
of affairs. Lord Derby's second administration of 1858 lasted but 
a single year, Palmerston having casually been defeated on a 
measure for removing conspiracies to murder abroad from the 
class of misdemeanour to that of felony, which was introduced in 
consequence of Orsini's attempt on the life of the emperor of 
the French. But in June 1859 Palmerston returned to power, 
and it was on this occasion that he  proposed to Cobden. one of 
his most constant opponents, to  take office; on his refusal hfilner 
Gibson was appointed t o  the board of trade, although he had 
been the prime mover of the defeat of the government on the 
Conspiracy Bill. Palmerston had learnt that it was wiser to con- 
ciliate an opponent than to attempt to crush him. Although 
Palmerston approved the objects of the French invasion of Italy 
in so f a r  as  they went to establish Italian independence, the 
annexation of Savoy and Nice to France revived his old suspicions 
of the good faith of Napoleon 111. H e  believed that war with 
France was a contingency to be provided against and he induced 
the House of Commons to vote nine millions for the fortification 
of British ports and arsenals. 

Palmerston resisted the Suez canal project of Lesseps. He did 
not foresee the advantages to  be derived by British commerce 
from this great work, and he was strongly opposed to the estab- 
lishment of a powerful French company on the soil of Egypt. 
H e  also believed that England would be drawn by her interest, 
as  a great commercial power, in the canal traffic, into a more 
direct interference in Egypt, which it was desirable to avoid. 

Upon the outbreak of the American Civil War in 1861, Palm- 
erston acknowledged that it was the duty of the British govern- 
ment t o  remain neutral; but his own opinion led him tather to 

desire than to avert the rupture of the Union which might have 
been the result of a refusal on the part of England and France 
to recognize a blockade of the Southern ports, which was notor- 
iously imperfect, and extremely prejudicidl to the interests of 
Europe. The cabinet was not of this opinion, and, although the 
belligerent rights of the South were promptly recognized, the 
neutrality of the Government was observed. When, however, the 
Southern envoys were taken by force from the "Trent," a British 
packet, Palmerston insisted upon a full and complete reparation. 
But the difficulty with the American government over the "Ala- 
bama" and other vessels, fitted out in British ports to  help the 
Southern cause, was only settled at  last (see ALABAMA ARBITRA- 
TION) by an award extremely onerous to England. 

The last transaction in which Palmerston engaged arose out 
of the attack by the Germanic Confederation, and its leading 
States Austria and Prussia, on the kingdom of Denmark and the 
duchies of Schleswig and Holstein. There was but one feeling 
in the British public and the nation as to the dishonest character 
of that unprovoked aggression, and it  was foreseen that Austria 
wou!d ere long have reason to repent her share in it. Palmerston 
enr;l_t.avnurcd tn indl~ce France 2nd Ri~ssia to cnncijr with Fnglnna 
in maintaining the Treaty of London, which had guaranteed the 
integrity of the Danish dominions. But those powers, for reasons 
of their own, stood aloof, and the conference held in London in 
1864 was without effect. A proposal to send the British fleet into 
the Baltic was overruled and the result was that Denmark was 
left to  her own resources against her formidable opponents. I n  
the following year, on Oct. 18, 1865, Palmerston expired at  
Brocket Hall, after a short illness, in the e7ghty-first year of his 
age. His remains were laid in Westminster Abbey. 

Character.-Although there was much in the official life of 
Palmerston which inspired distrust and alarm to men of a less 
ardent and contentious temperament, he had a lofty conception 
of the strength and the duties of England, he was the irreconcil- 
able enemy of slavery, injustice and oppression; and he laboured 
with inexhaustible energy for the dignity and security of the 
Empire. In  private life his gaiety, his buoyancy, his high breeding, 
made even his political opponents forget their differences; and 
even the warmest altercations on public affairs were merged in 
his large hospitality and cordial social relations. In  this respect 
he was aided with consummate ability by the tact and grace 
of Lady Palmerston, the widow of the 5th Earl Cowper, whom 
he married a t  the close of 1839, and who died in 1869. 

The L i f e  o f  Lord Palmerston, by Lord Dalling ( z  vols., 18'j?), 
with valuable selections from the minister's autobiographical d~aries 
and private correspondence, only came down to 1847, and was 
completed by Evelyn Ashley (vol. iii., 1874 ; iv., v., 1876). The whole 
was re-edited by Mr. Ashley, in two volumes (1879), the standard 
biography. The L i f e  by Lloyd Sanders (1888) is an excellent shorter 
work. 

See also B.  K. Martin, T h e  Triz~vzph of  Lord Palmerston. A study 
of public opinion i n  England before the Crinzean war ( 1 9 2 6 ) .  

PALMERSTON NORTH, a tonn in the hlanawatu dis- 
trict of New Zealand, 87 miles north of JVellington. Pop. (1939) 
25.300. I t  is the centre of a thriving dairy and sheep-raising dis- 
trict, an important railway junction, and the first borough of 
New Zealand to institute rating on "unimproved" capital values. 

PALMERTON, a borough of Carbon county, Pennsylvania, 
U.S.A., on the Lehigh river, 15 m. N.W. of Allentown. I t  is served 
by the Central of New Jersey, the Chestnut Ridge, and (for 
freight) the Lehigh and the New England railways. Pop. 1930, 
7,678; 1940 federal census 7.475 ( I  jY0 foreign-born white). I t  
is the trade centre of a farming region, and manufactures zinc, 
shirts and paints. The borough was incorporated in 1912. 

PALMETTE, any decorative form consisting of radiating 
petals or scales, symmetrically disposed, and growing from a 
single focus at  the bottom. The word is especially used of cer- 
tain lotus ( q . v . )  derivatives in Egyptian and Asiatic art, and 
for somewhat similar forms occurring in the Byzantine and 
Romanesque styles. The classic palmette is usually termed an 
anthemion (9.v.). 

PALMETTO, a popular name for Silbal palmetto, the pal- 
metto palm, a native of the southern United States, especially in 
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Florida. I t  has an erect stem, 2 0  to 80 ft .  high and deeply cut 
fan-shaped leaves, j to  8 ft .  long; the fruit is a black drupe 3 
to + in. long. The trunks make good piles for wharves, as the 
wood resists the attacks of borers; the leaves are used for 
thatching. The palm is grown as a pot-plant in greenhouses. A 
similar species, the Texas palmetto (3. texana) occurs in southern 
Texas and Mexico. The terminal bud or cabbage is eaten. There 
is also a third species or dwarf palmetto (Sabal adansoni) The 
Chamaerops humilis of South Europe is also called palmetto. 

PALMGREN, SELIM (1878- ), Finnish composer, was 
born at  Bjorneborg, Finland, on Feb. 16, 1878. I n  1895 he went 
to Helsingfors conservatoire, where he studied composition under 
Wegelius and piano under Petzet. H e  afterwards worked with 
Ansorge and Busoni, and on his return to  Finland became con- 
ductor of the Finnish Students choral society and later of the 
Musical Society a t  Abo. Since 1912 he has held no fixed ap- 
pointment but has devoted himself to  composition and under- 
taken concert tours with his wife Maikki Jarnefelt, a singer. 
Palmgren has written two operas, Daniel Hjort (produced at  
Helsingfors 1910) and Peter Schlemihl, three piano concertos, 
and some pieces for violin and piano; but it  is in his smaller piano 
works that his delicate and poetical writing finds the most appro- 
priate medium. Among the best known of these are the Finnish 
Lyrics, Finnish Lullaby, the Studies, Preludium, The Sea, The 
Swan, Light and Shade and Bird Song. 

PALMIET (Prionium Palmita), a shrubby, aloe-like, South 
African plant of the rush family (Juncaceae), reaching a height 
of six or seven feet, growing on the edges of streams. The stem 
is covered with the fibrous remains of old leaves. The plant 
propagates vegetatively by runners. 

PALMISTRY, a predictive system whereby the various irreg- 
ularities and flexion-folds of the skin of the hand are interpreted 
as being associated with mental or moral dispositions and powers 
as well as with the current of future events in the life of the in- 
dividual. I t  is also called chiromancy or cheiromancy from 
x ~ i p ,  the hand, and pavreia, divination. 

How far back in prehistoric times this system has been prac- 
tised it  is impossible to  say, but in China it  is said to have existed 
3,000 years before Christ, and in Greek literature it  is treated 
even in the most ancient writings as well-known belief. 

At the present day palmistry is practised in nearly all parts 
of China. I t  is also extensively practised in India, especially by 
one caste of Brahmins, the Joshi. I n  Syria and Egypt the palmist 
can be seen plying his trade at  the cafCs; and among the Arabs 
there are chiromantists who are consulted as to  the probable suc- 
cess of enterprises. I t  is probably from their original Indian 
home that the traditional dukkeripen (fortune-telling) of the 
gipsies has been derived. 

This system of divination has the charm of simplicity and 
definiteness, as an application of the "doctrine of signatures" 
which formed so extensive an element in the occult writings of the 
past six centuries. In  the course of ages every detail has been 
brought under a formal set of rules, which only need mechanical 
application. There have been in past times considerable diver- 
gences in the practice, but a t  present there is a fairly uniform sys- 
tem in vogue. One school lays special stress on the general shape 
and outline of the hand. Corvaeus enumerates 70 variekies, Pam- 
philus cuts them down to 6, John de Indagine to 2 7, and Tricassus 
Mantuanus raises them t o  80. The characters of softness or hard- 
ness, dryness or moisture, etc., are taken account of in these classi- 
fications. The lines of cardinal importance are ( I )  the rasceta or 
cross sulci, which isolate the hand from the forearm a t  the wrist, 
and which are the flexion folds between the looser forearm skin and 
that tied down to the fascia above the level of the anterior annular 
ligament. (2) The line which isolates the ball of the thumb, 
where the skin ceases to  be tied to  the front of the palmar fascia, 
is called the line of life. (3) A line starting above the head of 
the second metacarpal bone and crossing'the hand to the middle of 
its ulnar border is the line of the head. (4) The transverse line 
below this which passes from the ulnar border a little above the 
level of the head of the fifth metacarpal and ends somewhere 
:tbout the root of the index finger is the line of the heart. (5) 

The vertical line descending from the middle of the wrist to  end 
about the base of the middle finger is the line of fortune. (6) 
The oblique line which begins a t  the wrist end of the line of life 
and descends towards the ulnar end of the line of the head is the 
line of the liver. 

These lines isolate certain swellings or monticuli, the largest 
of which is ( I )  the ball of the thumb, called the mountain of 
Venus; (2) that a t  the base of the index finger is the mountain of 
Jupiter; (3) a t  the root of the middle finger is the mountain of 
Saturn, while those a t  the bases of ring and little finger are 
respectively the mountains of the (4)  Sun and (5) of Mercury. 
Above the mountain of Mercury, and between the lines of head 
and heart is (6) the mountain of Mars, and above the line of the 
heart is ( 7 )  the mountain of the Moon. The relative sizes of 
these mountains have assigned to them their definite correlations 
with characters: the 1st with charity, love, libertinage; the 2nd 
with religiosity, ambition, love of honour, pride, superstition; 
the 3rd with wisdom, good fortune, prudence, or when deficient 
improvidence, ignorance, failure; the 4th when large makes for 
success, celebrity, intelligence, audacity, when small meanness or 
love of obscurity; the 5th indicates love of knowledge, industry, 
aptitude for commerce, and in its extreme forms on the one hand 
love of gain and dishonesty, on the other slackness and laziness. 
The 6th is related to degrees of courage, resolution, rashness or 
timidity; the 7th indicates sensitiveness, morality, good conduct, 
or immorality, overbearing temper and self-will. 

The swellings on the palmar faces of the phalanges of the 
several fingers are also indicative, the 1st and 2nd of the thumb 
respectively, of the logical faculty and of the will; the  st, 2nd 
and 3rd of the index finger, of materialism, law and order, 
idealism; those of the middle finger, humanity, system, intelli- 
gence; of the ring finger, truth, economy, energy; and of the little 
finger, goodness, prudence, reflectiveness. 

Over and above these there are other marks, crosses, triangles, 
etc., of which more than a hundred have been described and 
figured by different authors, each with its interpretation; and 
in addition the back of the hand has its ridges. The Chinese com- 
bine podoscopy with chiromancy. 

To  the anatomist the roughnesses of the palm are of consider- 
able interest. The folds are so disposed that the thick skin shall 
be capable of bending in grasping, while a t  the same time it  re- 
quires to be tightly bound down to the skeleton of the hand, 
else the slipping of the skin would lead to insecurity of prehension, 
as the quilting or buttoning down of the covers of furniture by 
upholsterers keeps them from slipping. For this purpose the skin 
is tied by connecting fibres of white fibrillar tissue to the deep 
layer of the dermis along the lateral and lower edges of the 
palmar fascia and to the sheaths of the flexor tendons. The 
folds, therefore, which are disposed for the purpose of making 
the grasp secure, vary with the relative lengths of the metacarpal 
bones, with the mutual relations of the sheaths of the tendons, 
and the edge of the palmar fascia, somewhat also with the inser- 
tion of the palmaris brevis muscle. The sulci are emphasized 
because the subcutaneous fat,  which is copious in order to  pad 
the skin for the purpose of firmness of holding, being restricted to 
the intervals between the lines along which the skin is tied down, 
makes these intervals project, and these are the monticuli. The 
swelling of the mountain of Venus is simply the indication of the 
size of the muscles of the ball of the thumb, and can be increased 
by their exercise. Similarly the hypothenar muscles for the little 
finger underlie the three ulnar marginal mountains, the sizes of 
which depend on their development and on the prominence of the 
pisiform bone. 

That these purely mechanical arrangements have any psychic, 
occult or predictive meaning is a fantastic imagination, which 
seems to have a peculiar attraction for certain types of mind, 
and as there can be no fundamental hypothesis of correlation, its 
discussion does not lie within the province of reason. 

(A. MAC.) 
PALMITIC ACID : see FATTY ACIDS. 
PALM OIL. A fatty oil obtained from the fleshy part of 

the fruit of the oil-palm (Elaeis gz~ineerzsis Jacq.), a tree in- 
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digenous to the west coast of Africa1. Palm oil must not be / 
confounded with the oil from the kernei (palm-kernel oil), which 
differs widely from palm oil and resembles coconut oil in its 
constitution, properties and applications. ( S e e  OIL PALM.) 

The ripe palm-fruit is gathered by natives and stored for three 
or four days; the fruits are then detached from the bunches 
and placed in a pit in the ground lined with leaves; water is 
sprinkled on the top, and the mass covered and allowed to ferment 

DETAILS OF T H E  S TRUCTU RE OF THE OIL PALM ( E L A E I S  G U I N E E N S I S )  
A. The fruit  bunch (female inflorescence) composed of spikes (B) ,  bearing 
fruits, the structure of which is shown s t  C. D. A single fruit (drupe), bracts 
removed, containing 1 to  3 kernels in the "palm nut." Each bunch bears 
about 2,000 to 3,000 fruits. Some 1,400 bunches of fruit are required for 
the production of one ton of oil 

for one or two months. Under this treatment the fruit softens, 
so that the hard kernel can easily be separated. The softened 
flesh is beaten to  a pulp, and roughly squeezed in bags; a further 
quantity of oil is obtained by boiling the pressed pulp with water. 
Clzofi oil is a special grade of oil prepared by the natives for food, 
by boiling the fresh fruits with water and skimming off the oil 
which rises to the surface. Owing to the fermentation occurring 
when the fruits are treated by the first method, the oil becomes 
hydrolysed, giving rise to large amounts of free fatty acids. Since 
the introduction of machinery, and with improved cultivation of 
the trees, better quality oils have been produced, and oils with as 
little as 2% of free fatty acids can be prepared in bulk. 

Palm oil, which is liquid in the Tropics but a semi-solid fat  in 
temperate climates, varies in colour from yellowish-red to dark 
brownish-red; before use it  is bleached, either by blowing air 
through the heated oil or by treating the oil with sodium bichro- 
mate and hydrochloric acid. By these means an almost white fat 
is produced. Large quantities of palm oil are employed in the 
Soap and candle industries; i t  is also used in tin-plate manufacture 
fo r  protecting the heated steel plates before tinning, and for 
edible Purposes. Attempts have been made to use palm oil as a 
fuel fo r  the internal-combustion engines of motor boats on the 
Congo and other West African rivers. ( S e e  also OILS AND FATS.) 

Imports of Palm Oil, 1926 

France 23,- 
Germany . . 14,000 

See the ~ u l l e t i n s  of the Imperial Institute. (E. L.; G .  H. W.) 
'Recently plantation cultivation of the oil-palm under sdentific con- 

trol has been introduced into the West Indies with encouraging results. 

PALMSTIERNA, ERIK KULE, BARON (1877- ), 
Swedish statesman, was born on Nov. 10, 1877. H e  entered the 
navy as sub-lieutenant, but gave up  his naval career for  adminis- 
trative work, and became secretary of the central association for 
social work in 1906. From 1907 to 1915 he was organizer of the 
Svenska Stadsforbundt. Elected by the Liberals and Social Demo- 
crats to  the Riksdag,  he was minister of marine in  the Coalition 
Government of 1917, and minister of foreign affairs in the Brant- 
ing Government. From 1920 to 1937 Palmstierna was minister a t  
the court of St.  James; in 1921 he represented Sweden a t  Geneva 
on the Aaland islands question. 

PALM SUNDAY, the Sunday before Easter, so called from 
the custom, still observed in the Roman Catholic Church, of 
blessing palm branches and carrying them in procession in com- 
memoration of Christ's triumphal entry into Jerusalem. I n  the 
Western Church, Palm Sunday is counted as the first day of Holy 
Week, and its ceremonies usher in the series of services, culminat- 
ing in those of Good Friday, which commemorate the Passion. 

The ceremonies on Palm Sunday as celebrated now in the 
Roman Catholic Church are divided into: ( I )  The solemn blessing 

1 of the palms, ( 2 )  the procession, (3) the mass. 
I n  the Orthodox Eastern Church Palm Sunday (7j K U P L U K ~ ~  

20pr1j T&V batuv, Zopr1j fla'io+bpos, or 7j ba'io+bpos) is not included 
in Holy Week, but is regarded as a joyous festival commem- 
orating Christ's triumphal entry into Jerusalem. There is no 
longer a procession; but the palms (in Russia willow twigs) are 
blessed, and are held by the worshippers during the service. 

Of the reformed churches, the Church of England alone in- 
cludes Palm Sunday in the Holy Week celebrations. The blessing 
of the palms and the procession were, however, abolished a t  the 
Reformation, and the name "Palm Sunday," though it  survives 
popularly, is not mentioned in the Book of Common Prayer. 

BIBLIOGRAPHY.-See the article "Palmsonntag" in Wetzer und Welte, 
Kirchenlexikon (and ed.), ix. 1319 sqq.; article "Woche, grosse," by 
Dyws in Herzog-Hauck, RealencykJopadie (3rd ed., Leipzig, 19081, 

415; Wiepen, Palmsofintags Prozessionen und Pahese l  (Bonn, 
1903) ; L. Duchesne, Of'igines d u  c d t e  chrdtien (2nd ed., Paris, 1898), 
p. 237. For ceremonies anciently observed in England on Palm Sun- 
day see M. E. C .  Walcott, Sacred ArchaeoEogy (1868) and J,  Brand, 
Popular antiquities (ed. 1870). See also Catholic Encyclopaedia, S.V. 
''Palm Sunday." 

PALMYRA, the ~~~~k and  ti^ name of a famous 
of the East, now a mere collection of Arab hovels, but still a n  
object of interest on account of its wonderful ruins. I n  11. Chron. 
viii. 4, and in the native inscriptions, it  is called Tadmor, and 
this is the name by which it  is known among the Arabs a t  the 
present day and, it  would seem, as far back as the Izth century 
B.c., for "TBdmar which is in the land of the ~ ~ ~ ~ ~ ~ f l  occurs 
in an inscription of Tiglath-PiJeser 1. c. I I Ioo ~ , c .  @horme 
in R e v .  Bibl. 1924, pp. 106 ff.). The site lies I jam. N.E. of 
Damascus and five days9 camel journey from the Euphrates, in 
a n  oasis of the Syrian desert, 1,300ft. above sea-level. At this 
point the great trade routes met in ancient times, the one cross- 
ing from the Phoenician ports to  the Persian gulf, the other 
coming up from Petra and south Arabia. 

11. Chron. viii. 4, Solomon is said to have built "Tadmor 
in the wilderness"; 1. Kings ix. 18, however, from which the 
Chronicler derived his statement, reads "Tamar" in the Hebrew 
text, with "Tadmor" in the Hebrew margin; there can be no 
doubt that the text is right and refers t o  Tamar in the land of 
Judah (Ezek. xlvii. 19; xlviii. 28). The Chronicler, we must sup- 
pose, altered the name because Tadmor was a city more renowned 
in his day, or possibly because he wished to increase the extent 
of Solomon's kingdom. The date of the Chronicler may be placed 
about 300 B.c., SO Palmyra must have been in existence centuries 
before then. Of its remoter history, except for the allusion in 
Tiglath-Pileser7s inscription, nothing is known. We may suppose 
that after the fall of the Babylonian Empire (6th century B.c.), 
Arabian tribes began to take possession of the partly cultivated 
lands east of Canaan, and learned to speak and write in Aramaic, 
the language which was most widely current throughout the 
region west of the Euphrates in  the time of the ~ e r s i a n  ~ m ~ i r e  
(6th-4th century B.c.). I t  is not till much later that Palmyra 
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first appears in Western literature. We learn from Appian (Bell. 
civ. v. 9 )  that in 42-41 B.C. the city was rich enough to excite 
the cupidity of Mark Antony. The series of native inscriptions, 
written in Aramaic, begins a few years after; the earliest bears 
the date 304 of the Seleucid era, i.e., 9 B.C. (Cooke, North- 
Semitic Ifzscriptions No. 141 =VogiiC, Syrie Centrale No. 30a) ; 
by this time Palmyra had become an important trade-post between 
the Roman and the Parthian states. I t s  characteristic civilization 
grew out of a mixture of various elements, Arabic, Aramaic, 
Greek and Roman. The bulk of the population was of Arab 
race, and though Aramaic was used as the written language, in 
common intercourse Arabic had by no means disappeared. The 
proper names and the names of deities, while partly Aramaic, 
are also in part unmistakably Arabic: it  is suggestive that a 
purely Arabic term (fahd, NSI. No. 136) was used for the septs 
into which the citizens were divided. 

Originally an Arab settlement, the oasis was transformed in 
the course of time from a mere halting-place for caravans to a 
city of the first rank, and a religious centre, with the worship of 
the Sun-god dominating that of inferior deities. 

The chief luxuries of the ancient world, silks, jewels, pearls, 
perfumes, incense and the like, were drawn from India, China 
and southern Arabia. The trade followed two routes; one by the 
Red sea, Egypt and Alexandria, the other from the Persian gulf 
through the Syro-Arabian desert. The latter, when the Nabataean 
kingdom of Petra (9.v.) came to an end (A.D. 1 0 5 ) ~  passed into 
the hands of the Palmyrene merchants. Their-caravans (uvvo8ia~) 
travelled right across the desert to the great entrephts on the 
Euphrates, (NSI. Nos. I 13-1 15). The trade was enormously 
profitable, not only t o  the merchants but to the town, which 
levied a duty on all exports and imports; a t  the same time for- 
midable risks had to be faced both from the desert-tribes and 
from the Parthians, and successfully to  plan or convoy a great 
caravan came to be looked upon as a service bo the state, often 
recognized by public monuments erected by "council and people" 
or by the merchants interested in the venture. These monuments, 
a conspicuous feature of Palmyrene architecture, took the form 
of statues placed on brackets projecting from the upper part of 
the pillars which lined the principal thoroughfares. Thus arose, 
beside minor streets, the imposing central avenue which, starting 
from a triumphal arch near the great temple of the Sun, formed 
the main axis of the city from south-east to north-west for a 
length of 1,240 yards, and at  one time consisted of not less than 
750 columns of rosy-white limestone, each 55f t  high. 

Local industries do not seem to have been important. The 
prominent townsmen were engaged in the organization and even 
the personal conduct of caravans, the discharge of public offices 
such as those of strategos, secretary, guardian of the wells, presi- 
dent of the banquets of Bel, chief of the market (see NSI. Nos. 
I 14, I I 5, I 21, I 22), sometimes the victualling of a Roman expe- 
dition. The capable performance of these functions, which often 
involved considerable pecuniary sacrifices, ensured public esteem; 
and to these honours the head of a great house was careful to 
add the glory of a splendid tomb, consecrated as the "long home" 
(lit. "house of eternity," cf. Eccles. xii. 5)  of himself, his sons 
and his sons' sons for ever. Thcse tombs, which lie outside the 
city and overlook it  from the surrounding hills, a feature char- 
acteristically Arabic, remain the most interesting monuments of 
Palmyra. Some are lofty towers containing sepulchral chambers 
in stories; others are house-like buildings with a single chamber 
and a richly ornamented portico; the sides of these chambers 
within are adorned with the names and sculptured portraits of 
the dead. As a rule the buildings of Palmyra do not possess any 
architectural individuality, but these tombs are an exception. 
The style of all the ruins is late classic and highly ornate, but 
without refinement. 

The rise of Palmyra to  a position of political importance may 
be dated from the first imperial period, when the city must have 
admitted the suzerainty of Rome, for decrees respecting its cus- 
tom-dues were issued by Germanicus (A.D. 17-19) and Cn. Do- 
mitius Corbulo (A.D. 57-66). At the same time the city had 
by no means surrendered its independence; even in the days of 

Vespasian (A.D. 69-79) the distinctive position of Palmyra as 
an intermediate state between the two great powers of Rome and 
Parthia was carefully watched. The splendid period of Palmyra 
(A.D. 130-270)) to  which the greater part of the inscribed monu- 
ments belong, started from the overthrow of Petra (A.D. IO~), 
which left Palmyra without a competitor for the Eastern trade. 
Hadrian treated the city with special favour, and on the occasion 
of his visit in A.D. 130, granted i t  the name of Hadriana Palmyra 
( i n m  ~ ~ i i n  NSZ. p. 332). Under the same emperor the customs 
were revised and a new tariff promulgated (April, A.D. 137), can- 
celling the loose system of taxation "by custom" which formerly 
had prevailed. The great fiscal inscription, which still remains 
where it was set up, gives the fullest picture of the life and com- 
merce of the city. (NSI. pp. 313-340). The government was 
vested in the council (poukfi) and people (brjpos), and adminis- 
tered by civil officers with Greek titles, the proedros (president), 
the gran~mateus (secretary), the archons, syndics and dekaprotoi 
(a fiscal council of ten), following the model of a Greek munici- 
pality under the Roman Empire. At a later date, probably un- 
der Septimius Severus or Caracalla (beginning of 3rd century), 
Palmyra received the iz~s italicum and the status of a colony; the 
executive officials of the council and people were called stratggoi, 
equivalent to the Roman duumviri (WSI. Nos. 121, 127) ; and 
Palmyrenes who became Roman citizens began to take Roman 
names, usually Septimius or Iulius Aurelius, in addition to their 
native names. 

I t  was the Parthian wars of the 3rd century which brought 
Palmyra to the front, and for a brief period raised her to a n  
almost dazzling position as mistress of the Roman East. The 
inscriptions enable us t o  follow the rise of one house in particu- 
lar, which prefixed to their Semitic names the Roman gentilicium 
of Septimius; its members, therefore, had received the citizen- 
ship under Septimius Severus (A.D. 19 3-21 I) .  In  the next genera- 
tion Septimius Odainath or Odaenathus, son of Hairan, had at- 
tained the rank of Roman senator ( u v - ~ K ~ ~ ] T L K ~ s ,  VogiiC NO. 21, 
NSI. p. 285 n.) conferred no doubt when Alexander Severus 
vislted Palmyra in A.D. 230-231 ; his son again, Septimius Hairan, 
seems to have been the first of the family to receive the title of 
RIs  Tadmor ("chief of Tadmor") in addition to his Roman rank 
(NSI. No. 125); while his son, the famous Septimius Odainath, 
commonly known as Odaenathus (q.v.), the husband of Zenobia, 
received even higher rank, the consular dignity ( b r r a r ~ ~ b s )  which 
is given him in an inscription dated A.D. 258, in the reign of 
Valerian (NSI. No. 126). The East was then agitated by the 
advance of the Parthian Empire under the Sassanidae, and the 
Palmyrenes with their Roman honours and their Roman civiliza- 
tion, which did not really go much below the surface, had t o  
choose one side or other. Their choice leaned towards Rome 
mainly because the Roman emperor was further off than the 
Persian king. I n  the contests which followed there can be no 
doubt that the Palmyrene princes cherished the idea of an inde- 
pendent empire of their own, though they never threw over 
their allegiance to the Roman suzerain until the closing act of 
the drama. Their opportunity came with the disaster which 
befell the Roman army under Valerian (9.v.) a t  Edessa. The 
Persians swept victoriously over Asia Minor and North Syria; 
not however without resistance on the part of Odaenathus, who 
inflicted considerable losses on the bands returning home from 
the pillage of Antioch. I t  was probably not long after this that 
Odaenathus, with a keen eye for his advantage, made overtures to  
the Persian king, Shapur I., and when they were rejected he 
threw himself into the Roman cause. After the death of Valerian, 
Gallienus succeeded to a merely nominal rule in the East, and 
made no effort to  recover the lost provinces. Thereupon the two 
leading generals of the Roman army, Macrianus and Callistus, 
renounced their allegiance and proclaimed the two sons of the 
former as emperors (A.D. 261). During the crisis Odaenathus 
remained loyal to  Gallienus, and was rewarded for  his fidelity 
by the grant of a position without parallel under ordinary cir- 
cumstances; as hereditary prince of Palmyra he was appointed 
dux Orientis, a sort of vice-emperor for the East (A.D. 262). H e  
started promptly upon the work of recovery. With his Palmyrene 
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troops, strengthened by what was left of the Roman army corps, 
he took the offensive against Shapur, defeated him at  Ctesiphon, 
and in a series of brilliant engagements won back the East for 
Rome. During his absence at  the wars, we learn from the in- 
scriptions (A.D. 262-267) that Palmyra was administered by his 
deputy Septimius Worod, "procurator ducenarius of Caesar our 
lord," also styled "commandant," as being Odaenathus' viceroy 
(cipyaairqs, NSI. Nos. 127-129). Then in the zenith of his 
success Odaenathus was assassinated at  Homs (Emesa) along with 
his eldest son Herodes (A.D. 266-267). The fortunes of Palmyra 
now passed into the vigorous hands of Zenobia (q.v.), who had 
been actively supporting her husband in his policy. Zenobia seems 
to have ruled on behalf of her young son Wahab-allath or Atheno- 
d6rus as the name is Graecized, who counts the years of his 
reign from the date of his father's death. Under Odaenathus 
Palmyra had extended her sway over Syria and Arabia but now 
the troops of Zenobia, numbering i t  is said 70,000, proceeded 
to occupy Egypt; the Romans under Probus resisted vigorously 
but without avail, and by the beginning of A.D. 270, when Aurelian 
succeeded Claudius as emperor, Wahab-alIath y a s  governing 
Egypt with the title of "king." His coins of 270 struck at Alex- 
andria bear the legend v (ir) c(onsu1aris) R (omanorum) inz(p&- 
ator) d(ux) R(omanorum) and display his head beside that of 
Aurelian, but the latter alone is styled Augustz~s. Meanwhile the 
Palmyrenes were pushing their influence not only in Egypt but 
in Asia Minor while still professing to act under the terms of 
the joint rule conferred by Gallienus. Then in the course of the 
year A.D. 270-271 came the inevitable and open breach. I n  
Palmyra Zenobia is still called "queen" (@auiX~uua, NSI. No. 
131; cf. Wadd. 2628), but in distant quarters, such as Egypt, she 
and her son claim the dignity of Augustus; Wahab-allath (5th 
year) begins to issue coins at  Alexandria without the head of Aure- 
lian and bearing the imperial title; and Zenobia's coins bear the 
same. I t  was a t  this time (A.D. 271) that the two chief Palmyrene 
generals ZabdH and Zabbai, set up a statue to the deceased Odaen- 
athus and gave him the sounding designation of "king of kings and 
restorer (or perhaps corrector) of the whole city" (NSI. No. 
130). These assumptions marked a definite rejection of all alle- 
giance to  Rome. Aurelian, the true Augustus, quickly grasped 
the situation. At  the close of A.D. 270 Probus brought back Egypt 
into the empire; then in 271 Aurelian made preparations for a 
great campaign against the seat of the mischief itself. He ap- 
proached by way of Cappadocia, where he reduced the Palmyrene 
garrisons, and thence through Cilicia he entered Syria. At Antioch 
the Palmyrene forces under ZabdH attempted to resist him, but 
they were compelled to  fall back, and at  Emesa they were de- 
feated in a stiffly contested battle. The way was now open to 
Palmyra and probably in the spring of A.D. 272 Aurelian captured 
the city. I n  accordance with the judicious policy which he had 
observed in Asia Minor and a t  Antioch, he granted full pardon 
to the citizens; only the chief officials and advisers were put to 
death; Zenobia and her son were captured and reserved for his 
triumph when he returned to Rome. But the final stage in the 
conquest of the city was yet to  come. A few months later, in 
the autumn of 272-the latest inscription is dated August 272 
(\i'ogiiC, No. 116)-the Palmyrenes revolted, killed the Roman 
garrison quartered in  the city, and proclaimed one Antiochus as 
their chief. Aurelian heard of i t  just when he had crossed the 
Hellespont on his way home. H e  returned instantly before any 
one expected him, and took the city by surprise. Palmyra was 
destroyed and the population put to  the sword. Aurelian restored 
the walls and the great Temple of the Sun (A.D. 273); but the 
city never recovered i ts  splendour or importance. The famous 
Palmyrene archers, however, served in the Roman army in Africa 
and elsewhere, even in Britain, as the inscription now at South 
Shields gives evidence (NSI. pp. 250, 3 I 2 ; Lidzbarski, Ephemeris, 
ii. 92). 

Language.-The language spoken a t  Palmyra was a dialect 
of western Aramaic, and belongs to the same group as Nabataean 
and the Aramaic spoken in Egypt. I n  some important points 
however, the dialect was related to  the eastern Aramaic or Syriac 
(e.g. the plur. ending in e'; the dropping of the final i of the pro. 

nominal suffix third pers. sing. with nouns, and of the final z i  of 
the ihird pers. pi. of the verb, the infin. ending C, etc.). But the 
relation to western Aramaic is closer; specially characteristic are 
the following features: the imperf. beginning with y, not as  in 
Syriac and the eastern dialects with n or 1; the plur. ending 
-ayya'; the forms of the demonstrative pronouns, etc. As the 
bulk of the population was of Arab race, i t  is not surprising that 
many of the proper names are Arabic and that several Arabic 
words occur in the inscriptions. The technical terms of municipal 
government are mostly Greek, transliterated into Palmyrene; a 
few Latin words occur, of course in Aramaic forms. The writing 
is a modified form of the old Aramaic character, and especially 
interesting because it  represents almost the last stage through 
which the ancient alphabet passed before it  developed into the 
Hebrew square character. 

The names of the months were the same as those used b y  the 
Nabataeans, Syrians and later Jews, viz., the Babylonian. The 
calendar was practically a reproduction of the Julian, which 
Roman influence disseminated throughout Syria. Dates were 
reckoned by the Seleucid era, from October 312 B.C. 

Religion.-The religion of Palmyra did not differ in  essentials 
from that of the north Syrians and the Arab tribes of the eastern 
desert. The chief god of the Palmyrenes was a solar deity, called 
Samas or Shamash ("sun"), or Bel, or Malak-bel, transcribed 
&faXax@?jXos, Malagbelus (NSI. p. 268; Lidzbarski, Ephemeris, 
ii. pp: 84, 92), whose great temple is still the most imposing 
feature among the ruins of Palmyra. Both Be1 and Malak-be1 
were of Babylonian origin. Sometimes associated with the Sun- 
god was 'Agli-bol the Moon-god, who is represented as a young 
Roman warrior with a large crescent attached to his shoulders 
(Chabot, Choix d71nscr. de Palmyre, PI. xix. I). The great goddess 
of the Aramaeans, 'Athar-'atheh, in Greek Atargatis ( q . ~ . ) ,  and 
Allath, the chief goddess of the ancient Arabs, were also wor- 
shipped-at Palmyra. Another deity whose name occurs in votive 
inscriptions, is Baal-shamin, i.e., "Baal of the heavens," = ZECS 
pky~uros K E P ~ ~ Y L O S ,  sometimes called "lord of eternity." Another 
interesting divine name is that of a distinctly Arabic deity "Sheca- 
alqtim the good and bountiful god who does not drink wine" 
(NSI. No. 140 B) ; the name means "he who accompanies, the 
protector of, the peoplex-the divine patron of the caravan. A 
common formula in Palmyrene dedications runs "To him whose 
name is blessed for ever, the good and the compassionate"; out 
of reverence the name of the deity was not pronounced; was i t  
Be1 or Malak-bel? I t  is worth noticing that this epithet like 
"lord of eternity" (or, "of the world"), has a distinctly Jewish 
character. Altogether about 2 2  names of gods are found in 
Palmyrene; some of them, however, only occur in compound 
proper names. 

After its overthrow by Aurelian, Palmyra was partially revived 
as a military station by Diocletian (end of 3rd century A.D.), as  
we learn from a Latin inscription found on the site. Before this 
time Christianity had made its way into the oasis, for among the 
fathers present a t  the Council of Nicaea (A.D. 325) was Marinus 
bishop of Palmyra. The names of two other bishops (5th and 6th 
centuries) have come down to us and the foundations of two 
churches have been discovered, the larger of which, 148ft. by 
88ft., may have held the seat of the bishop. About A.D. 400, 
Palmyra was the station of the first Illyrian legion (Not. dign. 
i. 85, ed. Backing); Justinian in 527 furnished it  with an aqueduct, 
and built the wall of which the ruins still remain (Procopius, D e  
aedif, ii. 11). At the Moslem conquest of Syria, Palmyra capitu- 
lated to KhHlid (see CALIPHATE) without embracing Islam 
(YHqtit, i. 831). The town became a Moslem fortress and re- 

I ceived a considerable Arab colony. The ruins of Palmyra greatly 
interested the Arabs, and are commemorated in several poems 
quoted by YHqfif and others; they are referred to by the early , poet NHbigha as proofs of the might of Solomon and his sov- 

1 ereignty over their builders the Jinn (Derenbourg, Journ. As. xii. 
269). References to Palmyra in later times have been collected 
by Quatremkre, Sultans Mamlouks, ii. pt. I. p. 255 seq. All but 
annihilated by earthquake in the 11th century, it  recovered con- 

1 siderable prosperity; when Benjamin of Tudela visited the city, 



PALNI HILLS-P. 
which was still called Tadmor, he found 2,000 Jews within the 
walls (12th century). I t  was still a wealthy place as late as the 
14th century; but in the general decline of the East, and owing to 
changes in the trade routes, i t  sunk a t  length to a poor group of 
hovels gathered in the courtyard of the Temple of the Sun. The 
ruins first became known to Europe through the visit of Dr. 
William Halifax of Aleppo in 1691 (see PEFQ. St. 1890). The 
architecture was carefully studied by Wood and Dawkins in I 751, 
whose splendid folio (The Ruins of Palmyra, London, 1753) also 
gave copies of inscriptions. But the epigraphic wealth of Pal- 
myra was first opened to study by the collections of Waddington 
(vol. iii.) and D e  VogiiC (La Syrie centrale) made in 1861-62. 
Since that time the most valuable document which has come to 
light is the great fiscal inscription discovered in 1882 by Prince 
Abamelek Lazarew. 

See also J. Mordtmann, Palmyrenisches (1899) ; Clermont-Ganneau, 
Etudes d'arch. or. i., Receuil. d'arch. or. iii., v., vii., viii.; Lidzbarski, 
Ephemeris, i. and ii.; Sobernheim, Palm. Inschr. (1905). The Rdper- 
toire d'dpigr. sdm. contains the new texts which have been published 
since 1900, and Chabot, Choix d'lnscriptions de Palmyre, 1922, a valu- 
able collection of texts and photographs. For the dialect, see Xoldeke, 
ZDMG. xxiv. 85-109, and S. A. Cook JQR. xvi. 274 ff. Critical dis- 
cussions of the history will be found in Mommsen, Provinces of the 
Roman Empire, (Eng. trans., 1886), pp. 92 sqq. An expedition was 
made in 1914 by Pkres Jaussen and Savignac, under the auspices of 
the AcadCmie des Inscriptions et Belles-Lettres; the report is given in 
the Revue Bibliqzce, 1920, pp. 359-419. The whole site is being explored 
afresh (1927) for the Acadhmie by Prof. A. Gabriel, see Syria, viii. 
(1927) PP. 71-92. (G. A. C.) 

PALNI HILLS, a range of hills in south India, in the Ma- 
dura district of Madras. They are an offshoot from the Western 
Ghats, and, while distinct from the Anamalai hills, form part 
of the same system. They contain the hill station of Kodaika- 
nal (7,200 ft.). Coffee is cultivated on the lower slopes. 

PAL0 ALTO, a city of Santa Clara county, California, 
U.S.A., on the San Francisco peninsula, 28 m. S.E. of the city and 
18 m. from the ocean. I t  is served by the Southern Pacific rail- 
way and by motor-coach lines. Pop. 5,900 in 1920 (83% native 
white) ; 16, j  74 in 1940 by tne federal census. I t  is a beautiful 
residential city, and is the seat of Stanford university, one mili- 
tary academy, eleven private preparatory schools and a U.S. 
Veterans' hospital. Palo Alto was laid out in  1891 b y  Senator 
Stanford, as a university town, and was incorporated m 1894. I n  
1909 i t  was chartered as a city. The name was suggested by an 
isolated redwood-tree which stood on the site. 

PAL0 ALTO, a battlefield in  Cameron county, Texas, be- 
tween Point Isabel and Matamoras, about nine miles north-east of 
the latter. There on May 8, 1846, took place the first battle of the 
war between Mexico and the United States (1846-1848). Briga- 
dier General Zachary Taylor's forces of some 2,200 regulars, In an 
effort t o  join with beleagered troops a t  Fort Brown, came upon 
a superior number of Mexlcans (variously estimated between 
4,000 and 6,000) under General Arista. Between the chaparral and 
the marshes the two lines were drawn up  opposite each other, the 
Mexicans astride the road to Ft .  Brown. Taylor's artillery, better 
handled than the Mexican heavy pleces, cut great swaths in the 
enemy's lines in process of forming. An attempt t o  turn the 
American right by a superior force of Mex~can cavalry was met 
by a hollow square of the 5th Infantry. The grass was set on 
fire by the shells, so that a dense smoke screen kept the two 
armies from seeing each other well. I n  this haze, the trained and 
disciplined subordinate leaders of the United States forces 
promptly met the Mexican attempt to encircle the left. Ringgold's 
and Duncan's batteries moved and fired handily in spite of the 
smoke. When darkness closed the issue for the day the Mexican 
loss was, according to estimate, about seven times that of the 
Americans. The engagement was the first instance where superior- 
ity of training against an organized enemy rested with the Ameri- 
cans. 

BIBLIOGRAPHY.-Justin H. Smith, The War with Mexico, Vol. I 
( I Q I ~ )  ; George B. McClellan, The Mexican War Diary (1917) ; C. M. 
Wllcox, History of the Mexican War (1892); W. A. Ganoe, The His- 
tory of the United States Army (1924). Original Correspondence and 
Reports in Old Files Section, Adjutant General's Office, Washington, 
D.C. (W. A. G.)  

PALOLO WORM (Eunice viridis), a marine annelid worm 
of the order Polychaeta, native t o  the waters surrounding the 
Samoan and Fiji Islands. At the full of the October moon i t  comes 
to the surface in immense numbers to breed and is caught in large 
quantities by the natives for food. (See ANNELIDA, Fig. 10.) 

PALOMINO DE CASTRO Y VELASCO, ACISCLO 
ANTONIO (1653-1726), Spanish painter and writer on art. 
Although negligible as an artist, he produced a work on art,  E l  
IIIuseo pictorico y escala optica (I 71 5-24), the third volume of 
which is a mine of biographical material relating to  Spanish 
artists. On the strength of this he has been called "the Spanish 
Vasari." The work was partially translated into English i n  I 739; 
an abridgment of the original (Las Vidas de 10s pintores y estatu- 
arios esparioles) was published in London in 1742. 

PAL0 VERDE, the name given to the genus Cercidium of 
the Leguminosae, comprises a small group of trees and shrubs 
scattered through the arid regions of southwestern United States, 
Mexico, Central America and Venezuela. Three species are in- 
digenous to the United States, two of which become arborescent. 
Blue palo verde (C. fioridum) is a grotesque tree, 15 to  20 ft. 
high, found in desert areas of southern California, Arizona and 
Mexico, including lower California. I t  is usually a short-trunked, 
intricately branched tree, with smooth, conspicuously green bark 
and minute leaves which quickly wither and fall, their function 
being assumed by the green elements (chlorophyll) in  the bark. 
The bright yellow flowers, borne in axillary clusters, are followed 
by cylindric bean-like pods about 3 in. long. The palo verde 
(Span. palo verde, green tree) is a characteristic woody plant 
along washes in the Colorado desert. Border palo verde (C. 
macrum) is a Mexican tree which attains its northern limits in 
southeastern Texas. I t  may be distinguished readily from the 
former species by its flattened, pod-like fruits. (E .  S. HR.)  

PALTOCK, ROBERT (1697-1767), English writer, a Lon- 
doner by birth, owes his fame to his romantic Life and Adventures 
of Peter m'ilkins (1751). I t  was several times reprinted. Paltock 
died in London on ?arch 20, 1767. 

PALUDAN-MULLER, FREDERIK (I 809-1 8 76), Da- 
nish poet, was the third son of Jens Paludan-Miiller, from 1830 
to 1845 bishop of Aarhus, and born at  Kjerteminde m Fiinen, 
on Feb. 7, 1809. I n  1819 his father was transferred to  Odense, 
and Frederik began t o  attend the Latin school there. I n  1828 he 
passed to the university of Copenhagen. I n  1832 he opened his 
poetical career with Four Romances, and a successful romantic 
comedy entitled Kjaerlighed ved hoffet ("Love a t  Court"). This 
was succeeded in 1833 by  Dandsem'nden ("The Dancing Girl"). 
He was not, however, well inspired in  his lyrical drama of Amor 
and Psyche in 1834, nor in his Oriental tale of Zuleimas flugt 
("Zuleima's Flight") In 1835, both written under the strong 
influence of Byron. But he regained all that he had lost by his 
two volumes of poems in 1836 and 1838. From 1838 to 1840 
Paludan-Muller was making the grand tour In Europe and his 
genius greatly expanded; In Italy he wrote Venzu, a lyrical poem 
of extreme beauty. I n  the same year, 1841, he began to publish 
a great work on which he had long been engaged, and which he 
did not conclude until 1848; this was Adam Homo, a narrative 
epic, satirical, modern and descriptive, into which Paludan-MiiMer 
wove all his variegated impressions of Denmark and of love. This 
remains a Danish classic. I n  1844 he composed three enchanting 
idylls, Dryadens bryllup ("The Dryad's Wedding"), Titkon 
("Tithonus") and Abels diid ("The Death of Abel"). From 1850 
a certain decline in  the poet's physical energy became manifest 
and he wrote less. His  majestic drama of Kalanw belongs to  
1854. Then for  seven years he kept silence. Paradiset ("Para. 
dise") 1861; and Benedkt  f ra  Nurcia ("Benedict of Nurcia") 
1861; bear evidence of malady, both physical and mental. 
Paludan-Miiller wrote considerably after this, but never re- 
covered his early raptures, except in  the very latest of all his 
poems, the enchanting welcome to death, entitled Adonis. The 
poet died a t  Copenhagen on Dec. 27, 18 76. 

Paludan-Miiller was also the author of two prose romances: Ung- 
domskilden ("The Fountain of Youth") (1865) ; and Ivar Lykke's 
Historie (3 vols., 1866-73). His Poetiske Skriftey (8 vols.) were 
published in 1878-79. 



PALWAL-PAMIRS 
PALWAL, a town of British India, in Gurgaon district, / 

Punjab. Pop. ( I ~ ~ I ) ,  10,807. It is a place of great antiquity, 
supposed to figure in the earliest Aryan traditions under the name 
of Apelava, part of the Pandava kingdom of Indraprastha. 

PAMIERS, a town of southern France in the department of 
Arikge, 40 mi. S. by E. of Toulouse on the railway to Foix. Pop. 
( 1 ~ 3 6 )  12,796. Pamiers was originally a castle built in the early 
12th century by Roger 11, count of Foix, on lands of the abbey 
of St. Antonin de FrCdelas. The abbots of St. Antonin, and after- 
wards the bishops, shared the authority over the to~yn with the 
counts, which gave rise to numerous disputes. Pamiers was sacked 
by Jean de Foix in 1486, again during the religious wars, when 
the abbey of St. Antonin was destroyed, and finally in 1628, by 
Henry 11 of Bourbon prince of Con&. Pamiers is the seat of 
a bishopric dating from the 13th century. The cathedral (12th 
and 17th centuries) with an octagonal Gothic tower, is a mixture 
of the Graeco-Roman and Gothic styles; the church of Notre- 
Dame du Camp (17th and 18th centuries) has a crenelated and 
machicolated faqade of the 13th century. Iron and steel of good 
quality are among its p r~duc ts .  There are nursery gardens in the 
vicinity. and the white wine of the district is well known. 

PAMIRS. The name of a chain of mountains in Central 
Asia. Our estimate of the extent of Pamir conformation depends 
much on the significance of the word Pamir. If we accept the 
Persian derivation of the term, pai-ntir, or "the foot of moun- 
tain peaks," we have a definition which is by no means an inapt 
illustration of the actual facts of configuration. The plateau of 
Tibet and the uplands of the Pamirs are not analogous in physi- 
ography, and do not merge into each other. Littledale points 
out (R.G.S. Jozrrn., vol. vii.) that the high-level valleys of glacial 
formation which distinguish the Pamirs have no real counterpart 
in the Chang-t'ang or high plains of Tibet. The latter are 2,000 
ft.  higher, intersected by narrow ranges, are drained by no 
rivers of importance, but form a region of salt lakes and stagnant 
marshes, relieved by wide flat spaces of open plateau country. 
The absence of any vegetation beyond grass or scrub is a strik- 
ing feature common to both Pamir and Chang-t'ang, but there the 
resemblance ceases, and the physical conformation of mountain 
and valley to  the east and to the west of the upper sources of the 
Zarafshan is radically distinct. 

The Pamirs are divided by the great meridional mountain chain 
of Sarikol with Muztag Ata (24,388 ft.) .  This chain divides the 
high-level sources of the Oxus on the west from the streams which 
sweep downwards into the Turkestan depression of Kashgar on 
the east. There are the true Pamirs (i.e., valleys reaching up in 
long slopes t o  the foot of mountain peaks) on either side, and 
those on the west differ in some essential respects from those on 
the east. On the west the following are generally recognized as 
distinct Pamirs: (I) the Great Pamir, with Lake Victoria; (2) 
the Little Pamir, separated from the Great Pamir on the north 
by the Nicolas range; (3) the Pamir-i-Wakhan; the narrow 
trough of the Wakhan tributary of the Oxus, the term Pamir 
applying to its upper reaches only; (4) the Alichur-the Pamir 
of the Yeshil Kul  and Ghund-immediately to  the north of the 
Great Pamir; (5) the Sarez Pamir, the valley of the Murghab 
river, which has here found its way round the east of the Great 
Pamir and the Alichur from the Little Pamir, and now makes 
westwards for  the Oxus. At the foot of the Sarez Pamir stands 
Murghabi. T o  the north-east of the Alichur are the Rang Kul 
and the Kara Kul  Pamirs. Rang Kul lake occupies a central basin 
or depression; but the Kara Kul drains away north-eastwards 
through the Sarikol (as the latter, bending westwards, merges 
into the Trans-Alai) to Kashgar and the Turkestan plains. Similar 
characteristics distinguish all these Pamirs. They are hemmed in 
and separated by  snow-capped mountain peaks and ridges, which 
are seamed with glaciers terminating in moraines. Long sweeps 
of grassy upland bestrewn with boulders lead from the streams 
up to the snowfields, yellow, grey or vivid green, according to 
season and the measure of sunlight, fold upon fold in intermin- 
able succession, their bleak monotony being only relieved by the 
grace of flowers for a short space during the summer. 

To the east of the Sarikol chain is the Taghdumbash Pamir 

which claims many of the characteristics of the western Pamirs 
a t  its upper extremity, where the Karachukar, which drains it, 
is a comparatively small stream. But where the Karachukar, 
joining forces with the Khunjerab, flows northwards to Tashkur- 
ghan, dividing the two parallel ranges of Sarikol and Kandar, 
which together form the Sarikol chain, the appellation Pamir can 
hardly be maintained. This is the richest portion of the Sarikol 
province. Here are stone-built houses collected in scattered de- 
tachments, with a spread of cultivation reaching down to the 
river. Here are water-mills and many permanent appliances of 
civilization suited to the lower altitude ( I  1,500 it., the average 
height of the upper Pamirs being about 1~ .0oo) ,  and here we are 
no longer near the sources of the river a t  the foot of the moun- 
tain peaks. One other so-called Pamir exists to  the east of Sari- 
kol, separated therefrom by the Kandar, which is known as Mar- 
iom or Mariong. But this Pamir is situated nowhere near the 
sources of the Zarafshan or Raskam river, which i t  borders, and 
possesses little in common with the Pamirs of the west. The 
Mariom Pamir defines the western extremity of the Kuen Lun, 
which stretches eastwards for 250 m. before it  becomes the PO- 
litical boundary of northern Tibet. 

T h e  M u z t a g h  C h a i n  a n d  K a r a k o r a m  Extension.- The 
Muztagh chain, which holds within its grasp the mightiest system 
of gla~iers in the world, forms a junction with the Sarikol a t  the 
head of the Taghdumbash, and also with the Hindu Kush. The 
political boundary between Kashmir and Sinkiang is carried by 
the Zarafshan or Raskam river to a point in about 79" 20' E. 
where it  is transferred to  the watershed of the Kuen Lun. Within 
the limits of these partially explored highlands, lying between the 
Pamirs and the Tibetan table-land, exact geographical definition 
is impossible. Godwin-Austen considers the main chain of the 
Muztagh to merge into the central system of the Tibetan Chang- 
t'ang, its axis being defined and divided by the transverse stream 
of the Shyok at  its westward bend; whilst the Karakoram range, 
in which the Shyok rises, is a subsidiary northern branch. The 
pass over the Karakoram (18,500 ft.) is the most formidable 
obstacle on the main trade route between Leh (q.v.) and Kashgar. 

T h e  T a g h d u m b a s h  Pamir.-The Taghdumbash Pamir oc- 
cupies a geographical position of some political significance. One 
important pass (the Beyik, 15,100 ft.)  leads from the Russian 
Pamirs into Sarikol across its northern border. A second pass 
(the Wakhjir, 16,150 ft.) connects the head of the Wakhan val- 
ley of Afghanistan with the Sarikol province across its western 
head, whilst a third (the Kilik, 15,600 ft.) leads into the head of 
the Hunza river and opens a difficult and dangerous route to 
Gilgit. 

Glac ia l  Sources of t h e  OXUS.-The true source of the Oxus 
probably lies in the snowfields of the Nicolas range and Lakes 
Chakmaktin (13,020 ft.)  and Victoria (13,400 f t . )  may be re- 
garded as incidents, diminishing in volume day by day, in the 
course of glacial streams, rather than original springs or sources. 
The Nicolas glaciers also send down streams to the Panja or Wak- 
han river, below its junction with the ice stream from Wakhjir. 

C l imate  and Population.-What is known of the climate of 
the Pamirs is based on observations taken a t  Pamirski Post, on the 
Murghab river. The rainfall is that of the steppe rCgime, most 
rain falling in late spring and early summer. The air is re- 
markably dry, especially in summer. The mean winter (January) 
temperature is -I",  and the mean summer temperature (July) 
58". A very strong south-west wind blows up the valleys by day 
throughout the year. There is much snow in the valley bottoms, 
but the ridges are snow free and without glaciers. At the height 
of ra,ooo ft. the rainfall is only 2 in. per annum. 

The population is mainly nomadic and includes a variety of 
"drifts" from various surrounding regions. The main element is 
usually called Pamiri, and is very broad-headed, with a white, 
fresh skin, often much bronzed, and abundant brown hair. inclined 
to be curly; the men have much face hair. The stature is slightly 
above the average (say 5 f t .  6% in.), the nose is narrow, prominent 
and straight or aquiline, the eyes are straight, as in Europeans, 
and may be light. Among the Pamiri tribes the purest are the 
mountaineers called Galchas. T o  the south are Dardi elements 



more related to the people of north-west India, but not usually 
with such extreme long heads as are found among the Rajputs 
and Sikhs. To  the west occur the broad-headed Kirghiz, with 
yellowish-white skin, usually bronzed, very broad heads, large 
cheekbones, rather narrow noses, dark eyes of European type, and 
a tendency to stoutness. The first, or Pamiri type is, in practically 
every feature, akin to the Alpini type of Europe. Some of the 
Pamiri peoples are nearly related to the gypsies. There are Jews 
in the towns below the Pamirs. 

The Kirghiz are Sunni Mohammedans, but are said to retain 
traces of ancient Nestorian Christianity in their ritual practices, 
and i t  is thought that a Christian bishopric survived at  Yarkand 
till about a century after its presence there was noted by Marco 
Polo. The last Gurkhan of the Kara Kitai Empire in the early 
13th century (the legendary Prester John) was a member of a 
Christian tribe named Naiman, mentioned by Ney Elias and 
claiming kinship with the Kipchaks. 

Through the Pamirs have passed famous trade routes, e.g., 
from Yarkand, via Tashkurgan and Rang Kul, to the stations 
in Turkistan north of the Oxus, or, via Tashkurgan and Lake Vic- 
toria, to  Badakshan, while the Buddhist pilgrim route from 
Yarkand, and other cities of Sinkiang, across the Baroghil pass 
to Chitral, is also of historic importance. 

Exploration.- Native explorers from India first began to be 
busy in the Pamirs about 1860, and in 1874 the mission of Sir D. 
Forsyth to Yarkand led to  the first systematic geographical 
exploitation of the Pamir country. In  1885 Ney Elias made his 
famous journey across the Pamirs from east to west, identifying 
the Rang Kul as the Dragon lake of Chinese geographers-a dis- 
tinction which has also been claimed by some geographers for 
Lake Victoria. Lockhart and Woodthorpe in 1886 passed along 
the Wakhan tributary of the Oxus from its head to Ishkashim in 
Badakshan, and completed an enduring record of most excellent 
geographical research. Bonvalot in 1887, Littledale in 1888, Cum- 
berland, Bower and Dauvergne, followed by Younghusband in 
succeeding years, extending to 1890; Dunmore in 1892 and Sven 
Hedin in 1894-95, have all contributed to  Pamir geography; but 
the honours of successful inquiry in those high altitudes still fall 
to the late Lord Curzon, whose researches in 1894 led to a singu- 
larly clear and comprehensive description of Pamir geography, 
as well as to  the best map compilation made up to that time. 
Meanwhile Russian explorers and Russian topographers had been 
equally busy from the north. The famous soldier Skobelev was 
probably the first European to visit the Great Kara Kul. He was 
followed by scientific missions systematically organized by the 
Russian government. In  1883 Putiata's mission started south. 
Gromchevsky was hard a t  work from 1888 to 1892. Yano began 
again in 1891, after a short spell of rest, and has left his mark as 
a permanent record in the valley of Sarhad (or Wakhan), between 
the Baroghil pass and Bozai Gumbaz. Finally, in 1895, the Russian 
mission under General Shveikovsky met the British mission under 
General Gerard on the banks of Lake Victoria, and from that 
point to the Chinese frontier eastward demarcated the line which 
thereafter divided Russian from British interests in highest Asia. 

PAMPA, LA, a territory of the southern pampas region 
of Argentina, bounded north by Mendoza, San Luis and Cbrdoba, 
east by Buenos Aires, south by the territory of Rio Negro, from 
which it is separated by the river Colorado, and west by Mendoza. 
Pop. (est. 1940) 148,700 I t  belongs geographically to the south- 
western part of the great Argentine pampas, from which its name 
is derived, but in reality only a part of its surface belongs to the 
plain region The western and southern part (perhaps the larger) 
is much broken by hills, swamps and sandy wastes, with occasional 
stretches of wooded country. The western half is crossed by 
a broad depression, extending from Mendoza south-east to an 
intersection with the valley of the Colorado, which was once, per- 
haps, the outlet of the closed drainage basin occupied by the 
provinces of Mendoza, San Juan and San Luis. This depression 
is partially filled with swamps and lakes, into which flow the 
rivers Atuel and Salado. An obscure continuation of these rivers, 
called the Chadi-leubu, flows south-east from the great swamps 
into the large lake of UrrelauquCn, about 60 m. north of the Colo- 

rado. There are a great number of lakes in La Pampa, especially 
in the south-east. The eastern half is described as fertile and well 
adapted for grazing, although the rainfall is very light. Since the 
closing years of the 19th century there has been a large migration 
of stock-raisers and agriculturists into La Pampa, and the terri- 
tory has become an important producer of cattle and sheep, wheat, 
Indian corn, linseed, barley and alfalfa. The climate is dry, and 
the temperature ranges from the severe frosts of winter to an 
extreme of 104' F in summer. Strong, variable winds are char- 
acteristic of this region. Railways have been extended into the 
territory from Buenos Aires and Bahia Blanca, the latter being 
the nearest seaport. There is connection also with the Transan- 
dine railway line on the north. The capital is General Achi (pop. 
about 2,ooo), and the only other places of importance are Santa 
Rosa de Toay and Victorica, both small "camp" villages. 

PAMPAS, an extensive plain of Argentina, extending from the 
Rio Colorado north to the Gran Chaco, and from the foot-hills 
of the Andes east to the Parani  and Atlantic coast. There are 
other pampas in South America, such as the pampas de Aullagas, 
in Bolivia, the pampas del Sacramento between the Huallaga and 
Ucayali rivers in eastern Peru, and others less well known, but 
when pampas is used alone the great Argentine plain is meant. 

The Argentine pampas was once the bed of an ancient sea, 
covered on the west by shingle and sand, and on the east by 
deposits of estuary silt. I ts  western and northern limits, formed 
by the foot-hills of the Andes, and by the south of the great 
forested depression of the Gran Chaco, cannot be accurately de- 
fined, but its area is estimated at  200,000 to 300,000 square miles. 
I t s  greatest breadth is across the south, between the 36th and 37th 
parallels, and its least in the north. I t  has a gradual slope from 
north-west to south-east, from an elevation above sea-level of 
2,320 ft. a t  Mendoza to 2 0  ft .  a t  Buenos Aires on the La Plata- 
the distance across being about 635 miles. Apart from a few 
sierras in the north-west and in the south, and a few longitudinal 
depressions in the west the plain appears perfectly level The 
east, which is humid, fertile and grassy, has no natural arboreal 
growth, except in the vicinity of C6rdoba and in the north, where 
algarrobas and some of the Chaco species are to be found. In  the 
extreme south some species of low, thorny bushes cover consider- 
able areas in the vicinity of the hill-ranges, otherwise the plain is 
destitute of native trees. Since the arrival of Europeans several 
species have been introduced successfully, such as the eucalyptus, 
poplar, peach, willow, ombd and others. 

The distinctive vegetation of the grassy pampas is the tall, 
coarse-leaved "pampas grass" whose feathery spikes often reach 
a height of 8 or 9 feet. I t  covers large areas to the exclusion of 
all other species except the trefoils and herbs that grow between 
its tussocks. Since the advent of Europeans other forage plants 
have been introduced, the most successful being alfalfa (lucerne). 

tr'est of this region is a dry, sandy, semi-barren plain, called the 
"sterile pampas." I t  has large saline areas, brackish streams and 
lakes and immense sandy deserts, and in singular contrast to  the 
fertile, treeless region of the east it  supports large areas of stunted 
trees and thorny bushes. The grassy plains are well watered by 
streams flowing to the Parank, La Plata and coast, though some 
of these are brackish. 

Civilized occupation is working many changes in the character 
and appearance of the pampas. The first change was in the intro- 
duction of cattle and horses. Cattle were pastured on the open 
pampas and were guarded by men called gazrchos, who became 
celebrated for their horsemanship, hardihood and lawlessness. At- 
tention was then turned to sheep-breeding, which developed an- 
other and better type of plainsmen. Then followed the extensive 
cultivation of cereals, forage crops, etc., which led to  the general 
use of fences, the employment of immigrant labourers, largely 
Italian and Spanish, the building of railways and the growth of 
towns. The picturesque gaucho is disappearing in the eastern 
provinces. and the herds are being driven farther inland. 

PAMPERO, the cold south-west wind which blows over the 
great plains of southern .4rgentina. The  term is somewhat loosely 
applied to any strong south-west wind in that region, but more 
strictly to a rain squall or thunderstorm arising suddenly in the 



prevailing currents from north and north-east. Pamperos occur 
a t  Buenos Aires on an average about a dozen times in the year. 

PAMPHILUS (1st century A.D.), a Greek grammarian, of the 
school of Aristarchus. H e  was the author of a comprehensive 
lexicon, in 95 books, of foreign or obscure words ( ~ X ~ T T ~ L  ~ T O L  

XkC;eis), the idea of which was credited to another grammarian, 
Zopyrion, himself the compiler of the first four books. The work 
itself is lost, but an epitome by Diogenianus (2nd century) formed 
the basis of the lexicon of Hesychius. A similar compilation, called 
AEL&JV ("meadow") from its varied contents, dealing chiefly with 
mythological marvels, was probably a supplement to the lexicon. 

See M. Schmidt, appendix to his edition of Hesychius (1862) vol. iv. 
PAMPHLET, a small tract especially of topical interest 

(probably from Fr. pamphilet, derived from the 12th century 
poem Pampl~ilus seu de amore). The first use of the word is 
found in 1344 in Richard de Bury's Philobiblon. The leaflets and 
broadsides of the 15th and 16th centuries were concerned with 
religious controversy. I n  the 17th century the more familiar type 
of polemical pamphlet became common, famous examples being 
Milton's Areopagitica, and the anti-Cromwell tract Killing no 
Xurder  (1657). Bur it  was nor unrii the 18rh Lenrury ihai Lilt: 

pamphlet first in the hands of Addison and Swift, and so down 
to Burke and Rousseau became a regular weapon of political con- 
troversy, the medium as well for a stately argument as for a 
bitter personal assault. Less pugnacious and less adroit in the 
19th and 20th centuries, the pamphlet has become increasingly 
a means of propaganda. The corn laws, the Indian mutiny, 
Schleswig-Holstein, Irish home rule, the eastern question, vati- 
canism (and every sort of religious dispute), Dreyfus, tariff re- 
form, prohibition, nationalization, etc.; all have produced a flood 
of pamphlet controversy. Generally speaking the pamphlet tends 
essentially to  present one side of an argument and is usually more 
remarkable for its vigour than its balance. 

PAMPHYLIA, the region in the south of Asia Minor, be- 
tween Lycia and Cilicia, extending from the Mediterranean to Mt. 
Taurus. I t  was bounded on the north by Pisidia and was a coun- 
try of small extent, having a coast-line of about 75 miles with a 
breadth of about 30 miles. There can be little doubt that the 
Pamphylians and Pisidians were originally the same people; but 
the distinction between the two seems to have been established 
at  an early period. Herodotus, who does not mention the Pisidi- 
ans, enumerates the Pamphylians (i. 28) among the nations of 
Asia Minor, while Ephorus mentions them both, correctly in- 
cluding the one among the nations on the coast, the other among 
those of the interior. The early Pamphylians, like the Lycians, 
had an alphabet of their own, partly Greek, partly "Asianic," 
which a few inscriptions on marble and coins preserve. Under 
the Romans the term Pamphylia was extended to include Pisidia 
and the whole tract up  to the frontiers of Phrygia and Lycaonia. 
The country consisted almost entirely of a plain. 

The chief towns on the coast were: Olbia, the first town in 
Pamphylia, near the Lycian frontier; Attaleia (q.v.); and Side 
(9.v.). On a hill above the Eurymedon stood Aspendus (q.v.) 
and above the river Cestrus was Perga (q v.). Between the two 
rivers, but somewhat farther inland, stood Sylleum, a strong 
fortress, which even ventured to defy the arms of Alexander. 
The coins of Aspendus, though of Greek character, bear legends in 
a barbarous dialect; and probably the Pamphylians were of Asi- 
atic origin and mixed race. They became largely hellenized in 
Roman times, and have left magnificent memorials of their civ- 
ilization a t  Perga, Aspendus and Side. The Pamphylians are first 
mentioned among the nations subdued by the Mermnad kings of 
Lydia, and afterwards passed in succession under the dominion 
of the Persian and hlacedonian monarchs. After the defeat of 
Antiochus 111. in 190 B.C. they were included among the provinces 
annexed by the Romans to tpe dominions of Eumenes of Perga- 
mum; later they joined with the Pisidians and Cilicians in pirat- 
ical ravages. Pamphylia was for a short time included in the 
dominions of Amyntas, king of Galatia, but after his death lapsed 
into a district of a Roman province. 

See Cambridge Ancient History, vol. iii. (with useful bibliography) : 
C. Lanckomiski, Les Villes de la Pamphylie et de la Pisidie (1890). 

PAMPLONA, the capital of the Spanish province of Navarre, 
xnd an episcopal see; situated 1,357 ft. above sea-level, on the left 
~ a n k  of the Arga, a tributary of the Ebro. Pop. (1940) 53,082. 
Pamplona has a station on the Ebro railtyay connecting Alsasua 
with Saragossa. From its position it has always been the principal 
fortress of Navarre. Originally a town of the Vascones, Pamplona 
was rebuilt in 68 B.C. by Pompey the Great, whence the name 
Pompaelo or Pompelo (Strabo). I t  was captured by Euric the 
20th in 466 and by the Franks under Childebert in 542; i t  was 
jismantled by Charlemagne in 775, but repulsed the emir of Sara- 
Sossa in 907. I n  the 14th century it  was greatly strengthened and 
beautified by Charles III . ,  who built a citadel on the site now 
xcupied by the Plaza de Toros and by the Basilica de S. Ignacio, 
the church marking the spot where Ignatius de Loyola received 
his wound in defending the place against AndrC de Foix in 1521. 

The citadel, south-west of the city, was constructed by order of 
Philip 11. (1556-98)) and was modelled on that of Antwerp. The 
cathedral is a late Gothic structure begun in 1397 by Charles 111. 
(El  Noble) of Navarre, who is buried within its walls; of the 
older Romanesque cathedral only a small portion of the cloisters 
remzins. The fine interier is remarkzhle for the pec-!izr structure 
of its apse, and for the choir-stalls carved in English oak by Miguel 
Ancheta (1530). The principal facade is Corinthian, from designs 
of Ventura Rodriguez (1783). The same architect designed the 
aqueduct by which the city is supplied with water from Monte 
Francoa, some nine miles off. Pamplona has a flourishing agri- 
cultural trade, besides manufactures of cloth, linen stuffs, flour, 
soap, leather, cards, paper, earthenware, iron and nails. The yearly 
fair in connection with the feast of San Fermin (July 7), the 
patron saint of the city, attracts a large concourse. 

PAN, an Arcadian deity who never attained any high moral 
development or prominent place in cult outside of Arcadia (nhv, 
Doric contraction of ahwv, "pasturer," cf. Lat. pa-sco; but 
commonly supposed in antiquity to be connected with ncv 
"all"). His father is generally said to be Hermes; as his mother 
is often named PENELOPE (q.v.), probably not the wife of 
Odysseus, but commonly identified with her, hence one or another 
of the characters in the Odyssey is sometimes called his father. 
He is represented as more or less bestial in shape, generally 
having the horns, legs and ears of a goat; in later ar t  the human 
parts of his form are much more emphasized, the bestial charac- 
teristics dwindling to a little pair of horns. His activities are 
those of a giver of fertility; hence he is represented as vigorous 
and lustful. His chief concern is with flocks and herds, not with 
agriculture; hence he can make men, like cattle, stampede in 
"panic" terror; like a shepherd, he is a piper, a late legend repre- 
senting him as the lover of a nymph Syrinx ("pan-pipe"), who 
disappeared into a reed-bed when he pursued her, Pan making 
the first pipe from the reeds. Like a shepherd, again, he rests 
a t  noon, and dislikes having his sleep disturbed; he can also send 
visions and dreams. Again like a shepherd, he haunts the high 
hills, and another late story makes him love or be loved by the 
nymph Pitys ("pine-tree"). 

Two picturesque stories are told of him. When the Athenians 
sent the runner Pheidippides (or Philippides) to  ask help of 
Sparta before Marathon, he encountered Pan, who asked why 
Athens did not honour him, seeing that he was her friend and 
would be so again. After the battle, a cult of him was instituted 
(presumably because he had sent panic among the Persians). 
(See Herodotus, vi., 105.) I n  the time of Tiberius, one Thamus, 
pilot of a ship making for Italy, was thrice called by name and 
bidden to give the news that "great Pan was dead." (Plutarch, 
de defect, orac., 17.) I t  is plausibly suggested by S. Reinach, 
although several scholars reject the idea, that what was really 
heard was BapoGs OapoGs BapoGs ahppeyas T ~ ~ V ~ K E  ("Tammuz, 
Tammuz, Tammuz the all-great is dead"), a ritual lament for 
Thammuz-Adonis.' 

See Immerwahr, Kulte und Mythen Arkadiens (1891) ; Roscher, 
Lexikon, S.V. (bibl.) ; L. R. Farnell, Cults o f  the Greek States, vol. v. 
(1909) ; H. J. Rose, Handbook of Greek Mythology (1928). 

'Cultes, Mythes et Religions, of course II&v ~ Q r a s  and ~bpps-yas 
would be practically indistinguishable in pronunciation. 



PANA, a city of Christian county, Illinois. U.S.A., in the 
central part of the state; served by the Baltimore and Ohio, the 
Big Four, the Chicago and Eastern Illinois and the Illinois Cen- 
tral railways. Pop. (1940) 5,966. Coal mining, rose growing, oil 
refining, greenhouse manufacturing and poultry packing are prin- 
cipal industries. Large quantities of farm products are shipped. 
The city was incorporated in 1857. I t s  name is probably a cor- 
ruption of Pani (Pawnee), the name of an Indian tribe. 

PANAMA, a Latin American republic lying between Costa 
Rica and Colombia, and occupying portions of the two geograph- 
ical divisions, Central and South America; the Panami canal, 
crossing the narrowest and lowest point of land between the 
Atlantic and Pacific oceans, bisects the republic from sea to sea. 
The republic lies approximately between 7" 1j' and go 39' N. 
lat. and between 77" 15' and 83' 30' W. longitude. I t  is bounded 
on the north by the Caribbean sea, east by Colombia, south by 
the Bay of Panami and the Pacific ocean, and west by Costa Rica. 
The area is 34,169 sq.mi.; population, exc!usive of the Canal Zone, 
was 467,459 by the 1930 census, and was 631,637 by the 1940 
census, about 2 2  to the square mile. The coast line on the Atlantic 
side is 477 mi., on the Pacific 767 mi. The greatest length of the 
country is 420 mi., the greatest width 118 mi. 

Phys ica l  Features.-The Isthmus of Panama, co-extensive 
with the republic, is the whole neck of land between the American 
continents; in another use the term "Isthmus of Panami" is 
applied to the narrow crossing between the cities of Col6n and 
Panami,  the other narrow crossings, farther east, being the Isth- 
mus of San Blas (31 mi.) and the Isthmus of DariCn (46 mi.). The 
use of the term "Isthmus of Panami" to include the whole coun- 
try is becoming more common. The Caribbean coast-line is con- 
cave, the Pacific deeply convex. The Mosquito gulf is to the north- 
west, the Gulf of DariCn to the northeast, and on the north coast 
are several bays. Almirante bay, near the Costa Rican boundary, 
is 2 to  13 mi. wide, with many islands and good anchorage, pro- 
tected by Columbus island, about 8 mi. long; immediately east of 
it, and connected with it, is Chiriqui lagoon (area about 320 
sq mi.), 32 mi. long, 12 mi. wide a t  the widest point, with a maxi- 
mum depth of I 20 i t . ,  protected on the sea side by Chiriqui archi- 
pelago; immediately east of Col6n, a t  the narrowest part of the 
isthmus, is the Gulf of San Blas, protected by a peninsula and by 
the Mulatas archipelago and having the excellent harbour of Man- 
dinga in the southwest; still farther east is Caledonia bay with 
another good harbour. On the north coast there are about 630 
islands with a total area of about 150 sq.mi. The Pacific coast 
is deeply indented by the Gulf of Panami, which is IOO mi. wide 
between Cape Garachine and Cape Malo and has the Bay of 
Parita on its west side, north of Cape Malo, and the Gulf of San 
Miguel on its east side, north of Cape Garachine. DariCn har- 
bour, formed by the Tuira and Savannah rivers, is a part of the 
Gulf of San Miguel and is I I mi. long, 2 to 4 mi. wide and nearly 
land-locked. In  the Gulf of Panama there are 16 large and about 
IOO smaller islands (the Pearl islands), with a total area of 450 
sq.mi., the largest being Rey, or San Miguel ( IS  mi. long and 7 mi. 
wide), and San JosC (25 sq.mi.); both are well wooded. West of 
the Gulf of Panami and separated from i t  by Azuero peninsula 
is the Gulf of Montijo, 2 0  mi. long and 14 mi. wide a t  its mouth, 
across which stretches Cebaco island, 133 mi. long and 3 mi. wide; 
west of Cebaco is Coiba, the largest island of the republic, 21 mi. 
long and 4 to 1 2  mi. wide. 

Geology.-The surface everywhere shows great irreguIarity, 
produced by heavy rainfall, which has developed a mature drain- 
age system, and by marine erosion, shown by bold, rugged is- 
lands, such as those in the Gulf of Panama. There have been no 
active volcanoes in Panami since Pliocene time. A record of 
the earthquakes that have occurred in Panami from the time of 
the Spanish conquest until 1886 shows only two severe shocks, 
one in 1621, the other in 1882. The line of volcanoes in Mexico 
and Central America probably dates from the end of Cretaceous 
time. Great volcanism, which was accompanied by orogenic 
changes. occurred in late Cretaceous and early Tertiary time. 

Most of the mountains of Panami were formed not by folding 
due to lateral pressure, as nearly all the mountains of western 

America are, but by intrusions of volcanic rocks as irregular 
cores, sills and dikes. The intrusive rocks include basalt, diorite, 
andesite, granodiorite and rhyolite. They were injected in a 
molten condition through masses of volcanic agglomerate, breccia 
and tuff, and sedimentary beds of sandstone, argillite, limestone 
and shale, nearly all of Oligocene age. Most of the intrusions 
that formed basalt, andesite and rhyolite seem to have occurred in 
Miocene time. The diorite is a t  least in part probably Eocene. 

The isthmus appears to have been considerably uplifted and 
depressed during several geologic periods, some of the depressions 
carrying it below sea level and thus uniting the Atlantic and the 
Pacific ocean and preventing the migration of land animals be- 
tween North and South America. 

The only lakes, Gatun and Sosa in the Canal Zone, are both 
artificial. A few swamps exist, largely on the northern shore, but 
drainage is good, with some 150 streams emptying into the Carib- 
bean and roughly 325 into the Pacific. I n  the eastern part are 
three complicated river systems. The Chagres, rising near the 
Pacific, formerly flowed southwest and then north directly into 
the Caribbean but has been dammed to form Gatun lake, a vital 
part of the canal system (see PANAMA CANAL). The largest river, 
the DariCn (or Tuira), with its headwaters near the Caribbean, 
empties into the Gulf of San Miguel. The Chepo (or Bayano), 
also rising in the north and draining into the Pacific, is navigable 
for about 1 2 0  mi. Orographically the country is remarkable. The 
"exceedingly irregularly rounded, low-pointed mountains and hills 
covered by dense forests" (Hill) are Antillean, not Andean, and lie 
a t  right angles to  the axes of the systems of North and South 
America. The only regular ranges in Panami are in  the extreme 
western part where the Costa Rica divide continues into Panami, 
and, immediately south of this and parallel to  i t ,  the Cordillera 
of San Blas, or Sierra de Chiriqui, where the highest peaks are 
Chiriqui (11,265 ft.) and, on the Costa Rican boundary, Pico 
Blanco (11,740 ft .)  and Rovalo (7,020 f t . ) ;  there are two passes, 
3,600 and 4,000 ft. high respectively. On the eastern boundary of 
the republic is the Serrania del DariCn, a n  Andean range, partly 
in Colombia. The rough country between contains. the following 
so-called "Sierras," which are not really ranges: in  Veragua 
province, Sierra de Veragua, with Santiago (9,275 ft.) near the 
Chiriqui range, and Santa Maria (4,600 ft .) ,  immediately north 
of the city of Santa FC; in  Los Santos province (Azuero penin- 

BY C O U R T E S Y  O F  T H E  W A S H I N G T O N  O F F I C E  O F  T H E  P A N A M A  CANAL 

STREET IN CHORRERA, A TYPICAL TOWN OF THE INTERIOR OF PAN AM^ 

sula), bold hills rising 3,000 ft., and in PanamL province, the 
much-broken Sierra de Panama, which has a maximum height of 
1,700 ft. and a minimum, a t  the Culebra Pass, of 290 ft., the 
lowest point, except the interoceanic water-parting in Nicaragua, 
which is 153 ft., in the western continental system. There have 
been no active volcanoes since the Pliocene Tertiary period, but 
the country is still subject to dangerous earthquakes. There 
are a few plains, like that of David, in Chiriqui province, but  
irregular surface is normal; and this irregularity is the result of 
very heavy rains with a consequent extremely developed drainage 



PANAMA 
systeni cilttiiig river valleys down nearly to  the sea level, and of 
marine erosion, as may be seen by  the bold and rugged islands, 
notably those in the Gulf of Panamii. I t  is improbable that there 
has been any connection by water between the two oceans here 
since Tertiary time. 

Climate.-The climate of most of Panamii is entirely tropical, 
with warm days and cooler nights, the temperature a t  Col6n 
varying from 68" to  95" F.; that for Panami is similar. The 
seasons are divided into wet and dry, the former from April to  
December, the rainfall being from 85 to 155 in. yearly. Panami 
was in former times literally a pest-hole from coast to coast. 
Yellow fever and malaria were endemic, and smallpox and other 
scourges followed in their wake. The country is now probably 
the most healthful spot in  the tropics, thanks directly to  the mod- 
e m  sanitation introduced by the American health authorities of 
the Canal Zone. (x.1 

Inhabitants.- he population was 467,459 according to the 
census of 1930 and was 631,637 in the census of I940  This 
does not include the population of the Canal Zone (51.827 in 
1940), a U.S. leased territory (see PANAMA CANAL). The lower 
classes in the cities, especially in  Col6n, are Negro and Negroid, 
descendants from the British West Indian labourers on the canal. 
I n  1930 the population of the country as a whole was classified 
racially as follows : mestizos (mixed bloods), 58.25% ; white, 
16.88% ; Negroes, 14.9% ; Indians, 9.0 7% ; orientals, 0.89%. 

A fourth of the population is concentrated in two cities, Panaml 
(111,893 in 1940) and Col6n (44,393 in 1940). Panami ( q . v . ) ,  
the capital and chief city, a t  the Pacific end of the canal, is the 
oldest city on the Pacific coast of America. I t s  port is Balboa, 
on the canal proper and within the Canal Zone. CoMn, at  the 
Caribbean end of the canal, has as its port and sister town in the 
Canal Zone, Cristbbal, from which it  is separated only by an 
imaginary line. Anc6n, which adjoins and is virtually a part of 
Panami City, corresponds to  Crist6bal except that it  is not a port. 
Other towns of historic o r  commercial importance are Porto 
Bello, east of Col6n on the Caribbean, the terminus of the cause- 
way which traversed the isthmus in Spanish colonial days and the 
loading port of galleons, and thus the scene of the activities of 
the buccaneers; PenonoinC (pop. 2,418 in 1940); David (pop. 
9,222 in 1940); and Bocas del Toro (pop. 2,101 in 1940). The 
last two are important banana shipping centres. 

Education.-Education is compulsory for children from 7 to  
15 years of age. The development of public education has kept 
pace with the progress of the country in  other respects. Only 
6.000 pupils were enrolled in  the various schools in 1903, whereas 
for the school year 1938-39 there were 61,706 in 629 primary 
schools (544 rural) and 3,830 i n  the seven secondary schools. The 
National university of Panami, founded in 1935, had 411 students 
in 1939. 

Government.- The Panamb constitution was adopted on Feb. 
13, 1904, and divides the government into the three usual 
branches. The  legislative power is vested in the national assembly, 
a single chamber with 46 members, elected for four years, a dep- 
uty for every ~ o , o o o  inhabitants. The president heads the execu- 
tive, with a four-year term, and there is no vice-president, the 
succession being provided by the selection by the national assem- 
bly, of three "designates" every two years. The five executive 
departments are  as  follows: government and justice, foreign re- 
lations, finance and treasury, public instruction, and agriculture 
and public works. The judiciary consists of a supreme court of 
five judges (appointed by the president, one each two years, for 
a term of ten years), a superior court, several circuit courts, and 
municipal courts. The  supreme court appoints superior and circuit 
court judges and the latter designate municipal court judges. 

Defense.-Panam& has no army or navy, but maintains a highly 
disciplined national police corps numbering about 1,200 men. 

Communications.- The Panama canal brings to  PanamS the 
largest tonnage of shipping of any country in Latin America, and 
its ports rival the  great centres of the world. The chief railway 
is the Panama railroad. now owned by the U.S. government, but 
originally built in  1849-jg by the American bankers and mer- 
chants Ilowland and Aspinwall. When completed in 1855, it had 

cost $~ ,~oo ,ooo;  iis length between temiini is 474 mi. The line 
was bought by the French Canal company for $25,5oo,ooo, and 
was sold to the U.S. government when the assets of the French 
company were purchased a t  the time the United States took over 
construction of the canal. The Chiriqui railway, running west- 
ward to David, and approximately I 50 mi. of banana railway 
owned by the United Fruit company bring the total railway mile- 
age to  25 7 mi. 

Panami has placed considerable emphasis on highway develop- 
ment in  recent years. I n  1939, the Inter-American highway, which 
extends 367 mi. through the republic, included 163 mi. of paved 
and 145 mi. of all-weather highway. During 1938, approximately 
$~.ooo,ooo was spent on highway construction. 

The most important development in  communications since the 
opening of the Panama canal is that of aviation. The canal made 
Panamii the crossroads of maritime traffic; growth of air trans- 
port facilities in the Americas has made her the hub of inter- 
American aviation. 

Finance.-Panami's foreign debt was $17,7 j7.315 in 1939, the 
internal $2,616,000, contracted i n  1923 and 1928, chiefly for roads 
and other public works. The United States government pays 
Panami an annual rental of $430,000 for the Canal Zone. The 
figure, originally $250,000 U.S. gold, was adjusted by a treaty 
ratified by the United States senate in 1939. I n  addition the 
republic receives income from $6,aoo,ooo of the $~o,ooo,ooo initial 
payment for  the Zone, which is invested in the United States. 
Other sources of revenue are import duties and a few direct taxes. 

The  monetary unit is the balboa, equal in value to  the U.S. d o h  
lar. Subsidiary silver, nickel and bronze coins are minted, but 
the chief circulating medium is U.S. currency. 

Panaman revenue and expenditures have risen greatly since 
the year 1920. The estimated budget for the biennium 1939-40, 
balanced a t  $22,795,000, was more than $3,ooo,ooo greater than 
for 1935-36, and over seven times that of 1927-28 ($2,979,782). 

Commerce and Trade.-The greatest single economic asset of 
Panami is the Panama canal. Imports in  1939 aggregated $20,- 
464,000 ($17,651,454 in 1938; $212328,175 in 1937; $18,989,846 
in 1936). Exports in  1938 were $7,668,566 ($8,619,195 in 1937; 
$7,559,179 in 1936), including about $4,ooo,ooo annually in re- 
exports, virtually all of them destined for the Canal Zone. Con- 
sumers in  the Zone, canal ship traffic, and tourists normally serve 
to offset the "unfavourable trade balance." Textiles and food- 
stuffs each comprise about 25% of imports, machinery around 
20%. The U.S. normally supplies over half the imports and pur- 
chases around 90% of the domestic exports. 

The largest single export item is bananas, the 1938 figure show- 
ing 6,399,928 stems, valued at  $2. jj5,029, an increase of 9.6% in 
volume and 6.9% in value over 1937. Cacao is the second item 
of importance. Coco-nuts, ivoly nuts, pearls, and mother-of-pearl 
shell are likewise exported. 

There are gold mines in Panaml and other minerals of impor- 
tance, but these are located chiefly in  the difficult country of the 
interior, toward Colombia, and transportation is a serious prob- 
lem. Oil has been found i n  this same region, and copper and iron 
have been located but not mined. There are two promising coal 
deposits, near Bocas del Toro and on the Golfo Dulce. The latter 
deposits also extend into Colombia, but neither has been devel- 
oped. Salt mines a t  Parita bay on the Golfo Dulce are important. 

History.-Panamii had a distinctive and picturesque history 
antedating its independence from Colombia in 1903. The isthmus 
was the chief route of travel and of the shipment of treasure from 
all of Latin America south of Mexico, and even the galleys from 
Manila trans-shipped their cargoes there. All of the South Amer- 
ican provinces of Spain were reached via Panami;  even the prov- 
inces of the Rio de la Plata, now Argentina and Uruguay, sent their 
produce and received their supplies overland through Peru and 
thence u p  the Pacific coast to  Panaml. The first European to visit 
Panamii was probably Rodrigo de Bastidas, who explored the 
Caribbean coast from Venezuela westward to about Nombre de 
Dios in 1501-02. Columbus, on his fourth voyage, founded a 
colony at  BelCn, near the present Costa Rica border (1502), but 
abandoned it  within a. few months. In  1510 Diego de Nicuesa, 



who had been appointed governor of Castilla del Oro (including, 
roughly, Panamb, Costa Rica and part of Nicaragua), attempted 
a settlement a t  Nombre de Dios, but it  too failed. In  the same 
year, just beyond the present border, in Colombia, Santa Maria la 
Antigua de DariCn, or DariCn, was founded by Martin Fernbndez 
de Enciso. An insurrection against Enciso put Vasco Nufiez de 
Balboa (9.v.) in command. Balboa, who had sailed with Bastidas, 
explored the isthmus and, crossing it, discovered the Pacific ocean, 
which he called the South sea, and took possession of it  in the 
name of the king of Spain (Sept. 29, I 513). 

Pedro Arias de Avila (often called Pedrarias), sent from Spain 
as governor of Castilla del Oro, displaced Balboa in 1514. In  
1519 he founded the city of Panamb on the Pacific coast, where it 
became the terminus of transisthmian transport, with Nombre de 
Dios and, later, Porto Bello at  the Caribbean end; a paved cause- 
way was built and pack animals and slaves carried the unrecorded 
treasures of the Indies along the road. Pirates came again and 
again t o  waylay the caravans, to lay siege to the ports of Panamb 
and Porto Bello, and to sack and burn both a t  various times. 
William Paterson (q.v.) established in 1698 a Scottish settlement 
a t  what is still known as Puerto EscocCs in the northeast, but in 
1700 the Spaniards expelled the remaining members. 

I n  1739, when the viceroyalty of Nueva Granada was created, 
Panamb was incorporated under its administration and through- 
out the various vicissitudes of the independence period was re- 
garded as but one province of Nueva Granada in the Colombian 
federation. I n  1841, however, Panamb seceded, with the neigh- 
bouring province of Veragua, setting up  the independent state 
of the Isthmus of Panamb. Colombia quelled the rebellion, but 
in 18 53 under the new Granadine confederation, from which the 
states had a right to  withdraw, Panamb again seceded, but later 
returned. I n  1885 Panamb was bitterly resentful of the action 
of President Nbiiez in overriding the 1863 constitution recog- 
nizing the sovereignty of the States of Colombia, and the 1886 
constitution was adopted without Panamb being heard; it  changed 
Panamb from a state to  a department and vested its government 
in federal appointees. When the French Canal company began 
activities, Panamb was a rich field for corrupt officials, and the 
people suffered considerably at  the hands of many of the appoint- 
ees from Bogotb. I n  1895 there was an abortive uprising, and 
from 1898 to 1903 the province was in continual revolt. 

After 1840, the question of a canal o r  other transit between 
the Atlantic and Pacific was prominent, and Panamb, being the 
site of one of the three most discussed routes, became important 
internationally. A treaty between the United States and Nueva 
Granada (Colombia) in  1846 allowed the United States the right 
of transport across the isthmus, with a guarantee by the United 
States of the sovereignty of Nueva Granada on the isthmus. In  
1850, under the Clayton-Bulwer treaty between the United States 
and Great Britain, those two nations agreed to equality of partici- 
pation in any canal, but in  1901, by the Hay-Pauncefote treaty, 
Great Britain conceded to the United States the right t o  build a 
canal and to control it ,  alone. 

The United States then opened negotiations with Colombia for 
canal rights. The Hay-Herrbn treaty, signed Jan. 22, 1903, con- 
ceded these rights on terms favourable to  the United States. I t  
was ratified by the United States senate in March, but on August 
I 2 the Colombian senate rejected it  despite vigorous protests from 
the inhabitants of Panamb. When it  adjourned in October without 
taking any further action, the reaction in Panamb was such that, 
on November 3, independence was proclaimed at  PanamB City, and 
revolution began. Colombian troops landed at  Col6n, intending 
to cross the isthmus and engage the revolutionists, but they were 
stopped by marines from the U.S. cruiser "Nashville," on the 
ground that, under the treaty of 1846, the United States had guar- 
anteed to keep the isthmus open, and civil war would close it. 
Meanwhile, on November 13, a Panaman representative was 
received a t  Washington, and Panaman independence was for- 
mally recognized. Five days later a treaty was signed bet

w

een the 
United States and the new republic, granting the United States 
the use in perpetuity of a canal zone. along with some extra- 
territorial rights, for a payment of $~o.ooo,ooo and a $2 jo,ooo 

annual payment. The Panaman government was organized, 
and a constitutional assembly met on Jan. 15, 1904, when the 
present constitution was drawn up. The extent of United States 
influence and participation in the events leading u p  t o  the Panamb 
revolution itself is still a disputed point. The haste with which 
President Theodore Roosevelt recognized the revolutionary gov- 
ernment was the subject of criticism, and the payment to Colom- 
bia in 1923 of $2 j,ooo,ooo was taken in some quarters as acknowl- 
edgment of culpability, even though officially i t  was in settle- 
ment of claims for use of Colombian property. 

Panamb's history since independence has been featured by her 
relations with her neighbours and with the United States, and by 
a tremendous internal growth and development. Except for a 
bloodless revolution in 1931 internal affairs of the republic have 
been tranquil and orderly. Boundary friction with Colombia, ag- 
gravated by Colombian failure to  recognize independence, was 
especially pronounced in 1908 and continued until Colombia 
granted recognition in 1922 and made a tentative boundary agree- 
ment in 1932. A more acrimonious boundary dispute arose with 
Costa Rica. Arbitration by the United States in 1914 was on the 
whole favourable to Costa Rica, and serious border conflict came 
in 1921, continuing intermittently since. 

Relations with the United States have been, on the whole, cor- 
dial. A clause in the 1904 treaty requiring military co-operation 
brought Panamb into the World War of 1914-18, but in the 1920s 
Panamb raised objections to  this as an impairment of her sov- 
ereignty. At the same time objection was made t o  competition of 
private trading houses in the Canal Zone with Panaman merchants. 
A treaty to eliminate both points of friction was made in 1926, but 
was not ratified by the United States until 1936. 

United States devaluation of the dollar in 1933 created another 
dispute, as Panama demanded payment of the Canal Zone rental in 
gold, refusing to accept devaluated dollars, and, in 1938, defaulted 
on interest on her debt. Satisfactory adjustment was effected by a 
treaty ratified in 1939. 

Under the republic Panami's government has been stable and 
presidential succession orderly with one single exception (in 1930). 
In the 1g40 presidential campaign, however, when numerous op- 
ponents of the government were arrested on conspiracy charges, the 
opposition candidate withdrew on election eve. Arnulfo Arias, admin- 
istration candidate, was elected without formal opposition. Dr. Ricardo 
Adolfo de la Guardia was president after Oct. 1941. 

Panama played a prominent role in western hemisphere diplomacy 
during World War 11. In Sept. 1939, the Inter-American congress, 
meeting in Panama City, formulated the Declaration of Panama, 
a joint effort of the American republics to maintain their neutrality, 
with Panami as their official spokesman. 

BIBLI~GRAPHY.-S~~ Bulletins, etc., of Pan American Union and 
Department of Commerce (Washington) ; Department of Overseas 
Trade, Reports (London, annual) ; L. Oppenheim, The Panamci con- 
jlict between Great Britain and the United States (Cambridge, 1913) ; 
Sir H. Richards, The Pananzci canal controversy (Oxford, 1g13) ; 
G. W. Goethals, Gouernment o f  the Canal Zone (New York and Ox- 
ford, 1g15) ; and The Pananzci Canal (New York, 1g16); W. D. Mc- 
Cain, The United States and the Republic o f  Pana+~tri (Durham, 
1937) ; E. T. Parks, Colowzbia and the United States, 1764-1934 
(Durham, 1935) ; M. W. Williams, Anglo-Agnerican isthnzzan diplo- 
macy, 1815-19:5 (Washington, 1916). (L. W, BE.) 

PANAMA, capital of the Republic of Panamb, located a t  the 
southern or Pacific terminus of the PanamL canal. Panamb is one 
of the oldest white settlements in  continental America, having 
been founded in I 519 by Pedro Arias de Avila. I t  is the southern 
terminus of the Panama railroad, 473 mi. from Col6n. Pop. (1940) 
111,893, excluding, of course, the population of the adjoining 
town of Ancon, which is within the Canal Zone. Panamb City is 
virtually surrounded by the Canal Zone. I t  is connected by a road 
with the site of the ancient city, which was destroyed by Sir 
Henry Morgan in 1671. 

Through its port of Balboa, in the Canal Zone, Panamb is in  
communication with the whole world, and the ships of every na- 
tion stop there to  load coal and supplies. The city is built on a 
rocky peninsula jutting into the Bay of Panamb, eastward, and its 
most commanding site is Mount Anc6n (560 ft.) ,  now enclosed 
within the Canal Zone, and the picturesque island of Taboga in 
the harbour (935 ft.). Taboga was one of the sites taken over by 
the United States for canal defense during World War I and has 
been one of the issues brought up by PanamL in the negotiation 
of the new treaty. (See PANAMA CANAL.) 



SITUATION] PANAMA CANAL 
Panamb was, during the early Spaiiish regime, strongkj fortified 

and richly endowed with buildings and churches. I t  was the store- 
house of the gold and silver from South America and the treasures 
of the orient and was the envy of the pirates and buccaneers. 
The ruins of the old city, destroyed in 1671, are still standing and 
are the object of tourist visits. The site was removed 5 mi. west 
and the town was rebuilt in  1673 by Alfonso Mercado de Villa- 
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THE S E A  WALL AT PLAZA DE FRANCIA,  CITY OF P A N A M A  
rorta, to  be nearer the port. The new city was entirely surrounded 
by a granite wall, whose remains are still landmarks in the modern 
city and a portion of which, along the sea, is a famous promenade, 
Las Bovedas. The streets of the old tow7n are narrow and tortuous, 
and automobiles have complicated an already difficult traffic prob- 
lem. There are several old plazas, the four chief centres being 
Catedral, Santa Ana, Bolivar and Lesseps. The old cathedral 
was built in 1760 and is a handsome landmark. Other public 
buildings include the government palace, on the water front, the 
municipal palace, the episcopal palace, the church of Santa Ana, 
the national theatre, school of arts and crafts, a handsome railway 
station, various old office buildings and colonial residences. The 
prevailing architecture is stone, flat or red tile roofed. two or 
three stories high. The streets are well lighted and paved in the 
central portion and the tramways system is adequate. The water 
supply and drainage were established by  the U.S. government 
engineers and are maintained by them. 

Ancon, including the residence of American officials, the Canal 
Zone hospitals and administration buildings and the large hotel 
operated by the U.S. government for travelers, adjoins Panamb, 
while Balboa, the actual port (formerly called La Boca), is on the 
canal and entirely within the Canal Zone; i t  is connected with 
Panamb by railway and streetcar. (W. THO.;  X.) 

PANAMA CANAL, the canal connecting the Atlantic and 
Pacific oceans through the narrow isthmus of PanamL, where the 
Continental Divide dips to  one of its lowest points. I ts  length 
from shore line to  shore line is 40.27 m i ,  and from-deep water 
in the Atlantic t o  deep water in the Pacific 50.72 mi. The 
canal does not, as is generally supposed, cross the isthmus from 
east to west. I t  runs due south from its entrance in Lim6n bay, 
through the Gatun locks to  a point in  the widest portion of 
Gatun lake, a distance of I 14 mi. ; i t  then turns sharply toward the 
east and follows a course generally southeast till i t  reaches the 
Bay of PanamS, on the Pacific side. I t s  terminus near Panamb 
is about 224 mi. E. of its terminus near Col6n. I n  passing from 
the Atlantic t o  the Pacific a vessel enters the approach channel 
in  Lim6n bay, which has a bottom width of joo ft. and extends 

- 
LO Gaiiin locks, a distance of 64 iiii. At Gatiiii i t  enters a series 
of three locks in flight which lift i t  85 ft.; next upon Gatun lake 
which covers an area of 164 sq mi. with a channel depth varying 
from 45 to  87 ft. The channel within the lake varies from 500 
to 1,000 ft. in width for a distance of nearly 24 mi. to  Gamboa, 
where the Gaillard (Culebra) cut begins. The channel through 
the cut, a distance of about 8 mi., has a bottom width of 300 i t .  
and a depth of 45 ft., and extends to  the locks a t  Pedro Miguel, 
the Pacific end of the water bridge. At Pedro Miguel the vessel 
is lowered in the single lock 31 ft. to  a small lake, a t  an elevation 
of 54 ft. above sea level, through which the vessel passes one 
mile to the two locks at  Miraflores. These lower it  to sea level, 
and through an cpproach passage 8 mi. long, with a bottom 
width of 500 ft., i t  passes into the Pacific. The locks are dupli- 
cate or "double-barrelled" so that ships may be passed in 
opposite directions simultaneously. The cut has eight angles and 
at  these the channel is widened sufficiently to  allow a 1,000-ft. 

vessel to make the turn. In  the whole canal there are 22 angles, 
the total curvature being 600' 54'. The sharpest curvP is 67' 
11'. A thorough system of lights and buoys makes the canal as 
safe to  use a t  night as by day. 

G a t u n  Dam.-The largest dam is a t  Gatun, on the Atlantic 
side. I t  spans the northern and lower end of a deep valley through 
which the Chagres river formerly flowed to the sea. I t  is 14 mi. 
long measured on its crest, 4 mi. wide at  the base, 400 ft .  wide 
a t  the water surface, IOO ft. wide at  the top; and its crest is a t  
an elevation of 105 ft. above sea level. I t  is really two dams in 
one, for in  its centre there is a natural hill or rock IIO ft. high. 
In this the spillway of the dam is constructed, and against its two 
sides rest the two sections of the great dam. The dam itself 
contains 23,000,ooo cu.yd. of material. 

The spillway is a concrete-lined channel, 1,200 ft .  long and 285 
ft. wide, the bottom being 10 ft. above sea level, sloping to sea 
level a t  the lower end. 

Across the lake-opening of the channel is a concrete dam in the 
form of an arc of a circle, making its length 808 ft., although it  
closes a channel with a width of only 285 ft. The crest of this 
dam is 69 ft .  above sea level, or 16 ft .  below the normal level 
of the lake. On the crest are 13 concrete piers with their tops 
1 1 5.5 ft. above sea level, and between these are 14 regulating 
gates of the Stoney type which move up  and down on roller 
trains in niches in the piers. The gates permit a discharge of 
water greater than the maximum known discharge of the Chagres 
river during a flood. 

Near the north wall of the spillway is a hydroelectric station 
capable of generating, through turbines which are supplied with 
water from the lake through a forebay, sufficient electricity to 
meet all demands, including the lighting of the canal and all canal 
zone towns and buildings; the machinery of the locks, the machine 
shops, dry-dock and coal-handling plant; and the telephone and 
telegraph systems. There is a n  emergency Diesel electric plant 
a t  hliraflores. 

A concrete dam across the Chagres river a t  Alhajuela was com- 
pleted in 1935, creating Madden lake. The entire dam is about 
974 ft. long, 223 ft. high, 191 ft. wide a t  the base, 2 5  ft. wide a t  
the top, and contains about 497,000 cu.yd. of material. Madden 
lake covers approximately 22 sq.mi. a t  maximum level, 260 ft .  
above sea level, providing reserve storage of 22,000,000,000 cu.ft. 
of water for use in maintaining the level of Gatun lake during dry 
seasons. A hydroelectric power plant of 20,000 kva. capacity is 
located beside the spillway, providing additional and reserve power 
to that of the Gatun hydroelectric station. 

Dams o n  the Pacific Side.-At Pedro Miguel, a t  the south 
or Pacific end of the cut, the water is held a t  summit level (level 
of Gatun lake and the cut, normally 85 ft. above the sea) by 
Pedro Miguel lock and two flanking dams extending from the 
side walls of the lock to hills on either side. The distance be- 
tween the hills a t  elevation 92 ft. is 2,000 f t .  The situation of 
the lock at  the base of Cerro Luisa made it  practicable to  connect 
with that hill by a short concrete wall, 260 ft. in length, subse- 
quently covered with earth. On the west side a rock and earthen 
dam was built with a puddled and rolled impervious core, 1.400 
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ft.  in length. The Pedro Miguel lock raises or lowers ships 31 ft. 
-the difference between the summit level of 85 ft. and the 
normal surface of Miraflores lake-54 ft. above sea-level. The 
Miraflores lake is a mile in length, and its waters are retained by 
the Miraflores locks and flanking dams. The east dam a t  Mira- 
flores is of concrete, and the greater part of i t  is the spillway of 
Miraflores lake. This spillway is 432 ft. in length, with the crest 
of its dain 38.67 ft .  above sea-level, and the supporting piers for 
the gates rising to 85.17 ft. above sea-level. Eight gates, similar 
to those in the Gatun spillway, each 47 ft. IO* in. long by 19 ft. 
in height, and weighing 44 tons each are used; but the dam at  
Miraflores is straight, instead of being in the form of an arc, 
as a t  Gatun. 

The west dam a t  Miraflores is of earth and rock and extends 
almost parallel with the axis of the locks to a hill to the south. Its 
length is 2,300 ft., top 70 ft .  above sea-level, width of top 40 ft., 
and slope of sides approximately 1 2  t o  I. 

The Locks.-All locks are in duplicate, constructed in the same 
manner, and their chambers, with walls and floors of concrete, 
have the same usable dimensions-I ,000 ft. long and I 10 ft. wide. 
There are six pairs, making 12 in all. The side walls are from 
45 to 50 ft .  wide at  the surface of the floor, are vertical on the 
chamber side, and narrowed on the outside from a point 24+ ft. 
from the floor, by means of a series of steps each 6 ft. long, to  a 
width of 8 ft. a t  the top. A culvert 2j4 sq.ft. in cross-section, 
extends the entire length of each middle and side wall, and from 
each of these large culverts, smaller culverts, 33 to 44 sq.ft. extend 
to holes in the floors. Fifteen feet above the top of the culvert in 
the middle wall there is a U-shaped space 19 ft. wide at  the bottom 
and 44 it. a t  the top. This space is divided into three stories; 
the lowest for drainage; the middle for wires that carry the el&- 
tric current to operate the gates and valve machinery installed 
in the centre wall; and the upper a passage-way for the operators. 
All lock walls are 81 ft. high, except in the lower pair of locks a t  
h4iraAores, where they are 82 ft. because of the extreme tidal 
oscillations of about 21 f t .  in the Bay of Panami. I n  the ~ a l l s  
a t  Gatun there are 2,068,000 cu.yd. of concrete, and in those on 
the Pacific side 2,440,000 cu. yards. All lock walls rest on rock 
foundations. The approach wall a t  the north entrance a t  Gatun, 
1,031 ft. long, rests upon piles driven from 35 to 70 ft. into the 
earth; that a t  the south or lake entrance 1,009 ft. long, rests on 
piles reaching to rock, in  some places over IOO ft .  below sea-level. 

L o c k  Gates.-The lock gates, each composed of two leaves, 
are 6 j  ft. wide, from 47 ft. 4 in. to 82 ft. high, 7 ft .  thick, and 
neigh from 390 to 730 tons. Each is a huge webbed steel box, 
the girders of which are covered with a steel sheathing. All por- 
tions of the interior are accessible, with watertight compartments 
providing for the adjustment of the buoyancy so as to control 
within limits the dead load on the bearings, making the leaf 
practically float in the water. This watertight compartment is 
subdivided vertically into three sections, each independently 
watertight, so that if the shell should be broken or leak, probably 
only one section would be affected. An air shaft, 26 in. in diam- 
eter, runs from the bottom coinpartment up to the top of the 
gate, and is also watertight where it  passes through the upper half 
of the leaf. 

The girders are made with manholes through the webs, provid- 
ing communication from the top to the bottom of the leaf, and 
are connected by several sets of vertical transverse diaphragms 
of solid plates, running from top to bottom of the leaf, thus 
making a cellular construction, and dividing the spaces between 
the horizontal girders into small pockets, all of which are ac- 
cessible through manholes. Each leaf rests a t  the bottom of its 
heel post upon a hemispherical pivot of forged nickel steel, and 
is hinged a t  the top to the masonry of the lock wall. I t  swings 
free on the pivot like a door, without wheels or other support 
beneath it. Intermediate gates are used in all except one pair 
of locks, and divide the space into two chambers, one 600 and 
the other 400 f t .  in length. This makes possible a saving of water 
and time in locking small vessels through, for  95% of the vessels 
navigating the high seas are less than 600 ft. in length. The 
highest gates and the highest lock walls on the canal are those 

of the lower locks at  Miraflores, and these locks are the only ones 
which have no intermediate gates. The depth of water on the 
mitre sills is 40 feet. 

The locks are filled and emptied through the large and smaller 
culverts. The large culverts are controlled a t  points near the 
gates by large valves, and each of the small culverts feeds in 
both directions through the laterals, thus permitting the passage 
of water from one twin lock to another, effecting a saving of water 
if desired. The average time required to fill or empty a lock 
chamber is 8 min. if both centre and side wall culverts are used, 
and 1 2  min. if only one culvert is used. The average time to 
pass a vessel through the three flights a t  Gatun locks is an hour, 
from arrival to clearance; for the one lift a t  Pedro Miguel half 
an hour, and for the two flights a t  Miraflores three-quarters of 
an hour. 

The time of passage of a vessel from one terminal port of the 
canal to the other is 7 hours. 

Passage of Locks.-With the exception of small craft no vessel 
can pass through the locks under its own power. On arrival a t  
the locks it  is taken in tow by towing locomotives or "electric 
mules." These locomotives operate on cog tracks on the lock 
walls at the rate of 2 mi. an hour. The usual number required for 
a vessel is six: two ahead, one on each wall, two slightly forward 
of amidships, one on each side, the four imparting forward motion 
to the vessel; and two astern aid in keeping the vessel in a 
central position and in bringing it  to rest within the chamber while 
the emptying or filling is carried on. 

Before a lock can be entered, a fender chain, stretched across 
the walls of the approach, must be passed. If all is proceeding 
properly, this chain is dropped into its groove at  the bottom of 
the channel. If by any chance the ship is moving too rapidly 
for safety, the chain remains stretched and the vessel runs against 
it. The chain, which is operated by hydraulic machinery in the 
walls, then pays out slowly by automatic release until the vessel 
is brought to a stop. If the vessel should get away from the 
towing locomotive and, breaking through the chain, ram the first 
gate, there is a second gate 50 ft .  away, protecting the lock, which 
arrests further advance. When the leaves of this gate swing open, 
the vessel is towed in, and the gate is closed behind it. 

Then, from I o j  openings placed a t  regular intervals in the lock 
floor, water pours in, lifting the vessel to  the levcl of the lock 
above. 

The gates are opened and closed by a powerful machine in- 
vented by Edward Schildhauer, an electrical engineer in the 
employ of the Isthmian Canal Commission. I t  consists of a crank 
gear or wheel moving through an arc of 1g7", placed horizontally 
in the lock wall. To  the outer rim of the wheel is attached a strut 
or connecting rod which is fastened to the top of a lock gate 17 ft. 
from the pintle or hinge. When the wheel turns in either direction 
the gate leaf is opened or shut, the operation taking two minutes. 
The crank gear, constructed of cast steel, is 19 ft. 2 in. in  diameter 
and veighs approximately 35,000 pounds. I t  is connected with 
an electric motor, and a small electric switch sets it in motion. 
Every operation in the passage of a vessel through the lock, except 
the movements of the towing locomotives, is controlled by one 
man in a building a t  the top of the centre wall commanding an 
unobstructed view of every part of the locks. 

Breakwaters.-Long breakwaters have been constructed near 
the approach channels in both oceans. One in Lim6n bay, o r  
C0l6n harbour, called the west breakwater, is I 1,526 f t .  in length, 
15 ft. wide a t  the top and 10 ft. above mean sea-level. A second, 
also in Lim6n bay, known as  the east breakwater, is without land 
connection, one mile in length and runs in an easterly direction 
at  nearly a right angle with the canal channel. I t  has a lighthouse 
on the channel end. The west breakwater protects the harbour 
against severe gales, while the east breakwater prevents silting in 
the canal channel. The breakwater a t  the Pacific entrance extends 
from Balboa t o  Naos island, a distance of 17,000 feet. I t  was 
constructed for a twofold purpose: first, t o  divert cross-currents 
that would carry soft material from the shallow harbour of 
Panami into the canal channel; second, to  furnish rail connection 
between the islands and the mainland. 
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transferred 'lo the permanent towns located a t  the ends of the 
canal and adjoining the locks. Culebra. the former headquarters 

P e r m a n e n t  C a n a l  Buildings.--Upon the completion of the / an essential factor in the construction of the canal, and is an im- 

ADMINISTRATION AND FINANCE 

canai a number of vlilages along the line occupied during the con- 
struction days were abandoned, the sites of several being covered 
bv the filling of Gatun lake. The buildings in good condition were 

portant adjunct to lts operations. i t  IS equ~pped with go-lb. rails, 
rock-ballasted track, and automatic signals. I t  uses American 
rolling-stock, including oil-burning and Diesel electric locomotives. 

of operations; situated on the west bank of the cut near its deepest 
part, was turned into an army post but was later abandoned. The 
permanent headquarters were located a t  Balboa Heights, and the 
offices of the departments centred in a large 3-story concrete ad- 
ministration building situated on a hill IOO ft. above sea-level, and 
overlooking the Pacific entrance to  the canal. On the hill at the 
rear of this building are the residences of the governor and other 
officials. On the low land in front of the building, in a site which 
was formerly a tidal swamp and was raised to 2 0  ft .  above sea- 
level by filling with material from the Cut and hydraulic fill from 
excavation in the harbour, is the town of Balboa. This is laid out 
on both sides of a central avenue called the Prado, and contains 
permanent buildings of concrete blocks roofed with red tile. In  
addition to the dwpllings of employees there are a police station, 
post office, fire-station, sanitary office, dispensary, clubhouse, a 1 
community house conducted by the Catholic Church, an army and 
navy Y.M.C.A., restaurant, churches, lodge hall, schoolhouses and 
playground. 

T e r m i n a l  Facilities.-At the ports on both oceans have been 
constructed facilities ample for commercial shipping and the naval 
needs of the United States. Modern piers, 1,200 ft. in length by 
240 ft.  in width, with enclosed sheds, built of reinforced concrete 
and steel, are ample for the transshipping of cargo and the storage 
of goods consigned there for orders. At the Pacific end, a t  the 
foot of Sosa Hill, Balboa, are marine and railway repair shops, 
foundry, etc., covering 60 ac., thoroughly equipped and including 
a dry dock having a usable length of 1,000 ft. and entrance width 
of I I O  feet. The depth over keel blocks is 43 ft. a t  mean tide. 
Smaller shops and a dry dock 300 ft. long and 48 ft. wide with 
depth of 134 ft. are operated a t  the Atlantic end. Coaling plants 
capab!e of rapid bunkering are operated at  both terminals, as 
well as oil-pumping plants connected with storage tanks for fuel 
oil, Diesel oil and gasoline. Storehouses supply all kinds of 
ship chandlery and repair material, as well as foodstuffs, beef and 
other fresh meats and cold storage supplies, ice, etc. Ships' every 
need of repair or supply can be met. Radio stations for  com- 
munication with ships are operated by the United States Navy 
at  Balboa, Summit, France Field, Toro Point, and Gatun in the 
Canal Zone, and also at  Cape Mala and David in the Republic of 
Panama. Salvage tugs and other wrecking equipment are available 
for use of vessels within a radius of 1,000 mi. or more of the 
canal. 

Hotels and hospitals are situated a t  both terminals. 
Fort i f icat ions and M i l i t a r y  Occupation.-By executive 

order dated Dec. 5, 1912, President Taft  declared that "all land 
and land under water within the limits of the canal zone are 
necessary for the construction, maintenance, operation, protection, 
and sanitation of the Panama canal," and title to all such land was 
acquired by the government of the United States. The canal zone 
is thus a government reservation, and the only activities carried 
on by other than government forces are on land rented to steam- 
ship interests to agriculturists under revocable licences. H~~~~ 
fortifications have been built a t  both entrances to the canal and 
brigade posts established near the locks. Both the army and the 
navy have aerial forces a t  the canal, and a base for submarines is 
maintained a t  the Atlantic end. 

P a n a m a  Railroad.-The Panama railroad extends between 
Col6n and Panama on the eastern side of the canal, and is 47.61 
mi. long. The  railroad as built in 1850-55 followed the course of 
the Chagres from Gatun to Gamboa, and was for the most part 
on the west side of the route of the canal. With the building of 
the canal it  was necessary t o  relocate the railroad throughout 
practically its whole length. The construction of the original rail- 
road was done by  an American company under great difficulties; 
its completion antedated by 14 years the completion of the first 
transcontinental railroad in the United States, The railroad was 

Under a n  act of Congress, approved on Aug. 24, 1912, the Pan- 
ama canal is governed and operated, and the Canal Zone is gov- 
erned through a governor of the Panama canal, appointed by the 
president, with the approval of the senate, for a term of four 
years, a t  a salary of $ro,ooo a year. I n  addition to  the operation 
of the canal, the governor has official control and jurisdiction 
over the Canal Zone and performs all duties in connection with its 
civil government, it being held, treated and governed as  an 
adjunct to the canal. There is one United States district court in 
the Canal Zone, with the same jurisdiction and procedure as the 
same courts in the United States, the judge of which is appointed 
by the president. Appeals are made to the circuit court of 
appeals of the fifth circuit of the United States. At Balboa and 
Cristobal there is a magistrate's caurt for miscr  cases, the judges 
being appointed by the governor. Col. Goethalc was appointed 
first governor of the Panama canal when the permanent organiza- 
tion was formed, and served until Jan. 11, 1917. Since that time 
there have been seven governors of the Panama canal, all of whom 
have been officers of the corps of engineers, United States army. 
The seven governors and their terms of office were: Col. Chester 
Harding, Jan. 12 ,  1917, to  March 27, 1921; Col. Jay J. Morrow. 
March 28, 1921, to Oct. 15, 1924; Col. Meriwether L. Walker, 
Oct. 16, 1924, t o  Oct. I j, 1928; Col. Harry Burgess, Oct. 16, 1928, 
to  Oct. 20, 1932; Col. Julian L. Schley, Oct. 21, 1932, to Aug. 26, 
1936; Brig. Gen. Clarence S. Ridley was appointed Aug. 2 7, 1936 ; 
and Brig. Gen. Glen E. Edgerton was named July 6, 1940. 

The organization on the isthmus includes a number of depart- 
ments and divisions in charge of the various activities, as follows: 
department of operation and maintenance, including the marine 
division, mechanical division, dredging division, section of lock 
operation, electrical division, division of municipal engineering, 
fortifications division, and several sections; the supply depart- 
ment, made up  of the quartermaster section, commissary division, 
cattle industry and plantations, and Hotels Washington and 
Tivoli; the accounting department, the health department; the 
executive 'department and the Panama railroad. The Panama 
canal has a n  office in Washington, D.C., and the Panama Rail- 
road Co. has an office a t  24 State St., New York. 

The federal census of I940 showed a total population of 51,827 
in the Canal Zone, including 28,189 i n  the civil area and 23,638 
i n  the military area. The population of the civil area comprised 
9,749 white persons, 18,524 Negroes and Negro-mixed, and 86 of 
other races; while in the military area there were 23,107 white 
persons, 170 Negroes and Negro-mixed, and 361 of other races. 
Of the white population of the military area, 19,953 were males 
between 15 and 54 years of age. 

Tolls.-The Hay-Pauncefote Treaty between Great Britain and 
the United States, abrogating and succeeding the Clayton-Bulwer 
Treaty, was ratified on Dec. 16, 1901. I t  contained this clause: 

The Canal shall be free and open to the vessels of commerce and of 
war of all nations observing these rules, on terms of entire equality, so 
that there shall be no discrimination against any such nation or its 
citizens or subjects in respect of the conditions or charges of traffic 
or otherwise. such conditions and charges of traffic shall be just and 
equitable. 

Previous t o  March I, 1938, tolls were assessed as follows: ( I )  
on merchant vessels carrying passengers or cargo, $1.20 per net 
vessel ton (each IOO cu.ft.) of actual earning capacity as deter- 
mined by the Panama canal rules of measurement; (2) on vessels 
in ballast without passengers or cargo $.72 per net vessel ton so 
determined but in no case, however, as provided under the Panama 
Canal act, could the amount collected exceed $1.25, nor be less 
than $.75, times the net tonnage of the vessel as determined under 
the United States rules of measurement. (This method, involving, 
as it  did, two sets of measurement rules, was known as the dual 
system); (3) on naval vessels other than transports, colliers, 
hospital, and supply ships $.so per displacement ton, 
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Effective March I ,  1938, under Act of Congress (Public No. 350, 
75th Congress, approved Aug. 24, 1937) the dual system was abol- 
ished and the Panama canal rules of measurement prescribed by 
the President became the sole basis of determining tolls charges 
with rates established by proclamation as follows: ( I )  on mer- 
chant vessels, when carrying passengers or cargo, $.go per net 
vessel ton (100 cu.ft.) of actual earning capacity-that is, the 
net tonnage determined in accordance with the rules for the meas- 
urement of vessels for the Panama canal; (2) on vessels in ballast 
without passengers or cargo $.72 per net vessel ton; (3) on othcr 
floating craft, including warships other than transports, colliers, 
hospital ships, and supply ships, $.so per ton of displacement. 
Under provision of the aforesaid Public No. 350, the basic 
rules of measurement prescribed by proclamation may be 
changed only after public hearings and six months' public notice 
of such change and the rates of toll must not exceed $1.00 nor 
be less than $.60 per net vessel ton. Once established, the rates 
cannot be changed unless six months' notice thereof is given by 
the President by proclamation. 

With the abolishment of the dual system, with its inherent in- 
equities, the revision of the Panama canal rules along liberal lines, 
and the reduction in the laden rate, all effective March I, 1938, a 
system of tolls collection has been established a t  the Panama 
canal considered fair and equitable t o  all concerned. 

C a n a l  Traffic.-The number of ,commercial transits, the 
amount received from tolls and other collections, and the current 
expenses of maintenance and operation for the fiscal years ending 
June 30, 1915-39 are shown in the table below. 

Up to June 30, 1939, toll-paying traffic (of 300 or more net tons 
Panama canal measurement) transiting the canal had aggregated 
104,417 vessels, of 624,968,699 gross registered tons, 469,241,390 
Panama canal net tons; tolls paid amounted t o  $453,046,857.91; 
total transit revenue t o  $458,574,500.46; net canal transit ex- 
penses to  $206,966,555.41; and net revenue (surplus) t o  $251,- 
607,945.05. The transit revenues for the years 1915 and 1916 
were considerably reduced by "slides" which closed the canal t o  
traffic for a portion of each year. For the four years ending June 
30, 1939, ships of 34 nationalities passed through the canal; 

Number of Tolls and other Fiscal year commercial 
transits* I I transit revenues 

lombia, and vessels which are sent through the canal solely for 
repair a t  the Balboa shops are exempt from the payment of tolls, 
and such vessels are omitted from the statistics in the above table. 
From the opening of the canal on Aug. 15, 1914, to June 30, 1939, 
they numbered 10,111, the majority of them being American 
naval vessels or army transports. 

The following is the saving in nautical miles effected by the 
Panama canal in length of all-water routes between certain 
European and Atlantic-Gulf ports of the United States and vari- 
ous Pacific ports: 

Current expenses 

~~''~HT;~~~~ 
1915 . . . 
1916 . . . 
1917 . . . 
1918 . . . 
I919 . . . 
1920 . . . 
1921 . . . 
1922 . . . 
1923 . . . 
I924 - . . 
1925 . . . 
1926 . . . 
1927 . . . 
1928 . . . 
1929 . . . 
1930 . . . 
1931 . . . 
1932 . : . 
1933 . . . 
I934 . . . 
I935 . . . 
1936 . . . 
I937 - . . 
1938 . . . 
1939 . . . 

To 

Sitka, Alaska . . 
Portland, Oregon . 
SanFrancisco,Cal. 
Acapulco, Mexico . 
San Jose, Guatemala 
Gua~aquil, Ecuador 
Callao, Peru . . 
Valparaiso,Chile . 
Honolulu, Hawaii . 
Wellington, N. 2. . 
Hongkong, China . 
Manila, P. I. . . 

*Ocean-going commercial traffic of 300 net tons or over, Panama canal 
measurement. 
American ships were slightly over 32% of the total, British slightly 
over 24%. About 25% of the cargo was in the United States 
inter-coastal trade. Of the 1939 traffic 9,011,267 cargo tons 
passed from the Atlantic to the Pacific and 18,855,360 cargo tons 
passed from the Pacific t o  the Atlantic. 

Naval and other vessels owned and operated in the government 
service of the United States and Panama, war vessels of Co- 

1,058 
724 

1,738 
1,989 
1,948 
2,393 
2,791 
2,665 
3,908 
51158 
4,592 
5,087 
5,293 
6,253 
6,289 
6,027 
5,37O 
4,362 
4,162 
5,234 
5,180 
5,382 
5,387 
5,524 
5,903 

*Distance less via Suez Canal. 
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E a r l y  I n t e r e s t  in an I s t h m i a n  Canal.-When Columbus 
crossed the Atlantic, the object he had in view was to  find a west- 
ern passage from Europe to Cathay. I t  was with the greatest re- 
luctance and after many years of unremitting search that early 
explorers became convinced that the two American continents 
formed a continuous barrier t o  the Far  East. The question of 
creating an interoceanic waterway was raised immediately. In  
1523 Charles V of Spain initiated the movement to build a canal, 
and four years later directed Hernando de la Soma t o  explore the 
Rio Grande and Chagres river on the Isthmus. I n  1529 Alvaro de 
Saavedra, a lieutenant of Vasco Nufiez de Balboa, completed plans 
for the construction of a canal, but he died before his plans could 
be submitted t o  the king of Spain. The possibility of constructing 
a canal across the Isthmus of Tehuantepec was suggested by  Her- 
nando Cortez after his conquest of Mexico, and Spanish explorers 
in Nicaragua reported the possibility of cutting a canal through 
Nicaragua and utilizing the waters of the large Lake Nicaragua. 
In  1534 Charles V ordered the governor of the region of Panami 
to make surveys of a canal along the Chagres river, following more 
or less the present canal route. This was done, but the governor 
sent a discouraging report. Antonio Galvao, a Portuguese naviga- 
tor, published a book in 1550 in which he claimed that a canal 
could be cut a t  Tehuantepec, Nicaragua, Panama or DariCn, and in 
1551 the Spanish historian F. L. de Gomara submitted a memorial 
to  the king of Spain urging that the project be undertaken im- 
mediately. When Philip I1 succeeded Charles V to the throne he 
became interested for a time in the construction of a canal and 
directed a survey of the Nicaraguan route but no effort was made 
to follow the plans, for Philip foresaw the possibility of trouble 
with other European powers if an interoceanic waterway were 
opened through the Spanish possessions in the New World to  the 
Far East. This policy of Philip I1 was maintained by  the Spanish 
Government for nearly two centuries after his death, and it  was 
not until the latter part of the 18th century that the question was 
revived and the Spanish Government ordered surveys made of the 
Tehuantepec and Nicaragua routes. However, political disturb- 
ances in Europe prevented further action a t  that time. The project 
was given great stimulus early in the 19th century when Baron 
von Humbpldt, famous geographer, returned to Europe from a 
trip to  Central and South America and reported the possibility of 
a canal along several routes between Mexico and Colombia. His 
writings were widely read in England, France, Spain, and the 
United States. In  1814 the Spanish Cortes adopted a formal decree 
for the construction of an Isthmian canal and authorized the 
formation of a company to undertake the worlr, but no substantial 

From 

$4,343,383.69 
2,558,542.38 
5,808,398.70 
641 1,843.28 
61354,016.98 
8,935,871.57 

12,040,116.j0 
11,385,592.32 
17,691,844.06 
24,681,853.89 
21,582,618.16 
23,1451136.53 
24,608,808.82 
27,176,045.68 
27,366,925.72 
27,426r372.7~ 
24,990,580.74 
21,034,012.72 
19,931,172.77 
24,161,731.83 
23,420,935.58 
23,626,721.67 
23,246,209.28 
23,305,527.58 
23,806,343.37 

$4,123,128.09 
6,999,750.15 
6,788,047.60 
5,920,342.94 
6,112,194.77 
6,548,272.43 
9,328,300.14 
7,919,017.63 
7,690,77766 
8,373,905.39 
8,116,693.44 
7,993,468.47 
8,997,715.02 
8,951,200.82 
9,637,150.71 
933431920.93 

Io91439353.53 
9,839,211.84 
9,155,672.02 
7,351,383.77 
8,901,429.57 
9,095,067.13 

10,109,624.05 
9,395,624.32 
9,965,272.18 

New 
Orleans 

8,868 
8,868 
8,868 
9,076 
9,330 
8,400 
7,245 
4,742 
7,604 
3,488 
1,919 
1,978* 

New 
York 

7,873 
7,873 
7,873 
8,081 
8,335 
7,405 
6,250 
3,747 
6,610 
2,493 

18* 
41* 

Gibral- 
tar ----- 

4,950 
4,950 
4,9jO 
5,1 j8 
5,412 
4,482 
3,327 

824 
3,687 

489 
5,943* 
6,161* 

Liver- 
pool 

5,666 
5,666 
5,666 
5,874 
6,128 
5,198 
4,043 
I 
4,403 
1,564 
4,672* 
4,940* 

Ham- 
burg 

5,528 
5,528 
5,528 
5,736 
5,990 
5,060 
3,905 
1,402 
4,265 
1,409 
5,168* 
5,188* 
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V I E W S  O F  P A N A M A  CANAL,  S H O W I N G  CONSTRUCTION W O R K  A N D  LOCKS 

1. Culebra cut, Culebra, showing the deepest excavated portion of the is passing through the filled east chamber, whi le the west chamber is 
Panama canal du r ing  the process of construction. On the r ight  is empty of water 
Gold h i l l ,  and on the lef t  is Contractor's h i l l  5. Gatun middle lock, looking south f rom east bank, dur ing construction, 

2. Gai l lard cu t  ( former ly Culebra) looking north from Contractor's h i l l  Apr i l  15, 1 9 1 1  
3. Gatun locks, showing the progress of construction, Aug. 5, 1 9 1 1  6. Pedro Miguel locks, w i t h  Gai l lard cut  in  the background. A steamship 
4. Gatun locks, upper chambers, w i t h  Gatun lake i n  the distance. A ship is leaving the lock, bound for the Miraflores locks and the Pacific ocean 
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results were accomplished and within another decade all of the 
Spanish colonies in Central and South America had established 
their independence and the possibility of Spain taking part in the 
great project faded. In  1825 the Republic of the Centre, having 
received applications for concessions from citizens of Great Brit- 
ain and from citizens of the United States, made overtures to the 
United States government for aid in constructing a canal. From 
that time until the construction of the canal was begun in 1904 
the question was debated in practically every session of the con- 
gress of the United States. Also, numerous concessions were 
granted to citizens of the United Statks, France and Belgium, both 
for the Nicaragua and Panami lines, but ~ i t h  the exception ~f the 
concession of 1878 for Panama and that of 1887 for Nicaragua, no 
work of construction was done under any of them. 

T h e  U n i t e d  States  Becomes Interested.-Knowledge of the 
topography of the isthmus was extremely vague until the great 
increase of travel due to the discovery of eold in California in 
1848 rendered improved communications a necessity. A railroad 
a t  Panami and a canal a t  Nicaragua were both projected. Instru- 
mental surveys for the former in 1849, and for ihe latter iii 1850, 
\+ere made by Amer i~au  eiigiiieers and, Rith some smdl excep- 
tions, were the first accurate surveys made up to that time. I n  
order to determine the most practicable route for a ship canal 
across the American isthmus, the United States government sent 
out, between 1870 and 1875, a series of expeditions under officers 
of the navy, by whom the various routes were examined. The 
result was to show that the only lines by which a tunnel could be 
avoided were the Panami and the Kicaragua lines; and in 1876 
a United States commission reported that the Nicaragua route 
possessed greater advantages and offered fewer difficulties than 
any other. At Nicaragua the distance is greater, being about 
156 mi. in a straight line, but more than one third is covered 
by Lake Nicaragua, a sheet of fresh water with an area of about 
3,000 sq.mi, and a maximum depth of over zoo ft., the surface 
being about 105 ft. above sea level. Lake Nicaragua is connected 
with the Atlantic by a navigable river, the San Juan, and is sepa- 
rated from the Pacific by the continental divide, which is about 
160 f t .  above sea level. At Nicaragua only a canal with locks is 
feasible, but a t  Panama a sea-level canal is a physical possibility. 

Trea t ies  Affect ing t h e  Canal.-By the Clayton-Bulwer 
treaty of 1850 with Great Britain, the United States guaranteed 
that the projected canal, whether the Panamb or the Nicaraguan, 
should be neutral, and furthermore, that i t  be used and enjoyed 
upon equal terms by the citizens of both countries in each case. 
A modification of the Clayton-Bulwer treaty being necessary to 
enable the Cnited States to build the canal, a treaty making such 
modifications, but preserving the principle of neutrality, known 
as the Hay-Pauncefote treaty, was negotiated with Great Britain 
in 1900; it  was amended by the United States senate, and the 
amendments not proving acceptable t o  Great Britain, the treaty 
lapsed in March 1901. A new treaty, however, was negotiated 
in the autumn and accepted in December by the United States 
senate. I n  the meantime (1876) an association entitled "SociCtC 
Civile Internationale du Canal InterocCanique" was organized in 
Paris to  make surveys and explorations for a ship canal. In  
May 1878 hieut Wyse, in the name of the association, obtained 
a concession from the Colombian government, commonly known 
as  the IVyse concession. This is the concession under which work 
upon the Panama canal was later prosecuted. 

F i r s t  P a n a m &  Company.-In May 1879 an international 
congress composed of 13 5 delegates from various nations-some 
from Great Britain, United States and Germany, but the majority 
from France-was convened in Paris under the auspices of Ferdi- 
nand de Lesseps, to  consider the best situation for, and the plan 
of, a canal. After a session of two weeks the Congress decided 
that the canal should be a t  the sea-level, and at  Panamb. Im- 
mediately af ter  the adjournment of the Congress the Panama 
Canal company was organized under a general law of France, with 
Lesseps as president, and i t  purchased the Wyse concession at  the 
price of ~o.ooo,ooo francs. An attempt to  float this company in 
Aug. 1879 failed, but a second attempt, made in Dec. 1880, was 
fully successful. The next two years were devoted to surveys and 

examinations and preliminary work upon the canal. The plan 
adopted was for a sea-level canai having a depth of 294 fc. and 
bottom width of 72 ft., involving excavation estimated a t  157.- 
ooo,ooo cu.yd. The cost was estimated by Lcsseps in 1880 a t  
658,000,ooo francs, and the time required at  eight years. The 
terminus on the Atlantic side was fixed by the anchorage at  Col6n, 
and that on the Pacific side by the anchorage at  Panama. 

Work under this plan continued until the latter part of 1887. 
the management being characterized by a degree of extravagance 
and corruption rarely if ever equalled in the history of the world. 
By that time it  had become evident that the canal could not be 
completed at  the sea level with the resources of time and money 
then available. The plan was accordingly changed to one including 
locks and work was pushed on with vigour until 1889, when the 
company, becoming bankrupt, was dissolved by a judgment of the 
Tribunal Civil de la Seine, dated Feb. 4, 1889, a liquidator being 
appointed by the court to take charge of its affairs. One of the 
more important duties assigned to this official was to  keep the 
property together and the concession alive, with a view to the for- 
mation of a ncff company f ~ r  the campletiefi of the canal. I Ie  
gradn.!!y rednced the number of men employed and finally sus- 
pended the work on May 15, 1889. 

Second P a n a m L  Company.-The liquidator finally secured 
the organization of a new company on Oct. 20, 1894. The old 
company and the liquidator had raised by the sale of stock and 
bonds the sum of 1,271,682,637 francs. The securities issued to 
raise this money had a par value of 2,245,151,200 francs, held by 
about zoo,ooo persons. Immediately after its organization the 
new company took possession of the property (except the Panama 
railroad shares, which were held in trust for its benefit) and 
proceeded to make a new study of the entire subject of the canal 
in its engineering and commercial aspects. I t  resumed the work 
of excavation, with a moderate number of men sufficient to  com- 
ply with the terms of the concession, in a part of the line-the 
Emperador and Culebra cuts-where such excavation must con- 
tribute to the enterprise if completed under any plan. By the 
middle of 1895 about 2,000 men had been collected, and after 
that time the work progressed continuously, the number of work- 
men varying between 1,900 and 3.600. The engineering questions 
had been solved to the satisfaction of the company. but the 
financial questions, by 1899, had been made extremely difficult, 
if not insoluble, by the appearance of the United States govern- 
ment in the field as a probable builder of an isthmian canal. 
The company continued to conduct its operations in a provisional 
way, without appealing to the public for capital. 

Nicaragua  Scheme.-The occupation of the Panamk route 
by Europeans, and the prospect of a canal there under foreign 
control, u7as not a pleasing spectacle to  the people of the United 
States. The favour with which the Nicaragua route had been 
considered since 1876 began to assume a partisan character. and 
the movement to construct a canal on that line to assume a prac- 
tical shape. I n  1884 a treaty known as the Frelinghuysen-Zarala 
treaty was negotiated with Nicaragua, by the terms of which the 
United States government was to build the canal without cost 
to Nicaragua, and after completion it was to  be owned and 
managed jointly by the two governments. The treaty was sub- 
mitted to the United States senate and in the vote for ratification, 
on Jan. 29, 1885, failed to receive the necessary two-thirds vote. 
This failure led to  the formation in New York by private citizens 
in 1886 of the Nicaragua Canal association, for the purpose of 
obtaining the necessary concessions, making surveys, laying out 
the route and organizing such corporations as should be required 
to construct the canal. They obtained a concession from X' ~ c a -  
ragua in April 1887 and one from Costa Rica in  Aug. 1888. and 
sent parties to survey the canal. On Feb. 20, 1889 the Maritime 
Canal Company of Nicaragua was incorporated by  congress, and 
on May 4, 1889, the company was organized. I t  took over the 
concessions and began work upon the canal in June 1889. Opera- 
tions upon a moderate scale and mainly of a preliminary character 
were continued until 1893, when the financial disturbances of 
that period drove the construction company into bankruptcy and 
compelled a suspension of the work. 
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Congress continued to take an interest in the enterprise, and 
in 1895 provided for a board of engineers to  inquire into the 
possibility, permanence, and cost of the canal as projected by the 
Maritime Canal company. The report of this board led to the 
appointment in 1897 of another board, to make additional surveys 
and examinations. I t s  report was not completed when the revival 
of the Panami scheme attracted the attention of congress, and 
led to  the creation i n  1899 of the Isthmian Canal commission. 

I s t h m i a n  C a n a l  Commission.-The Spanish-American War 
of 1898 gave a tremendous impetus to popular interest in an 
isthmian canal, and it  seemed an article of the national faith that 
the canal must be built, and furthermore, that it  must be under 
American control. To  the American people the canal appeared 
a means of unifying and strengthening their national political 
interests and of developing their industries, particularly in the 
Pacific states; in  short, a means essential to  their national growth. 
The  Isthmian Canal commission created by congress in  1899 to 
examine all practicable routes, and to report which was the most 
practicable and most feasible for a canal under the control, man- 
agement and ownership of the United States, reported that there 
was no route which did not present greater disadvantages than 
those of Panami and Nicaragua. The  cost of a canal a t  Panami, 
built essentially upon the French plans, was estimated a t  $156,- 
378,258. The time required to  build the Nicaraguan canal was 
estimated a t  ten years and its cost a t  $zoo,54o,ooo. 

The report of the commission recommended the Nicaragua 
route. This caused the New Panama Canal company, which was 
having serious financial difficulties, to  view the question of selling 
its property in a new light and in the spring of 1901 it  obtained 
permission from the Colombian government to  dispose of it  to 
the United States. I t  showed itself, however, somewhat reluc- 
tant to  name a price to  the Canal commission, and it  was not till 
Jan. 1902 that i t  definitely offered to  accept $4o,mo,ooo. In  
consequence of this offer, the commission in a supplementary 
report issued on Jan. 18, 1902, reversed the conclusion it  had stated 
in its main report, and advised the adoption of the Panami route, 
with purchase of the works, etc., of the French company. The 
Hepburn bill, then before congress, authorizing the Nicaragua 
canal a t  a cost of $18o.ooo,ooo, was amended so that the president 
was authorized to acquire all the property of the Panama Canal 
company, including not less than 68,869 shares of the Panama 
Railroad company, for  a sum not exceeding $~O,OOO.OOO, and to 
obtain from Colombia perpetual control of a strip of land 6 mi. 
wide; while if he failed to  come to terms with the company and 
with Colombia in  a reasonable time and on reasonable terms, he 
was by treaty t o  obtain from Costa Rica and Nicaragua the 
territory necessary for the Nicaragua canal. 

Dec la ra t ion  of P a n a m i  Independence- Negotiations were 
forthwith opened with Colombia, and ultimately a treaty (the 
Hay-Herran treaty) was signed in Jan. 1903. The Colombian 
senate, however, refused ratification, and i t  seemed as if the 
Panami scheme would have to be abandoned, when the complexion 
of affairs was changed by  Panami's revolting from Colombia and 
declaring itself independent in Nov. 1903. Within a month the 
new republic, by the Hay-Bunau-Varilla treaty, granted the 
United States the use, occupation and control of a strip of land 
10 mi. wide for the purposes of the canal. A few days after the 
ratification of this treaty by the United States senate in Feb. 1904 
-the concession of the French company having been purchased- 
a commission was appointed to  undertake the organization and 
management of the enterprise, and in June J. F. Wallace was 
chosen chief engineer. Work was begun without delay, but the 
commission's methods of administration and control soon proved 
unsatisfactory, and in April 1905 i t  was reorganized, three of its 
members being constituted an executive committee which was t o  
be a t  Panami continuously. Shortly afterward Wallace resigned 
his position and was succeeded by John F. Stevens. 

Cons t ruc t ion  Problems.--In connection with the reorganiza- 
tion of the commission a board of consulting engineers, five being 
nominated by European governments, was appointed in June 
1905 to consider the question, which so far had not been settled. 
whether the canal should be made a t  sea level, without locks (at 

least except tidal regulating locks a t  or near the Pacific termi- 
nus), or should rise to  some elevation above sea level, with locks. 
The majority of the board declared in favour of a sea level canal 
as the only plan "giving reasonable assurance of safe and unin- 
terrupted navigation"; while the minority recommended a lock 
canal, rising to an elevation of 85 ft .  above mean sea level, on the 
grounds that it  would cost about $~oo,ooo,ooo less than the pro- 
posed sea level canal, that i t  could be built in much less time, 

I that it  would afford a better navigation, that it would be adequate 
for all its uses for a longer time and that i t  could be enlarged 
if need should arise with greater facility and less cost. These 
conflicting reports were then submitted to the Isthmian Canal 
commission for consideration, with the result that on Feb. j 

I i t  reported, one member only dissenting, in  favour of the lock 
canal recommended by the minority of the board of consulting 
engineers. Finally this plan was adopted by congress in June 1906. 

Tenders of private contractors proving unsatisfactory, Presi- 
dent Theodore Roosevelt decided that i t  would be best for the 
government to  continue the work, which was placed under the 
more immediate control of the U.S.A. corps of engineers. At the 
same time the Isthmian Canal commission was reorganized, Col. 
G. W. Goethals, of the corps of engineers, becoming engineer in 
chief and chairman on the resignation of J. F. Stevens (April I ,  

1907). This commission was composed of four army engineers, 
an army doctor, one navy engineer and one civilian. President 
Roosevelt, who was convinced that the best results could not be 
obtained through an executive body of seven members, issued an 
executive order in  Jan. 1908 placing supreme power in the hands 
of Colonel Goethals, abolishing the commission as  an executive 
body and making its members, who were heads of departments, 
subordinate to  him, giving Colonel Goethals all civil, military 
and other powers in the canal zone, and this course was subse- 
quently approved in the act of 1912 for the government and 
operation of the canal after its completion. 

The construction period of the Panama canal covered about 
10 years, but the actual work of construction was accomplished 
in about seven years; the first three years were devoted to 
preliminary preparation, during which time the thorough sani- 
tation of the Canal Zone was accomplished, yellow fever banished, 
an operating plant assembled, the railways modernized, a work- 
ing force gathered, living quarters erected and a food and water 
supply provided. The plans for the canal itself had yet to  be 
worked out in detail when the third commission took charge. 
Important changes i n  the general plan of the canal made it  neces- 
sary to  evolve a n  entirely new set of plans for lock and dam 
construction on the Pacific side and also for basal dimensions 
of the channel. The  original plans provided for a total excavation 
of 9j,ooo,ooo cu.yd. and a total cost of $~go,ooo,ooo exclusive of 
$~O,OOO,OOO paid to  the French Canal company, $~o,ooo,ooo paid 
to the Panami republic, and the cost of sanitation and civil 
administration. Changes made in 1908-09 increased the total 
excavation to 17j,ooo,ooo cu.yd. and the estimated cost to 
$37j,210,000 inclusive of payments t o  the French Canal company 
and the Republic of Panami. When the lock canal plan was 
adopted in 1906, it was estimated that nine years would be 
required for its completion, placing the date a t  Jan. I ,  1915. 
This date was accepted and the work was adjusted and prosecuted 
to this end. During the first five years under the third commis- 
sion 7 5% of the entire excavation of the canal was accomplished. 
In spite of the fact that "slides" added more than 255% of the 
total excavations from Culebra cut and were not taken into 
account in the estimated time or cost, the work was advanced to 
such a stage that the first ocean steamer was passed through on 
Aug. 3, 1914, and but for  a n  unexpected slide which occurred on 
Oct. 14 of that year would have been completed in its entirety 
within the estimated time and below the estimated cost. When 
the canal was declared formally complete and open, a total of 

1 about 240,000,000 cu.yd. had been excavated and the total cost, 
exclusive of expenditures for  naval and military defense, was only 
$366,650,000, of which $~o,ooo,ooo was for "slides" o r  breaks in 
the walls of the cut of which there were about 30 a t  different 
times. 
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PAN AMERICAN CONFERENCES. The emression 
"Pan American conferences" is a generic term aml ied  to the . - 
numerous inter-American meetings a t  which representatives of 
the American republics are in attendance. Properly speaking it  
is not the title of any specific conference or series of conferences. 
I n  popular parlance it is frequently used in referring to the offi- 
cially-designated International Conferences of American States, 
but generally speaking it  is a term loosely applied to any meet- 
ing of an inter-American character. Representation at  Pan Amer- 
ican conferences is usually restricted to  delegates of the 21 in- 
dependent republics of the western hemisphere, members of the 
pan A ~ - - . . - -  I G L ~ L ~ ~  union, although in several uncff;,cial conferences 
as we!! as in a n ~ m h e r  of offcia1 terhniral conference5 the 
Dominion of Canada was included. 

Inter-American Conferences, 1826-89.-The history of Pan 
American conferences falls into two well-defined periods: those 
held prior to  1889, and those held subsequent to that date. The 
conferences of the first period may also be subdivided into two 
categories: the so-called political conferences held between. 1826 
and 1864, and the juridical conferences that met between 1876 
and 1888. 

The Political Conferences of 1826-64.-The inter-American 
conferences held during this first period were five in number, as 
follows : 

I. The Congress of Panama of 1826, which met from June 2 2  

to July I j ,  1826. on the initiative of the Liberator, Sim6n 
Bolivar, was attended by representatives of Colombia. Mexico, 
Peru and Central America. Colombia a t  that time embraced the 
present-day republics of Ecuador, Panami and \'enezuela, as  
well as Colombia, and Central America included the five republics 
of Costa Rica, El Salvador, Guatemala, Honduras and Nicaragua, 
so that 11 of the states of today were represented. The United 
States was invited and after extended debate in congress the in- 
vitation was accepted, but the delegates failed to arrive before 
the meeting adjourned. The principal result of the congress was 
a treaty of union, league and confederation, whereby the signa- 
tory states formed a defensive and offensive alliance to preserve 
their sovereignty and independence against foreign aggression and 
to be maintained by contingents of troops from each signatory 
state. At the same time a n  assembly 0-f plenipotentiar~es was 
provided for: to serve as  an organ of the confederation and to 
regulate the relations between the component states. 

2. The American Congress (Congeso Americano) of Lima of 
1847, which met in  the capital of Peru from Dec. 11, 1847, to 
March I, 1848, with representatives in attendance from Bolivia, 
Chile, Ecuador, New Granada (Colombia) and Peru. The prin- 
cipal agreement reached was a treaty of union and confederation, 
by which the contracting states agreed reciprocally to support 
their sovereignty and independence, and to maintain their terri- 
torial integrity. 

3. The Continental Congress (Coftgreso Co~ztinentd) of 1856, 
held a t  Santiago, Chile, with delegates representing Chile, Ecua- 
dor and Peru in attendance, also approved a treaty of alliance 
and confederation. 

4. The Convention of Washington of 1856, signed by repre- 
sentatives of Costa Rica, El  Salvador, Guatemala, Mexico, New 
Granada, Peru and Venezuela, also contemplated joint action 
for mutual protection. This was not strictly speaking a con- 
ference, but an agreement signed by the diplomatic representa- 
tives of the respective countries accredited to Washington, largely 
on their own initiative and as a result of informal conversations 
conducted among themselves. 

5 .  The American Congress (Congreso Americano) of Lima of 
1 8 6 ~  (Kov. 14, 1864-March 13, 1865), with representatives in 

attendance from Bolivia, Chile, Colombia, Ecuador, Guatemala, 
Peru and Venezuela. In  a treaty of union and defensive aiiiance 
the parties agreed to defend reciprocally their independence, 
sovereignty and territorial integrity against foreign aggression; 
and in a treaty for the maintenance of peace they obligated them- 
selves t o  resort to  pacific means for the settlement of their dif- 
ferences. 

These early inter-American conferences had as their principal 
object the common defense and mutual protection of the partic- 
ipating states. They were essentially political in character. I n  
the minds of many Latin Americans, threats to their political in- 
dependence and territorial integrity were in evidence long after 
the danger of the Holy Alliance had passed. Instances of en- 
croachments on the sovereignty of Latin-American states were 
the European interventions in the River Plate between 1842 and 
1850; the Mexican-American War of 1847 which in the eyes of 
most Latin Americans was an aggression against Mexico; the 
filibustering expeditions of William Walker in Central America 
in 18 57-60; the French invasion and the attempted establishment 
of Maximilian's empire in Mexico in 1863-67; the Spanish oc- 
cupation of the Dominican Republic from 1860 to 1865: and the 
attempt of Spain in 186; to reassert its sovereignty over Peru. 

Few of the treaties signed a t  these conferences were ratified, 
and none was carried out in its entirety. The explanation usually 
advanced for the apparent failure of these early meetings is that 
they were called in anticipation of a specific danger; that when 
this danger passed, interest in the treaties likewise ceased, and 
did not reassert itself until a new threat appeared. 

But the conferences were not altogether without value. They 
demonstrated a capacity on the part of the nations of America 
to join together in the face of a threatened danger to their na- 
tional security and, by thus uniting, undoubtedly contributed 
to the elimination of the menace by which they were confronted. 
In  addition, many of the basic principles of the Pan Americanism 
of today were first enunciated a t  these early conferences, such 
as the principle of nonintervention, of territorial integrity and 
the nonrecognition of territory acquired by force, of the sub- 
mission of international disputes to arbitration, and of the re- 
nunciation of war for the settlement of controversies. 

The Juridical Congresses.-The Congress of Lima of 1864 was 
the last of the so-called political conferences. Thereafter, threats 
to  the political independence and territorial integrity of the 
several states no longer recurred, and the necessity of convening 
conferences to consider ways and means of defense also disap- 
peared. 

I n  the years following, and before the inauguration of the In- 
ternational Conferences of American States, several important 
juridical conferences were held in South America. The first of 
these was the American Congress of Jurists of Lima of 1877, a t  
which representatives of Argentina. Bolivia, Chile, Costa Rica, 
Ecuador and Venezuela were in attendance. The government of 
the United States was invited. but declined the invitation be- 
cause of the basic differences between the common law of the 
United States and the civil law of Latin America, and also be- 
cause of the dual nature of the legislative system in the United 
States. The congress approved a treaty to establish uniform 
rules in matters of private international law, as well as a con- 
vention on extradition. 

I n  1883, a t  a congress held in Caracas. Venezuela, to  com- 
memorate the centenary of the birth of Bolivar, a series of 
declarations on public international law mas signed. This was 
followed by the South American Law Congress a t  Montevideo 
in 1888-89, a t  which Argentina, Bolivia, Brazil, Chile, Paraguay, 
Peru and Uruguay were represented. The congress resulted in 
the signing of treaties on internationa1 civil law, international 
commercial law, international penal law, the international law 
of procedure, literary and artistic property, trade marks and 
patents, and a convention on the practice of the liberal profes- 
sions. 

Inter-American Conferences After 1889.-The conferences 
held on the American continent between 1826 and 1888 were 
inter-American in character, but not continental in scope. At  
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none of them were all the nations represented. I t  was not until 
1889 that the Pan American conferences and the Pan American 
movement in general assumed continental proportions, embrac- 
ing all the independent nations of the western hemisphere. I t  
was in that year that the First International Conference of 
American States met in Washington on invitation of the govern- 
ment of the United States. 

An attempt to initiate this continental movement had been 
made in 1881 when the United States government, through Secre- 
tary of State James G. Blaine, invited the other nations of the 
continent t o  be represented a t  a congress in Washington, D. C., 
in Nov. 1882, '(for the purpose of considering and discussing the 
methods of preventing war between the nations of America." 
This invitation was subsequently withdrawn following changes 
in the administration in Washington, and the belief that the un- 
favourable international situation then prevailing in South Amer- 
ica as a result of the war between Chile and Bolivia and Peru 
made it an unpropitious time to hold the conference. Invitations 
were again extended on July 13, 1888, this time by Secretary 
of State Bayard. I t  was a coincidence that when the conference 
actually convened on Oct. 2, 1889, Mr. Blaine should again be 
secretary of state and preside over its deliberations. 

With the broadening of the Pan American conferences to in- 
clude all the nations of the hemisphere, the character of the 
meetings also changed. The political motives that inspired the 
inter-American conferences of the earlier period were no longer 
paramount. Thus, the program of the 1889 conference and the 
earlier meetings generally emphasized the commercial and eco- 
nomic rather than the political aspect of inter-American rela- 
tions. At the same time the necessity of providing ways and 
means for the pacific settlement of international disputes was 
not lost sight of. The act of congress authorizing the first con- 
gress, for example, set forth the purpose of the meeting as that 
to consider "some plan of arbitration for the settlement of dis- 
agreements and disputes that may hereafter arise between them, 
and for considering questions relating to the improvement of 
business intercourse and means of direct communications be- 
tween said countries, and to encourage such reciprocal commer- 
cial relations as will be beneficial to  all and secure more exten- 
sive markets for the products of each of said countries." Later, 
emphasis again shifted, and at  conferences held after 1930 major 
consideration was given to the political relationships between the 
American republics and with other nations of the world. 

The Pan American conferences initiated by the 1889 meeting 
may be divided into three categories : first, the International Con- 
ferences of American States; second, the large number of spe- 
cial or technical conferences that have marked inter-American 
relations during the last half century; and third, the recently 
inaugurated meetings of consultation of the ministers of foreign 
affairs of the American republics. 

T h e  I n t e r n a t i o n a l  Conferences of A m e r i c a n  States.- 
The International Conferences of American States are the parent 
body in the Pan American conference system and in the modern 
Pan American movement generally. They are the large diplo- 
matic gatherings that usually meet a t  five-year intervals, and 
formulate basic agreements of Pan American policy. Up to 1943, 
eight of these conferences were held. With their dates, places 
of meeting and principal accomplishments, they are as follows: 

First International Conference of American States, Washing- 
ton, D.C., Oct. 2, 188pApril 19, 1890.-All the countries of 
the western hemisphere were represented, except the Dominican 
Republic. This conference laid the bases of the modern Pan 
American movement. I t  created the Union of American Re- 
publics, operating through a permanent office in Washington now 
known as the Pan American Union. Approved a series of recom- 
mendations relating to rail and ocean transportation, uniformity 
of commercial documents, port dues, sanitary regulations, estab- 
lishment of an inter-American bank, patents and trade marks, 
freedom of navigation of rivers serving as international bound- 
aries, and the submission to arbitration of certain classes of 
questions arising between the American nations. 

Second International Conference of American States, Mexico 

City, Oct. 22, 1901-Jan. 31, 1902.-All the countries were repre- 
sented. Drkfted conventions on arbitration of pecuniary claims; 
copyright, patents and trade marks; extradition of criminals; 
exchange of official, scientific, literary and industrial publica- 
tions; codification of international law; practice of learned pro- 
fessions: rights of aliens; a treaty on compulsory arbitration 1 signed by only nine delegations; and approved a protocol of ad- 
herence to the Hague Convention of 1899. Also adopted resolu- 
tions on reorganization of the International Bureau of American 
Republics; measures t o  facilitate international commerce; sources 
of production and statistics; and other matters. 

Tlzird International Conference of American States, Rio de  
Janeiro, Brazil, Jzlly 23-Aug. 27, 1906.-With the exception of 
Haiti and Venezuela, all the American republics were represented. 
Approved conventions on the status of naturalized citizens; 
pecuniary claims; patents, trade marks and copyright; and the 
codification of international law. Recommended that Second 
Hague Conference consider subject of forcible collection of pub- 
lic debts, and approved a series of other resolutions dealing with 
commercial, industrial and financial matters, and problems of 
transportation. 

Fourth International Conference of American States, Bzcenos 
Aires, Argentina, July 12-Aug. 30, 1910.-All republics repre- 
sented except Bolivia. Conventions signed on pecuniary claims; 
copyright; patents; and trade marks. Union of American Re- - . -  
pubii~s reorganized; and name of permanent organization changed 
to Pan American Union. Recommendations approved dealing, 
among other matters, with steamship and railroad transportation, 
consular documents and customs regulations, commercial statis- 
tics, establishment of national bibliographical bureaus and the 
interchange of professors and students. 

Fifth International Conference of American States, Santiago, 
Chile, March 25-May 3, 1923.-Because of World War I the 
conference originally scheduled for Nov. 1914 was postponed 
and did not convene until 1923. All countries represented, except 
Bolivia, Mexico and Peru. Treaty on prevention of conflicts 
signed, constituting first step in development of inter-American 
peace machinery; also conventions on trade marks, publicity of 
customs documents, and uniformity of nomenclature for the 
classification of merchandise. Pan American Union reorganized 
and provision made for a series of special o r  technical conferences 
to consider specific problems. 

Sixth International Conference of American States, Havana, 
Cuba, Jan. 16-Feb. 20, 1928.-All countries were represented a t  
this conference, which gave preferential consideration to the 
codification of international law and approved conventions on the 
status of aliens, asylum, consular agents, diplomatic officers. 
maritime neutrality, rights and duties of states in the event of 
civil strife, and treaties; also approved a code of private inter- 
national law, and conventions on commercial aviation; copyright 
and on the Pan American Union. 

Seventh International Conference of American States, Monte- 
video, Uruguay, Dec. 3-26, 1933.-All countries, with the excep- 
tion of Costa Rica, were represented. Continued the codification 
of international law by approving conventions on extradition, 
political asylum and nationality. Also signed convention on 
Rights and Duties of States providing that no state has the right 
to intervene in the internal or external affairs of another. Adopted 
basic program of economic, commercial and tariff policy, de- 
signed to reduce trade barriers and facilitate inter-American 
commerce. 

Eighth Interlzational ConferencQ of American States, Lima, 
Peru, Dec. 9-27, 1938.-All countries representcd. Approved the 
Declaration of Lima, in which American republics reaffirmed 
their continental solidarity and their determination to defend 
themselves against all foreign intervention or other activity that 
may threaten them. Perfected the procedure of consultation 
among the governments in the event of a threat to  the peace or  
security of the continent, by providing for meetings of the min- 
isters of foreign affairs. 

Special o r  Technica l  Conferences.-Because of the variety 
of topics on the programs of the International Conferences of 
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American States, i t  is not always possible for the delegates to  
give detailed consideration to all the subjects placed before them. 
Furthermore, the delegations at  these diplomatic gatherings are 
not always equipped to deal with technical problems. Accord- 
ingly, the practice developed of referring many of these topics 
to special conferences, with the request either that the projects 
formulated or conclusions reached be reported back to a subse- 
quent international conference or that they be transmitted di- 
rectly t o  the governments. Generally, these specialized meetings 
consider a particular subject, or a group of related topics, and by 
concentrating on one subject the delegates are in a more ad- 
vantageous position to  give the matter careful study and con- 
sideration. 

Several of these specialized conferences have a history ex- 
tending back over a considerable period. The Pan American 
Sanitary conferences, for example, were inaugurated in 1902 pur- 
suant to  a recommendation of the Second International Con- 
ference of American States. Ten such conferences have been 
held (1943), and have done important work in the field of public 
health and sanitation. The American Scientific Congresses, Eire- - ..-,. ha\;e a long liisioq-, and trace their origin to the Latin- 
American Scientific Congress held a t  Buenos Aires in 1898. Sub- 
sequently it became all-American in character, and the eighth 
in the series was held a t  Washington in May 1940. 

The numbers of such special or technical conferences increased 
greatly in recent years, especially since the Fifth International 
Conference of American States of 1923, and the subjects which 
they were called upon to consider cover virtually every phase 
of inter-American activity. Pan American conferences have been 
organized to consider such subjects as agriculture, finance, com- 
merce; railway and highway transportation and aviation; customs 
procedure, consular regulations and port formalities; child wel- 
fare, housing; travel, mining and a variety of other subjects. 
There have been Pan American conferences of Red Cross so- 
cieties; of national directors of health; rectors, deans and edu- 
cators; geographers and historians, architects, journalists; and in 
recent years conferences of women. I n  addition to facilitating 
the consideration of the subjects for which they are especially 
equipped to deal, the contacts formed by individuals with related 
interests have been particularly helpful in promoting the cause 
of inter-American understanding. 

Some of the most important accomplishments in the whole 
field of Pan American relations have been achieved a t  these spe- 
cial or technical conferences. Thus, the International Conference 
of American States on Arbitration and Conciliation, which met 
a t  Washington in 1928-29 pursuant to  a recommendation of the 
Sixth International Conference of American States, approved 
advanced treaties on arbitration and conciliation which greatly 
strengthened the available facilities for the peaceful settlement 
of inter-American disputes. 

The Inter-American Conference for the Maintenance of Peace, 
held a t  Buenos Aires in Dec. 1936, was another specialized con- 
ference, convened apart from the regular series of International 
Conferences of American States. I n  addition to  strengthening 
the organization for the maintenance of peace, that conference 
made important contributions in agreeing on a broad program 
of positive Pan American co-operation. 

Meet ings  of t h e  Ministers  of Fore ign  Affairs.-The Dec- 
laration of Lima, signed a t  the Eighth International Conference 
of American States, made provision for meetings of the ministers 
of foreign affairs of the American republics-a new type of re- 
union in the system of Pan American conferences. Earlier, a t  
the Buenos Aires conference of 1936, the American republics 
agreed to consult together whenever anything should occur that 
might threaten the peace of the continent; but the instrumen- 
tality by which this consultation was to be undertaken was not 
specified. At Lima the American republics reaffirmed their con- 
tinental solidarity, and declared that if the peace, security or 
territorial integrity of any of them should be threatened by acts 
of any nature, they would consult together through meetings of 
their ministers of foreign affairs to determine the measures that 
should be taken. 

Up t o  1943 three such meetings were held. They were not 
conferences in the strict sense of the term. While they were 
composed of representatives of the different states, they were 
more in the nature of consultations to discuss specific problems 
that required immediate attention and prompt decision. They 
were, therefore, organized and conducted in a more informal 
manner than the International Conferences of American States, 
but their significance could not be overemphasized. They were of 
the greatest importance in meeting the problems that confronted 
the American republics as a result of events occurring in other 
sections of the world. 

The First Meeting of Ministers of Foreign Affairs was held 
a t  Panama in Sept. 1939, immediately after the outbreak of the 
war in Europe. I t  resulted in the adoption of a general declara- 
tion of neutrality and the establishment of a security zone to 
keep the western hemisphere free of belligerent activities. I n  
July 1940, when i t  appeared that European possessions in  
America might be transferred from those that possessed them 
to new occupants, a second meeting was held a t  Havana, where 
it was decided that should such a contingency arise the American 
republic; themszhes -~cu!d stcp in aiid adiiiinister these posscs- 
sions. And finally, in Jan. 1942, following the extension of the 
war to the Americas, a third meeting of consultation was held 
a t  Rio de Janeiro, which recommended the severance of diplo- 
matic and commercial rerations by the American republics with 
the aggressor nations. (L. S. Ro.) 

PAN AMERICAN UNION. The PanAmerican Union is a n  
international organization with headquarters in Washington, D.C., 
created and maintained by the 21 American republics. I t  was 
established in 1890 in accordance with a resolution adopted on 
April 14 of that year at  the First International Conference of 
American States, held in Washington, and presided over by 
James G. Blaine, then United States secretary of state. April 14 
is celebrated annually throughout the Americas as Pan American 
day. 

The purpose of the Pan American Union is t o  promote peace, 
commerce and friendship among the republics of the American 
continent by fostering economic, juridical, social and cultural 
relations. I t  is supported by annual contributions from all the 
countries, in amounts proportional to  population. I t s  affairs are 
administered by a director general and an assistant director, 
elected by and responsible to  a governing board composed of the 
secretary of state of the United States and representatives in 
Washington of the other American governments. 

Deve lopment  of the Organization.- The resolution 
adopted a t  the Washington conference on April 14, 1890, created 
the International Union of American Republics, t o  be represented 
at  Washington by a bureau to be called the Commercial Bureau 
of the American Republics. The purpose of this bureau was the 
prompt collection and distribution of commercial information. 
I ts  organ of publicity was to be a bulletin printed in English, 
Spanish and Portuguese, in which should be printed the existing 
customs tariffs of the several countries, members of the union; 
official regulations governing the entrance and clearance of ves- 
sels and the importation and exportation of merchandise; statis- 

1 tics of external commerce and domestic production; and other 
information of special interest to merchants and shippers. 

The resolution placed the organization under the immediate 
supervision of the government of the United States, the secretary 

1 of state being requested to organize and establish the bureau as 
soon as practicable. This was in harmony with the general 
scheme of international organization which prevailed a t  that time. 
To  defray the expenses of maintaining the bureau the sum of 
$36,000 was set aside to be advanced by the United States gov- 
ernment, which was to be reimbursed by the other republics by 
their respective quotas in proportion to their population. 

The first step in broadening the scope of the organization and 
in modifying the manner in which i t  should be directed was 
taken in 1896. A meeting of the diplomatic representatives of 
the Latin-American countries with the United States secretary 
of state, held on June 4 of that year, recommended that the 

1 activities of the bureau be extended to include all subjects relat- 
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ing t o  the economic life and growth of the countries. At the 
same time provision was made for an executive committee of 
five members, four to be selected by lot, with the secretary of 
state of the United States serving as chairman. This committee 
was the forerunner of the supervisory committee and was to 
serve as  a board of supervision and administration. I t  con- 
stituted a preliminary step in placing the organization on a real 
international basis. A further move in this direction was made 
in 1899 when, a t  a meeting of representatives of the member 
states held on March 28, the advisory powers of the executive 
committee were enlarged to include the appointment and dis- 
missal of the officials of the bureau, including the director. The 
executive committee was likewise charged with the general super- 
vision and perfection of the management of the bureau. 

These modifications in organization were confirmed a t  the 
Second International Conference of American States, held in 
Mexico City in 1901-02. The resolution adopted a t  that con- 
ference changed the name of the institution to the International 
Bureau of the American Republics, and also created the govern- 
ing board, composed of the secretary of state of the United 
States as chairman and the diplomatic representatives of the 
other member governments accredited to  Washington. The man- 
agement of the bureau was placed under this board, which wad 
empowered to name the director and other officials, and to pre- 
pare the annual budget of the bureau. This resolution determined 
the basic character of the direction of the organization which 
has continued to prevail with only slight modification down to 
the present day. 

The Third Conference of 1906 provided for  the supervisory 
committee, made up  of five members of the governing board, 
to  exercise control over the bureau between sessions of the board. 
At the Fourth Conference of 1910 the name of the bureau was 
changed t o  the Pan American Union and the name of the asso- 
ciation t o  the Union of American Republics. The Santiago Con- 
ference of 1923 granted any member nation the right to  appoint 
a special representative on the governing board in case it  should 
not have a diplomatic representative accredited to  the United 
States, and provided for the annual election of the chairman and 
vice-chairman. The Sixth Conference of 1928 stipulated that the 
governing board should be composed of such representatives as 
the governments may appoint. I n  actual practice these modi- 
fications did not effect any real change in the organization or 
composition of the governing board. The governments usually 
followed the policy of designating their diplomatic representa- 
tives in Washington to serve on the board, and as a courtesy to 
the country in which i t  has its seat, the board always elected 
the secretary of state of the United States as its chairman. 

The changes made in the scope and purposes of the Pan Amer- 
ican Union are as far-reaching as those made in its administra- 
tion and direction. From a mere agency for the compilation and 
publication of commercial statistics, the scope of the organiza- 
tion was broadened a t  successive International Conferences of 
American States until i t  covered virtually every field of en- 
deavour. The Second Conference made the bureau the cus- 
todian of the archives of the International Conferences, and 
charged it  with the performance of all the duties imposed upon 
it  by the conferences. A marked expansion in the work of the 
organization resulted from the resolution adopted a t  the Third 
Conference of 1906, which provided that the purposes of the 
bureau, in addition to  collecting commercial information, should 
be to  compile and classify information respecting treaties and 
conventions; supply information on educational matters; pre- 
pare reports on questions assigned to i t  by the conference~; 
serve as the permanent secretariat and carry into effect all reso- 
lutions, the execution of which may have been assigned to it by 
the conferences. This same assignment of functions and defini- 
tion of purposes appeared in all subsequent resolutions on the 
organization of the union, with such additions as new develop 
ments and changing circumstances made necessary or advisable. 

At the Sixth International Conference of American States, 
held a t  Havana, Cuba, in 1928, a convention on the organization 
of the Pan American Union was signed. The convention stipu- 

I lated, however, that it  shall become effective only when ratified 
by all the signatory states, and since, up to 1943, only 14 states 
had ratified, the resolution adopted in 1923 a t  the Fifth Con- 
ference continued to be the basic charter of the union. A sup- 
plementary resolution approved a t  the 1928 conference, in addi- 
tion to making the change already mentioned, namely, that the 
governing board shall be  composed of such representatives as 
the governments may appoint, also provided that neither the 
governing board nor the Pan American Union shall exercise func- 
tions of a political character. 

Ex is t ing  O r g a n i z a t i o n  and Activities.-In its capacity 
as the permanent secretariat of the International Conferences of 
American States, the Pan American Union prepares the program 
and regulations of each conference, compiles documentary ma- 
terial on the topics included in the agenda for the information 
of the delegates and, following each conference, assists in ob- 
taining ratification of the treaties and conventions that have 
been signed and in securing action on the resolutions adopted 
at  the conference. From an international standpoint this is a 
most important function, inasmuch as one of the great dangers 
confronting all international conferences is the absence of a 
permanent organization to give effect to their conclusions. The 
Pan American Union is the custodian of the archives and is the 
depository of the instruments of ratification of the treaties and 
conventions signed a t  the conferences. The Pan American Union 
also takes an active part in the organization of the large number 
of special or technical conferences which have become a feature 
of the Pan American movement. 

The Pan American Union is also a centre of information on 
virtually every question affecting the interest and welfare of 
the nations and people of the  American continent. I n  this 
capacity it  serves as the co-operative organ of the 21 member 
governments, and extends its facilities to the citizens of all the 
republics in the western hemisphere. 

For administrative purposes the union is divided into a number 
of divisions, each devoted t c  a particular phase of activity: 
foreign trade; financial and economic information; statistics, 
especially the compilation of figures on the export and import 
trade of the several countries. There is a division of intellectual 
co-operation, to stimulate the exchange of students and professors 
and promote closer inter-American cultural relations; a division 
of agricultural co-operation; of labour and social welfare; a 
juridical division; a division of music; and a travel division. 
The Columbus Memorial library, of more than I 15,ooo volumes, 
is devoted exclusively to the American republics and inter- 
American relations. 

The Pan American Union continued the publication of a 
monthly bulletin, provided for in the original resolution of 1890, 
issued in English, Spanish and Portuguese, and containing de- 
tailed information relating to the cultural, economic and social 
development of the American republics. The union also pub- 
lishes a series of pamphlets on each of the republics of the Amer- 
ican continent, their capital cities, leading products and their 
export and import trade. A large number of other publications 
are also issued, devoted to the specialized activities of the various 
divisions. 

The Pan American Union was, in 1943, housed in a beautiful 
building constructed largely through the munificence of Andrew 
Carnegie, who was a delegate to the First International Con- 
ference of American States. The building was formally dedi- 
cated on April 26, 1910, and occupied on May 10 of that year. 
The building represented an expenditure of $I,IOO,OOQ, of which 
Mr. Carnegie donated $850,000, the remainder being contributed 
by the membei governments. (L. S. Ro.) 

PANATHENAEA, an annual festival a t  Athens of great an- 
tiquity and importance. Traditionally begun by Erechtheus and 
changed from Athenaea (festival of Athena) to  Panathenaea 
(festival of all Athenians, universal festival of Athena) by The- 
seus, its elaboration seems to date from Peisistratus. I n  its de- 
veloped form it  was celebrated every fourth year with especial 
splendour, probably in deliberate rivalry to  the Olympic games; 
its date was the third year of each Olympiad. The annual festival, 
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probab!y about the middle gf August, consisted sO!e!V of the sac- 
rifices and rites proper to  this season in the cult of kthena. One 
of these rites originally consisted in carrying a new peplos through 
the streets to the Acropolis, to clothe the ancient carved image 
of the goddess; but it  is probable that this rite was afterwards 
restricted to the great peneteteric festival. The peplos was a costly, 
saffron-coloured garment, embroidered with scenes from the bat- 
tle between the gods and giants. At least as early as the 3rd cen- 
tury B.C. the custom was introduced of spreading the peplos like 
a sail on the mast of a ship, which was rolled on a machine in the 
procession. At the Great (quadrennial) Panathenaea representa- 
tives of all the dependencies of Athens were present, bringing 
victims, and a most brilliant procession resulted. After the presen- 
tation of the peplos the hecatomb was sacrificed. The subject of 
the frieze of the Parthenon is this great procession. 

Pericles introduced a regular musical contest in place of the 
recitations of rhapsodes, which were an old-standing accompani- 
ment of the festival. This contest took place in the Odeum, 
originally built for this purpose by Pericles himself. The order of 
the agones from this time onwards was-first the musical, then 
the gymnastic, then the equestrian contest. Many kinds of con- 
test, such as the chariot race of the apobatai (said to  have been 
introduced by Erechtheus), which were not in use a t  Olympia, 
were practised in Athens. Apobates was the name given to the 
companion of the charioteer, who showed his skill by leaping out 
of the chariot and u p  again while the horses were going at  full 
speed. There were in addition several minor contests: the 
Pyrrhic, or war dance; the Euandria, or parade of "crack" 
troops; the Lampadedromia, or torch-race; the Naumachia (re- 
gatta),  which took place on the last day of the festival. The pro- 
ceedings were under the superintendence of ten athlothetai, one 
from each tribe, the lesser Panathenaea being managed by hiero- 
poioi. I n  the musical contests, a golden crown was given as first 
prize; in the sports, a garland of leaves from the sacred olive trees 
of Athena and vases filled with oil from the same. The season of 
the festival was the 24th to  the 29th of Hecatonibaeon, and the 
great day was the 28th. 

See A. Michaelis, Der Parthenon (1871, bibl.) ; L. R. Farnell, Cults 
of Greek States, i. (1896) ; A. Mommsen, Feste d. Stadt Athen (1898) ; 
cj. ATHENA. 

PAN CHAO (TS'AS TA-KU) (c. 4 5 4 .  I I ~ ) ,  Chinese 
official historian, moralist, poet, diplomat, was born in Fu-feng, 
in the district of Shensi, between 45 and 51. The Pan family 
traced its ancestry t o  the state of Ch'un in the Ch'un Ch'iu 
(722-481 B.c.) period of the Chou dynasty. Pan Chao received 
her early instruction from her father, Pan Piao, a recognized 
man of learning and Confucianist, and from her mother, a highly 
cultured woman. She married a t  the age of 14 Ts'ao Shih-shu. 
H e  died early, whereupon she strictly observed the rules of 
widowhood. 

In  96 she accompanied her son Ku, who had been appointed 
minister to the prince of Ch'i, from the capital of Lo-yang to 
his post in Ch'En-liu. Shortly afterwards, she was made official 
historian t o  the imperial court of China by the emperor Ho, and 
was instructed to  continue and complete the writing of the Han  
S h u ,  which her father, who died in  54, had begun, and her brother 
Ku, who died in 92, had left still unfinished. I n  106 the 25-year- 
old TCng became regent and often conferred with Pan Chao on 
affairs of state. Among histories of China, the Hun  Slzu of the 
Pan family stands next in importance to the Shih Chi, or his- 
torical record, of Ss6-ma Ch'ien. Pan Piao's contribution had 
been a revision and enlargement of the record up to the time of 
the Eastern Han  dynasty. Pan Ku had extended that work, 
nearly ten volumes being ascribed to him as well as nine of the 
ten treatises which occupy close to three more volumes. At his 
death, the T'ien-w6% Chih, or "Treatise on Astronomy," and the 
Pa  Piao, or "Eight Tables," were uncompleted. Pan Chao took 
u p  the compilation of the tenth treatise, in which are preserved 
the Han theories of creation, and of the "Eight Tables" which 
form three and a half volumes, making the portion on which she 
worked almost a quarter of the entire history. 

Pan Chao's works listed in the Hou Hun  Shu of Fan Yeh 

(398-445), her chief biographer, indicates that she p~ssessed a 
versatile literary talent. Her writings included, other than her 
share in the H u n  Shu,  "narrative poems, commentaries, elegies, 
essays, treatises, expositions, memorials, commemorative writ- 
ings, inscriptions, eulogies, argumentations, and final instruc- 
tions"-16 books in all. While court historian, Pan Chao com- 
posed a t  least four of the six works which are credited to  her 
and still in existence. Both the poem Ta-ch'uelz FZL, or "The 
Bird from the Far West," and her memorial to the emperor Ho, 
that succeeded in obtaining a release for her brother Ch'ao from 
his distant colonial duties, were written in 101. N u  Chieh, or 
"Lessons for Women," appeared about 106. The petition to  the 
empress T&ng that gained permission for retirement from office 
of her own royal brother, General T&ng, was presented between 
107-113. The  poem Tung  Ch6ng Fu, or "Travelling Eastward," 
was composed in 96 while she journeyed with her son to his 
eastern post. CR'an Fzc, or "The Cicada," a lyric, and Clz6n-lii 
Fu, or "The Needle and Thread," are undated. Pan Chao died 
between 114 and 1 2 0  when she was about 70 years old. 

BIBLIOGR.~PHY.-N~~C~ Lee Sxvann, Pan Chao: Foremost Wonzan 
Scholar oj  Cnina (1932)~ is the chief source in Engiish for the life 
of Pan Chao; it contains elaborate bibliography, notes, index, a list of 
translations and their Chinese sources, including the Hou Hun Shu by 
Fan Yeh. See also, H. A. Giles, A Chinese Biographical Dictionary, 
and Childbirth, Childhood and the Position o f  Women, "Adversaria 
Sinica," p. 365 (Shanghai, 1914) ; Les Memoires concernant les Chinois, 
111. 361-384, "Portrait of Pan Chao," (Paris, 1778-1785). 

PANCH MAHALS, a district of British India, in the 
northern division of Bombay. Area, 1,606 sq.mi. Population 
454,526. The administrative headquarters are a t  Godhra. The 
tract, which includes Champaner, the old Hindu capital of Gu- 
jarat, now a ruin, became British territory as recently as 1861, 
by a transfer from Sindhia. There are  rich mineral deposits, and 
manganese is mined on a large scale. 

PANCREAS or SWEETBREAD, in anatomy, the pink tongue- 
shaped, digestive gland which lies across the posterior wall of 
the abdomen about the level of the first lumbar vertebra behind, 
and the transpyloric plane in front (see ANATOMY: Superficial and 
Artistic). I t s  right end is a little t o  the right of the mid line of 
the abdomen and is curved round the superior mesenteric vessels, 
into the form of a C". This hook-like right end (the head) is 
adapted to the concavity of the duodenum. The first inch of 
the straight limb forms the neck and lies in front of the beginning 
of the portal vein, below the pyloric opening of the stomach and 
above the superior mesenteric vessels. The next three or four 
inches of the pancreas, form the body and this part lies in front 
of the left kidney and adrenal body, while i t  helps to form the 
posterior wall of the "stomach chamber" (see ALIMENTARY 
CANAL). At its left extremity the body tapers t o  form the tail, 
which usually touches the spleen (see  DUCTLESS GLANDS) just 
below the hilum. 

The pancreas is altogether behind the peritoneum. There is 
one main duct (the duct of Wirsung) which runs the whole 
length of the organ nearer the back than the front. As it  reaches 
the head it  turns downward and opens into the second part of 
the duodenum, joining the common bile duct while they are both 
piercing the walls of the gut. A smaller accessory pancreatic duct 
communicates with the main duct. 

The pancreas has no capsule, but is divided u p  into lobules held 
together by their ducts and by loose areolar tissue; the glands of 
which these lobules are made up are acino-tubular (see GLANDS). 
Small groups of epithelium-like cells without ducts (Islets of 
Langerhans) occur among the glandular tissue and are character- 
istic of the pancreas. They are the source of insulin (q.v.) and 
degenerate in most cases of diabetes mellitus (q.v.). 

Embryology.-The pancreas is developed, by three diverticula, 
from that part of the foregut which will later form the duodenum. 
Of these diverticula the left ventral disappears early, but the right 
ventral, which is really an outgrowth from the lower part of the 
common bile duct, forms the head of the pancreas. The body 
and tail are formed from the dorsal diverticulum, and the two 
parts, a t  first separate, join one another so that the ductscommuni- 
cate, and eventually the ventral one takes almost all the secretion 
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of the gland to the intestine, while that part of the dorsal one 
which is nearest the duodenum atrophies and forms the duct of 
Santorini. The main pancreatic duct (of Wirsung) is therefore 
formed partly by the ventral and partly by the dorsal diverticu- 
lum. As the diverticula grow they give off lateral branches, which 
branch again and again until the terminal buds form the acini of 
the gland. At first the pancreas grows upward, behind the stomach, 
between the two layers of the dorsal mesogastrium (see COELOM 
AND SEROUS MEMBRANES), but when the stomach and duodenum 
turn over to the right, the gland becomes horizontal and the open- 
ing of the right ventral diverticulum becomes more dorsal. Later, 
by the unequal growth of the duodenal walls, it comes to enter the 
gut on its left side where the papilla is permanently situated. 
After the turning over of the pancreas to the right the peritoneum 
is absorbed from its dorsal aspect. The islets of Langerhans are 
now regarded as portions of the glandular epithelium which have 
been isolated by the invasion and growth round them of mesen- 
chyme (see Quain's Anatomy, vol. i., 1908). 

C o m p a r a t i v e  Anatomy.- In the Acrania (Amphioxus) no 
representative of a pancreas has been found, but in the Cyclosto- 
mata (hags and lampreys) there is a small lobular gland opening 
into the bile duct which probably represents it. In  the Elasmo- 
branchs (sharks and rays) there is a definite compact pancreas of 
considerable size. I n  the Teleostomi, which include the true bony 
fish (Teleostei), the sturgeon and Polyterus, the pancreas is some- 
times a compact gland and sometimes diffuse between the layers 
of the mesentery; a t  other times it  is so surrounded by the liver 
as to  be difficult to find. Among the Dipnoi (mud fish), Protop- 
terus has it embedded in the walls of the stomach and intestine. 
The Amphibia have -a definite compact pancreas, which lies in the 
U-shaped loop between the stomach and duodenum, and is massed 
round the bile duct. In  the Reptilia there are sometimes several 
ducts, as in the crocodile and the water tortoise (Emys), and this 
arrangement is also found in birds. I n  mammals the gland is 
usually compact, though sometimes (rabbit) i t  is diffuse. I t  
usually has two ducts, as in man, though in many animals (ox, 
sheep and goat) only one persists. When there is only one duct 
it may open with the common bile duct, e.g., sheep and cat, or may 
be very far away as in the ox and rabbit. (F. G. P.) 

PANCREAS, DISEASES OF THE. I n  sclerosis, atrophy, 
acute and chronic inflammatory changes and new growths in the 
pancreas an absence or lessening of pancreatic secretion may be 
evident. Haemorrhage into the pancreas is of some medico-legal 
importance as being a cause of death. Acute haenzorrhagic pancre- 
atitis is a combination of inflammation with haemorrhage in which 
the pancreas is enlarged and infiltrated with blood. Violent pain, 
vomiting and collapse, are the chief features as is also the case 
in pancreatic abscess in which the abscess may be single or mul- 
tiple. I n  the latter condition operation has been followed by 
recovery. Haemorrhagic inflammation' has been followed by 
gangrene of the pancreas, which usually terminates fatally. In two 
remarkable cases, however, reported by Chiari recovery followed 
on the discharge per rectum of the necrosed pancreas. CIzronic 
pancreatitis has been said by Mayo Robson to occur in connec- 
tion with the symptoms of catarrhal jaundice, which he suggested 
is due to the pressure on the common duct by the swollen pan- 
creatic tissue. The organ is enlarged and very hard, and the 
symptoms are pain, dyspepsia, jaundice, loss of weight and the 
presence of fat  in the stools. This latter sign is common to all 
forms of pancreatic disease. I n  connection with many pancreatic 
diseases small yellowish patches are found in the pancreatic tissue, 
mesentery, omentum and abdominal fatty tissue generally, and 
the tissues appear to  be studded with whitish areas often not 
larger than a pin's head. The condition, which was first observed 
by Balser, has been termed "fat-necrosis," and is due to  the action 
on the fat of lipolytic ferment set free by disorganization of the 
pancreas. The pancreas like other organs, is subject to the occur- 
rence of new growths, tumours and cysts, syphilis and tubercu- 
losis. Of these carcinoma of the head of the organ is the most 
common. Diabetes ( q . ~ . )  is the subject of a special article. 

PANDA (Ailunis fulgens), a mamma1 of the family i l i lu- 
vidae (see CARXNORA). This animal, rather larger than a cat, 
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ranges from the Eastern Himalaya to North-west China. I t  is 
found among rocks and trees and feeds on fruits and other vege- 
table substances. I t s  fur is rich reddish-brown, darker below; the 
face is white, save for a vertical stripe of red from just above 
the eye to the gape; there are several pale rings on the tail. 

Giant pandas (ailuropoda nzelanoleuca) grow to considerably 
greater size. They have been successfully kept in captivity, notably 
the two presented by Mrs. W. H.  Harkncss, Jr., to  the Brookfield 
zoo in Chicago. One of these, Su-lin, died in 1938 after swallowing 
a twig; but the other, Mei-Mei, continued to thrive. 

PANDARUS, in Greek legend, son of Lycaon, a Lycian. I n  
the Iliad he breaks the truce between the Trojans and the Greeks 
by treacherously wounding Menelaus with an arrow, and finally 
he is slain by Diomedes. In  the mediaeval tale of Troilus and 
Cressida he acted as the lovers' go-between; hence "pander." 

PANDEAN PIPE: see SYRINX. 
PANDECTS, a name given to a compendium or digest of 

Roman law compiled by order of the emperor Justinian in the 6th 
century A.D. (530-533). (See JUSTINIAN; and ROMAN LAW.) 

PANDERMA: see BANDIRMA. 
PANDHARPUR, a town of British India, in Sholapur dis- 

trict of Bombay, on the right bank of the river Bhima, 38 m. W. 
of Sholapur town. Pop. (1931)~ 29,460. Pandharpur is the most 
popular place of pilgrimage in the Deccan; its celebrated temple, 
dedicated to  Vithoba, a form of Vishnu, is visited by large num- 
bers, particularly in July. I t  is connected by a light railway with 
Barsi Road on the Great Indian Peninsula railway. 

PANDORA, according to Hesiod (Theog. 570-612, Works 
and Days 59 et seq.), the first woman (Gr., the "All-giving"). 
After Prometheus had stolen fire from heaven and bestowed it 
upon mortals, Zeus determined to counteract this blessing. H e  
accordingly commissioned Hephaestus to  fashion a woman out of 
earth, upon whom the gods bestowed their choicest gifts. He- 
phaestus gave her a human voice; Aphrodite, beauty and powers of 
seduction; Hermes, cunning and the art of flattery. Zeus gave her 
a jar (aieos), the so-called "Pandora's box" (see below), contain- 
ing all kinds of misery and evil, and sent her, thus equipped, to  
Epimetheus, who, forgetting the warning of his brother Pro- 
metheus to  accept no present from Zeus, made her his wife. Pan- 
dora afterwards opened the jar, from which all manner of evils 
flew out over the earth (for parallels in other countries, see 
Frazer's Pausanias ii. 320). Hope alone remained at  the bottom, 
the lid having been shut down before she escaped (Hesiod, Works 
and Days 54-105). But in a later story, the jar contained, not 
evils, but blessings, which would have been preserved for the 
human race had they not been lost through the opening of the jar 
out of curiosity by man himself (Babrius, Fab. 58). 

See J. E. Harrison, "Pandora's Box," in Journal of Helletzic Studies 
xx. (1900) ; 0. Gruppe, Grieckiscke Mythologie i. 94 (1906) ; Preller- 
Robert I. 97. 

PANDROSEUM, a temenos or sacred area, on the north side 
of the Athenian acropolis, dedicated to  Pandrosos, the daughter of 
Cecrops, legendary first king of Athens. I t s  position and shape 
determine the plan of the west side of the erechtheum ( q . ~ . ) .  

PANDUA, a ruined city in Malda district of Bengal, once a 
Mohammedan capital. I t  is situated 9 m. N.E. of Old Malda, and 
about 20 m. from the other great ruined clty of Gaur ( q . ~ . ) .  About 
A.D. 1340, Shamsuddin Ilyas Shah, one of the early kings of 
Bengal, transferred his capital from Gaur to  Pandua; but the time 
of its prosperity was short, for in A.D. 1455 the capital was trans- 
ferred back to Gaur. I t s  most celebrated building is the Adina 
mosque built by Sikandar Shah (1357-go), which was described 
by James Fergusson as the finest example of Pathan architecture 
in existence. Other notable buildings are the Ekhlakhi mosque or 
tomb and the Sona or golden mosque which with the Adina mosque 
are conserved by Government. 

PANDULPH [PANDOLFO] (d. 1226), Roman ecclesiastical 
politician, papal legate to England and bishop of Norwich, was 
born in Rome, and first came to England in I 211 ,  when he was 
commissioned by Innocent 111. to negotiate with King John. H e  
is said to have produced the papal sentence of excomn~unication 
in the very presence of the king. I n  May 1213 he again visited 
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England to receive the king's submission. The ceremony took 
place a t  Dover, and on the iollowing day John, of his own motion, 
formally surrendered England to the representative of Rome to 
receive it  again as a papal fief. Pandulph repaid this act of 
humility by using every means to  avert the threatened French 
invasion of England. For nearly a year he was superseded by the 
cardinal-legate Nicholas of Tusculum; but returning in 121 j was 
present a t  the conference of Runnymede, when the great charter 
was signed. He rendered valuable aid to John who rewarded him 
with the see of Norwich. The arrival of the cardinal-legate Gualo 
(1216) relegated Pandulph t o  a secondary position; but after 
Gualo's departure (1218) he came forward once more. As repre- 
senting the pope he claimed a control over Hubert de Burgh and 
the other ministers of the young Henry 111.; and his correspond- 
ence shows that he interfered in every department of the admin- 
istration. His arrogance was tolerated while the regency was still 
in need of papal assistance; but in 1221 Hubert de Burgh and 
the primate Stephen Langton successfully moved the pope to 
recall Pandulph and to send no other legate a latere in his place. 
Pandulph retained the see of Norwich, but from this time drops 
out of English politics. H e  died in Rome on Sept. 16, 1226 but 
his body was taken to Norwich for burial. 

See W .  Shirley, Royal and Other Historical Letters ("Rolls series") 
vol. i.; Miss K. Norgate, John Lackland (1902) ; W. Stubbs, Con- 
stitutional History (1897) vol i. 

PANDURA, an ancient Oriental stringed instrument, a mem- 
ber of the lute family, having a long neck, a 
highly vaulted back, and originally two or 
three strings plucked by the fingers. There 
were in antiquity a t  least two distinct varie- 
ties of pandura or tanbur: ( I )  the more or less 
pear-shaped type used in Assyria and Persia 
and introduced by way of Asia Minor into 
Greece, whence i t  passed to the Roman em- 
pire; ( 2 )  the oval type, a favourite instru- 
ment of the Egyptians, also found in ancient 
Persia and among the Arabs of North Africa. 

PANEGYRIC, a strictly formal public 
speech delivered in high pralse of a person or 
thing. In  Athens such speeches were delivered 
at  national festivals or games, with the object 
of rousing the citizens to emulate the glorious 
deeds of their ancestors. The most famous are 
the Oly?npiacus of Gorgias, the Olympiacus of 
Lysias, and the Panegyriczrs and Panatltenaicz~s 
(neither of them, however, actually delivered) 
of Isocrates. Funeral orations, such as the 
famous speech put into the mouth of Pericles 
by Thucydides, also partook of the nature of 
panegyrics. The Romans confined the pane- 
gyric to  the living. The most celebrated exam- 
ple of a Latin panegyric is that delivered by 
the younger Pliny (A.D. roo) on the occasion 
of his assumption of the consulship, containing 
a somewhat fulsome eulogy of Trajan. Towards 
the end of the 3rd and during the 4th century, 
as a result of the orientalizing of the imperial 
court by  Diocletian, i t  became customary to 
celebrate the superhuman virtues and achieve- 
ments of the reigning emperor. Twelve 
speeches of the kind have been collected under gT;;;;;:; gS;;; 
the title of Panegyrici veteres latini (ed. E. ., ,,, 
Bahrens. 1874). TURKISH P ANDURA , , . ,  

See C.  G. Heyne, "Censura xii. panegyricorum veterum," in his 
Opuscula academica (1812) vi. 80-118; H. Riihl, De xii. panegyricis 
latinis (Greifswald, 1868) ; R. Pichin, Les derniers dcrivains Profanes 
(1906). 

PANEL, originally a small piece of cloth or parchment; this 
meaning persists only in certain legal terms, such as jury panel, 
so-called from the original strip of parchment on which the names 
were written in early days; and in Scotch law in the use of the 
word for an indictment or for a person or persons named in an 

indictment; or in the use of the word for the cloth-stuffed lining 
of a saddle. I n  architecture and furniture, the word signifies, 
originally, a small piece of thin wood enclosed in a surrounding 
framework. Casts of charred wooden doors taken in Pompeii, as  
well as many ancient classic representations prove that the con- 
struction of wooden panels was well understood by the Greeks 
and Romans. Moreover, numerous Italian Romanesque wooden 
church doors of the 10th to  the 12th centuries, usually of many 
small, nearly square panels, manifestly continue Roman types. 

I n  much Gothic decorative work tracery forms are frequently 
used to divide a large surface into small recessed panels of various 
shapes. This decorative panelling is particularly common on 
tombs, screens, chancel rails and the like, in which multiplication 
of cusping frequently gives it great richness, especially in England. 
I n  France, panelling is used with more restraint and in simpler 
forms, usually confined to slim, arch-headed shapes. During the 
late Gothic period of the 15th and 16th centuries, decorative pan- 
elling was used more lavishly throughout north Europe, and in 
the Perpendicular work of England large wall areas were often 
covered by a series of rectangular or Tudor arch-headed, sunk. 
tracery panels. Memwhile, the use of structural wscd pace!!ing, 
a t  first reserved for doors, cupboards, chests and similar furni- 
ture, was spreading to wainscotting; i n  this development the 
English lead. Occasionally an applied moulding is used a t  the 
sides and top only of a panel with a chamfer a t  the bottom. 
The rich, interior, wood panelling of the Tudor and Elizabethan 
periods in England often combined with linenfold (9.v.) decora- 
tion and sometimes with crude, classic pilasters and entablatures, 
is one of the most beautiful characteristics of those styles. 

I n  the Renaissance of Italy, panelling is of importance only in 
furniture such as choir stalls, etc., and in the rich coffered ceil- 
ings which cover many palace halls and church interiors. I n  
France, on the other hand, the use of panelling grew continuously 
more important as the Renaissance developed, and reached a cli- 
max in the lavish panelled interiors of the Louis styles (9.v.). 
I n  this Louis panelling, as in work of the same date in England, 
the development is toward greater use of large panels made by  
glueing together smaller pieces of wood. (T. F. H.) 

PANGALOS, THEODORE (1878- ), Greek soldier 
and politician, was born in Salamis of Albanian origin, and in 1895 
entered the Athenian Military Academy, whence he proceeded to 
complete his studies in Paris. During the World War he com- , manded a regiment in  Macedonia, in 1917 he held a post in the 
Ministry of War, in 1918 commanded the first infantry division ' and in 1919 was chief of the General Staff during the campaign 

1 in Asia Minor. When the revolution of 1922 dethroned King 
Constantine for the second time, he was chairman of the commission 
of enquiry into the responsibilities for the Asiatic disaster, and was 
consequently concerned m the execution of the six Royalist ministers. 
In the first Republican cabinet of Papanastasiou in 1924 he was suc- 
cessively minister of Law and Order (for the repression of brigand- 
age) and War. On June 2j, I92j, by a bloodless coup d'dtat, he made 
himself premier, then forced the Chamber to accept him, prorogued 
and subsequently dissolved it, took two Royalists into his cabinet as 

, a sign of "reconciliation," and, Jan. 3, 1926, became dictator. In April 
1926 Gen. Pangalos was elected president of the Hellenic Republic in 
succession to Admiral Condouriotis. But on Aug. 2 2  General Kondyles 
made a coup d'dtat against him in his absence at Spetsai. He was ar- 
rested without resistance, and imprisoned in the Cretan fortress of 
Izzeddin and subsequently in Athens. He was released on July 10, 
1928, and put himself up for Athens at the general election later in 
the year. He did not get in, and thereafter played no prominent part 
in Greek politics. (W. M 

PAN-GERMANISM is the name given to a movement in 
Germany which, although it  had long been gaining strength, did 
not receive much attention, a t  least in English-speaking countries, 
until the early years of the 20th century. In general, the-term refers 
to the agitation for the political and economic expansion of Germany 
beyond its frontiers; more specifically, to the program formulated by 
the Pan-German league. As an active political force, Pan-Germanism 
dates from the last quarter of the 19th century, that is, since the 
establishment of the German empire in 1871, and is part of the imperi- 
alistic current of the age. Ideologically, however, its roots extend 
back to the days of Napoleon, when Germany was torn asunder and 
placed under foreign rule. In those days the poet Arndt, inventing the 
formula "the Rhine a German river and not the frontier of Germany," 
wished Germany to include the Low Countries, Switzerland and to 
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reach the Adriatic; the pedagogue Jahn ("Turnvater" Jahn) declared 
that  Germany extended from Geneva to Memel, from Dunkirk to  
Sandomir (Sandomierz), from Copenhagen to Trieste; the Prussian 
general Dietrich von Bulow demanded the extension of Prussia west- 
ward to  include Holland and the Meuse, northward to include Den- 
mark, eastward to Warsaw; the Catholic writer Gorres hoped for the 
recovery of Alsace-Lorraine, Burgundy and the line of the Meuse. The 
philosopher Hegel glorified the power of the state and justified war by 
reason; the philosopher Fichte declared that "between states there is 
neither law nor right except the right of the strongest" and affirmed 
the duty of the state to aggrandize itself. 

In the middle of the 19th century the political economists Friedrich 
List and Wilhelm Roscher tried to formulate practical programs for the 
realization of the vague notions of unity prevailing among their com- 
patriots. List advocated a customs union between Germany and the 
Habsburg empire, the extension of German shipping, the building of a 
German navy, and the encouragement of emigration, especially to 
Australia. He also predicted the eventual inclusion of Holland, for 
without control of the mouth of the Rhine, Germany was "like a house 
whose front door is owned by a neighbour." The Austrian minister 
Bruck in 1859 also proposed a German-Austrian customs union, in 
which Trieste should serve as a gateway to the east. 

List's ideas were constantly reflected-and expanded-by writers in 
the '70s and 'Sos, who provided the intellectual foundations for the 
demand for markets and colonies which finally led Bismarck to oh- 
tain territories in Africa and elsewhere for the German empire. Thus 
Paul de Lagarde, a n  ardent nationalist and vehement writer, declared: 

"We must create a Central Europe which will guarantee the peace 
of the entire Continent, once the Russians have been driven from the 
Black Sea and the Slavs from the South, and-for we are a nation of 
peasants-assure us a large area to  the east of our own frontiers for 
colonization. It is true that the war t o  create Central Europe cannot 
break out on the first pretext, but what we can do is to accustom our 
people to the idea that this war must come." 

Constantin Frantz, a bitter opponent of Bismarck, denied the useful- 
ness of overseas colonies and advocated instead the formation of a 
powerful European confederation under German domination, com- 
prising, besides Germany, Austria, Holland, Belgium, Flanders, Lor- 
raine, Franche-Comtk, Switzerland, the Balkans and Russian Poland 
(what Hitler actually conquered in 1940-41). Paul Dehn advocated a 
customs union of central Europe which would facilitate Germany's 
economic conquest of the Balkans and, he hoped, lead to the inclusion 
of France. Bismarck might proclaim that Germany was a "saturated" 
state, but a host of enthusiastic writ& denied it. 

This ambition of a central Europe under German domination was 
stimulated by another kind of argument. Fichte had asserted that be- 
cause of their spiritual qualities, the Germans were the best fitted to 
impose peace on Europe. Half a century later, a book by the count of 
Gobineau, a Frenchman, Essay on the Inequality of Human Races 
(1853-55), asserted the superiority of the "Nordic" type of man, and 
this made a profound impression in Germany, the population of which 
was declared Nordic. Similar doctrine was propounded by Friedrich 
Max Muller, who became a professor in the University of Oxford; 
from his study of the sacred hooks of the east, he conceived the idea 
of an "Aryan" race superior to  other peoples, and although he sub- 
sequently recanted, his views remained popular. Friedrich Nietzsche 
is sometimes considered to belong to  this school because he talked 
much about "supermen"-and the supermen of the world are Aryans; 
actually, Nietzsche was highly critical of his fellow-Germans, and is 
not honoured by the Pan-Germans. In  1899, an Englishman, Houston 
Stewart Chamberlain, who had married a daughter of Richard Wag- 
ner, published a hook, Foundations of the 19th Century, which en- 
joyed an enormous popularity in Germany (partly because Emperor 
William I1 was fond of bestowing it as a present). Chamberlain as- 
serted that the best features of European civilization are German and 
that the Germans were the chosen people; he considered St.  Francis, 
Dante-and even Christ-to be German. A socialist named Ludwig 
Woltmann tried t o  prove by anthropological methods that not only 
were the leading figures of the Italian Renaissance German, but also 
many of the most famous personages in French history. There is no 
doubt that the idea that  the Germans, being Nordics, were superior to 
other peoples, was widespread in Germany. It was also easy to  assert 
that the other Teutonic peoples of Europe-English, Scandinavians 
and Dutch-were also fundamentally German. 

The practical application of this teaching was not far to seek. In 
Europe before 1914 there were perhaps 15,000,ooo Germans living out- 
side the frontiers of the German empire, chiefly in Austria-Hungary 
and Russia. Since the Germans were a "superior" people, they should 
obviously be united in a single state, all of them; more than that, 
people who were really German-even if they were reluctant t o  admit 
it-should also be included. 

In  fairness to  the Germans, i t  must bearecognized that  whereas Ger- 
many after 1871 was the dominant mil~tary power on the continent 
and was developing commercially and industrially into the strongest 
economic power, it had not kept pace with its neighbours in the ac- 
quisition of territories outside of Europe. Partly this was the heritage 
of German history, Germany having been little more than a geo- 
graphical expression when the great colonial empires were being 
founded (British, Dutch, French, Portuguese, Spanish), partly the 

fault of Bismarck, who resisted the pressure for colonial expansion as 
long as he could. Nevertheless, the fact remained that Germany had 
fared badly in the distribution of overseas lands, and a confident, able 
and proud people like the Germans simply Ignored the past and 
demanded a greater share of the future. 

I t  is against this triple background of politics, economics and race 
that Pan-Germanism in the strict sense of the word has to be consid- 
ered. I n  1886 the African explorer Dr. Karl Peters had formed a loose 
federation of various organizations interested in colonial expansion 
with the object of arousing greater national interest in territorial ex- 
pansion. In spite of its agitation, the German government concluded 
an agreement with Britain on July I ,  1890, by which Germany ceded 
Zanzibar in return for Heligoland. This bargain aroused much indlg- 
nation in Germany, and the colonial federation was accordingly re- 
constituted as the General German league (Allgemeiner Deutscher 
Verband) with the object of intensifying the propaganda for colonial 
expansion. A membership of some 20,000 was attained, hut this num- 
ber gradually fell to  5,000, until in 1894 the movement was taken in 
hand by Professor Ernst Hasse, a fanatical imperialist and a t  that time 
a member of the reichstag. The society was reorganized as the Pan- 
German league (Alideutscher Verband) ; an energetic agitation was be- 
gun by means of meetings, leaflets and a weekly news sheet (All- 
deutscke Bliitter); and both members and money came in freely. In  
1908, on Hasse's death, Heinrich Class, a lawyer of Mainz, became 
president of the league. 

The new league sought to create a world-wide union of all Ger- 
mans, adopting the motto of Frederick William, the great elector of 
Brandenburg (1640-88), the founder of the German colonial move- 
ment and the creator of the first German navy, "Remember that you 
are Germans." Insisting that "the national development of the Ger- 
man people is not completed," it defined its purpose as follows: 

" (I)  The Pafl-German league strives to  quicken the national senti- 
ment of Germans and in particular to awaken and foster the racial 
and cultural homogeneity of all sections of the German people. 

' ' ( 2 )  These aims imply that the Pan-German league works for: 
"(a) Preservation of the German Volksthum in Europe and 

overseas and support whenever it is threatened. 
"(b) Settlement of all cultural, educational and school prob- 

lems in ways that shall aid the German Volksthum. 
"(c) The combating of all forces which check the German 

national development. 
"(d) An active policy of furthering German interests in the 

entire world, in particular continuance of the German colonial 
movement to  practical results." 

These formulae permitted the advocacy of all kinds of expansion. 
Hasse, whose three-volume book Deutsche Politik (190546) may be 

taken as an authoritative interpretation of Pan-German policy, advo- 
cated the incorporation in the German empire oi  Holland, Belgium, 
Luxembourg and certain French frontier districts, Bohemia and Mo- 
ravia, and parts of western Russia, for, he wrote, "We want territory, 
even if it he inhabited by foreign peoples, so that we may shape their 
future in accordance with our needs." Hasse also proposed to  protect 
the land frontiers of Germany by a military glacis, a day's march 
wide, to he settled by the families of former noncommissioned officers 
and other picked men who had had a military training. This Land- 
wehr was to be the rocher de bronze (Frederick the Great) against 
which Germany's enemies would hurl themselves in vain. 

The anonymous "Pan-German'' (Alldeutsclzer) who wrote Greater 
Germany and Central Europe about 1950 (1893) went even further, 
for he wished to  include the Baltic provinces of Russia, Poland, Ru- 
mania, Serbia, and Switzerland and Austria in his "confederation." 
Fritz Bley, one of the founders of the Pan-German league, in his 
book The World Situation of Ger+?zany (1897) declared that the fu,; 
ture belonged to the British emplre, Russia and "central Europe, 
which would consist of Germany, Austria, Switzerland, the Low Coun- 
tries, perhaps France, the Balkan states and Turkey; since the Ger- 
mans were a ruling race (Herrenvolk) the 20th century would be the 
"German century," a period of prosperity without parallel in history. 
Other publications dealt with Au~tria's Collapse and Reconst~uction 
(1899), Germany's Clainzs in the Turkish Inheritance (1896) and with 
the building of the German navy. In  the 20th century, the league'spub- 
lications were concerned more with African and other colonial questions 
than with continental Europe. The theme, however, is always the same: 
the necessity for Germany to  obtain that "place in the sun" which was 
its due because of its superior qualities of race and talent. 

How far the agitation carried on by the  league was representative 
of German thinking or corresponded to the policy of the German gov- 
ernment is a matter of dispute. An organization which a t  its apogee 
could boast of only 21,924 members (1901; in 1912 about 17,000) 
drawn chiefly from academic and professional circles, an  annual budget 
of about $2o,wo, and never more than 8,300 subscribers to  its All- 
deutsche Bliitter, was hardly representative of the German people, in 
spite of the noise it made. Its proceedings got scant attention from 
the press, and the 59 members of the league who sat in the reichstag 
between 1894 and 1914 were, with the exception of Hasse, party men 
first and leaguers second. Its constant and relentless criticism of official 
policy for being too supine in the prosecution of German interests and 
expansion abroad was partly resented, partly discounted by the gov- 
ernment. Generally speaking, the tendency, both in Germany and 



abroad, T?.ras to consider the Pan-Germaa league the tool of a small 
band of extreme chauvinists who did not speak for the German gov- 
ernment or the German people. Nevertheless, Bethmann Hollweg, 
chancellor from 1909 to 1917, testified that "by 1909 the fact could 
not be mistaken that the Pan-German movement had begun to make 
some headway in the Conservative and Natlonal Liberal parties." In  
1911, Class, the president of the league, asserted that he had been 
promised by the foreign minister, Kiderlen-Wachter, that German 
policy in Morocco would aim to procure part of that country for 
Germany, as urged by the league. 

Probably the truth of the matter is that while many Germans had 
never heard of the Pan-German league and the German government 
was compelled by international conventions to repudiate its extreme 
pretensions and its methods, both people and government, in the gen- 
eration preceding 1914, ardently pursued-albeit without great suc- 
cess-a policy of penetration and expansion abroad. Abroad this pol- 
icy came to be called Pan-Germanism, thanks to the writings in Eng- 
land of Austin Harrison, in France of AndrC Cheradame, in the United 
States of R. G. Usher. This interpretation was natural enough in 
view of the tremendous literary output in Germany dealing with the 
problem of expansion; a competent student had prepared a list of 78 
Pan-German publications and an  incomplete list of 308 "other Ger- 
man chauvinist publications'-many of the latter as violent and ex- 
treme as any bearing the imprimatur of the Fan-Gern~an league. What 
concerned the rest of the world was not the precise orlnin of this or 
that book or pamphlet, but the fact that many of the advocates of 
expansion o ~ e n l v  advocated war for the realization of their olans. In 
this category fefl a famous book, G ~ r m a n y  and the Pert W& ( r q r z ) ,  
by General F. von Bernhardi; the general boldly demanded war be- 
cause the choice was between "world power or downfall." He was not 
technically a Pan-German, and it may be that his book was not popu- 
larly read in Germany; nevertheless, the German government in 1914 
acted as he desired. 

Pan-Germanism also had a certain following in Austria, finding ex- 
pression chiefly in the anti-Semitic agitations of Georg von Schonerer 
and Dr. Karl Lueger, the mayor of Vienna; this made a profound im- 
pression on Adolf Hitler in his early years. 

During the years 1914-18, Pan-Germanism in the general sense of 
the word had full play. Dr. F. Naumann in his book Mzttel-Europa 
(1916) revived the idea of a central European confederation under 
German influence and advocated the expansion of the Berlin-Baghdad 
railway into a grandiose scheme of empire extending from Antwerp 
to the Persian gulf. Other writers laid claim to a vast consolidated 
colonial empire in tropical Africa, to  be acquired at  the expense of 
France, Belgium and Great Britain. The war could probably have 
been brought to an end much sooner but for the determination of the 
German government and the German people to realize some or all of 
these ambitions. The treaty of Brest-Litovsk with soviet Russia in 
March 1918 actually brought the Baltic and Polish provinces of the 
Russian empire under German control. An agreement with Austria- 
Hungary, signed a t  Salzburg in Oct. 1918 just before the end of the 
war, would have established German control over the Habsburg state. 
Thus Pan-Germanism, a t  least in its European framework, had be- 
come an accomplished fact-only to be destroyed a month later by 
the defeat of Germany on the western front. 

After World War I the Pan-German league, refraining from aggres- 
sive agitation, concentrated its attention on the task of strengthening 
the national spirit, which had been hardly tried by defeat and ad- 
versity. I t  had always excluded Jews from membership and therefore 
easily fell in with Nazi propaganda. Hitler's Mein Kanzpf (1925) may 
be regarded as the first expression of Pan-Germanism redivivus, for 
it called Germans to  take revenge for the disaster of 1418 and to  

mor?ths German pnlii-y shifted to  the other phases of Pan-Gernlanirm, 
that is, a demand for the return of the colonies lost in 1919 and the 
establishment of economic domination over southeastern Europe. The 
occupation of Bohemia and Moravia in March 1939 revealed the adop- 
tion by Hitler of the complete program of Pan-Germanism. 
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PANGOLIN, t he  name given to scaly ant-eaters c o m ~ r i s i n g  
severai genera of t h e  family &fani&e o'l 
t h e  order Edenta ta  (9.v.).  These  animals 
a r e  found in tropical Asia and  in Africa, 
ranging from I to gft. in length, exclusive of 
the tail, which may be shorter than, or twice 
the length of, the rest of the body. The legs 
are short and the tongue long and worm-like. 
There are no teeth. Except the under surface 
of the body and, in two African species, the 
lower part of the tip of the tail, the whole 
animal is covered with broad, overlapping, 
horny scales. The Asiatic species, three in 
number, are characterised by hairs between 
the scales and by small external ears. These 
are wanting in the four African species. The 
commonest Asiatic form is Manis pentadac- 
tyla of India. 

PANIC. I n  the  economic sense, panic 
1s \ I has usually signified the  existence among 

I. t he  public in general of a n  intense con- 
[HIIE-BELLIED p m c o !  tagious fear  tha t  soon the  banks would 
L I N .  OF TROP ICALAFRICA either be  unable t o  repay their  depositors 
on  demand, o r  would no t  be  i n  a position t o  lend money, with t he  
result tha t  the  normal processes of the  money market  would b e  
completely upset. T h e  synonym fo r  the  first type of panic is  t he  
Run :  of the second, t he  Financial Crisis. T h e  first is marked b y  
a demand b y  the  public fo r  legal tender, formerly in extreme cases, 
b y  a demand for  gold: t he  second is marked b y  a demand fo r  bank 
balances, tha t  is, loans which a re  hoarded b y  the  borrowers for - 
the  same reason tha t  notes o r  gold are hoarded b y  the  depositor: 
no t  because the  money is needed a t  once, but because it m a y  no t  

strike again for a "place in the gun," with, however, one difference. 
Before 1914 the Pan-Germans, while denouncing all foreign nations 
that stood in the way of German ambitions, had been specially noted 
for their hatred of England. Hitler, on the other hand, declared that 
the great mistake of German policy had been the alienation of Great 
Britain, and he advocated a rapprochement with that country in order 
to facilitate Germany's revenge on France and its conquest of Russia. 
Even before the advent of Hitler to power in 1933, a book, The My th  
o f  the Twentieth Century, by Alfred Rosenberg ( I ~ ~ O ) ,  one of the 
chief "intellectuals" of the Nazi party, reaffirmed with fervour the 
old nonsense about the Nordic character of the German people and 
their mission to rule Europe. Then Professor E~vald Banse in Rauln 
und Polk (1932), trans. Germany, Prepare for War, presented an 
up-to-date version df Genera] Bernhardi, making use of the so-called 
science of Geopolitik invented by Genera1 Haushofer, which reduces 
to the argument that a people is entitled to whatever living space 
(Lebensraz~nz) it thinks i t  needs and is justified in taking it. Events 
have shown that from the beginning the foreign policy of the Nazis 
was substantially that advocated by the Pan-German league for half a 
century. F~~ a tirne this was concealed because Hitler repeatedly de- 
clared that  so far as Europe was concerned, his aim was only to re- 
unite the German people, who had been split into fragments by the 
treaties of 1919. The Anschluss with Austria in March 1938, the occu- 
pation of Meme1 a little later, and even the seizure of the Sudeten 
districts of Czechoslovakia in Oct. 1938 could be justified in the 
name of German unity; ~ i ~ l ~ ~  that the sudeten areas con- 
stituted his final territorial demand in Europe, and for the next few 

be  available in case i t  is  needed. Examples of the finuncial panic 
are the crises of 1847, and Is66 in ~~~~t ~ ~ i t ~ i ~ ,  each 

which led to the suspension of the Bank Charter act: of the 
run, the state of affairs in New York in the  au tumn  of 1907. 
Since the  depositors do  n o t  know which banks really a r e  weak, 
and since the run is based upon the instinct of self-preservation, 
it Can best be countered of the 
must  be  me t  without question because, a t  the  height of t he  run,  
any a t tempt  a t  expostulation will be  interpreted a s  a sign tha t  all 
is no t  well, and the run will become intensified. During a run,  the  

banks to see any sound 'Oncern 

It is therefore common practice f o r  neighbouring banks t o  lend 
money t o  any sound bank afflicted b y  a run.  This policy is, how- 
ever, of no  avail in those instances in which numerous bank fail- 
ures have thoroughly frightened the depositors, for, in such cases, 
runs on several banks occur at t he  same time. TO mee t  this sit- 
uation, most leading nations have established central banks. These  
banks customarily exchange circulating notes of their  own issues 
for sound negotiable paper held by the locaI bank. The  local bank 
pays out to its depositors the bank notes thus satisfies 
their demands. It follows: when local banks really a r e  in sound 
condition, i t  is usually easy fo r  t he  central bank t o  s top  runs. 
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When, however, the local banks hold a large mass of "frozen," 

or  in other words uncollectible, loans, the situation is different. 
This was the state of affairs prevailing in March 1933, in the 
United States. On March 4, when President Franklin D. Roose- 
velt took office, 420 banks had failed since January I ,  and every 
bank was in danger. Therefore, he immediately closed all banks, 
and no bank was allowed to reopen until examiners had found it 
to  be in sound condition. This procedure stopped the epidemic of 
runs, for the public now had confidence in the ability of the re- 
opened banks to  pay depositors on demand. To  prevent runs in 
the future, the U.S. Government enacted a law guaranteeing the 
safety of every national bank deposit of $5,000 or less. After the 
adoption of this law, runs disappeared. 

The two rules by which a central bank ought to be guided in 
the event of a financial crisis were worked out empirically by the 
Bank of England between 1825 and 1866, and ,are set forth in 
Walter Bagehot's celebrated book, Lombard Street (1873). 

The first rule is that loans ought t o  be made freely and on any 
sound security. The knowledge that loans are obtainable in- 
spires confidence. The second rule is that the loans should be 
made a t  a price high enough to discourage borrowing, for other- 
wise an amount may be demanded which exceeds the power even 
of a central bank to grant. British experience in the middle part 
of the 19th century showed very conclusively that the mere ex- 
istence of a central bank does not of itself allay a financial panic, 
so long as the ability of a central bank to lend freely is dbubted. 
Owing to the provisions of the Bank Charter act of 1844, the 
ability of the Bank of England t o  lend was doubted, and confidence 
was not restored until the issue of the so-called "Government 
Letter," advising the bank that, in the event of its breaking the 
law by issuing a volume of notes in excess of the statutory 
amount, the Government would seek to obtain an Act of Indem- 
nity from Parliament. The modern central bank, which is given 
power to issue notes in excess of any statutory reserve percentage, 
provided that it is prepared t o  pay a tax upon the amount so is- 
sued in excess, is in a very much stronger position. This valuable 
element of elasticity was provided in Great Britain by the terms 
of the Currency and Bank Notes acts of 1914-15, by which the 
Bank could increase its fiduciary circulation with the consent of 
the Treasury: an element of safety which is perpetuated by the 
Currency and Bank Notes act of 1928. In  Great Britain, the se- 
verity of financial crises and the frequency of runs has diminished 
very greatly. The Baring crisis of 1890 was successfully sur- 
mounted without the necessity of having recourse t o  a suspension 
of the Bank act of 1844. From that time until the outbreak of the 
World War, while there were isolated cases of runs against par- 
ticular banks, there was no general crisis involving even the dis- 
cussion of the expediency of suspending the act of 1844. 

(T. E.  G.; W. I. K.) 
U n i t e d  States.-Notable panics witnessed in the United States 

may be sketched as follows: Black Friday (q.v.) occurred on 
Sept. 24, 1869, the day when the Gould-Fisk clique attempted to 
corner the gold supply. After forcing the price up from I jo in 
the morning to 1625 at  noon, the price dropped precipitately to 
133, causing many failures and wild panic. The Government 
broke the corner by selling $4,ooo,ooo in gold. Jay Cooke and 
Co. failed on Sept. 18, 1873. On the following day, Fisk and 
Hatch suspended. Three large New York banks failed, and panic 
caused the Stock Exchange to close until September 30. 

Panic as the result of the Baring failure in London began on 
Nov. 10, 1890. Call money reached 186%; the North River Bank 
suspended; the Clearing House issued certificates on November 
11. On May 3, 1893, panic again set in; call money reached 40% 
and many banks and brokerage houses failed. Prolonged business 
depression followed. May 9, 1901, witnessed one of the worst 
stock market disturbances in history. This panic, known as the 
Northern Pacific corner, was precipitated by the contest between 
the Harriman-Kuhn-Loeb interests on one side and the Hill- 
Morgan on the other, for the control of the Northern Pacific road. 
From a price of 106 on May 6, quotations on stock of this road 
jumped to 1,000 on cash sales (May 8). On May 9, the whole 
list collapsed. Union Pacific dropped from 113 t o  76; Southern 

Pacific from 49 t o  29; Atchison from 7 8 i  t o  43; Baltimore and 
Ohio from 102 to 84; Steel common from 47 to 24; Steel pre- 
ferred from 98 to 69. Call money went to 75%. The panic of 
Oct. 1907, followed the collapse of the copper industry. The 
price of that metal had dropped in six months from 26 cents to  
12 cents. The Knickerbocker Trust Company closed its doors on 
October 22; on October 23, a run was started on the Trust Com- 
pany of America, but the bank withstood it. Call money rose to  
125%. The next panic came in 1920 and was accompanied by a 
heavy fall in commodity prices. The depression which followed 
lasted about a year. I n  Oct., 1929, came the first of a series of 
panic falls in stock prices, culminating in a depression of major 
intensity and length. No panic caused by inability of the banks 
to lend has occurred since 1907, despite the fact that the depres- 
sion of the 1930's was perhaps the most severe on record. Credit 
for preventing a shortage of loanable funds must be given to 
the Federal Reserve System of regional central banks which was 
established by the United States Government in 1913. Though in 
1931-33 the numerous bank failures and the shrinkage in value of 
bank assets so frightened most bankers that they were unwilling 
to lend money unless the security offered was of unusually high 
quality, everyone knew that lending power was abundant, hence 
fear of a tight loan market did not arise. (J. H. B.; W. I. K.) 

PANICLE, in botany the name given t o  an inflorescence 
which is a compound raceme (q.v.) as in oats. (See also FLOWER.) 

PANICUM, a genus of grasses (q.v.) comprising some joo 
species, found chiefly in the warmer regions of both hemispheres, 
about I jo  occurring in the United States. Several are important 
cereals, as P. miliaceum (common millet), cultivated for food in 
India and Europe; others are valuable forage plants, as  P. maxi- 
mum (guinea-grass) and P. barbinode (Para grass), the only 
grasses extensively grown for forage in  tropical America. Repre- 
sentative North American species are P. capillare (old-witch 
grass), P. virgatum (switch-grass) and P. texanum (Texas millet). 

PANIN, NIKITA IVANOVICH, COUNT ( I  718-1 783), 
Russian statesman, was born a t  Danzig on Sept. 18, 1718. H e  
passed his childhood a t  Pernau, where his father was commandant. 
I n  1740 he entered the army, and rumour had it that he was one 
of the favourites of the empress Elizabeth. I n  1747 he was 
accredited to Copenhagen as Russian minister, but a few months 
later was transferred to Stockholm, where for the next twelve 
years he played a conspicuous part as the chief opponent of the 
French party. I t  is said that during his residence in Sweden 
Panin, who certainly had a strong speculative bent, conceived a 
iondness for constitutional forms of government. Politically he 
was a pupil of Alexis Bestuzhev; consequently, when in the middle 
'fifties Russia suddenly turned Francophil instead of Francophobe, 
Panin's position became extremely difficult. However, he found 
a friend in Bestuzhev's supplanter, Michael Vorontsov, and when 
in 1760 he was unexpectedly appointed the governor of the little 
grand duke Paul, his influence was assured. H e  was on Catherine's 
side during the revolution of 1762, but his jealousy of the 
influence which the Orlovs seemed likely to  obtain over the new 
empress predisposed him to favour the proclamation of his ward 
the grand duke Paul as emperor, with Catherine as  regent only. 

Panin was never chancellor; but he was the political mentor 
of Catherine during the first eighteen years of her reign. H e  was 
the inventor of the famous "Northern Accord," which aimed a t  
opposing a combination of Russia, Prussia, Poland, Sweden, and 
perhaps Great Britain, against the Bourbon-Habsburg League. 
The idea, though never quite realized, influenced the policy of 
Russia for many years. I t  explains, too, Panin's tenderness 
towards Poland, whom he regarded as an indispensable member 
of his "Accord," wherein she was to  supply the place of Austria, 
whom circumstances had temporarily detached from the Russian 
alliance. All the diplomatic questions concerning Russia from 
1762 to 1783 are intimately associated with the name of Panin. 
I t  was only when the impossibility of realizing the "Northern 
Accord" became patent that his influence began to wane. 

After 1772, when Gustavus 111. upset Panin's plans in Sweden, 
Panin became more and more subservient to  Frederick 11. of 
Prussia. As to Poland, his views differed widely from the views 
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=f both Frederick 2nd Catherine. H e  s e r i ~ ~ s l y  gl~ara!~teed the 
integrity of Polish territory, after placing Stanislaus 11. on the 
throne, in order that Poland, undivided and as strong as circum- 
stances would permit, might be drawn wholly within the orbit 
of Russia. But he did not foresee the complications which were 
likely to arise from Russia's interference in the domestic affairs 
of Poland. Thus the confederation of Bar, and the Turkish War 
thereupon ensuing, took him completely by surprise. H e  was 
forced to acquiesce in  the first partition of Poland, and when 
Russia came off third best, Gregory Orlov declared in the council 
that the minister who had signed such a partition treaty was 
worthy of death. Panin further incensed Catherine by meddling 
with the marriage arrangements of the grand duke Paul and by 
advocating a closer alliance with Prussia, whereas the empress 
was beginning to incline more and more towards Austria. 

Nevertheless, even after the second marriage of Paul, Panin 
maintained all his old influence over his pupil, who, like himself, 
was now a warm admirer of the king of Prussia. There are 
even traditions from this period of an actual conspiracy of Panin 
and Paul against the empress. As the Austrian infiuence increased 
Panin found a Eresh enemy in jozcph T i . ,  dirci the efforts of the 
old statesman to prevent a matrimonial alliance between the 
Russian and Austrian courts determined Catherine to get rid of a 
counsellor of whom, for some mysterious reason, she was secretly 
afraid. The final rupture seems to have arisen on the question 
of the declaration of "the armed neutrality of the North"; and 
in May 1781 Panin was dismissed. H e  died in Italy on March 
31, 1783. Panin was one of the most learned, accomplished and 
courteous Russians of his day. Catherine called him "her encyclo- 
paedia." The earl of Buckinghamshire declared him to be the 
most amiable negotiator he had ever met. He was also of a most 
humane disposition and a friend of Liberal institutions. 

See anonymous Life of Count N. I .  Panin (Rus.; St Petersburg, 
1787) ; Political correspondence (Rus. and Fr.) , Collections of Russian 
Histor. Society, vol. ix. (St Petersburg, 1872) ; V. A. BilbasovI 
Geschichte Katharina II. (Berlin, 1891-1893) ; A. Briickner, Materials 
for tlze Biography of Coultt Panin (Rus.; St Petersburg, 1888). 

(R. N. B.; X.) 
PANIPAT, a town of British India, in Karnal district of the 

Punjab, 53 m. north of Delhi by rail. Pop. (1931)) 32,915. The 
town is of great antiquity, dating back to the great war of the 
MahEbhZrata between the Pandavas and Kaurava brethren. In 
modern times, the plains of Panipat thrice formed the scene of 
decisive battles which sealed the fate of upper India-in 1526, 
when Babur completely defeated the imperial forces; in 1556, 
when his grandson, Akbar, on the same battlefield, conquered 
Himu, the Hindu general of the Afghan Adil Shah; and finally, on 
the 7th of January 1761, when Ahmad ShZh Durani shattered the 
Mahratta confederacy. 

PANIQUITAN, a group of tribes of South American Indians, 
constituting a linguistic stock or more probably sub-stock. The 
Paniquitas, from whom the group takes its name, lived in Colom- 
bia in the Cordillera Central between the upper Cauca and 
Magdalena rivers, between 2" and 3"  N. lat. Other tribes of the 
stock held the region between the rivers as far north as so N. lat. 
together with both banks of the Magdalena as far south as Neiva. 
The Paniquitan tribes were bitter enemies of the Chibchas (q.v.) 
whom they bordered on the west and south. Unlike the Chibchas 
and like the peoples to the north and east they used the blowgun 
and employed poisoned darts and arrows. From some of the 
early accounts they appear to  have been head-hunters. 

See P. de Aguado, Historia de Santa Marta y Nuevo Reino dt 
Grarzada, r j 7 j  (Madrid, 1916) ; H. Pittier de Fabrega, "Ethnographic 
and linguistic notes on the Paez Indians of Tierra Adentro, Cauca 
Colombia" (Mem. Amer. Anthropological Assoc. vol. i.) ; H. Beuchat 
and P. Rivet, "AffinitCs des langues de la sud de la Colombie, etc.' 
(Museon, vol. xi.). 

PANISLAMISM. This word was first employed in journal- 
istic literature in the early '80s of the 19th century to describe the 
efforts made in the Muslim world to bring about some unity of ac- 
tion in opposition to the Christian powers of Europe. Invented tc 
express what was believed to be a new order of circumstances 
the word has led to much misunderstanding, since it has obscurec 
the facts that Muhammadan political theory has always embodiec 

a hot i le  attitude towards unbelievers unless they submitted to 
Muhammadan rule, and that the ideal of the unity of all believers 
has formed an integral part of the religious outlook of Islam since 
its very inception. The only new circumstance in  the relations 
between the Christian Powers and the various Muslim populations 
was that the expansion of the Press in the East had improved 
methods of communication and had enormously facilitated the 
rapid circulation of ideas. The alarmists who regarded Panis- 
lamism as a danger, credited Sultan Abdul Hamid 11. (1876- 
1909) with a wide-spread propaganda designed to gain for him- 
self recognition as the spiritual head of all the Muslims through- 
out the world, whatever might be the Government to  which they 
owed temporal allegiance. I t  was feared that this recognition of 
the sultan of Turkey as Caliph might be a cause of political dis- 
turbance among the Muhammadan subjects of European Powers. 
The growing decline of political power in the Muhammadan 
world had indeed given t o  Turkey an increasing importance in 
Muslim eyes as being the single Muhammadan state of im- 
portance that could take part in the councils of Europe. But the 
emissaries of Abdui Iiamid were ili-chosen, and the success of 
'I. -.- ~ n c i i  effsrts appears to have been slight, and the Panis!ami;t mwc- 
ment was mainly confined to journalistic denunciations of the op- 
pression of the Muslims by Christian Governments and exhorta- 
tions to promote the unity of Islam. But no practical scheme was 
worked out, and Abdul Hamid who was theoretically the head of 
the movement, showed great discretion and restraint in his propa- 
ganda, which was rendered the less effective by  the profound 
distrust which his cruelty and despotism excited especially among 
his own subjects. After his deposition an attempt was indeed made 
by the Committee of Union and Progress at  the Salonika Congress 
of 1911 to adopt a definite scheme of Panislamic propaganda, and 
it  was resolved that a congress of delegates from all the Muslim 
countries of the world ought to meet annually in  Constantinople 
to discuss questions of interest to all Muslims. Emissaries appear 
to have been actually sent out during these years to  win or to  
confirm adherents to the Ottoman Caliph wherever Muslims were 
subject to  Europeans, even to remote parts of Africa, including 
Morocco; others worked among the Muslims of China. 

Attempts were also made to deal with the old difficulty which 
had confronted Panislamism, the schism between Sunni and 
Shi'ah. Early in 1911 a letter was published by a number of 
Ottoman and Persian jurists assembled at  Nejef, asserting that 
there was no difference of principle between the two sects and 
urging co-operation between the two empires, Persia being a t  that 
time, it  was supposed, menaced by England and Russia. The 
sympathies of the Muhammadan world became again focussed 
on Turkey with the outbreak of the Italian war in Sept. 1911 and 
of the Balkan war in Oct. 1912. The talk about the need for union 
between Muslims was renewed in the Muhammadan press through- 
out the world and it  became more widely realised among them 
that someone claiming to be their Caliph existed. 

But the outbreak of the World War in 1914 revealed the weak- 
ness of Panislamism, and the more active influence of nationalist 
feeling thrust the Panislamic idea into the background. The 
European Powers against whom it was directed-England, France, 
Russia and afterwards Italy-received during the course of it  
great proofs of loyalty and attachment from their Muslim sub- 
jects; and it  seems clear that there was little sense of unity with 
the Turlts on the ground of common religion on the part of these 
populations, in which, on the contrary, the sense of loyalty to 
the empires within which they are incorporated had been de- 
veloped. The proclamation of a jiltad with no response shows that 
the time for the employment of that instrument had passed, if 
it was ever effective. The reduction of the Ottoman Empire 
after the conclusion of the war to a comparatively small area 
produced a feeling of depression among the Islamic peoples, who 
could no longer look with confidence to a great Islamic Power as 
the natural leader in any scheme for the recovery of hegemony in 1 Asia and Africa. The Turkish republic (one of the few inde- 
pendent Muhammadan states now surviving) on more than one 
occasion made it  clear that it  did not concern itself with the 

/ fate of Muslim populations in other countries. 
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This attitude of aloofness on the part of the Turkish Govern- 

ment dealt a severe blow a t  Panislamism, for those who worked 
for the unity of Islam during the 19th century had looked on 
Turkey as the rallying point of their efforts. The last refuge of 
the Panislamist movement was India, in which the Khilafat move- 
ment was started in Oct. 1919, maintaining that the dignity of the 
Caliphate required that the holder of this office should be left 
in possession of territories adequate for the defence of the faith 
and that the guardianship of the Holy Places should remain in his 
hands. But the declaration of a republic in Turkey in Oct. 1923 
followed in March 1924 by the abolition of the Caliphate, com- 
pelled the Indian Muhammadans to adopt a new programme, and 
accordingly the Central Khilafat Committee, a t  its meeting in 
Bombay in May 1924, resolved in future to endeavour to promote 
friendly relations between the various Muslim countries and to ex- 
change communications regarding a settlement of the Caliphate 
question, in accordance with the Sacred Law of Islam. The altered 
circumstances of the problem were much discussed in Egypt and 
Java also, and as a result two separate congresses were held in 
1926, the Caliphate Congress in Cairo and the All-Muslim Con- 
gress in Mecca. But in neither of these gatherings was any de- 
cision of a practical nature arrived at, and it is uncertain whether 
any attempt will be made t o  convene such meetings again. 

BIBLIOGRAPHY.-G. Wyman Bury, Pan-Islam (1919) ; Lothrop 
Stoddart, T h e  New World of Islam ( 1 9 2 1 ) ;  J .  R. Mott. ed,  The 
Moslem World o f  To-Day (1925) ; Arnold J. Toynbee, The Islamic 
World since the Peace Settlement (1927) ; Oriente Moderno, I., seq. 
Rome  gar). 

PANIZZI, SIR ANTHONY (I  797-1 879), English libra- 
rian, was born at  Brescello, in the duchy of Modena, Italy, on 
Sept. 16, 1797. After taking his degree a t  the university of 
Parma, Antonio Panizzi became an advocate. He was implicated 
in the revolutionary movement of 1821, and escaped arrest by a 
precipitate flight. He first established himself a t  Lugano, but was 
expelled from Switzerland at  the joint instance of Austria, France 
and Sardinia. H e  came to England in May 1823, in a state border- 
ing upon destitution. His countryman, Ugo Foscolo, provided 
him with introductions, and he earned a living for some time by 
giving Italian lessons. By Brougham's influence he was made, 
in 1828, professor of Italian a t  University College, London. I n  
1831 Brougham, then lord chancellor, obtained for him the post 
of an extra assistant librarian of the Printed Book department. 
Panizzi was then working a t  his edition of Boiardo's Orlando 
innamorato.  Boiardo's fame had been eclipsed for three centuries 
by the adaptation of Berni; and it  is highly to  the honour of 
Panizzi to have redeemed him from neglect. His edition of the 
Orlando innamorato and the Orlando furioso was published be- 
tween 1830 and 1834, prefaced by an essay on the influence of 
Celtic legends on mediaeval romance. I n  183; he edited Boiardo's 
catalogue of the library of the Royal Society. 

T o  the parliamentary committee (1835-36) to inquire into the 
management of the British Museum Panizzi contributed an 
enormous mass of statistics respecting foreign libraries, and evi- 
dence on the catalogue of printed books then in contemplation. 
I n  1837 he was appointed keeper of printed books. The entire 
collection, except the King's Library, had to be removed from 
Montague House to the new building, the reading-room service 
had to be reorganized, rules for the new printed catalogue had to 
be prepared, and the catalogue itself undertaken. All these tasks 
were successfully accomplished;. and the rules of cataloguing de- 
vised by Panizzi and his assistants became the basis of subsequent 
work. His report, printed in 1845, upon the museum's extra- 
ordinary deficiencies in general literature, ultimately procured the 
increase of the annual grant for the purchase of books to L~o,ooo. 
His friendship with Thomas Grenville (1755-1846) led to the 
nation being enriched by the bequest of the unique Grenville 
library. In  1847-1849 a royal commission sat to inquire into the 
general state of the museum, and Panizzi was the centre of the 
proceedings. His administration, fiercely attacked from many 
quarters, was triumphantly vindicated in every point. Panizzi 
did not succeed to the principal librarianship until 1856. I t  
was thus as merely keeper of printed books that he conceived and 
carried out the achievement by which he is probably best re- 

membered-the erection of the new library and reading-room. 
Purchases had been discouraged from lack of room in which t o  
deposit the books. Panizzi cast his eye on the empty quadrangle 
enclosed by the museum buildings, and conceived the idea of 
occupying it  with a central cupola too distant, and adjacent 
galleries too low, to obstruct the inner windows of the original 
edifice. The cupola was to  cover three hundred readers, the 
galleries to provide storage for a million of books. The original 
design. sketched bv Panizzi's own hand on Awril 18. 18q2. was 
subki ted  to the tiustees on May 5 ;  in May ;gs4 the neUce\sary 
expenditure was sanctioned by parliament, and the building was 
opened in May 18 j 7. 

Many important additions to  the collections were made during 
his administration, especially the Temple bequest of antiquities, 
and the Halicarnassean sculptures discovered a t  Budrun (Halicar- 
nassus) by C. T .  Newton. Panizzi retired in July 1866, but con- 
tinued to interest himself actively in the affairs of the museum 
until his death, on April 8, 1879. H e  had been created a K.C.B. 
in 1869. 

His administrative faculty was extraordinary: to the widest 
grasp he united the minutest attention to matters of detail. His 
moral character was the counterpart of his intellectual: he was 
warm-hearted and magnanimous; extreme in love and hate-a 
formidable enemy, but a devoted friend. His intimate friends 
included Lord Palmerston, Gladstone, Roscoe, Grenville, Macau- 
lay, Lord Langdale and his family, Rutherford (lord advocate), 
and, above all perhaps, Francis Haywood, the translator of Kant. 
His greatest friendship was with Prosper MCrimCe. (R. G.; X.) 

See Fagan, L i f e  o f  Sir Anthony Panizzi (1880). 

PAN JAB1 LANGUAGE (alternatively P UN JABI) , the lan- 
guage of the Central Punjab (properly Panjiib). I t  is spoken by 
over 17,000,000 people between (approximately) the 77th and 
74th degrees of east longitude. The vernacular of this tract was 
orininallv an old form of the modern LahndI. a member of the 
outer grbup of Indo-Aryan languages ( q . ~ . ) ,  but i t  now belongs 
to the intermediate grouw. ~ossessina most of the characteristics - .  
of the Midland language, i i t h  occa2onal traces of the old outer 
basis which become more and more prominent as we go west- 
wards. At 74" E. it  merges into the modern Lahnda. 

The vocabulary of Panjabi is very similar to that of western 
Hindi. Panjabi h4s no literature to  speak of and is free from the 
burden of words borrowed from Persian or  Sanskrit, only the 
commonest and simplest of such being found in it. I t s  vocabu- 
lary is thus almost entirely tadbhava,  and, while capable of ex- 
pressing all ideas, it has a charming rustic flavour, like the Low- 
land Scots of Burns, indicative of the national character of the 
sturdy peasantry that employs it. The indigenous alphabet of 
the Punjab is called LandE or "clipped." I t  is related to Niigari, 
but is hardly legible t o  any one except the original writer, and 
sometimes not even to him. T o  remedy this defect an improved 
form of the alphabet was devised in the 16th century by Angad, 
the fifth Sikh Guru, for the purpose of recording the Sikh scrip- 
tures. I t  was named G u r m u k h i ,  "proceeding from the mouth of 
the Guru," and is now generally used for writing the language. 

See Linguistic Survey of India, vol. ix. pt. I ,  p. 607, seq. for a full 
account with specimens of the language and bibliography. 

PANJDEH or PENJDEH, a village in the Turkmen S.S.R. in 
36" 10' N., 62" 30' E., rendered famous by "the Panjdeh scare" 
of 1885. I t  is situated on the east side of the Kushk river near 
its junction with the Murghab a t  Pul-i-Khishti. I n  March 188 j 
when the Russo-Afghan Boundary Commission should have been 
engaged in settling the boundary-line, this portion of it was in 
dispute between the Afghans and the Russians. A part of the 
Afghan force was encamped on the west bank of the Kushk, and 
on March 29 General Komarov sent an ultimatum demanding 
their withdrawal. On their refusal the Russians attacked them 
at 3 A.M. on March 30 and drove them across the Pul-i-Khishti 
Bridge with a loss of some 600 men. The incident nearly gave 
rise to war between England and Russia; but the amir Abdur- 
Rahman, who was present a t  the Rawalpindi conference with 
Lord Dufferin a t  the time, affected to  regard the matter as a mere 
frontier scuffle. The border-line subsequently laid down gives 
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to Russia the corner between. the Kushk and Murghab rivers 
as far as Maruchak on the Murghab, and the Kushk poit bas 
now become the frontier post of the Russian army of occupation. 

PANKHURST, EMMELINE (1858-1gz8), British suffra- 
gist, the daughter of Robert Goulden, a calico-printer of Man- 
chester, was born July 14, 18j8. From 1873 to 1877 she was 
educated a t  the Bcole Normale in Paris, where she came under 
the influence of a daughter of Henri Rochefort. I n  1879 she mar- 
ried Richard Marsden Pankhurst, a barrister and an advocate 
of women's suffrage, and served with him on the committee which 
promoted the Married Women's Property Act. She was at  that 
time a member of the Manchester Women's Suffrage Committee 
and, during a short residence in London in 1886, took part in the 
strike of the match girls a t  Bryant and May's factory. In  1889 
she helped to found the Women's Franchise League, and in 1892 
left the Liberal Party and became a member of the Independent 
Labour Party. Returning to Manchester in 1893, she acted for  
five years as Poor Law guardian. On the death of her husband 
in 1898 she took the post of registrar of births and deaths a t  
Chorlton-on-lvledloclK, but was later obliged to resign on account 
of her propagazda activities. In 9ctober ~p;, inspired by her 
daughter Christabel, she was chiefly instrumental in founding the 
Women's Social and Political Union on a non-party basis. 

Having failed to induce the Liberal party to make votes for 
women a part of their programme she utilized her organization to 
oppose their candidates, took headquarters in London, held public 
meetings and organized processions and deputations to the House 
of Commons. On May 16, 1906, she spoke for her society at  a 
joint deputation of suffrage societies which met Sir H. Campbell- 
Bannerman a t  the Foreign Ofice. But the Liberal party being 
divided on the question, their leaders refused facilities for the dis- 
cussion of private bills, I n  Feb. 1908 Mrs. Pankhurst was ar- 
rested on her way to the House of Commons with a petition for 
the Prime Minister, but was released from prison on grounds of 
ill-health after the expiration of five weeks of her six weeks' 
sentence. Later in the same year she was imprisoned in Holloway 
for inciting to a breach of the peace, and once more in 1909 
she was arrested for a technical assault. She entered an appeal 
founded on the Bill of Rights and a statute of Charles II., and 
pending the hearing undertook a lecturing tour in America and 
Canada. During her absence some unknown person paid her fine. 
In  1910 there was a short lull in the movement pending the con- 
sideration of a moderate measure framed by a non-party commit- 
tee of the House, but as the Government opposed the measure 
the agitation was again resumed. The census was boycotted in 
1911, and on her return from a second American visit a t  the end 
of the year Mrs. Pankhurst and her daughter directed a window- 
breaking campaign. Mrs. Pankhurst was sentenced to 9 months' 
imprisonment for inciting to violence in March 1912. 

I n  1913-4 arson and the destruction of property were added 
to the methods of the W.S.P.U. After the bomb outrage at  Lloyd 
George's house a t  Walton, Mrs. Pankhurst was sentenced at the 
Old Bailey to  three years' penal servitude. After serving at  inter- 
vals less than three weeks of her sentence she joined her daughter 
Christabel in  Paris and later went t o  America. I n  the summer of 
1914, when she had again been re-arrested and released several 
times after her return to  England, the remainder of her term was 
allowed to lapse. 

At the outbreak of the World War Mrs. Pankhurst and her 
eldest daughter, supported by the other militant leaders, lent their 
organization to the cause of national service. Mrs. Pankhurst, an 
exceptionally able public speaker, devoted her energies to the 
encouragement of recruiting in England and America. I n  1917 
Mrs. Pankhurst visited Russia and subsequently, for the benefit of 
her health, spent some years in Canada and Bermuda. On her 
return to  England a t  the end of 1925 she again showed great 
interest in politics. At the time of her death (London, June 14, 
1928) she was the candidate for Whitechapel and St. George's 
nominated by the Conservative Party, which she had joined after 
the passing of the Representation of the People Act, 1918, which 
included the extension of the suffrage to women. 

Mrs. Pankhurst had one son, who died in 1910, and three 

daughters. Christabel (b. 1880) has abandoned politics. Sylvia 
(b. 1882) opposed the war, became a Communist, and was impris- 
oned in 1920 under the Defence of the Realm Act. See E. Pank- 
hurst, M y  Own Story (1914). 

PANLOGISM, in philosophy, is the metaphysical theory that 
thought or reason is the ultimate reality, or that the universe is 
completely rational or intelligible (Greek a&v, all, Xbyos, reason). 
The term is sometimes applied to  the absolute idealism of Hegel. 
See IDEALISM ; HEGEL. 

PANNAGE, an English legal term for the feeding of swine 
in a wood or forest, hence used of a right or privilege to  do this. 

PANNONIA, a country bounded north and east by  the Dan- 
ube, conterminous westwards with Noricum and upper Italy, 
and southward with Dalmatia and upper Moesia. I t s  original in- 
habitants were probably of Illyrian race. From the 4th century 
B c. it  was invaded by various Celtic tribes, probably survivors 
of the hosts of Brennus. Little is heard of Pannonia until 35 B.c., 

when its inhabitants, having taken up arms in support of the Dal- 
matians, were attacked by Augustus, who conquered and occupied 
Siscia (Sissek). The country was not, however, definitely sub- 
dzed n s , ~ . ,  vJben it  was ;--------+--' A I L L v L p ~ ~ . ~ ~ ~  with Illyria, the 
frontier of which was thus extended as far  as the Danube. I n  
A.D. 7 the Pannonians, with the Dalmatians and other Illyrian 
tribes, revolted, and were overcome by Tiberius and Germanicus, 
after a hard-fought campaign which lasted for two years. I n  
A.D. 10 Pannonia was organized as a separate province. The prox- 
imity of dangerous barbarian tribes (Quadi, Marcomanni) neces- 
sitated the presence of a large number of troops (seven legions in 
later times), and numerous fortresses were built on the bank of 
the Danube. Some time between the years 102 and 107, which 
marked the termination of the first and second Dacian wars, 
Trajan divided the province into Pannonia superior, the western, 
and inferior, the eastern portion. 

Under Diocletian a fourfold division of the country was made. 
In  the middle of the jth century Pannonia was ceded to the Huns 
by Theodosius II. ,  and after the death of Attila passed into the 
hands of the Ostrogoths, Longobards (Lombards), and Avars. 

The inhabitants of Pannonia are described as brave and war- 
like, but cruel and treacherous. Except in the mountainous dis- 
tricts, the country was fairly productive, especially after the 
great forests had been cleared by Probus and Galerius. Before 
that time timber had been one of its most important exports. 
I t s  chief agricultural products were oats and barley, from which 
the inhabitants brewed a kind of beer. Pannonia was famous for 
its breed of hunting-dogs. 

The native settlements consisted of pagi (cantons) containing 
a number of vici (villages), the majority of the large towns being 
of Roman origin. I n  Upper Pannonia were Vindobona (Vienna), 
probably founded by Vespasian ; Arrabona (Raab) , a considerable 
military station; Savaria or Sabaria (Stein-am-Anger), founded 
by Claudius, a frequent residence of the later emperors, and 
capital of Pannonia prima. I n  Lower Pannonia were Sirmium 
(first mentioned in A.D. 6, also a frequent residence of the later 
emperors), and Sopianae (Fiinfkirchen), an important place a t  
the meeting of five roads. 

BIBLIOGRAPHY.-J. Marquardt, Rb'mische Staatsverwaltung, i. (2nd 
ed., 1881), 291; Mommsen, Provinces o f  the Roman Empire (Eng. 
trans. 1886) i. 2 2 ,  38; art. in Smith's Dict. o f  Greek and Roman 
Geography, ii. (1873). Ancient authorities are: Ptolemy, ii. IS, 16; 
Pliny, Nut. Hist. ii. 28; Strabo vii. 313; Dio Cassius xlix. 34-38, 
liv. 31-34, lv. 28-32 ; Velleius Paterculus, ii. 110. 

PANOAN, an independent linguistic stock of South American 
Indians, so called from the Pano, one of its important tribes. 
The Indians of this stock occupy a large area in north-eastern 
Peru and the adjacent parts of Brazil and Bolivia. The region may 
be roughly described as covering the territory south of the Amazon 
between the mouths of the Huallaga and Yaruri rivers, and includ- 
ing the region along the Huallaga, Ucayali, upper Yurua and Purus 
rivers extending south to the lower Beni and Mamore in about I 2" 
S.  lat. The better known tribes are the Cashibos, Chacobos, 
Conibos, and Shipibos. 

See P. Rivet, "Sur quelques dialectes Panos peu connus" (with bibli- 
ography) ( J .  Soc. Amiricanistes de Paris Ln.s I vol. vii. pp. 221-242) ; 
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D. G .  Brinton, The American Race (New York, 1891). 

PANORAMA (Gr.aBv,all, and &aka, view), the name given 
originally to  a pictorial representation of the whole view visible 
from one point by an observer who in turning round looks suc- 
cessively to all points of the horizon. I n  a n  ordinary landscape 
picture only a small part of the objects visible from one point is 
included. If a greater part of a landscape has to  be represented, it 
becomes more convenient for the artist to  suppose himself sur- 
rounded by a cylindrical surface in whose centre he stands, and to 
project the landscape from this position on the cylinder. In  a 
panorama such a cylinder, originally of about 60 ft., but now 
extending to upwards of 130 ft. diameter, is covered with an 
accurate representation in colours of a landscape, so that an 
observer standing in the centre of the cylinder sees the picture like 
a n  actual landscape in nature completely surround him in all 
directions. This gives an effect of great reality t o  the picture, 
which is skilfully aided in various ways. The observer stands on 
a platform representing, say, the flat roof of a house, and the 
space between this platform and the picture is covered with 
real objects which gradually blend into the picture itself. The 
picture is lighted from above, but a roof is spread over the central 
platform so that no light but that reflected from the picture 
reaches the eye. To  make this light appear the more brilliant, the 
passages and staircase which lead the spectator to  the platform 
are kept nearly dark. These panoramas, suggested by a German 
architectural painter named Breisig, were first execulted by Robert 
Barker, an Edinburgh artist, who exhibited one in Edinburgh in 
1788, representing a view of that city. A view of London and 
views of sea fights and battles of the Napoleonic wars followed. 
Panoramas gained less favour on the continent of Europe, until, 
after the Franco-German War, a panorama of the siege of Paris 
was exhibited in Paris. This panorama, executed by Henri Philip- 
poteoux, French painter, included plastic objects in the fore- 
ground which strengthened the optical illusion. Paul Philippoteoux, 
the son of the above painter, was noted for his "Battle of Gettys- 
burg" (1883) which was exhibited in New York and other Ameri- 
can cities, "Plevna" and "Falls of Niagara." 

Other distinguished painters of panoramas were Ludwig Braun 
and Anton von Werner in Germany, and D e  Neuville and Detaille 
in France. 

The name panorama, or panoramic view, is also given to 
drawings of views from mountain peaks or other points of view, 
such as are found in many hotels in the Alps, or, on a smaller 
scale, in guide-books to Switzerland and other mountainous dis- 
tricts. I n  photography a panoramic camera is one which enables 
a wide picture to  be taken. 

See Bapst, Essai sur Phistoire des panoramas et dioramas (Paris, 
1891). 

PAN-PACIFIC UNION, THE, an international organiza- 
tion which took out its charter in  1917. It is the first of a num- 
ber of similar organizations born in Hawaii and throughout the 
Pacific area. 

The Union called several small conferences prior to the World 
War;  in 1921 i t  called and financed the first of the Pan-Pacific 
science congresses, now the recognized official science body of 
the Pacific area. I t  next called and financed in quick succession 
a Pan-Pacific educational congress, a Pan-Pacific press congress, 
a Pan-Pacific commercial congress, and a Pan-Pacific food con- 
servation congress. Out of this latter grew a permanent Inter- 
national Sugar Technologists Conference body, a Pan-Pacific 
Fisheries Association and the Pan-Pacific Research Institution. 

The Pan-Pacific Union organized the calling of a Pan-Pacific 
Y.M.C.A. secretarial congress. Out of this grew the Institute 
of Pacific Relations. The Pan-Pacific Union has issued or is is- 
suing calls for the following conferences: a Pan-Pacific women's 
congress, Aug. 1928; a Pan-Pacific surgical congress, Aug. 1929. 
and a Pan-Pacific medical congress 1930, as well as Pan-Pacific 
ethical and students conference within the near future, and a 
second Pan-Pacific commercial congress and a Pan-Pacific botanic 
conference. 

At these conferences points of agreement are sought and planr 
laid for accomplishing definite projects on which all peoples ot 

the Pacific can agree are for the welfare of the great area which 
is the home of more than half of the human race. Representatives 
from Pacific lands only and of the League of Nations are invited 
to these conferences. 

The heads of all Pacific Governments are the honorary heads 
of the Pan-Pacific Union, which itself is a non-official organiza- 
tion. The operating offices have been established in Honolulu. 

I n  1908 the Hon. Walter F. Frear, then governor of Hawaii, 
became president of what later became the Pan-Pacific Union. 
He was followed by Gov. C. J. McCarthy, president of the Union, 
then by the Hon. Wallace R.  Farrington, as governor of Hawaii. 
There were in 1928 30 trustees of the Union, who were leading 
men of Pacific nationalities. I n  many of the Pacific lands Pan- 
Pacific Associations have been organized, national in scope, as 
the Union is international. Under the associations are Pan- 
Pacific clubs in the various cities; these are local. I n  Japan, 
Prince I. Tokugawa heads the association and Viscount T. Inouye 
the Tokyo Pan-Pacific club which is the open forum for interna- 
tional discussion in Japan. There are other Pan-Pacific clubs in 
Osaka, Kyoto, etc., and in China, as well as  elsewhere in  Pacific 
lands. 

The Pan-Pacific Union has as its official organ The Mid-Pacific 
Magazine, an illustrated monthly, and publishes the Bulletin of 
the Pan-Pacific Union monthly (free) as well as the Journal of 
the Pan-Pacific Research Institution and Pan-Pacific Youth. I t  
also publishes in  book form the proceedings of the conferences. 

(W. R.  F.) 
PAN-PIPES: see SYRINX. 
PANPSYCHISM, a philosophical term applied to any theory 

of nature which recognizes the existence of a psychical element 
throughout the objective world (Gr. aCv, all; +uxrj, soul). I n  
such theories not only animals and plants but even the smallest 
particles of matter are regarded as having some rudimentary kind 
of sensation or "soul" which plays the same part in relation to  
their objective activities or modifications as the soul does in-the 
case of human beings. Such theories are the modern scientific or 
semi-scientific counterparts of the primitive animism of savage 
races, and may be compared with the hylozoism of the Greek 
physicists. I n  modem times the chief exponents of panpsychist 
views are Thomas Carlyle, Fechner and Paulsen: a similar idea 
lay at the root of the physical theories of the Stoics. 

PANSLAVISM. The term Panslavism has had very various 
interpretations. Roughly it may be summarized as the doctrine 
that all Slavonic peoples should have as large a measure as possible 
of political solidarity. The first great Panslavist writer was a 
Croat Catholic priest, Jurij Kriianid (b. 1616), who conceived a 
remarkably broad and liberal programme of Slavonic political 
unity, and undertaking the life's task of propagating this idea, 
was trained in Rome as a missionary to  Slavonic countries and 
spent the major part of his later life in Russia, in  the reign of 
Alexis, father of Peter the Great. Kriianid, like many of his 
successors, emphasized the remarkably close kinship between the 
Slavonic languages. 

Language has been almost the sole link between the Slav peoples, 
and they only had a common history in  the period before the 
consolidation of political states. Slav political unity had been 
fatally broken by the invasion of the Danubian Plain by the 
Magyars at  the end of the 9th century, introducing a wedge of 
Asiatic origin between the East, West and South Slavs, which 
has lasted till to-day. The Tartar invasion of Russia in  the 13th 
century not only arrested the promising growth of Russian cul- 
ture, but led indirectly to  the loss of the Dnieper water-road, which 
had been the central nerve of the first Russian State of Kiev. 
This territory now passed to Lithuania which, by the marriage of 
its prince, Jagailo (Jagellon), with the heiress to  the Polish throne 
in 1386, fell into the orbit of Polish administration and policy. 
The Poles had accepted Latin Christianity in the 10th century 
when the Russians accepted the Orthodox form, and this religious 
difference, coupled with the passing of so much Russian territory 

i under Catholic rule, led to  an interminable series of wars between 
I Poland and Russia lasting up  t o  the final partition of Poland 
I in 1795, and, in different conditions, even to 1814. The Hungarian 



PANSY 
ir~vasion and the course of events just enumerated between them I 
made almost impossible the creation of a great Slav empire. On 
the other hand, several of the most eminent statesmen in Russia 
and Poland saw the evils of this struggle and the blessings which 
might result from peaceful co-operation. Of these the most dis- 
tinguished was Ordyn-Nashchokin, the peculiarly modern minded 
foreign minister of Tsar Alexis, who was himself greatly taken 
with the same idea. Kriianid belonged to a Slavonic people which, 
like many other smaller Slav units, had fallen under German domi- 
nation, and he sought the help and co-operation of Alexis definitely 
as "the Tsar of his own people" against Germans, Turks and all 
non-Slavs. 

Kriianid obtained only a very qualified success in Russia, and 
in fact left behind him little more than a great political ideal. 
Succeeding Russian sovereigns, such as  Peter the Great, Anne, 
Catherine II. ,  and Alexander I., always had this ideal in view as 
an instrument of political expansion, and frequently their policy 
u.as strongly tinged with it, but in  their diplomatic relations with 
Turkey, Austria and Prussia, there were often compromises which 
seriously restricted its reaiization. Of these compromises the most 
impuriaili w n  iLc joint partition of a S!z-~oni; state, Pc!i;d, I 
between Russia, Prussia and Austria, initiated by Frederick the 
Great, and adoptecl by Catherine 11. 

I n  the short period while Russia with an autocratic rkgime and 
Poland with a constitutional, were united under one sovereign 
(1815-30), some Russian statesmen showed a great interest in 
the cause of Slavonic intellectual reciprocity, the movement 
towards which was greatly advanced by the philological studies 
of the Czech Dobrovsky and others relating to the period when 
the Slavs had a common history. 

T h e  Slavophils,Towards the middle of the 19th century 
as a reaction against the policy of Peter the Great and the whole- 
sale adoption of Western forms and ideas in  Russia, arose a group 
of Russian thinkers known as  Slavophils. Slavophilism must be 
very carefully distinguished from Panslavism. In  the interpre- 
tation of its two principal exponents, A, Homyakov and I. 
Kireyevsky, i t  cannot be identified with any programme for the 
political expansion of Russia. Both believed that Western civiliza- 
tion had been permanently thrown out of gear by the break which 
had occurred in the \$rest with the triumph of humanism in the 
Italian Renaissance and the rupture brought about by the Refor- 
rnation. Homyakov saw in Russia, as a country which had re- 
rnained intact from this disturbance, elements which offered the 
promise of a much more healthy and normal development, and 
Kireyevsky found in the Orthodox Fathers the elements of a 
creed in which reason and instinct, instead of being in constant 
conflict, can freely co-operate to form a complete and bar- 
monious human personality. The Slavophil creed, however, was 
always very vague, and this helped to facilitate its utilisation for  
political objects. 

The doctrine of the Slavophils, which found ardent adherents in 
the e'lite of Russian educated opinion, might easily be perverted 
into a creed of Russian expansion. The Russian Government never 
identified itself wholly with this creed but frequently utilized it. 
I t s  principal exponent i n  this limited political sense was M. Kat- 
kov (b. 1821), fo r  many Years the powerful and influential editor 
of the Moscow Gazette (1856-8;). Katkov had much of the 
SIavophil i n  him, but aimed before all things a t  being the recog- 
nized independent exponent of a specifically Russian political 
opinion. ~e safeguarded himself effectively from any charge of 
subservience to  Government policy, which he constantly attacked 
in the most vigorous way, and more or less successfully took UP 
the position of arbiter of patriotic Russian opinion. 

M o d e r n  T h i n k e r s  and Writers.-There were others who 
went much further, notably the Panslavist writer N. Danilevsky 
(1822-85), who in 1869 published his chief work Russia and 
Europe. Danilevsky took no particular interest in the Slavophils, 
but considered that every Russian should necessarily be a born 
Panslavist. The principal public critic of his theory was the 
philosopher Vladimir Solovyev. 

Unquestionably the intrusion of Russian dynastic and state 
interests into the questions raised by Panslavism, tended in many 

ways to hinder the realization of its ideals. It was impossible for 
the smaller Slavonic countries outside the Russian empire to 
have any full confidence in Russia during the long period (1831- 
1915) in which Russian administration in Poland was based on a 
policy of extinction of the Polish nationality. Thus Poland's 
subjection to the Russian empire and her geographical situation 
as next of the Slavonic peoples to Russia, impeded any move- 
ment in  favour of Panslavism. 

After the institution of the Russian Duma, 1905, the Czech 
statesman Krama? promoted, for a time successfully, a movement 
of co-operation between Slavonic members of the respective par- 
liaments in which the Slav peoples were represented (1908-11). 
This so-called Neo-Slavophil movement, which was frankly po- 
litical and relied on democratic representation, received severe 
rebuffs in the annexation of Bosnia to  Austria (1go8), and in the 
fiasco which, by Austrian intervention, terminated the collabora- 
tion of Serbia and Bulgaria in the Balkan wars of 1912. 

Consequences of t h e  W o r l d  War.-The World War com- 
pletely revolutionized the Slavonic question. I n  the other Slavonic 
countries Communist propaganda had even less success than 
elsewhere, and Roiiir's reirtive withdr~wal  in to  h;ia and defiance 
of the accepted principles followed by other governments put an 
effective end to any Russian leadership in  the matter. Meanwhile, 
in Russia's default, as far as the other Slavonic countries were 
concerned, the Slavonic question travelled infinitely nearer to a 
solution than could ever have been dreamed before, but generally 
on lines adopted by the Western Powers of the Entente, and in 
particular on the basis of self-determination, which was the main 
principle adopted a t  Versailles in the delimitation of the new 
frontiers. New national states were constituted with far  smaller 
minority elements than had been the case before. Of these new 
states the majority were republics. This led to a total revision 
of Slavonic aspirations, many of which were already practically 
achieved. 

On the other hand Slavophilism in its purer form underwent a 
remarkable revival. The theory of Kireyevsky, which saw in the 
course of Western European history a bankruptcy of humanism, 
seemed to some remarkable Russian thinkers, such as Berdiayev 
and Bulgakov, to receive striking confirmation from the present 
situation in Russia, and these thinkers, calling attention to the 
historical fact that Byzantine Caesaro-Papism had ended with 
the fall of Tsardom, reverted to  the first Slavophils in the hope 
of finding bases for deeper social C O ~ S C ~ O U S ~ ~ S S  for Russia. 

See A. Fischel, Der Panslavismm bis z u m  weltkrieg ( 1 ~ 1 ~ ;  bib.; 
good, clear and generally fair account from standpoint otf a political 
opponent) ; The Slavonic Review, passim especially in 1928. 

(B. P.) 
PANSY or HEARTSEASE, a favourite garden flower, one 

of the oldest in cultivation, belonging to the genus Viola of the 
violet family (Violaceae). I t  has been grown for so long a period 
under such diverse conditions and in such a variety of forms that 
its origin is uncertain. The numerous handsome forms, with their 
striking variations of size and colour, are purely an artificial 
production of the gardeners and differ in a marked degree from 
any related plant now known. ~h~ pansy is generally sup- 
posed to be merely a cultivated form of viola tricolor (see v ~ ~ -  
L E T ) ,  a weed of European grain fields, the garden pansy hence 
being designated as v. tricolor hortensis. 

The tufted or bedding pansy, called also horned violet, is a cul- 
tivated form of Viola cornuta, a native of Spain and the Pyrenees 
mo,ntains. I t  differs from the true pansy in its tufted habit of 
gro\Tih and in the shape and position of its floffer parts, ~h~ 
petals, which are ohovate in form, do not overlap as in the true 
pansy, but stand distinctly apart. The spur on the lower petal, 
instead of being short and rounded, is long, slender and sharp- 
pointed, whence the name horned violet. There are  numerous 
garden forms varying greatly in  colour, ranging from violet to  
white. 

The modern varieties of the pansy consist of the show varieties 
and the fancy varieties, obtained from Belgium, and now much 
improved. Show varieties are subdivided according to the colour 

1 of the flowers into selfs, white grounds and yellow grounds. The , fancy or Belgian pansies have various colours blended, and the 
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petals are blotched, streaked or edged. The bedding varieties 
known as Violas or tufted pansies, have been raised by crossing 
the pale-blue Viola cornuta, and also V .  lutea, with the show pan- 
sies. They are hardier than the true pansies and are free-blooming 
sorts marked by effectiveness of colour in the mass. 

The garden pansy is a short-lived'perennial which must constantlq 
be renewed. It does not like summer heat and is best raised fror 
seed in a greenhouse or frame, and used for spring-bedding effects 
The tufted pansies, which stand the heat better, can be groan a. 
garden perennials, preferably in partial shade. (N. TR.) 

PANTAENUS, head of the catechetical school a t  Alexandria 
c. A.D. 180-zoo, known chiefly as having been the master of 
Clement, who succeeded him, and of Alexander, bishop of Jeru- 
salem. Clement speaks of him as the "Sicilian bee," but of his 
birth and death nothing is known. Eusebius and Jerome speak 
of him as having been, originally a t  least, a Stoic, and as having 
been sent, on account of his zeal and learning, as  a missionary to 
"India." There is some reason to think that this means the 
Malabar coast. Only a few brief reminiscences of his teaching 
are extant. (See Routh, Rel. sac. i 37 5-383.) 

PANTALEONI, MAFFEO (1857-1924), Italian econ- 
omist and politician, n a s  born a t  Frascati in 1857. I n  1902 he was 
appointed professor in the University of Rome, a post which he 
held until his death. His Pure Eco7zomics (published in 1889, Eng. 
trans., 1898) was the first organic treatise in which-in accord- 
ance with the teaching of Marshall-the doctrines of the classical 
writers on value were harmonized with the new utility theory of 
Gossen and Jevons. Pantaleoni was deputy for Macerata in the 
11th legislature. On the outbreak of IVorld War I he was an 
ardent pro-Entente interventionist. After the Armistice he op- 
posed Bolshevism and was a warm supporter of the Fascist move- 
ment, being one of the first senators created by the Fascist gov- 
ernment. H e  died in Milan on Oct. 29, 1924. 

Pantaleoni's works include: Teoria della translazione dei tributi 
(1882) ; Dell' anzvzontare probabile della ricchezza in Italia (1885) ; 
Manuale di  ecojzontia pura (1889) ; Scritti varii di  economia; La caduta 
del Credito Mobizliare; Note i n  ntargine alla guerra, Bolscevismo ztal- 
iano and Erotemi d i  Econontia ( 1 9 2 6 ) .  

PANTALOON [Ital. patztalone], a character in  the old 
Italian popular comedy, said to  represent a Venetian, from the 
favourite Venetian saint San Pantaleone, and transferred from it 
to pantomime (q.v.). The Italian pantaloon was always a silly 
old man vtith spectacles and wearing slippers, and his character 
was maintained in pantomime and has also made his name a 
synonym for a tottering dotard, as in Shakespeare's As Y o u  Like 
I t  (11 vii 158). 

From the Venetian usage the word "pantaloon" (whence 
"pants") has also been given to certain forms of garment for 
the legs, the exact meaning varying a t  different times. 

PANTELLERIA, an island in the Mediterranean (ancient 
C o s s y ~ a ) ,  62 mi. S.W. of the southwestern extremity of Sicily and 
44 mi. E. of the African coast, belonging to the Sicilian province 
of Trapani. Pop. (1931) 9,679. I t  is entirely of volcanic origin 
and about 45 sq.mi. in area; the highest point, an extinct crater, is 
2,743 ft .  above sea level. Hot  mineral springs and ebullitions of 
steam still testify to  the presence of volcanic activity. The island 
is fertile but lacks fresh mater. The chief town (3,804 in 1936) is 
on the northwest, upon the sole harbour (fit only for small steam- 
ers),  which is fortified. There is also a penal colony here. Sweet 
wine and raisins are exported. 

On the west coast, 2 mi. southeast of the harbour, a neolithic 
village was situated, with a rampart of small blocks of obsidian, 
upon the east: within it  remains of huts were found, with 
pottery, tools of obsidian, etc. To  the southeast are tombs, known 
as sesi, similar to the nuraglzi of Sardinia, consisting of round 
or elliptical towers with sepulchral chambers in them, built of 
rough blocks of lava. Fifty-seven of them can still be traced. 
The largest is an ellipse of about 60 by 66 ft., but most of the 
sesi have a diameter of 20-25 ft. only. After a considerable in- 
terval, during which the island probably remained uninhabited, 
the Carthaginians took possession of it, occupying as their acrop- 
olis the twin hill of San Marco and Sta. Teresa, I mi. south of 
the t o a n  of I'antelleria. 

The Romans occupied the island in 255 B.c., lost i t  again the 
next year and recovered it  in 217 B.C. Under the empire it  
served as a place of banishment for prominent persons and mem- 
bers of the imperial family. About 700 the Christian population 
was annihilated by the Arabs, from whom the island was taken 
in 1123 by Roger of Sicily. I n  1311 a Spanish fleet, under the 
command of Requesens, won a considerable victory here, and his 
family became princes of Pantelleria until I 553, when the town 
was sacked by the Turks. 

The strategic situation of the island in the narrow passage 
dividing the eastern and the western Mediterranean induced the 
Italian government of Mussolini to fortify the island, using its 
rocks and caverns for the purpose. The rocky island did not offer 
sufficient land for air bases; so Lampedusa (q.v.) was made a 
complementary air base. I n  June 1943 these installations were 
subjected to the most intensive air assault of World War I1 to 
that date, w$en Allied bombers rained tons of bombs on the 
island. All buildings and fortifications were practically levelled 
when Pantelleria surrendered to the Allies June 11, 1943. J t  be- 
came the first metropolitan Italian territory occupied in World 
War I1 by the British and American forces. 

See Orsi, "Pantelleria" (in Aifonz~menti dei Lincei 1899, ix 193-284). 
(T. A.; X.) 

PANTHEISM (Gr. rev, neut. of &, all, every, 6e6s, God) 
and its kindred terms are of modern origin. Toland, in 170j, 
described himself as a Pantheist, and ~t is commonly said that 
the word had not been used before. Johnson defines a Pantheist 
as "one who confounds God with the Universe: a name given 
to the followers of Spinoza." But once coined, the terms were 
found convenient to describe much older systems. Thus we find 
one system called pantheistic because i t  treats God as "first in 
rank and not in time," and so implicitly denies creation; another 
system because i t  believes- not in '.individual substantial souls. 
but instead in one universal vital sensitive force"; another be- 
cause it  conceives God as "permeating the world like an all- 
pervading breath" and the human soul as "part of the Deity"; 
another because instead of creation out of nothing i t  affirms 
an infinite eternal substance which rouses itself into action and 
clothes itself in a multiplicity of forms-forms which in the 
aggregate make up the universe and in the end return into the 
Inscrutable Oneness from whence they came forth. 

The use of the term is further illustrated: ( I )  By the saying 
of Ritschl that "if we obliterate the limit between God and the 
world, and thus prefer the pantheistic to  the Christian concep- 
tion, we ignore the Christian principle which treats the indi- 
vidual man as of higher worth than the whole ~vorld" (Reclztfer- 
tigung und Versohnzmg, iii p. 201); ( 2 )  by the Roman Catholic 
argument that Pantheism implies a conception of "emanation 
from God" or of "evolution in God," which is contrary to His 
nature (Tanqueray, Syn.  Theol. Dog., ii 423); (3 )  by the well- 
known saying of Schopenhauer that a Pantheism which "ex- 
plains every phenomenon as a theophany" must "also be applied 
to  the most terrible and abominable phenomena." 

Definitions.-If, then, we seek for definitions of Pantheism 
we shall find them variously given. A system may be called 
pantheistic if i t  sets value upon the unity of the world, without 
insisting upon ultimate distinctness of personality either in God 
or man; if i t  teaches a single immanent principle-a "life-force" 
or what not-in such a way as to  diminish the importance or 
independence of individuals; if without a doctrine of creation, 
it recognizes God as working in natural law generally, or even 
in any single department of reality. "Where Love is, there God 
is"; "It is God that mortal should help mortal"; "God is the 
moral order of the Universe'-even "God is the moral and re- 
demptive order of the world which Christ revealed"-might 
from some points of view be regar&d as pantheistic sentiments. 

Thus m-e must recognize different forms of pantheistic theory. 
"For Pantheism," i t  has been said, "God is immanent in the 
Universe of finite things." I n  the more popular or easy-going 
form of it, which has received classical expression in the famous 
passage of Pope ("Warms in the sun, refreshes in the breeze." 
etc.), God is a yervdding presence. 111 the l~rofounder forms of 
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it, a s  in Spinoza, everything is a fragment or mode of God, is 
unreal or only relatively real apart from God and finds its 
reality in God (S. Alexander, Space, Time and Deity, ii. 389). 
No one, it  is sometimes said, "should be called a Pantheist unless 
he regards everything as equally a manifestation of God." Such 
Pantheism is in extreme opposition to Hegelianism-itself some- 
times labelled "pantheistic" (Tanqueray, S.T.D., i. 79)-for which 
appearances are on different and graded levels. 

Rel igious Objections.-The common religious objections to  
Pantheism are based on the fear that it must obliterate moral dis- 
tinctions; or that it  must destroy faith in a God with whom man 
can hold converse. Yet religion has an obvious interest in the 
unity which Pantheism affirms. Faith implies that in the Universe 
at  large (through evil overcome) the good is realized in its entirety. 
On no other basis is complete religious trust possible. For faith, 
therefore, God cannot be less than the Whole. A God not in- 
clusive of all good is less than perfect. If God, all-inclusive of 
good, is not also the all-inclusive reality, the Universe is not the 
realization of the good. A consummate work of any kind is injured 
as much by addition as by diminution. The objections to  Dante's 
LI I; ly Lhat God's self-re-"-elation mast leave behind it  an "infinite 
excess of unrevealed good" (Parad., xix. 45) are clear from the 
context (67-78). God, then, must be thus conceived as just the 
Good in its full realization. H e  is not merely an omniscient Being. 
H e  must also include all the truth and reality which He knows. 
H e  is not merely a Cause whose effect is outside itself. The 
Christian conception of mankind as within God "in whom all 
things hold together" (Col. i. 17) is itself a species of Pantheism. 
The chief problem that remains is to  reconcile this all-inclusive 
unity with the distinction of good from evil and of God from men. 

(C. J. SH.) 
Philosophy.--In philosophy and theology, pantheism is the 

theory that "God is all, and all is God." The Universe is not 
a creation distinct from God, nor merely a part of God; neither 
is God outside the universe, or transcendental, nor is H e  merely 
a part, or an immanent aspect, of the universe. God is the Uni- 
verse, and the Universe is God. Finite minds and finite things, all 
the objects of ordinary human experience are only modes, modi- 
fications, or fragments of God, who is so much more than any 
of them or the mere sum of all of them. Such, briefly, is the mean- 
ing of Pantheism. I t  must be remembered, however, that Pan- 
theism is not merely an abstract theory, but a total attitude, a 
religion, and the attitude may be there in the form of a religious 
sentiment, or in  the form of a poet's feeling for Nature, and yet 
may not attain to  anything so articulate as an explicit, reasoned 
philosophy. I t  is likely enough that with most of the pantheists 
past and present pantheism has been little more than a vague 
intuition and a n  inarticulate mood. 

The classical exponent of the philosophy of pantheism was 
Spinoza. But pantheism is very old and international. I t  is found 
in ancient India, perhaps 1000 B.c., in  the identification of Brah- 
man with the universe. I n  Egypt also it  is met with quite early 
in the successive identifications of Ra, Isis and Osiris, with 
everything that exists. According to Plutarch the temple of Isis 
bore the inscription: "I am all that hath been, is, or shall be; 
and no mortal has lifted m y  veil." Among the Greeks there were 
pantheistic philosophers from the 6th century B.C. onwards. The 
best known of them are Xenophanes, Parmenides, Heraclitus, and 
Cleanthes the Stoic, whose hymn to Zeus is one of the beauties 
of pantheistic poetry. During the Middle Ages a pantheistic 
strain is observable in Neoplatonism, and in some representatives 
of all the historic religions. Christianity is represented by John 
Scotus Erigena (9th century) ail6 David of Dinant (12th cen- 
tury) among others. Islam had its great pantheist in Averroes, or 
Ibn Roschd (12th century). Judaism had its pantheistic Kab- 
balists. The Revival of Learning during the ~ q t h ,  15th and 16th 
centuries brought with it  a more sympathetic attitude towards 
Nature, more like that of the Greeks and of the Hebrew nature 
poets than that which had found expression in the familiar quota- 
tion which linked together "the world, the flesh and the devil." 
The most famous of the pantheists of this period of the Renais- 
sance was Giordano Bruno, who perished at  the stake in 1600, by 

order of the Inquisition. There followed Spinoza. and later John 
Toland, the first to introduce the term "pantheist," in 1705. 
Until near the end of the 18th century there was little induce- 
ment to profess pantheism even if one embraced it. "Pantheism" 
was used as a synonym of "atheism" and applied as a term of 
abuse. But from then on one meets with renowned names in the 
chronicles of pantheism-the poets Lessing and Goethe, the 
philosophers Fichte, Schelling and Hegel, and even Christian 
theologians like Schleiermacher and Strauss. 

The question of "personality" has always been one of the chief 
objections urged by opponents of pantheism. And that in two 
ways. On the one hand, the idea of a God who is not personal, 
towards whom they cannot feel as children towards their Father, 
leaves them rather cold and disconsolate. On the other hand, they 
cannot relish the thought that human beings are not permanent 
or eternal personalities. On both these points, omitting alto- 
gether the more childish and cruder forms of the claims implied in 
these objections, there has been much misunderstanding. What 
pantheism really objects to  is the conception of God as  though 
He were a big man. s u m a n  personality is largely the result of 
limitatims an:! deficiencies such as c a ~ n o t  bc attribiited to  the 
Infinite. There must be something as infinitely superior to  human 
personality as human personality is superior to  the unity of a 
grain of sand. If one insists on speaking of divine "personality" 
this must be conceived as differently from human personality 
"as the heavens are high above the earth." And then the term 
really loses its ordinary meaning, as Spinoza insisted in another 
connection. What alarms some people is probably the assumption 
that to  say that God is not "personal" is to  say that H e  is less 
than that ;  but that, of course, is an absurd misinterpretation of 
a view which insists on the incomparable superiority of the in- 
finite to  the finite. With regard to  the second point, the anxiety 
to  be reassured about human immortality or the perpetuation of 
human personality, on this point, too, there has been much mis- 
understanding. Pantheism, it  is true, does not exactly encourage 
anything like a belief in personal resurrection. But it  does leave 
room for the kind of immortality which can be accepted or de- 
sired by people who think and are not vain. 

Goethe in his poem "One and All" expressed the thought that 
to lose oneself in the Infinite is the way to find oneself. Many 
lesser men have felt that to  identify oneself with some great 
cause is the worthiest kind of immortality. And, on the other 
hand, some of those who have achieved most have readily attrib- 
uted the credit for their achievements to  a greater power working 
through them. 

As Spinoza was the great philosopher of pantheism so Goethe 
was its great poet. Strains more or less pantheistic may, of 
course, be found in all the great nature poets from some of the 
Psalmists to Wordsworth, just as a more or less pantheistic mood 
is to  be found in many of the religious mystics. But Goethe's 
pantheism was partly at  least the fruit of a close study of Spinoza's 
philosophy. I t  was both "Truth and Poetry" with him. The 
great systems of philosophy are all akin to great poetic creations. 
Plato already described philosophy as the highest kind of poetry. 
This is perhaps especially true of pantheistic philosophy. And 
what the student of pantheistic philosophy needs above all is "a 
heart that understands." I n  this respect the poetry of Words- 
worth and, even more so, that of Goethe may be found most 
helpful and illuminating, a t  least as an introduction to pantheism. 

See METAPHYSICS and MONISM. See also J. A. Picton, Pantheism 
(1914) and The Religion of the Universe (1904) ; J. Hunt, A n  Essay 
on Pantheisnz (1893) ; C.  E. Plumptre, The History of Pantheism 
(1878). (A.  Wo.) 
PANTHEON, a building for the worship of all the gods 

revered in a certain locality; hence a building where famous men 
are buried, or a structure built to commemorate a number of 
national heroes. The most 'famous example of this usage is that 
of the pantheon a t  Regensburg, also called the Valhalla, erected 
by Ludwig I of Bavaria, in memory of German heroes. More 
specifically, pantheon is the name of three famous buildings, 
one of which is in Athens. one in Rome and one in Paris. The Athe- 
nian pantheon, less well known than the other two, was constructed 
by the Roman emperor Hadrian. The Roman pantheon was 
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begun by  Agrippa in 27 B.c., probably as a rectangular building 
of ordinary temple type. It was completely rebuilt by Hadrian, 
in its present circular form ( I  1-1 2 5 ) ,  the columns of the present 
front porch being probably those of the earlier building. Under 
Septimus Severus repairs and alterations were made; it  is likely 
that a t  this time the rectangular coffers were cut on the inside 
face of the dome. The Roman pantheon is remarkable, not only 
for its size, the dome being 144 f t .  in diameter, and for its 
elaborate brick construction, but also for its perfect preservation 
and the fact that for almost 2,000 years it has served continuously 
as a place of worship, having been dedicated in A.D. 609 as the 
church of S. Maria Rotunda. The gilt bronze tiles that once 
covered the dome were stripped off and carried to Constantinople 
a t  an early date, and in the 17th century the bronze trusses and 
girders which carried the portico roof were melted and used to 
make Bernini's baldachino in S. Peter's a t  Rome. The present 
stucco panels and pilasters that circle the interior above the order 
cornice and below the spring of the dome are of late Renaissance 
date, and the bronze rosettes and mouldings that once decorated 
the coffers have disappeared. Otherwise, the interior of the build- 
ing exists in its exquisite original form. 

The pantheon at  Paris was begun in 1764 by Soufflot as the 
church of S. Genevieve. This was secularized under the Revolu- 
tion and then received its present name- panthion. I t  served 
as a church, also, from 1828-30 and from 1851-70. The panthCon 
at  Paris bears little resemblance to  the Roman example. I t  is a 
cruciform building with a high triple dome over the crossing and 
the four arms vaulted with lower saucer domes on pendentives. 

PANTHER, another name for the leopard (q.v.), also used 
in America as the name of the puma (q.v.). The panther was 
formerly supposed to be a distinct animal from the pardus, pard, 
the leopard. 

I n  modern times a distinction had been unscientifically drawn 
between a larger type of leopard to which the name panther was 
given, and a smaller and more graceful specimen. 

PANTIN, an industrial suburb of Paris in the department of 
Seine, on the Canal d'Ourcq. Pop. (1936) 37,716. I t  has a 17th 
century church. 

I t  manufactures boilers, wagons, machinery, pianos, oil, glass, 
chemicals, chocolates, polish, perfumery and tobacco. There are 
also dye-works, foundries and distilleries. 

PANTOMIME, the representation of emotions, action and 
various situations entirely by body movement, gesture and steps. 
I t  occurs in all primitive stages of civilization, expressing itself in 
war-dances, animal mimicry and sacrificial rites, and in Indian 
and Egyptian civilization it  had already developed artistic forms. 
The Greeks sometimes employed choruses to  accompany their 
pantomimes. The Romans, especially, cultivated pantomime, and 
in the time of the empire they even had a special school for its 
development. They distinguished the various characters in the 
pantomime by means of masks. They also employed scenic effects, 
resulting in dramatic action presented in the manner of the the- 
atre. I n  Roman usage the term was applied both to  the actor of 
this kind of play and to the play itself; less logically, we also 
use the term to signify the method of the actor when confined to 
gesticulation. Historically speaking, so far as the Western drama 
is concerned there is no intrinsic difference between the Roman 
pantomimz~s and the modern "ballet of action," except that the 
latter is accompanied by instrumental music only, and that the 
personages appearing in it  are not usually masked. The English 
"dumb-show," though fulfilling a special purpose of its own, was 
likewise in the true sense of the word pantomimic. The modern 
pantomime, as the word is still used, more especially in connection 
with the English stage, signifies a dramatic entertainment in which 
the action is carried on with the help of spectacle, music and 
dancing, and in which the performance of that action or .of its 
adjuncts is conducted by certain conventional characters, origi- 
nally derived from Italian "masked comedy." 

L a t e r  Development.- The religious mystery plays of the 
middle ages again show traces of the old pantomime-as a later 
development came the contmedia dell' arte (q.v.) introducing the 
popular figures of Harlequin (q.v.), the clown, Truffaldino, etc.- 

in which song and dance alternated with improvised jests. Plays 
of this nature written round the traditional Hansw4rst enjoyed 
the greatest popularity in Germany and especially in  Vienna, until 
well into the 19th century. 

In  Germany, where the term pantomime was not used, a rude 
form of dramatic buffoonery, corresponding to the coarser sides 
of the modern English species so-called, long flourished, and threw 
back for centuries the progress of the regular drama. The banish- 
ment of Hanswz~rst from the German stage was formally pro- 
claimed by the famous actress Caroline Neuber a t  Leipzig in a 
play composed for the.purpose in 1737. After being at  last sup- 
pressed, it  found a commendable substitute in the modern 
Zauberposse, the more genial Vienna counterpart of the Paris 
fierie and the modern English extravaganza. 

About 1723, this type of entertainment gained a firm footing 
in England, where the harlequinade, Dr.  Faustus, was given at  
Drury Lane, and was followed by many similar plays. Besides, 
this pantomime form, consisting solely of a series of dances with 
musical accompaniment, continued to hold its own. These were 
known as "ballets" or. ballet (q.v.) and reached their highest 
development under Jean Georges Noverre (q.v.) who, in the 18th 
century, introduced the same reforms into the art of dancing 
which C. W. Gluck had introduced into music. H e  composed 
elaborate dance-dramas, in which wide use was made of emotional 
situations. H e  attempted to restore pantomime proper to  the 
stage as an independent species, by  treating mythological subjects 
seriously in artificial ballets. This attempt, which of course could 
not prove permanently successful, met in England also with great 
applause. Noverre's pantomime or ballet Cupid and Psyclze is 
commended as of very extraordinary merit in the choice and 
execution of the subject. I t  seems to have been without words. 
The writer of the tract states that "very lately the serious panto- 
mime has made a new advance in this country, and has gained 
establishment in an English theatre"; but he leaves it  an open 
question whether the grand ballet of Medea and Jason (apparently 
produced a few years earlier, for a burlesque on the subject came 
out in 1781) was the first complete performance of the kind pro- 
duced in England. H e  also notes Tlte Death of Captain Cook, 
adapted from the Parisian stage, as possessing considerable dra- 
matic merit, and exhibiting "a pleasing picture of savage customs 
and manners." , 

Recent  Revival.-In the 19th century the pantomime very 
nearly disappeared from the stage owing t o  the decline in the 
art of the ballet. I t  is gratifying to observe that the "new dance" 
which is being developed mainly in Germany, under the leadership 
of Rudolf von Laban and Mary Wigman, has revived the ar t  of 
the pantomime. The new dance-drama (neue Tanzbuhne)  founded 
and directed by Hanns Niedecken-Gebhard has as its main object 
the cultivation of pantomime in opera. Under the choreographic 
direction of Kurt Jooss and Jens Keith, i t  has produced the fantasy 
Die Braz4tfahrt and the Ta~zztragodie and applied Mozart's music 
for Noverre's Les  Petits Riens to  a new form of ballet production. 
At the Berlin opera house the ballet master, Max Terpis, has pro- 
duced a series of pantomimes on a more important scale. The 
work at  Hanover of the ballet master, Mme. Yvonne Georgi, 
deserves special notice; in collaboration with Harald Kreutzberg, 
she has produced remarkable dances which consciously combine 
stage-craft and the medium of expression provided by the ar t  of 
the modern theatre. The ballets by Diaghileff, with their combina- 
tion of the old art of the ballet and the new expressionist dance, are 
also striking representations of the real pantomime dance. 

BIBLIOGRAPHY.-FO~ a general survey see K. F. F .  Flogel, Geschichte 
des Grotesk-Komischen, revised ed. by F. W. Eveling (1867) ; A. Pou- 
gin, Dictionnaire historiqzle et pittoresque du thtcitre (Paris, 188s). As 
to the commedia dell' arte, masked comedy in Italy and France, and 
their influence on French regular comedy, see L. Moland, Molizre et la 
comedie italienne (2nd ed. Paris, 1867) ; and 0. Driesen's remarkable 
study, Der Ursprung des Harlekin (Berlin, 1904). As to the German 
Hanswurst and Hanswz~rstiaden, see G. Gervinus, Geschichte der 
deutschen Dichtzung, vol. iii. (Leipzig, 1853) ; E. Devrient, Gesch. der 
deutschen Schauspietkunst, vol. ii. (Leipzig, 1848) ; and as to the Ger- 
man Harlequin, Lessing's Hamburgische Dramaturgic, no. 18 (1767), 
and the reference there to J. Moser's Harlekin oder Vertheidigung des 
Grotesk-Komischen (1761). As to English pantomime, see Genest, 
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Brrount o f  the English Stage ( 1 0  vol. Bath, 18321, especially vol. iii; I 
~ i b d i n ,  ~o f l t p l e t e  History o f  the Stage ( j  vol. London, 1800)~ espe- 
cially vol. ii, iv and v ;  Apology for the Life o f  Colley Gibber, ed. 
R. W .  Lowe (z  vol. London, 1 8 8 ~ )  ; P. Fitzgerald, Life of  Garrick (2 
vol. London, 1868) ; R. J. Broadbent, A History of Pantomime (1901) ; 
0 .  Bie, Der Tanz ( rgo j )  ; H .  Niedecken, Jean Georges Noverre, Sein 
I d e n  seine; A. Levinson, J. G. Noverre, Lettres la dame 
(1927). KR.) 

PANTOPOD& an alternative name for  the PycnogOnida 
( q . ~ . ) ,  an aberrant group of arthropods, perhaps related to  the 
Arachnida (q.v.). 

PANTUN, a quatrain in Malay literature, generally a riddle 
or puzzle-verse where the third and fourth lines pose a problem 
or carry a surprise. The first and third and the second and fourth 
lines rhyme. The peculiarity of the verse-form resides in the 
fact that the first two lines have as a rule no actual connec- 
tion, in so far  as meaning is concerned, with the last two1 or 
with one another, and have for their raison d'dtre a means of 
supplying rhymes for the concluding lines. For instance:- 

SEn-nzidoh khyu di-rimba 
BBnang khrap bdr-siltzpz~l plileh: 
c+zgyob dtidnb h~r-tiirdpb rihn; 
JZngan di-hhvap kata-knn billeh. 

The rhododendron is a wood of the jungle, 
The strings the frame-work of the loom are in a tangled knot. 
It is true that I sit on thy lap, 
But do not therefore cherish the hope that thou canst take any 

other liberty. 
Here, it will be seen, the first two lines have no meaning, 

though according to the Malayan mind, on occasion, these "rhyme- 
making" lines are held to  contain some obscure symbolic refer- 
ence to  those which follow them. The Malay is not exacting 
with regard to  the correctness of his rhymes, and to his ear r im-  
ba and riba rhyme as exactly as N l e k  and bzilelz. I t  should also 
be noted that in  the above example, as is not infrequently the 
case with the Malay pantzdn, there is a similar attempt at  rhyme 
between the initial words of the lines as well as between the 
word with which they conclude, senzidoh and szinggoh, benang and 
jZngan and k i r a p  and haiap all rhyming to the Malayan ear. 
There are large numbers of well-known pantzln with which prac- 
tically all Malays are acquainted, much as the commoner proverbs 
are familiar t o  Americans and Europeans, and it  is not an infre- 
quent practice in conversation for the first line of a pantun, that 
is, one of the two lines to  which no real meaning attaches, to be 
quoted alone, the audience being supposed to possess the necessary 
knowledge t o  fit on the remaining lines for himself and thus t o  
discover the significance of the aIlusion. Among cultured Malays, 
more especially those living in the neighbourhood of the raja's 
court, new pantulz are constantly being composed, many of them 
being of a highly topical character, and these improvisations are 
quoted from man to man until they become current like the old. 
nell-known verses, though within a far more restricted area. 

Often, too, the pantz~rt is used in lovemaking, but it  is then 
usually composed for  the exclusive use of the author and for the 
delectation of his lady-loves and does not find its way into 
the public stock of verses. "Capping" pantun is also a not un- 
common pastime, and many &falays continue such contests for 
hours without once repeating the same verse, and often improvise 
quatrains when their stock threatens to  become exhausted. When 
this game is played by skilled versifiers, the pantun last quoted, 
and very frequently the second line thereof, is used as the tag 
on which to hang the succeeding verse. 

I n  imitation of the Malay quatrain, Victor Hugo in Les  Orien- 
tales (1829) used the pantourn and set a fashion which was fol- 
iowed by ThCodore de Banville and Leconte de Lisle. I n  English 
the best example of pa f t t o z~m is Austin Dobson's I n  Town.  I n  the 
French and English imitations, the verse form is in four-line 
stanzas, the second and fourth line of each verse forming the,  
first and third of the next, and so on to the last stanza, where 
the first and third line of the first stanza form the second and 
fourth line. 

see R. J. mlkinson and R. 0. Winstedt Pantun Melayu (IgI4) ; 
0. T. Dussek, Teka-Teki (1918). 

PAN-TURANIAMISM. I n  the Persian epic Tzcran means 

the steppes and deserts of Central Asia, in contrast to  the culti- 
vated country of Iran  or Persia. The people of Turan were the 
nomads who had constantly overrun persia from the northeast, 
and who belonged linguistically t o  the peoples speaking the so- 
called agglutinative languages. The  word Turanian was coined by 
modern European philologists to  cover this agglutinative group. 

Turanian researches were first taken u p  seriously by  the 
Magyars of Hungary, and this for two reasons. The first reason 
was that the Magyar language belongs to  the Ugro-Finnic branch 
of the agglutinative group. The second motive was political. 
During the half-century before World War I ,  the Hungarian 
statesmen were on the look-out for  allies against the Pan-Slav 
movement, and seized on the fact that ~ ~ ~ k i ~ h  also was a T ~ ~ ~ -  

language (though of a different branch from ~ ~ ~ ~ ~ ~ i ~ ~ ) ,  
in order to to  the ~~~k~ the idea of a ~ ~ ~ ~ ~ ~ - ~ ~ ~ k i ~ h  
entente against the Slavs, a supposed linguistic kinship being 

to imply a common racial origin. ~h~ ~ ~ ~ k ~ ,  however, 
translated Pan-Turanianism into Pan-Turkism, that is, into the 
narrower idea of a brotherhood between all peoples speaking 
Turkish dialects, with an insistence upon the aboriginal Turkish 
element in their own Osmanlf language and cu!t-re. But the 
Ottoman Turks felt vividly their solidarity with the whole Muslim 
world. the leaders of the Committee of Union and  Progress 
always tried to  run Pan-Islamism and Pan-Turkism i n  double 
harness. I t  was only af ter  the rise of a new Turkish national 
movement in  1919 that the Turks consciously and completely 
abandoned the Islamic basis of the Turkish state and constructed 
a Turkish republic on exclusively national foundations. Mean- 
while, Mustafa Kemal Pasha and his party overthrew the other 
side of the original movement, which insisted not merely upon 
Turkifying the Ottoman state but on re-creating the links be- 
tween the Ottoman Turks and other Turkish peoples. 

I t  is worthy of note that the 15,000,ooo or 16,000,000 Turks 
of the Union of Soviet Socialist Republics have been given a far- 
reaching political autonomy within the framework of the union, 
v,hich they never enjoyed under the tsardom. Of the six republics 
constituting the union two, namely, the Turkmen and the Uzbeg 
republic, are Turkish. Again, one of the three members of the 
Trans-Caucasian republic (which itself is a member of the 
Union) is the Turkish republic of Azerbaijan. Finally, within the 
Russian Soviet Federal Socialist Republic, which is the leading 
member of the Soviet union, there are a number of autonomous 
Turkish units, such as the Tatar republic, the Bashkir republic, 
the Kirghiz republic, the Karakalpak autonomous district, and 
several other less important territories like the Yakutsk republic 
in the far northeast of Siberia. 

B m ~ ~ o ~ ~ ~ ~ ~ y . - B r i t i s l z  Admiralty Manual on the Turanians and 
Pan-Tl~ranianisnz ( 1 9 2 0 )  ; British Foreign Office Peace Handbook, 
Mahonzlnedalz IIistory (1920) ; Tekin Alp (pseudonym) ~ i i r k i smus  
und Pantzirkismus (Weimar, I Q I  j) . 

PANYASIS (more correctly, PANYASSIS), of Halicarnassus, 
Greek epic poet, uncle or cousin of.Herodotus, flourished about 
470 B.C. H e  was put to  death by the tyrant Lygdamis ( c .  454). 
His chief poems were the Heracleias in  14 books, describing the 
adventures of Heracles in  various parts of the world, and the 
Ionica in  elegiacs, giving a n  account of the founding and settle- 
ment of the Ionic colonies in  Asia Minor. Although not much 
esteemed in his own time, some later critics assigned him the 
next place to Homer (see Quintilian, Ins t .  orat. x i s4) .  

Fragments in G. Kinkel, Epic. poet. fragments (1877), ed. sepa- 
rately by J. P. Tzschirner (1842) ; F. P.  Funcke, De  anya as id is vita 
("37) ; R. Krausse, De (''9'). 

PANZINI, ALFRED0 (1863-1~39)~ Italian novelist and 
essayist, was born in  Senigallia, Marche, Italy, Dec. 31, 1863. 
He was educated a t  Venice and a t  the University of Bologna, 
where he studied under the poet Giosue Carducci. H e  contributed 
frequently to  magazines in  the next years, particularly t o  the 
Corriere della Sera and the Nuova  Antologia. I n  1893 he pub- 
Iished his first book, I1 Libro de i  Mort i ,  and was thus launched in 
earnest on his career as a writer. H e  wrote prolifically from that 
time until his death, his works including chiefly novels, essays 
and short stories. 
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there they were buried, and their tombs were known and honoured. 
These facts rendered the Roman Church in the highest degree 
sacred. About the time that Peter and Paul died in  Rome the 
primitive centre of Christianity-that is to say, Jerusalem-was 
disappearing amidst the disaster of the war of the Roman empire 
with the Jews. Moreover, the Church of Jerusalem, narrowed 
by Jewish Christian particularism, was hardly qualified to remain 
the metropolis of Christianity, which was gradually gaining ground 
in the Graeco-Roman world. The true centre of this world was 
the capital of the empire; the transference was consequently ac- 
cepted as natural a t  an early date. The idea that the Roman 
Church is a t  the head of the other Churches, and has towards 
them certain duties consequent on this position, is expressed in 
various ways, with more or less clearness, in writings such as 
those of Clemens Romanus, Ignatius of Antioch and Hermas. 
I n  the 2nd century all Christendom flocked to Rome; there was 
a constant stream of people-bishops from distant parts, apologists 
or heresiarchs. All that was done or taught in Rome was im- 
mediately echoed through all the other Churches; Irenaeus and 
Tcrtullian constantly lay stress upon the tradition of the Roman 
Church, which ir? those very early days was almnst withnut rival<, 
save in Asia, where there were a number of flourishing churches, 
also apostolic in  origin, forming a compact group and conscious 
of their dignity. The great reception given to Polycarp on his 
visit to Rome in A.D. Isj and the attitude of St. Irenaeus show 
that on the whole the traditions of Rome and of Asia harmonized 
quite well. They came into conflict, however ( c .  A D .   go), on 
the question of the celebration of the festival of Easter. The 
bishop of Rome, Victor, desired his colleagues in the various parts 
of the Empire to form themselves into councils to inquire into 
this matter. The invitation was accepted by all; and, the con- 
sultation resulting in favour of the Roman usage, Victor thought 
fit ' to exclude the recalcitrant Churches of Asia from the Catholic 
communion. His conduct in this dispute, though its severity may 
have been open to criticism1 indicates a very definite conception 
on his part of his authority over the universal Church. In  the 
3rd century the same position was maintained, and the heads of 
the Roman Church continued to speak with the greatest authority. 
We find cases of their intervention in the ecclesiastical affairs of 
Alexandria, of the East, of Africa, Gaul and Spain. Though-the 
manner in which they wielded their authority sometimes meets 
with criticism (Irenaeus, Cyprian, Firmilianus), the principle of 
it  is never questioned. However, as time went on, certain Churches 
became powerful centres of Christianity, and even when they 
did not come into conflict with her, their very existence tended 
t o  diminish the prestige of the Roman Church. 

C e n t r i f u g a l  Forces in t h e  Cathol ic  Church.-After the 
period of the persecutions had passed by, the great ecclesiastical 
capitals Carthage, Alexandria, Antioch and Constantinople, as 
secondary centres of organization and administration, drew to 
themselves and kept in their hands a share in ecclesiastical affairs. 
I t  was only under quite exceptional circumstances that any need 
was felt for oecumenical decisions. Further, the direction of 
affairs, both ordinary and extraordinary, tended to pass from 
the bishops to  the state, which was now christianized. The Eastern 
Church had soon de fac to  as its head the Eastern emperors. 
Henceforth i t  receded more and more from the influence of the 
Roman Church, and this centrifugal movement was greatly helped 
by the fact that the Roman Church, having ceased to know the 
Greek language, found herself practically excluded from the 
world of Greek Christianity. 

I n  the West also centrifugal forces made themselves felt. After 
Cyprian the African episcopate, in proportion as it perfected 
its organization, seemed to feel less and less the need for close 
relations with the apostolic see. In  the 4th century the Donatist 
party was in open schism; the orthodox party had the upper 
hand in the time of Aurelius and Augustine; the regular meeting 
of the councils further increased the corporate cohesion of the 

'Victor's conduct in this matter was not approved by a 
number of bishops (including Jrenaeus), who protested against it 
( & u ~ r ~ a p a ~ e X ~ l r o u r a ~ )  in the interests of peace and Christian love 
(Eusebius, Hist. eccl. v. 24) .-IEo.2 

African episcopal body. From them sprang a code of ecclesiastical 
laws and a whole judiciai organization. With this organization, 
under the popes Zosimus, Boniface and Celestine the Roman 
Church came into conflict on somewhat trivial grounds, and was, 
on the whole, being worsted in the struggle, when the Vandal 
invasion of Africa took place, and for nearly a century t o  come 
the Catholic communities were subjected to  very hard treat- 
ment. 

During the 4th century i t  is to be noticed that, generally 
speaking, the Roman Church played a comparatively insignificant 
part in the West. From the time of popes Damasus and Siricius 
various affairs were referred to Rome from Africa, Spain or 
Gaul. The popes were asked to give decisions, and in answer 
to those demands drew up their first decretals. However, side by 
side with the Roman see was that of Milan, which was also the 
capital of the Western empire. From time to time i t  seemed as 
if Milan would become to Rome what Constantinople was t o  
Alexandria. However, any danger that menaced the prestige of 
Rome disappeared when the emperor Honorius removed the impe- 
rial residence to  Ravenna, and still m-ore so when the Western 
emperors were replaced in the north of Italy by barbarian sover- 
eigab, who were Arians. 

I n  Spain, Gaul, Brittany and the provinces of the Danube, 
similar political changes took place. When orthodox Christianity 
had gained the upper hand beyond the Alps and the Pyrenees, 
the episcopate of those countries grouped itself, as it  had done in 
the East, around the sovereigns. I n  Spain was produced a fairly 
strong religious centralization around the Visigothic king and 
the metropolitan of Toledo. I n  Gaul there was no chief metro- 
politan; but the king's court became, even sooner than that of 
Spain, the centre of episcopal affairs. The Britons and Irish, 
whose remoteness made them free from restriction, developed 
still more decided individuality. In  short, the workings of all the 
Western episcopates, from Africa to  the ocean, the Rhine and 
the Danube, lay outside the ordinary influence of the Roman see. 
All of them, even down to the metropolitan sees of Milan and 
Aquileia, practised a certain degree of autonomy, and in the 6th 
century this developed into what is called the Schism of the Three 
Chapters. With the exception of this schism, these episcopates 
were by no means in opposition to the Holy See. They always 
kept up relations of some kind, especially by means of pilgrim- 
ages, and it  was admitted that in any disputes which might 
arise with the Eastern Church the pope had the right to speak as 
representative of the whole of the Western Church. 

Rome and Constantinop1e.-This was the situation when St. 
Gregory was elected pope in 590. We may add that in peninsular 
Italy, which was most clearly under his ecclesiastical jurisdiction, 
the Lombards had spread havoc and ruin; so that nearly 90 
bishoprics had been suppressed, either temporarily or definitively. 
The pope could act directly only on the bishoprics of the coast 
districts or the islands. Beyond this limited circle he had to act 
by means of diplomatic channels, through the governments of 
the Lombards, Franks and Visigoths. On the Byzantine side his 
hands were less tied; but here he had to reckon with the theory 
of the five patriarchates which had been a force since Justinian. 
According to Byzantine ideas, the Church was governed-under 
the supreme authority, of course, of the emperor-by the five 
patriarchs of Rome, Constantinople, Alexandria, Antioch and 
Jerusalem. Rome had for a long time opposed this division, but, 
since some kind of division was necessary, had put forward the 
idea of the three sees of St. Peter-Rome, Alexandria and Antioch 
-those of Constantinople and Jerusalem being set aside, as 
resulting from later usurpations. But the last named were just 
the most important; in fact the only ones which counted a t  
all, since the monophysite secession had reduced the number of 
the orthodox in Syria and Egypt practically to nothing. This 
dissidence Islam was to complete, and by actually suppressing 
the patriarchate of Jerusalem to reduce Byzantine Christendom 
to the two patriarchates of Rome and Constantinople. 

There was no comparison between the two from the point of 
view of the East. The new Rome, where the emperor reigned, 
prevailed over the old, which was practically abandoned to the 
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barbarians. She was still by courtesy given the precedence, but 
that was all; the council in Trullo (692) even claimed to impose 
reforms on her. When Rome, abandoned by the distant emperors, 
was placed under the protection of the Franks (754), relations 
between her and the Greek Church became gradually more rare, 
the chief occasions being the question of the images in the 8th 
century, the quarrel between Photius and Ignatius in the gth, the 
affairs of the four marriages of the emperor Leo VI. and of the 
patriarch Theophylact in the 10th. On these different occasions 
the pope, ignored in ordinary times, was made use of by the 
Byzantine government to ratify measures which it  had found 
necessary to adopt in opposition to  the Greek episcopate. 

These relations were obviously very different from those which 
had been observed originally, and it  would be an injustice to 
the Roman Church to take them as typical of her relations with 
other Christian bodies. She had done all she could to defend her 
former position. Towards the end of the 4th century, when 
southern Illyricum (Macedonia, Greece, Crete) was passing under 
the authority of the Eastern emperor, she tried to  keep it  within 
her ecclesiastical obedience by creating the vicariate of Thessa- 
lonica. Pope Zosimus (417) made trial of a similar organization 
in the hope of attaching the churches of the Gauls more cleely 
to  himself. H e  also vainly struggled against the autonomy of 
Africa. 

Gregory  the Great ,  590-604.-It was Gregory I. who, though 
with no premeditated intention, was the first to  break this circle 
of autonomous or dissident Churches which was restricting the 
influences of the apostolic see. As the result of the missions sent 
to  England by him and his successors there arose a church 
which, in spite of certain Irish elements, was and remained 
Roman in origin, and, above all, spirit and tendency. I n  it the 
traditions of old culture and religious learning imported from 
Rome, where they had almost ceased to bear any fruit, found a 
new soil, in whiah they flourished. Theodore, Wilfrid, Benedict 
Biscop, Bede, Boniface, Ecgbert, Alcuin, revived the fire of learn- 
ing, which was almost extinct, and by their aid enlightenment 
was carried to the Continent, to decadent Gaul and barbarian 
Germany. The Churches of England and Germany, founded, far 
from all traditions of autonomy, by Roman legates, tendered 
their obedience voluntarily. I n  Gaul there was no hostility 
to the Holy See, but on the contrary a profound veneration 
for the great Christian sanctuary of the West. 

The surprising thing is that, although Rome was then included 
within the empire of the Franks, so that the popes were afforded 
special opportunities for activity, they showed for the most part 
no eagerness to strengthen their authority over the clergy beyond 
the Alps. Appeals and other matters of detail were referred 
to  them more often than under the Merovingians. They gave 
answers to  such questions as  were submitted t o  them; the 
machinery moved when set in motion from outside; but the 
popes did not attempt to interfere on their own initiative. The 
Frankish Church was directed, in fact, by the government of 
Charlemagne and Louis the Pious. When this failed, as hap- 
pened during the wars and partitions which followed the death of 
Louis, the fate of this Church, with no effective head and under no 
regular direction, was very uncertain. I t  was then that a clerk 
who saw that there was but an uncertain prospect of help from 
the pope of his time, conceived the shrewd idea of appealing to 
the popes of the past, so as to exhort the contemporary generation 
through the mouth of former popes, from Clement to Gregory. 
This design was realized in the celebrated forgery known as the 
"False Decretals" (see DECRETALS). 

Nicholas  I., 858-867.-Hardly were they in circulation through- 
out the Frankish empire when it  happened that a pope, Nicholas 
I., was elected who was animated by the same spirit as that 
which had inspired them. There was no lack of opportunities 
for intervening in the affairs not only of the Western but of the 
Eastern Church, and he seized upon them with great decision. 
H e  staunchly supported the patriarch Ignatius against his rival, 
Photius, a t  Constantinople; he upheld the rights of Teutberga, 
who had been repudiated by her husband, Lothair 11. of Lorraine, 
against that prince and his brother, the empcror Louis 11.; and 

he combated Hincmar, the powerful metropolitan of Rheims. I t  
was in the course of this last dispute that the False Decretals 
found their way to Rome. Nicholas received them with some 
reserve; he refrained from giving them his sanction, and only 
borrowed from them what they had already borrowed from 
authentic texts, but in general he took up  the same attitude as 
the forger had ascribed t o  his remote predecessors. The  language 
of his successors, Adrian 11. and John VIII. ,  still shows some 
trace of the energy and pride of Nicholas. But the circumstances 
were becoming difficult. Europe was being split up under the 
influence of feudalism; Christendom was assailed by the bar- 
barians, Norsemen, Saracens and Huns; a t  Rome the papacy 
was passing into the power of the local aristocracy, with whom 
after Otto I. i t  was disputed from time to time by the sovereigns 
of Germany. I t  was still being held in strict subjection by the 
latter when, towards the end of the 11th century, Hildebrand 
(Gregory VII.) undertook its enfranchisement. 

I n  Eastern Christendom the papacy was at  this period an almost 
forgotten institution, whose pretensions were always met by the 
combined opposition of the imperial authority, which was still 
preponderant in  the Byzantine Church, and the authority of the 
patriarchate of Constantinople, around which centred all that 
survived of Christianity in  those regions. T o  complete the situa- 
tion, a formal rupture had occurred in 1054 between the patriarch 
Michael Cerularius and Pope Leo IX.  

Posi t ion of the P a p a c y  in T h e o r y  and Practice.-In the 
West, Rome and her sanctuaries had always been held in  the 
highest veneration, and the pilgrimage to Rome was still the most 
important in the West. The pope, as  officiating in  these holiest of 
all sanctuaries, as guardian of the tombs of St. Peter and St. Paul 
and the inheritor of their rank, their rights, and their traditions, 
was the greatest ecclesiastical figure and the highest religious 
authority in the West. The greatest princes bowed before hiin; 
it  was he who consecrated the emperor. I n  virtue of the spurious 
donation of Constantine, forged at  Rome in the time of Charle- 
magne, which was a t  first circulated in obscurity, but ended by 
gaining universal credit, i t  was believed that the first Christian 
emperor, in withdrawing to Constantinople, had bestowed on the 
pope all the provinces of the Western empire, and that in con- 
sequence all sovereignty in the West, even that of the emperor, 
was derived from pontifical concessions. From all points of view, 
both religious and political, the pope was thus the greatest man 
of the West, the ideal head of all Christendom. 

When it was necessary to account for this position, theologians 
quoted the text of the Gospels, where St. Peter is represented 
as the rock on which the Church is built, the pastor of the sheep 
and lambs of the Lord, the doorkeeper of the kingdom of heaven. 
The statements made in the New Testament about St. Peter were 
applied without hesitation to  all the popes, considered as his 
successors, the inheritors of his see (Petri sedes) and of all his 
prerogatives. This idea, moreover, that the bishops of Rome 
were the successors of St. Peter was expressed very early-as 
far back as the 2nd century. Whatever may be said as to  its 
historical value, i t  symbolizes very well the great authority of 
the Roman Church in the early days of Christianity; an authority 
which was then administered by the bishops of Rome, and came 
to be more and more identified with them. The councils were 
also quoted, and especially that of Nicaea, which does not itself 
mention the question, but certain texts of which contained the 
famous gloss : Ecclesia Romana  semper habuit  primatum. But 
this proof was rather insufficient, as indeed it  was felt to be. The 
Gospel and unbroken tradition offered a better argument. 

In  his capacity as head of the church, "and president of the 
Christian agape," as St. Ignatius of Antioch would have said, 
the pope was considered to be the supreme president and 
moderator of the oecumenical assemblies. When the episcopate 
met in council the bishop of Rome had to be a t  i ts head. N o  
decisions of a general nature, whether dogmatic or disciplinary, 
could be made without his consent. The appeal from all patri- 
archal or conciliary judgments was to  him; and on those occa- 
sions when he had to depose bishops of the highest standing 
notably those of Alexandria and Constantinople, his judgments 
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were carried into effect. During religious itruggles between 
the East and West he was on a few occasions condemned (by 
the Eastern council of Sardica, by Dioscorus, and by Photius) ; but 
the sentences were not carried out, and were even, as in the case 
of Dioscorus, considered and punished as sacrilegious attacks. 
I n  the West the principle, "prima sedes a nemine iudicatur," was 
always recognized and applied. 

I n  ordinary practice this theoretically wide authority had 
only a limited application. The apostolic see hardly ever inter- 
fered. in the government of the local Churches. Save in its own 
metropolitan province, i t  took no part in the nomination of 
bishops; the provincial or regional councils were held without its 
authorization; their judgments and regulations were carried out 
without any suggestion that they should be ratified by Rome. It 
is only after the False Decretals that we meet with the idea that 
a bishop cannot be deposed and his place filled without the con- 
sent of the pope. And it  should be noticed that this idea was 
put forward, not by the pope with the object of increasing his 
power, but by the opinion of the Church with a view to defending 
the bishops against unjust sentences, and especially those inspired 
by rhe secular auchori~y. 

I t  was admitted, however, throughout the whole Church that 
the Holy See had an appellate jurisdiction, and recourse was 
had to it  on occasion. At the council of Sardica (343) an attempt 
had been made to regulate the procedure in these appeals, by 
recognizing as the right of the pope the reversing of judgments, 
and the appointment of fresh judges. I n  practice, appeals to the 
pope, when they involved the annulling of a judgment, were 
judged by the pope in person. 

But the intervention of the Holy See in the ecclesiastical affairs 
of the West, which resulted from these appeals, was only of 
a limited, sporadic and occasional nature. Nothing could have 
been more removed from a centralized administration than the 
condition in which matters stood with regard to this point. The 
pope was the head of the Church, but he exercised his authority 
only intermittently. When he did exercise it, i t  was far more 
frequently a t  the request of bishops or princes, or of the faithful, 
than of his own initiative. 

B e g i n n i n g  of T e m p o r a l  Power.-The Roman church had 
from a very early date possessed considerable wealth. Long before 
Constantine we find her employing it  in aid of the most distant 
churches, as  far  afield as Cappadocia and Arabia. Her real 
property, confiscated under Diocletian, was restored by Constan- 
tine, and since then had been continually increased by gifts and 
bequests. I n  the 4th and 5th centuries the Roman Church 
possessed property in all parts of the empire; but gradually, 
whether because the confiscations of the barbarian emperors had 
curtailed its extent, or because the popes had made efforts to 
concentrate i t  nearer to  themselves, the property of the Holy See 
came to be confined almost entirely t o  Italy. I n  the time of 
St. Gregory there subsisted only what lay in Byzantine Italy, 
the Lombards having confiscated the property of the Church as 
well as  the imperial domains. During the quarrels between the 
papacy and the Byzantine Empire her domains in  lower Italy 
and Sicily also disappeared as time went on, and the territorial 
possessions of the Roman Church were concentrated in the 
neighbourhood of Rome. 

I t  was then, towards the middle of the 8th century, that the 
pope, who already exercised a great influence over the government 
of the city and province of Rome, defending her peacefully and 
with difficulty against the advancing Lombard conquests, saw 
that he was forced, short of the protection of the Greek Empire. 
to  put himself under the protection of the Frankish princes. 
Thus there arose a kind of sovereignty, disputed, i t  is true, by 
Constantinople, but which succeeded in maintaining itself. Rome. 
together with such of the Byzantine territories as still subsisted 
in her neighbourhood, was considered as a domain sacred to the 
apostle Peter, and entrusted to  the administration of his successor 
the pope. T o  i t  were added the exarchate of Ravenna and a fern 
other districts of central Italy, which had been recently con- 
quered by the  Lombards and retaken by Pippin and Charlemagne. 
Such was the foundation of the papal state. 

The higher places in  the government were occupied by  the 
clergy. who for matters of detail made use of the civil and mili- 
tary officials who had carried on the administration under the By- 
zantine rule. But these lay officials could not long be content with 
a subordinate position, and hence arose incessant friction, which 
called for constant intervention on the part of the Frankish sov- 
ereigns. I n  824 a kind of protectorate was organized, and serious 
guarantees were conceded to the lay aristocracy. 

Shortly afterwards, in the partition of the Carolingian empire, 
Italy passed under the rule of a prince of its own, Louis II. ,  
who, with the title of emperor, made his authority felt in political 
matters. Shortly after his death (875) fresh upheavals reduced 
t o  nothing the power of the Carolingian princes; the clergy of 
Rome found itself without a protector, exposed to the animosity 
of the lay aristocracy. The authority of the pontificate was 
seriously impaired by these circumstances. One of the great 
families of Rome, that of the vestiarius Theophylact, took 
possession of the temporal authority, and succeeded in influencing 
the papal elections. After Theophylact the power passed to his 
daughter Marozia, a woman of the most debased character; then 
to her son Alberic, a sciious-mindcd princc; and ther, to A!beric's 
son Octavius, who from "prince of the Romans" became pope 
(John XII . )  when yet a mere boy. After Marozia and Alberic 
and the rest another branch of the same family, the Crescentii, 
exercised the temporal powers of the Holy See; and after them 
the same rCgime was continued by the counts of Tusculum, who 
were sprung from the same stock, which sometimes provided the 
Church with the most unlikely and least honourable pontiffs. 

E lec t ion  of t h e  Popes.-The pope, like all the bishops, was 
chosen by means of election, in  which both the clergy and the 
laity took part. The latter were represented in the most essential 
functions of the election by the aristocracy: a t  first by the senate, 
and later by the exercitus romanus, or rather of its staff, com- 
posed of Byzantine officers. I t  was the latter which gave rise to  
the feudal aristocracy which we see appearing under the Car- 
olingians. The new pope was chosen by the principal members 
of the clergy and nobles, and then set before the assembled people, 
who gave their decision by  acclamation; and this acclamation 
was accepted as the vote of the assembly of the faithful. The 
pope-elect was then put in  possession of the episcopal house, and 
after waiting till the next Sunday his consecration was proceeded 
with. This ceremony was at  first celebrated in the Lateran, but 
from Byzantine times onwards it  took place at  St. Peter's. I t  was 
also under the Byzantine rCgime that the condition was imposed 
that the pope should not be consecrated until the emperor had 
ratified his election. This had not been required under the old 
Latin emperors nor under the Gothic kings, and it  disappeared 
of its own accord with the Byzantine rCgime. I t  was revived, 
however, by the emperor Louis the Pious, much to the disgust 
of the Romans, who resisted on several occasions. The Roman 
"princes" or "senators" in the 10th century went still further: i t  
was they who actually nominated the pope. The same was the 
case with the Saxon emperors (Otto I., 11. and III . ) ,  and in the 
11th century of the lords of Tusculum, the latter nominating them- 
selves and choosing members of their own family for the pontif- 
icate. When the emperor Henry 111. (1046) put an end to 
this oppression it was only to  substitute another. The popes of 
Tusculum did, a t  least, belong to the country, while the German 
kings chose bishops from the other side of the Alps. 

T h e  H i l d e b r a n d i n e  Reform.-The entry of Hildebrand into 
the counsels of the papacy marks the beginning of a great change 
in this institution. H e  cannot, however, claim the honour of having 
opened the way which he impelled his predecessors to  follow 
even before following it  himself. All good Christians were calling 
for reforms; bishops, princes and monks were in agreement on 
this point when they spoke or acted according to their convictions. 
Many of them had tried t o  effect something; but  these isolated 
efforts were often countermined by incompatible aims, and had 
produced no serious results. I t  is in the supreme head of the 
Church that the movement ought to  have found its origin and 
inspiration. There was no dispute as t o  his possessing the 
authority in spiritual matters necessary to  impose reform and 
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overbear the resistance which might arise; no one was better 
qualified than he to treat with the holders of the temporal power 
and obtain the support which was necessary from them. The 
Fathers of the Chursh had repeated times without number that 
the priesthood stands above even the supreme secular authority; 
the bible was full of stories most aptly illustrating this theory; 
nobody questioned that, within the Church, the pope was the 
vicar of Christ, and that, as such, his powers were unlimited; as 
proof positive could be cited-by councils and decretals-whether 
authentic or spurious; a t  any rate all authorized by long usage 
and taken as received authorities. I t  only remained to take 
possession of this incontestable power and use it with firmness and 
consistency. The example of Nicholas I., two centuries before, 
had shown the position which a pope could occupy in Christen- 
dom; but for a long time past the man had come short of the 
institution, the workman of his tool. Under Leo IX. (1048- 
1054) the pope suddenly came forward as the active and inde- 
fatigable champion of reform; simony and incontinence of the 
clergy were attacked by the one most qualified to  purify the 
Church of them. Henceforth the way was open, and i t  became 
clear that, given good popes, the reform movement might be 
carried into effect. The choice of the pope was then subject to  
the pleasure of the sovereign of Germany, against whom the 
Roman feudal lords, devoted as they were to  the old abuses, were 
in constant revolt. I n  the midst of the frequent changes of pope 
which went on during these years, and the political vicissitudes 
of Italy, Hildebrand took such measures as enabled him to check- 
mate the opposition of the Roman barons by turning against 
them, now the armed force of the Normans, now the influence 
of the German king'. Side by side with the general movement 
towards reform, he had set before himself the object of freeing 
the papacy, not only from its temporal oppressors but also from 
its protectors. H e  was successful a t  the council of 1059, the 
pontifical election was placed out of reach of the schemes of the 
local feudal lords and restored to the heads of the clergy; certain 
reservations were made with regard to  those rights which 
the Holy See was considered to have conceded personally to 
Henry of Germany (the young king Henry IV., son of the 
emperor Henry III.) ,  but nothing more. At the election of 
Alexander 11. (1061-1o73)-a rival who for a long time had been 
supported by  the German king-and even a t  the election of 
Hildebrand, this rule had its effect. Henceforth the elections 
remained entirely free from those secular influences which had 
hitherto been so oppressive. In  1073 Hildebrand was raised to 
the pontifical throne by the acclamation of the people of Rome, 
under the name of Gregory VII. 

Gregory VII., 1073-1085.-The work of reform was now in 
a good way; the freedom of the pontifical elections had been 
assured, which gave some promise that the struggle against abuses 
would be conducted successfully. All that now remained was to 
go on following wisely and firmly the way that had already been 
o ~ e n e d .  But this attitude was not likely to  auueal t o  the exuber- 
a& energy of the new pope. Now teat Gieiory's hands were 
no longer tied, he could act freely. The choice of the pope had 
been almost entirely removed from the sphere of secular influence, 
and especially from that of the German king. Gregory claimed 
that the same condition should apply t o  bishops, and these were 
the grounds of the dispute about investitures-a dispute which 
could find no solution, for i t  was impossible for the Teutonic 
sovereigns to renounce all interest in  a matter of such importance 

'On the 5th of .4pril 1058, six days after the death of Pope Stephen 
X., John, bishop of Velletri, the nominee of the Roman nobles, 
was enthroned as Pope Benedict X. Hildebrand set up Gerard, bishop 
of Florence, as a rival candidate, won over a part of the Romans 
to his cause, and secured the support of the empress regent Agnes 
at the Diet of Augsburg in June. Gerard was elected pope at Siena 
(as Nicholas II., q.v.) by those cardinals who had fled from Rome 
on the elevation of Benedict X. A synod was held at Sutri, at 
which the powerful Godfrey, duke of Lorraine and Spoleto, and 
margrave of Tuscany, and the chancellor Wibert were present. 
Measures were here concerted against Pope Benedict, who was driven 
out of Rome in Jan. 1059, Nicholas 11. being regularly enthroned on 
the 24th of the same month. A synod assembled at the Lateran in 
April passed the famous new regulations for the elections to the 
papacy. (See CONCLAVE and LATERAN COUNCILS.)-[ED.] 

in the workings of their state. Since the time of Clovis the German 
sovereigns had never ceased to intervene in such matters. But 
this question soon fell into the background. Gregory's contention 
was that the secular sovereigns should be entirely in the power 
of the head of the Church, and that he should be able to  advance 
them or dispossess them a t  will, according to the estimate which 
he formed of their conduct. A terrible struggle arose between 
these obviously exorbitant demands and the resistance which 
they provoked. I t s  details cannot be described in this place 
(see INVESTITURES); we need only say that this ill-fated quarrel 
was not calculated to  advance the reform movement, but rather 
to impede it, and, further, that i t  ended in failure. Gregory died 
far  away from Rome, upon which he had brought incalculable 
evils; and not only Rome, but the papacy itself had to pay the 
penalty for the want of moderation of the pope. Great indeed 
was the difference between the state in which he received it and 
that in which he left it. We must not, however, let this mislead us. 
This struggle between spiritual and secular powers, owing to the 
tremendous sensation which it created throughout Christendom, 
showed the nations that a t  the head of the Church there was a 
great force for justice, always able to combat iniquity and oppres- 
sion, and sometimes to defeat them, however powerful the evil 
and the tyrants might seem. The scene a t  Canossa, which had at  
the moment a merely relative importance, remained in the mem- 
ories of men as a symbol which was hateful or comforting, ac- 
cording to the point of view from which it  was considered. 

I (L. D.) 
11. PERIOD FROM 1087 TO 1305 

Gregory VII. had clearly revealed to the world the broad lines 
of the religious and political programme of the mediaeval papacy, 
and had begun to put it  into execution. T o  reform the Churdh in 
every grade and purge the priesthood in order to  shield it  from 
feudal influences and from the domination of lay sovereignties; 
to convert the Church thus regenerated, spiritualized and detached 
from the world, into an organism which would be submissive to the 
absolute authority of the papal see, and to concentrate a t  Rome all 
its energies and jurisdictions; to  establish the supremacy of the 
Roman see over all the Christian Churches, and win over to  the 
Roman Church the Churches of the Byzantine Empire, Africa 
and Asia; to establish the temporal domain of St. Peter, not only 
by taking possession of Rome and Italy, but also by placing all 
the crowns of Europe under the supreme sovereignty of the popes, 
o r  even in direct vassalage to  them; and, finally, to maintain unity 
of faith in Christendom and defend i t  against the attacks of un- 
believers, Mussulmans, heretics and pagans-these were the 
main features of his scheme. The task, however, was so gigantic 
that after 150 years of strenuous effort, a t  the period which may 
be considered as the apogee of its power, that is, in the first half 
of the 13th century, the papacy had attained only incomplete 
results. At several points the work remained unfinished, for de- 
cadence followed close upon the moment of extreme greatness. 

1. FROM URBAN 11. TO CALIXTUS 11. (1087-1124) 

Gregory VII.'s successors accomplished the most pressing work 
by liberating the Church from feudal subjection, either by force 
or by diplomacy. This was, indeed, the indispensable condition of 
its internal and external progress. The great figure of this period 
is unquestionably the French Cluniac Urban 11. (1088-99), who 
led the Hildebrandine reformation with more vehemence than 
Gregory himself and was the originator of the crusades. Never 
throughout the middle ages was pope more energetic, impetuous 
or uncompromising. His inflexible will informed the movement 
directed against the enemy within, against the simoniacal prelate 
and the princely usurper of the rights of the Church, and pre- 
scribed the movement against the enemy without, against the 
infidel who held the Holy Sepulchre. Urban set his hand to 
reforms from which his predecessor Gregory had recoiled. H e  
simultaneously excommunicated several sovereigns and mercilessly 
persecuted the archbishops and bishops who were hostile to  reform. 
H e  took no pains to  temper the zeal of his legates, but  incited 
them to the struggle, and, not content with prohibiting lay 
investiture and simony, expressly forbade prelates and even 
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priests to pay homage to the civil power. Distrusting the secular 
clergy, who were wholly sunk In the world, he iooked to the reg- 
ular clergy for support, and thus led the papacy into that course 
which it  continued to pursue after his death. Henceforth the 
monk was to be the docile instrument of the wishes of Rome, to  
be opposed to the official priesthood according to Rome's needs. 
Urban was the first to proclaim with emphasis the necessity of a 
close association of the Curia with the religious orders, and this 
he made the essential basis of the theocratic government. 

As the originator of the first crusade, Urban is entitled to the 
honour of the idea and its execution. There is no doubt that he 
wished to satisfy the complaints that emanated from the Chris- 
tians dwelling in Jerusalem and from the pilgrims to the Holy 
Sepulchre, but it  is no less certain that he was disturbed by the 
fears aroused throughout the Latin world by the recrudescence of 
Mussulman invasions, and particularly by the victory won by the 
Almoravides over the Christian army at  Zalaca (1086). The 
progress of these African Mussulmans into Spain and their inces- 
sant piracies in Italy were perhaps the occasional cause that de- 
termined Urban 11. to work upon the imagination of the infidels 
by an expedition into Syria. The papacy of that time believed in 
the political unity of Islam, in a solidarity-which did not exist- 
among the Mussulmans of AsiZ Minor, Syria, Egypt and the Bar- 
bary coasts; and if i t  waited until the year 1095 to carry out this 
project, it was because the conflict with the Germanic empire pre- 
vented the earlier realization of its dream. The essential reason 
of Urban II.'s action, and consequently the true cause of the 
crusade, was the ambition of the pope to unite with Rome and 
the Roman Church the Churches of Jerusalem, Antioch, Alexan- 
dria and even Constantinople, which the Greek schism had ren- 
dered independent. Urban 11. addressed himself with wonted deci- 
sion to the execution of this enormous enterprise. With him, as 
with all his successors, the idea of a collective expedition of Europe 
for the recovery of the holy places was always associated with 
the sanguine hope of extinguishing the schism at  Constantinople, 
its very centre, by the substitution of a Latin for a Byzantine 
domination. Of these two objects, he was only to realize the 
former; but the crusade may well be said to have been his own 
work. H e  created i t  and preached i t ;  he organized it, dominated 
it, and constantly supervised it. H e  was ever ready to act, either 
personally or through his delegates, and never ceased to be the 
effective leader of ail the feudal soldiers he enrolled under the ban- 
ner of the Holy See. 

The vast conflict aroused by the Hildebrandine reformation, 
and particularly the investiture quarrel, continued under the three 
successors of Urban 11.; but with them it assumed a different 
character, and a tendency arose to  terminate it by other means. 
The violence and disorders provoked by the struggle brought 
about a reaction, which was organized by certain prelates who 
advocated a policy of conciliation, such as the Frenchman Ivo, 
bishop of Chartres (c. 1040-1116). These conciliatory prelates 
were sincere supporters of the reformation, and combated simony, 
the marriage or concubinage of priests, and the immorality of 
sovereigns with the same conviction as the most ardent followers 
of Gregory VII. and Urban 11.; but they held that the intimate 
union of Church and State was indispensable to the social order, 
and that the rights of kings should be respected as well as the 
rights of priests. The text they preached was harmony between 
the priesthood and the state. Dividing what the irreconcilables 
of the Hildebrandine party considered as an indissoluble whole, 
they made a sharp distinction between the property of the Church 
and the Church itself, between the political and territorial power 
of the bishops and their religious authority, and between the 
feudal investiture which confers lands and jurisdiction and the 
spiritual investiture which confers ecclesiastical rights. This doc- 
trine gradually rallied all moderate minds, and finally inspired 
the directors of Christendom in Rome itself. 

Paschal II., 1099-1118.-History has not full~7 recognized 
the Italian monk Paschal II. ,  who was the equal of Urban 
in private virtues, personal disinterestedness, and religious con- 
viction. but was surpassed by him in ardour and rigidity of con- 
duct. Altered circumstances and tendencies of opinion called for 

a policy of conciliation. I n  France, Paschal granted absolution to 
Yhiiip I.-who had many times been anathematized by his prede- 
cessors-and reconciled him solemnly with the Church, on the 
sole condition that he should swear t o  renounce his adulterous 
marriage. The pope could be under no delusion as to the value of 
this oath, which indeed was not kept; he merely regularized for- 
mally a state of affairs which the intractable Urban 11. himself 
had never been able to prevent. As for the French question of the 
investitures, i t  was settled apparently without any treaty being 
expressly drawn up  between the parties. The kings of France 
contemporary with Paschal 11. ceased to practise spiritual inves- 
titure, or even to receive feudal homage from the bishops. They 
did not, however, renounce all intervention or all profit in the 
nominations to prelacies, but their intervention was no longer 
exhibited under the forms which the Hildebrandine party held 
to  be illegal. I n  England, Paschal 11. put a n  end to the long 
quarrel between the royal government and Anselm of Canterbury 
by accepting the Concordat of London (1107). The crown in 
England also abandoned investiture by the pastoral staff and 
ring, but, more fortunate than in France, retained the right of 
receiving feudal homage from the episcopate. As for Germany, the 
Emperor Henry V. wrung from the pope, by a display of force a t  
Rome, concessions which provoked the indignant clamours of the 
most ardent reformers in France and Italy. I t  must not, how- 
ever, be forgotten that, in the negotiations a t  Sutri, Paschal had 
pride and independence enough to propose to  the emperor the only 
solution of the conflict that was entirely logical and essentially 
Christian, namely, the renunciation by the Church of its temporal 
power and the renunciation by the lay lords of all intervention 
in elections and investitures-in other words, the absolute separa- 
tion of the priesthood and the state. The idea was contrary to  the 
whole evolution of mediaeval Catholicism, and the German 
bishops were the first to repudiate it. At a11 events, i t  is certain 
that Paschal 11. prepared the way for the Concordat of Worms. 

On the other hand, with more acuteness than his predecessors, 
he realized that the papacy could not sustain the struggle against 
Germany unless it  could rely upon the support of another Chris- 
tian kingdom of the West; and he concluded with Philip I. of , 
France and Louis the Fat, a t  the Council of Troyes ( I I O ~ ) ,  an 
alliance which was for more than a century the salvation of the 
court of Rome. I t  is from this time that we find the popes in 
moments of crisis transporting themselves to Capetian territory, 
installing their governments and convening their councils there, 
and from that place of refuge fulminating with impunity against 
the internal and external foe. Without sacrificing the essential prin- 
ciples of the reformation, Paschal 11. practised a policy of peace 
and reaction in every way contrary to  that of the two preceding 
popes, and it was through him that the struggle was once more 
placed upon the religious basis. 

Calixtus 11. (1119-24).-Guy, archbishop of Vienne, who 
had been so keen to disavow the policy of Paschal II. ,  was 
obliged to continue it  when he assumed the tiara under the 
name of Calixtus 11. By the Concordat of Worms, which he 
signed with the Emperor Henry V. in 1122, the investiture was 
divided between the ecclesiastical and the lay powers, the emperor 
investing with the sceptre, the pope with the pastoral staff and 
ring. The work did honour to the perseverance and ability of 
Calixtus, but it  was merely the application of the ideas of Paschal 
11. and Ivo of Chartres. The understanding, however, between 
the two contracting parties was very far  from being clear and 
complete, as each party still sought to attain its own aim by spread- 
ing in the Christian world divergent interpretations of the con- 
cordat and widely differing plans for reducing it  to its final form. 
The two great agitations directed by  the papacy at  the end of the 
11th century and the beginning of the 12th-the reformation and 
the crusade-were of capital importance for the foundation of the 
immense religious monarchy that had its centre in Rome: and it 
is from here that the papal monarchy actually dates. 

The entry of the Christians into Jerusalem produced an extra- 
ordinary effect upon the faithful of the West. In  it they saw the 
most manifest sign of the divine protection and of the super- 
natural power of the pope, the supreme director of the expedition. 
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At its inception the Latin kingdom of the Holy Land was within 
a little of becoming an ecclesiastical principality, ruled by a patri- 
arch under the authority of the pope. Daimbert, the first patriarch 
of Jerusalem, was convinced that the Roman Church alone could 
be sovereign of the new state, and attempted to compel Godfrey 
of Bouillon to hand over to him by a solemn agreement the town 
and citadel of Jerusalem, and also Jaffa. The clergy, indeed, 
received a large share; but the government of the Latin princi- 
pality remained lay and military, the only form of government 
possible for a colony surrounded by perils and camped in a hostile 
country. Not only was the result of the crusade extremely favour- 
able to  the extension of the Roman power, but throughout the 
middle ages the papacy never ceased to derive almost incalculable 
political and financial advantages from the agitation produced by 
the preachers and the crusading expeditions. 

As for the reformation, which under Urban 11. and his imme- 
diate successors was aimed not only at  the episcopate but also 
a t  the capitulary bodies and monastic clergy, it, too, could but 
tend to a considerable extension of the authority of the successors 
of St. Peter, for i t  struck an irremediable blow a t  the ancient 
Christian hierarchy. The first manifest result of the change was 
the weakening of the metropolitans. The visible symptom of this 
decadence of the archiepiscopal power was the growing frequency 
during the Hildebrandine conflict of episcopal confirmations and 
consecrations made by the popes themselves or their legates. 
From an active instrument of the religious society, the archiepis- 
copate degenerated into a purely formal power; while the episco- 
pate itself, which the sincere reformers wished to liberate and 
purge in order to strengthen it, emerged from the crisis sensibly 
weakened as well as ameliorated. The episcopate, while i t  gained 
in intelligence and morality, lost a part of its independence. I t  
was raised above feudalism only to be abased before the two direct- 
ing forces of the reformation, the papacy and the religious orders. 
To  place itself in a better posture for combating the simoniacal 
and concubinary prelates, the court of Rome had had to multiply 
exemptions and accelerate the movement which impelled the 
monks to  make themselves independent of the bishops. Even in 
the cities, the seats of the episcopal power, the reformation encour- 
aged the attempts a t  revolt or autonomy which tended everywhere 
to diminish that power. The cathedral chapters took advantage 
of this situation to oppose their jurisdiction to that of the bish- 
ops, and to encroach on their prerogatives. When war was de- 
clared on the schismatic prelates, the reforming popes supported 
the canons, and, unconsciously or not, helped them to form them- 
selves into privileged bodies living their own lives and affecting to 
recognize the court of Rome as their only superior authority. 

Under Urban 11,'s papacy the formulary of the papal bulls 
began to crystallize, and the letters amassed in the papal offices 
were differentiated clearly into great and little bulls, according 
to their style, arrangement and signs of validation. Under Paschal 
11. the type of the leaden seal affixed to the bulls (representing 
the heads of the apostles Peter and Paul) was fixed, and the use of 
Roman minuscule finally substituted for that of the Lombard 
script. 

2. HONORIUS 11. TO CELESTINE IIL (1124-1198) 
After the reformation and the crusade the papal monarchy 

existed, and the next step was to consolidate and extend it. This 
task fell to the popes of the 12th century. Two of them in par- 
ticular-the two who had the longest reigns-viz. Innocent 11. 
and Alexander III. ,  achieved the widest extension of the power 
entrusted to  them, and in many respects their pontificates may 
be regarded as a preparation for and adumbration of the pontifi- 
cate of Innocent 111. This period, however, is characterized not 
only by the thoroughgoing development of the authority of the 
1-Ioly See, but also by the severe struggle the popes had to sus- 
tain against the hostile forces that were opposed to their con- 
quests or to the mere exercise of what they regarded as their right. 

T h e  P a p a c y  and t h e  G e r m a n  Emperors.-In the secular 
contest, Germany and its imperialist leaders were invariably 
the principal obstacle. Until the accession of Adrian IV., how- 
ever, there had been considerable periods of tranquillity, years 

even of unbroken peace and alliance with the Germanic power. 
Under Honorius 11. ( I  I 24-30), the empire, represented by 
Lothair 111. of Supplinburg, yielded to the papacy, and Lothair, 
who was elected by the clergy and protected by the legates, begged 
the pope to confirm his election. Before his coronation he had 
renounced the right, so jealously guarded by Henry V., of assist- 
ing in the election of bishops and abbots, and he even undertook 
to refrain from exacting homage from the prelates and to content 
himself with fealty. This undertaking, however, did not prevent 
him from bringing all his influence to bear upon the ecclesiastical 
nominations. When the schism of 1130 broke out he endeavoured 
to procure the cancellation of the clauses of the Concordat of 
Worms and to recover lay investiture by way of compensation 
for the support he had given to Innocent II., one of the competing 
popes. This scheme, however, was frustrated by the firmness of 
Innocent and St. Bernard, and Lothair had to resign himself to 
the zealous conservation of the privileges granted to the Empire 
by the terms of the concordat. The ardour he had displayed in 
securing the recognition of Innocent and defending him against his 
enemies, particularly the anti-pope Anacletus and the kingdom of 
the Two Sicilies, ;nvolved him in a course which was not precisely 
favourable to  the imperial rights. Innocent 11. (1130-43) was 
the virtual master of this monarc6, whose championship of the 
papacy brought not the smallest advantage, not even that of being 
crowned emperor with the habitual ceremonial a t  the place con- 
secrated by tradition. I t  may even be maintained that his eleva- 
tion was due solely to  his personal claims. This was a victory for 
Rome, and it  was repeated in the case of the first Hohenstaufen, 
Conrad III., who owed his elevation (1138) mainly to the princes 
of the Church and the legate of Innocent I I . ,  by whom he was 
crowned. H e  also had to submit to  the consequences of his origin 
on the occasion of a double election not foreseen by the Concordat 
of Worms, when he was forced to admit the necessity of appeal 
to Rome and to acknowledge the supremacy of the papal decision. 
The situation changed in 1152, under Eugenius 111. (1145-53) 
when Frederick Barbarossa was elected German king. H e  notified 
his election to the pope, but did not seek the pope's approval. 
None the less, Eugenius 111. felicitated the new sovereign on his 
election, and even signed the treaty of Constance with him 
(1153). The pope had need of Frederick to  defend him against 
the revolted Romans and to help him to recover his temporal 
power, which had been gravely compromised. Anastasius IV. 
(1153-54) pursued the same policy, and summoned the German 
to Rome (1154). Frederick, however, was determined to keep 
the seat of the empire for himself, to  dispute Italy with the pope, 
and to oppose the divine right of kings to  the divine right of 
priests. When he had taken Lombardy (1158) and had hatl the 
principles of the imperial supremacy proclaimed by his jurists 
at the diet of Roncaglia, the court of Rome realized that war was 
inevitable, and two energetic popes, Adrian IV. (1154-59) and 
Alexander 111. (I I 59-81), resolutely sustained the struggle, the 
latter for nearly twenty years. Victims of the communal claims 
at  Rome, they constituted themselves the champions of similar 
claims in northern Italy, and their alliance with the Lombard 
communes ultimately led to  success. I n  his duel with Barbarossa, 
Alexander III. ,  one of the greatest of mediaeval popes, displayed 
extraordinary courage, address and perseverance. Yet we must 
not exaggerate the importance of the act by which Barbarossa, 
kneeling before his conqueror, recognized the spiritual suprem- 
acy of the Holy See, and swore fidelity and respect to  it. I n  
its final form, the truce of Venice was not only not unfavourable 
secularly to  the Empire, but even granted it  extensive advantages. 

O t h e r  Conflicts.-This great triumph was not the only 
success gained by Alexander 111. over lay sovereigns. The con- 
flict of the priesthood with the kingdoms and nations that were 
tending to aggrandize themselves by  transcending the religious 
limits of the mediaeval theocracy took place in another theatre. 
The affair of Thomas Becket (9.v.) involved the papacy in a 
quarrel with the powerful monarchy of the Angevins, whose rep- 
resentative, Henry II., was master of England and of half of 
France. Alexander's diplomatic skill and moral authority, rein- 
forced by the Capetian alliance and the revulsion of feeling 



caused by the murder of Becket, enabled him to force the despotic 
Henry to yield, and even to do penance a t  the tomb of the martyr. 

Unfortunately for the papacy, the successors of Alexander 111. 
lacked vigour, and their pontificates were too brief to  allow them 
to pursue a strong policy against the Germanic imperialism. 
Never were the leaders of the Church in such jeopardy as during 
the reign of Barbarossa's son, Henry VI. This vigorous despot, 
whose ambitions were not all chimerical, had succeeded where his 
predecessors, including Frederick, had failed. His marriage with 
the heiress of the old Norman kings had made him master of 
Sicily and the duchy of Apulia and Calabria, and he succeeded in 
conquering and retaining almost all the remainder of the peninsula. 

The Norman kingdom, which had conquered Sicily and south- 
ern Italy a t  the end of the 11th century, was almost as grave a 
source of anxiety to the popes of this period. Not only was its 
very existence an obstacle to  the spread of their temporal power 
in the peninsula, but i t  frequently acted in concert with the pope's 
enemies and thwarted the papal policy. The attempts of Honorius 
11. (1128) and Innocent 11. (1139) to  wrest Apulia and Calabria 
from King Roger II . ,  and Adrian 1V.k war with William I. 
(1156). were one and all unsucces~ful; and the papacy had to 
content itself with the vassalage and tribute of the Normans, and 
allowed them to organize the ecclesiastical government of their 
domains in their own fashion, to  limit the right of appeal to  
Rome, and to curtail the power of the Roman legates. At this 
period, moreover, the "Norman question" was intimately con- 
nected with the "Eastern question." The Norman adventurers in 
possession of Palermo and Naples perpetually tended to look for 
their aggrandizement to the Byzantine empire. In  the interests 
of their temporal dominion, the 12th-century popes could not 
suffer an Italian power to dominate on the other side of the 
Adriatic and instal itself a t  Constantinople. This contingency 
explains the vacillating and illogical character of the papal 
diplomacy with regard to  the Byzantine problem, and, inter alia, 
the opposition of Eugenius 111. in 11 jo to  Roger 11,'s projected 
crusade, directed towards the conquest of the Greek state. 

As regards its temporal aims on Italy, the most inconvenient 
and tenacious, if not the most dangerous, adversary of the 12th- 
century papacy was the Roman commune. Since the middle of 
the 12th century the party of municipal autonomy and, indeed, 
the whole of the European middle classes, who wished to shake 
off the feudal yoke and secure independence, had been ranged 
against the successor of St. Peter. The first symptoms of resist- 
ance were exhibited under Innocent 11. ( I I ~ z ) ,  who was unable 
to  stem the growing revolution or prevent the establishment of 
a Roman senate sitting in the Capitol. The strength of classical 
reminiscence and the instinct of liberty were reinforced by the 
support given t o  communal aspirations by the popular agitator 
and dangerous tribune, Arnold of Brescia (q .v . ) ,  whose theories 
arrived a t  an opportune moment to  encourage the revolted com- 
mons. H e  denied the power of clerks to  possess fiefs, and allowed 
them only religious authority and tithes. The successors of Inno- 
cent 11. were even less successful in maintaining their supremacy 
in Rome. Lucius II. ,  when called upon to renounce all his 
regalian rights, fell mortally wounded in an attempt to drive the 
autonomists by force from the Capitol (1145). Under Eugenius 
111. the Romans sacked and destroyed the houses of the clerks 
and cardinals, besieged St. Peter's and the Lateran, and massacred 
the pilgrims. The pope was forced to fly with the Sacred 
College, to  escape the necessity of recognizing the commune, 
and thus left the field free to  Arnold of Brescia (1145) On his 
return t o  Rome, Eugenius had to treat with his rebel subjects 
and to acknowledge the senate they had elected, and he was 
unable t o  procure the expulsion of the agitator. The more 
energetic Adrian IV. refused to truckle to the municipality, placed 
i t  under an interdict ( I I ~ s ) ,  and allied himself with Frederick 
Barbarossa to  quell an insurrection which respected the rights 
of emperors no more than the rights of popes. From the moment 
that Arnold of Brescia, absorbed in his chimerical project of 
reviving the ancient Roman republic, disregarded the imperial 
power and neglected to shelter himself behind the German in 
his conflict with the priesthood, his failure was certain and his 

fate foredoomed. H e  was hanged and burned, probably in pur- 
suance of the secret agreement between the pope and the emperor; 
and Adrian IV. was reconciled with the Romans (11 56). The 
commune, however, subsisted, and was on several occasions strong 
enough to eject the masters who were distasteful to it. Unfor- 
tunately for Alexander 111. the Roman question was complicated 
during his pontificate with the desperate struggle with the empire. 
The populace of the Tiber welcomed and expelled him with equal 
enthusiasm, and when his body was brought back from exile, the 
mob went before the cort2ge and threw mud and stones upon the 
funeral litter. All obeyed the pontiff of Rome-save Rome itself. 
Lucius III., who was pope for four years (1181-1185), remained 
in Rome four months, while Urban 111. and Gregory VIII.  never 
entered the city. At length the two parties grew weary of this 
state of revolution, and a rCgime of conciliation, the fruit of 
mutual concessions, was established undcr Clement 111. By the 
act of 1188, the fundamental charter of the Roman commune, the 
people recognized the supremacy of the pope over the senate 
and the town, while the pope on his part sanctioned the legal 
existence of the commune and of its government and assemblies. 

Deve lopment  of Cent ra l ized  Organization.-Although 
among other obstacles, the popes of the 12th century had experi- 
enced some difficulty in subduing the inhabitants of the city, which 
was the seat and centre of the Christian world, their monarchy 
did not cease to gain in authority, solidity and prestige, and the 
work of centralization, which was gradually making them mas- 
ters of the whole ecclesiastical organism, was accomplished 
steadily and without serious interruption. If Rome expelled them, 
they always found a sure refuge in France, where Alexander 
111. carried on his government for several years; and the 
whole of Europe acknowledged their immense power. Under 
Honorius 11. the custom prevailed of substituting legates a latere, 
simple priests or deacons of the Curia, for the regionary dele- 
gates, who had grown too independent; and that excellent instru- 
ment of rule, the Roman legate, carried the papal will into the 
remotest courts of Europe. The episcopate and the great monastic 
prelacies continued to lose their independence, as was shown by 
Honorius 11. deputing a cardinal to  Monte Cassino to elect an 
abbot of his choosing. The progress of the Roman power was 
especially manifested under Innocent II. ,  who had triumphed over 
the schism, and was supported by the empire and by Bernard of 
Clairvaux, the first moral authority of his time. 

At the second Lateran Council (1139), Innocent 11. declared 
to the bishops that he was the absolute master of Christendom. 
"Ye know," he said, "that Rome is the capital of the world, that 
ye hold your dignities of the Roman pontiff as a vassal holds his 
fiefs of his sovereign, and that ye cannot retain them without 
his assent." Under Eugenius III. ,  the papal absolutism grew 
weaker, and the cardinals are once said to  have addressed to the 
pope this astounding protest: "Thou must know that it  is by 
us thou hast been raised to  the supreme dignity. We are the 
hinges (cardines) upon which the universal Church ,rests and 
moves. I t  is through us that from a private person thou hast 
become the father of all Christians. I t  is, then, no longer 
to  thyself but rather to us that thou belongest henceforth. Thou 
must not sacrifice to private and recent friendships the traditional 
affections of the papacy. Perforce thou must consult before 
everything the general interest of Christendom, and must con- 
sider i t  an obligation of thine office to resgect the opinions of the 
highest dignitaries of the court of Rome." Under Alexander 
III. ,  however, the papacy became more powerful than ever. 
The recently created royalties sought from the papacy the 
conservation of their titles and the benediction of their crowns, 
and placed themselves voluntarily in its vassalage. The practice 
of the nomination of bishops by the Curia and of papal recom- 
mendation to prebends and benefices of every kind grew daily 
more general, and the number of appeals to Rome and exemptions 
granted to abbeys and even to simple churches increased con- 
tinually. The third Lateran Council (1179) was a triumph for 
the leader of the Church. At that council wise and urgent meas- 
ures were taken against the abuses that discredited the priest- 
hood, but the principle of appeals and exemptions and the ques-$ 
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tion of the increasing abuse of the power wielded by  the Roman 
legates remained untouched. The treatise on canon law known 
as  the Decretum Gratiani, which was compiled towards the mid- 
dle of the 12th century, propagated doctrines in  favour of the 
power of the Holy See, established the superiority of the popes 
over the councils, and gave legal force to their decretals. 

I t  was by its constant reliance on monachism that the papacy 
of the 12th century had attained this result, and the popes of that 
period were especially fortunate in having for their champion the 
monk St. Bernard, whose admirable qualities enabled him to 
dominate public opinion. St. Bernard completed the reformation, 
combated heresy, and by his immense moral ascendancy gained 
victories by  which Rome benefited. As instances of his more 
direct services, he put an end to the schism of 1130 and attached 
Italy and the world t o  the side of Innocent 11. 

Resistance t o  P a p a l  Power.-At the moment when the 
papacy thus attained omnipotence, symptoms of discontent 
and opposition arose. The bishops resisted centralization. Arch- 
bishop Hildebert of Tours protested to Honorius 11. against the 
appeals to  Rome, while others complained of the exactions of 
the legates, or, like John of Salisbury, animadverted upon the 
excessive powers of the bureaucracy at  the Lateran. In the 
councils strange speeches were heard from the mouths of laymen, 
who were beginning to carry to extreme lengths the spirit of 
independence with regard to Rome. When a question arose a t  
Toulouse in  1160 as t o  the best means of settling the papal 
schism, this audacious statement was made before the kings of 
France and England: "That the best course was to  side with 
neither of the two popes; that the apostolic see had been ever a 
burden to the princes; that advantage must be taken of the schism 
to throw off the yoke; and that, while awaiting the death of one 
of the competitors, the authority of the bishops was sufficient in 
France and England alike for  the government of the churches." 
The ecclesiastics themselves, however, were the first to  denounce 
the abuses a t  Rome. I n  common with all enlightened opinion, 
St. Bernard complained bitterly of the excessive multiplication 
of exemptions, of the exaggerated extension of appeals t o  Rome, 
of the luxury of the Roman court, of the venality of the cardinals, 
and of the injury done t o  the traditional hierarchy by  the very 
extent of the papal power, which was calculated t o  turn the 
strongest head. In  St. Bernard's treatise De corzsideratione, 
addressed to Pope Eugenius III., the papacy receives as  many 
reprimands and attacks as  it  does marks of affection and friendly 
counsel. "I do not find," he said, "that St. Peter ever appeared 
in public loaded with gold and jewels, clad in silk, mounted on a 
white mule, surrounded by soldiers and followed by a brilliant 
retinue. I n  the glitter that environs thee, rather wouldst thou be 
taken for the successor of Constantine than for the successor of 
Peter." 

Rome, however, had greater dangers to cope with than the 
indignant reproofs of her friends the monks, and the opposition 
of the bishops, who were displeased a t  the spectacle of their 
authority waning day by  day. I t  was a t  this period that the 
Catholic edifice of the middle ages began to be shaken by the 
boldness of philosophical speculation as applied t o  theological 
studies and also by the growth of heresy. Hitherto more tolerant 
of heresy than the local authorities, the papacy now felt compelled 
to  take defensive measures against it ,  and especially against 
Albigensianism, which had made great strides in  the south of 
France since the middle of the 12th century. Innocent II., 
Eugenius 111. and Alexander 111. excommunicated the sectaries 
of Languedoc and their abettors, Alexander even sending armed 
missions to hunt them down and punish them. But the preaching 
of the papal legates, even when supported by military demon- 
strations, had no effect; and the Albigensian question, together 
with other questions vital for the future of the papacy, remained 
unsettled and more formidable than ever when Innocent 111. was 
elected. 

3. INNOCENT 111. TO ALEXANDER IV. (1198-1261) 
Under the pontificates of Innocent 111. (1198-1216) and his 

five immediate successors the Roman monarchy seemed to have 

reached the pinnacle of its moral prestige, religious authority and 
temporal power, and this development was due in  great measure to  
Innocent 111. himself. Innocent was an eminent jurist and canon- 
ist, and never ceased t o  use his immense power in  the service of 
the law. Indeed, a great part of his life was passed in hearing 
pleadings and pronouncing judgments, and few sovereigns have 
ever worked so industriously or shown such solicitude for the im- 
partial exercise of their judicial functions. I t  is difficult to  com- 
prehend Innocent's extraordinary activity. Over and above the 
weight of political affairs, he bore resolutely for 18 years the over- 
whelming burden of the presidency of a tribunal before which the 
whole of Europe came to plead. T o  him, also, in  his capacity of 
theologian, the whole of Europe submitted every obscure, delicate 
or controverted question, whether legal problem or  case of con- 
science. This, undoubtedly, was the part of his task that Innocent 
preferred, and it was to  this, as  well as t o  his much overrated moral 
and theological treatises, that he owed his enormous contemporary 
prestige. As a statesman, he certainly committed grave faults- 
through excess of diplomatic subtlety, lack of forethought, and 
sometimes even through ingenuousness; but i t  must with justice 
be admitted that, in  spite of his reputation for pugnacity and 
obstinacy, he never failed, either by  temperament or on principle, 
to exhaust every peaceful expedient in  settling questions. H e  was 
averse from violence, and never resorted to bellicose acts or t o  
the employment of force save i n  the last extremity. If his policy 
miscarried in  several quarters i t  was eminently successful in 
others; and if we consider the sum of his efforts to  achieve the 
programme of the mediaeval papacy, i t  cannot be denied that the 
extent of his rule and the profound influence he exerted on his 
times entitle him to be regarded as  the most perfect type of 
mediaeval pope and one of the most powerful figures in  history. 

A superficial glance a t  Innocent's correspondence is sufficient 
t o  convince us that he was pre-eminently concerned for the 
reformation and moral welfare of the Church, and was animated 
by the best intentions for the re-establishment in the ecclesiastical 
body of order, peace and respect for the hierarchy. This was 
one of the principal objects of his activity, and this important side 
of his work received decisive sanction by the promulgation of the 
decrees of the fourth Lateran Council (1215). At this council 
almost all the questions a t  issue related to  reform, and many give 
evidence of great breadth of mind, as  well as of a very acute sense 
of contemporary necessities. Innocent's letters, however, not 
only reveal that superior wisdom which can take into account 
practical needs and relax severity of principle a t  the right 
moment, as well as that spirit of tolerance and equity which is 
opposed to the excess of zeal and intellectual narrowness of 
subordinates, but  they also prove that, in the internal govern- 
ment of the Church, he was bent on gathering into his hands 
all the motive threads, and that he  stretched the absolutist 
tradition to  its furthest limits, intervening in the most trifling 
acts in the lives of the clergy, and regarding it  as  a n  obligation 
of his office t o  act and think for alll The heretic peril, which 
increased during his pontificate, forced him t o  take decisive 
measures against the Albigenses i n  the south of France, but 
before proscribing them he spent ten years (1198-1208) in  
endeavouring t o  convert the misbelievers, and history should not 
forget the pacific character of these early efforts. I t  was because 
they did not succeed that necessity and the violence of human 
passions subsequently forced him into a course of action which 
he had not chosen and which led him further than he wished to 
go. When he was compelled to  decree the Albigensian crusade he 
endeavoured more than once t o  discontinue the work, which had 
become perverted, and to curb the crusading ardour of Simon de 
Montfort. Failing in  his attempt t o  maintain the religious char- 
acter of the crusade, he wished t o  prevent it  from ending secularly 
in its extreme consequence and logical outcome. 

P a p a l  I m p e r i a l i s m  u n d e r  I n n o c e n t  111.-It was par- 
ticularly in the definitive constitution of the temporal and political 
power of the papacy, in the extension of what may be called 
Roman imperialism, that chance favoured his efforts and enabled ' him to pursue his conquests farthest. This imperialism was un- 

, doubtedly of a special nature; it  rested on moral authority and 
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politics1 and financial power rather than on material and military 
strength. But it  is no less certain that Innocent attempted to 
subject the kings of Europe by making them his tributaries and 
vassals. H e  wished to acquire the mastery of souls by unifying 
the faith and centralizing the priesthood, but he also aspired t o  
possess temporal supremacy, if not as direct owner, a t  least as 
suzerain, over all the national crowns, and thus to  realize the 
idea with which he was penetrated and which he himself expressed 
clearly. H e  wished to be a t  once pope and emperor, leader of 
religion and universal sovereign. And, in fact, he exercised or 
claimed suzerain rights, together with the political and pecuniary 
advantages accruing, over the greater number of the lay sover- 
eigns of his time. H e  was more or less effectively the supreme 
temporal chief of the kingdom of Sicily and Naples, Sardinia, 
the states of the Iberian peninsula (Castile, Leon, Navarre and 
Portugal), Aragon (which, under Peter II., was the type of vassal 
and tributarj. kingdom of the Roman power), the Scandinavian 
states, the kingdom of Hungary, the Slav states of Bohemia, 
Poland, Servia, Bosnia and Bulgaria, and the Christian states 
founded in Syria by the crilsaders of the 12th century. The suc- 
cess of Rcman imperialism '::as particularly remarkable in Eng- 
land, where Innocent was confronted by one of the principal 
potentates of the West, by the heir of the power that had been 
founded by two statesmen of the first rank, \Villiam the Conqueror 
and Henry 11. I n  Richard I. and John he had exceptionally au- 
thoritative adversaries; but after one of the fiercest wars ever 
waged by the civil power against the Church, Innocent a t  length 
gained over John the most complete victory that has ever been 
won by a religious potentate over a temporal sovereign, and con- 
strained him to make complete submission. In  1213 the pope be- 
came not only the nominal suzerain but, de facto and de jure, the 
veritable sovereign of England, and during the last years of John 
and the first years of Henry 111. he governed England effectively 
by his legates. 

The papacy, however, encountered serious obstacles, a t  first a t  
the very centre of the papal empire, a t  Rome, where the pope 
had to contend with the party of communal autonomy for ten 
years before being able to  secure the mastery at  Rome. His im- 
mense authority narrowly escaped destruction but a stone's-throw 
from the Lateran palace; but the victory finally rested with him, 
since the Roman people could not dispense with the Roman 
Church, to  which i t  owed i ts  existence. Reared in the nurture of 
the pope, the populace of the Tiber renounced its stormy liberty 
in 1209, and accepted the peace and order that a beneficent mas- 
ter gave; but when Innocent attempted to extend to the whole 
of Italy the rCgime of paternal subjection that had been so suc- 
cessful a t  Rome, the difficulties of the enterprise surpassed the 
powers even of a leader of religion. As guardian of Henry 
VI.'s son Frederick, Innocent was for some time able to conduct 
the government of the kingdom of the Two Sicilies, but he was 
entirely unable, either b y  diplomacy or force of arms, to make 
Italian unity redound to the exclusive benefit of the Holy See. 
Nor was his failure due t o  lack of activity or energy, but rather 
t o  the insuperable obstacles in his path-the physical configura- 
tion of Italy, and, above all, the invincible repugnance of the 
Italian municipalities. 

As far as the Empire was concerned, chance at  first favoured 
Innocent. For  ten years a Germany weakened and divided by 
the rivalry of Philip of Swabia and Otto of Brunswick left his 
hands free t o  act in  Italy, and his pontificate marks a period 
of comparative quiet in the ardent conflict between pope and 
emperor which continued throughout the middle ages. Not until 
1210, when Otto of Brunswick turned against the pope to whom 
he owed his crown, was Innocent compelled to open hostilities; 
and the struggle ended in a victory for the Curia. Frederick II., 
the new emperor created by Innocent, began by handing over his 
country to Rome and sacrificing the rights of the empire to  the 
union of the two great authorities of the Christian world. In his 
dealings with Frederick, Innocent experienced grievous vicissi- 
tudes and disappointments, but finally became master of the 
situation. One nation only-the France of Philip Augustus-was 
able t o  remain outside the Roman vassalage. 

Finally, Innocent 111. was more fortunate than his predecessors, 
and, if he did not succeed in carrying out his projected crusade 
and recovering the Holy Places, he a t  least benefited by the 
Franco-Venetian expedition of 1202. Europe refused to take any 
direct action against the Muslim, but Latin feudalism, as- 
sembled a t  Venice, diverted the crusade by an act of formal dis- 
obedience, marched on Constantinople, seized the Greek empire 
and founded a Latin empire in its place; and Innocent had t o  
accept the fait acconzpli. Though condemning i t  on principle, he 
turned it  to  the interests of the Roman Church as well as of the 
universal Church With joy and pride he welcomed the Byzantine 
East into the circle of vassal peoples and kingdoms of Rome bound 
politically to  the see of St. Peter, and with the same emotions 
beheld the pattiarchate of Constantinople a t  last recognize Roman 
supremacy. But from this enormous increase of territory and 
influence arose a whole series of new and difficult problems. The 
court of Rome had to substitute for the old Greek hierarchy a 
hierarchy of Latin bishops; to  force the remaining Greek clergy 
to practise the beliefs and rites of the Roma? religion and bow to 
the supremacy of the pope; t o  maintain in the Greco-Latin 
Easterr, Chnrch the necessary order, ~ o r a l i t y  and snhcrdication; 
to defend i t  against the greed and violence of the nobles and 
barons who had founded the Latin Empire; and to compel the 
leaders of the new empire to  submit to  the apostolic power and 
execute its commands. I n  his endeavours to carry out the whole 
of this programme, Innocent 111. met with insuperable obstacles 
and many disappointments. On the one hand, the Greeks were 
unwilling t o  abandon their religion and national cult, and scarcely 
recognized the ecclesiastical supremacy of the papacy. On the 
other hand, the upstart Latin emperors, far from proving submis- 
sive and humble tools, assumed with the purple the habits and 
pretensions of the sovereigns they had dispossessed. Nevertheless, 
Innocent left his successors a much vaster and more stable political 
dominion than that which he had received from his predecessors, 
since it  comprised both East and West; and his five immediate 
successors were able to  preserve this ascendancy. They even 
extended the limits of Roman imperialism by  converting the 
pagans of the Baltic to Christianity, and further reinforced the 
work of ecclesiastical centralization by enlisting in  their service 
a force which had recently come into existence and was rapidly 
becoming popular-the mendicant orders, and notably the Domin- 
icans and Franciscans. The Roman power was also increased by 
the formation of the universities-privileged corporations of mas- 
ters and students, which escaped the local power of the bishop 
and his chancellor only to  place themselves under the direction 
and supervision of the Holy See. Mistress of the entire Chris- 
tian organism, Rome thus gained control of international educa- 
tion, and the mendicant monks who formed her devoted militia 
lost no time in monopolizing the professorial chairs. Although 
the ecclesiastical monarchy continued to gain strength, the suc- 
cessors of Innocent 111. made less use than he of their immense 
power. Under Gregory IX. (1227-1241) and Innocent IV. (1243- 
1254) the conflict between the priesthood and the Empire was 
revived by the enigmatic Frederick II., the polyglot and lettered 
emperor, the friend of Saracens, the despot who, in youth styled 
"king of priests," in later years personified ideas that were di- 
rectly opposed to the mediaeval theocracy; and the struggle lasted 
nearly 30 years. The Hohenstaufen succumbed to it, and the 
papacy itself received a terrible shock, which shook its vast empire 
to  the foundations. 

Nevertheless, the first half of the 13th century may be regarded 
as the grand epoch of mediaeval papal history. Supreme in 
Europe, the papacy gathered into a body of doctrine the decisions 
given in virtue of its enormous de facto power, and promulgated 
its collected decrees and oracula to  form the immutable law of 
the Christian world. Innocent III., Honorius 111. and Gregory 
IX. employed their jurists to  collect the most important of their 
rulings, and Gregory's decrees became the definitive repository 
of the canon law. Besides making laws for the Christendom of the 
present and the future, these popes employed themselves in giving 
a more regular form to their principal administrative organ, the 
offices of the Curia. The development of the Rsman chancery 
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is also a characteristic sign of the evolution that was taking place. 

4. URBAN IV. TO BENEDICT XI. (1261-1305) 
This period comprises 13 pontificates, all short (three or 

four years a t  the most, and some only a few months), with the 
exception of that of Boniface VIII., who was pope for nine years. 
This accidental fact constitutes a prime difference in favour of the 
preceding period, in which there were only five pontiffs during 
the first 60 years of the 13th century. 

In f luence  of France.-Although there was no theoretical 
restriction to the temporal supremacy and religious power of 
the papacy, certain historical facts of great importance contributed 
to the fatal diminution of their extent. The first of these was 
the preponderance of the French monarchy and nati'on in Europe. 
Founded by the conquests of Philip Augustus and Louis VIII. 
and legitimated and extended by the policy and moral influence 
of the crowned saint, Louis IX., the French,monarchy enjoyed un- 
disputed supremacy a t  the end of the 13th century and the begin- 
ning of the 14th; and this hegemony of France was manifested, 
not only by  the extension of the direct power exercised by the 
French kings over all the neighbouring nationalities, but also by 
the establishment of Capetian dynasties in the kingdom of the 
Two Sicilies and in Hungary. From this time the sovereign of 
Rome, like other sovereigns, had to submit to French influence. 
But, whereas the pope was sometimes compelled to  become the 
instrument of the policy of the kings of France or the adventurers 
of their race, he was often able to utilize this new and pervading 
force for the realization of his own designs, although he en- 
deavoured from time to time, but without enduring success, to 
shake off the overwhelming yoke of the French. 

I t  was the Frenchman Urban IV. (1261-1264) who called 
Charles of Anjou into Italy to  combat the last heirs of Frederick 
11. and thus paved the way for the establishment of the Angevin 
dynasty on the throne of Naples. Under Clement IV. (1265- 
1268), an agreement was concluded by which Sicily was handed 
over to  the brother of St. Louis, and the victories of Benevento 
(1266) and Tagliacozzo (1267) assured the triumph of the Guelph 
party and enabled the Angevins to plant themselves definitely on 
Neapolitan soil. Conradin's tragic and inevitable end closed the 
last act of the secular struggle between the Holy See and the 
empire. Haunted by the recollection of that formidable conflict 
and lulled in the security of the Great Interregnum, which was to 
render Germany long powerless, the papacy thought merely of 
the support that France could give, and paid no heed to, the dangers 
threatened by the extension of Charles of Anjou's monarchy in 
central and northern Italy. The Visconti Gregory X.  (1271- 
1276) made an attempt to  bring about a reaction against the ten- 
dency which had influenced his two immediate predecessors. H e  
placed himself outside the theatre of French influence, and occu- 
pied himself solely with the task of giving to the papal monarchy 
that character of universality and political superiority which had 
made the greatness of an Alexander 111. or an Innocent 111. H e  
opposed the aggrandizing projects of the Angevins, intervened in 
Germany with a view to terminating the Great Interregnum, and 
sought a necessary counterpoise to Capetian predominance in an 
alliance with Rudolph of Habsburg, who had become an emperor 
without imperilling the papacy. The Orsini Nicholas 111. pursued 
the same policy with regard to the independence and greatness of 
the Roman See, but died too soon for the cause he upheld, and, a t  
his death in I 280, the inevitable current revived with overpower- 
ing force. His successor, Martin IV. (1281-1285), a prelate of 
Champagne, brother of several councillors of the king of France, 
prebendary a t  Rouen and Tours, and one of the most zealous 
in favour of the canonization of Louis IX., ascended the papal 
throne under the auspices of Charles of Anjou, and undertook the 
governnient of the Church with the sole intention of furthering 
in every way the interests of the country of his birth. A French- 
man before everything, he abased the papal power to such an 
extent as  to  excite the indignation of his contemporaries, often 
slavishly subordinating it  to  the exigencies of the domestic and 
foreign policy of the Angevins at  Naples and the reigning house 
a t  Paris. But he was prevented from carrying out this policy by 

an unforeseen blow, the Sicilian Vespers (March 1282), an event 
important both in itself and in its results. By rejecting the Cape- 
tian sovereign that Rome wished to thrust upon it  to deliver it 
from the dynasty of Aragon, the liltle island of Sicily arrested 
the progress of French imperialism, ruined the vast projects of 
Charles of Anjou, and liberated the papacy in its own despite 
from a subjection that perverted and shook its power. Honorius 
IV. (1285-1287) and Nicholas IV. (1288-1292) were able to  act 
with greater dignity and independence than their predecessors. 
Though remaining leagued with the Angevins in southern Italy, 
they dared to look to Germany and Rudolph of Habsburg to help 
them in their efforts to  add to the papal dominion a part of north- 
ern Italy and, in particular, Tuscany. But they still continued 
to desire the restoration of the Arlgevin dynasty in Sicily and to 
assist the designs of France on Aragon by preaching a crusade 
against the masters of Barcelona and Palermo. The hopes of the 
Curia were frustrated by the resistance of the Aragonese and 
Sicilians, and Charles of Valois, to whom the Curia eventually 
destined the crown of Aragon, had to resign it  for that of Con- 
stantinople, which he also failed to  secure. 

Subjec t ion  t o  France.-Boniface VIII.  (1294-1303) also a t  
the beg~nning of his pontificate had yielded to the current, and, 
like his predecessors, adapted his external policy to  the pre- 
tensions and Interests of the great Capetian house, which, like 
all his predecessors, he a t  first countenanced. I n  spite of his 
instincts for dominion and the ardour of his temperament, he 
made no attempt to shake off the French yoke, and did not decide 
on hostilities with France until Philip the Fair and his legists 
attempted to change the character of the kingship, emphasized its 
lay tendencies, and exerted themselves to  gratify the desire for  
political and financial independence which was shared by the 
French nation and many other European peoples. The war whick 
ensued between the pope and the king of France ended in the 
complete defeat of the papacy, which was reduced to impotence 
(1303), and though the storm ceased during the nine months' pon- 
tificate of Benedict XI., the see of St. Peter recovered neither its 
normal equilibrium nor its traditional character. The accession of 
the first Avignon pope, Clement V., marks the final subjection of 
the papal power to  the Capetian government, the inevitable result 
of the European situation created in the preceding century. 

I n  other respects the papacy of this period found itself in a very ' 

inferior situation to that which it  had occupied under Innocent 
111. and the popes of the first half of the 13th century. The fall 
of the Latin empire and the retaking of Constantinople by the 
Palaeologi freed a great part of the Eastern world from the 
political and religious direction of Rome, and this fact necessarily 
engaged the diplomacy of Urban IV. and his successors in an en- 
tirely different direction. T o  them the Eastern problem presented 
a less complex aspect. There could no longer be any serious 
question of a collective expedition of Europe for the recovery 
of the Holy Places. The ingenuous faith of a Louis IX.  was alone 
capable of giving rise to  two crusades organized privately and 
without the influence or even the approval of the pope. But the 
European state of mind no longer lent itself to such enterprises. 

The main preoccupation of all these popes was how best t o  
repair the injury done to orthodox Europe and to Rome by the 
destruction of the Latin empire. Several of them thought of re- 
storing the lost empire by  force, and thus giving a pendant t o  
the fourth crusade; but the Curia finally realized the enormous 
difficulties of such a project, and convinced themselves that the 
only practical solution of the difficulty was to  come to an under- 
standing with the Palaeologi and realize pacifically the long- 
dreamed union of the Greek and Latin Churches. The  negotia- 
tions begun by Urban IV. and continued more or less actively by 
his successors were a t  last concluded in 1274 by Gregory X. The 
Council of Lyons proclaimed the union, which was destined to be 
effective for a few years a t  least and to be  prolonged precariously 
in the midst of unfavourable circumstances. The Greek mind 
was opposed to the union; the acquiescence of the Byzantine 

1 emperors was but an ephemeral expedient of their foreign policy; 
and the peace between the Latins and Greeks settled on Byzantine. 
soil could not endure for long. The principal obstacle, however, 
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was the incompatibility of the popes' Byzantine and Italian 
policies. The popes were in favour of Cndrles of Anjou and his 
dynasty, but Charles was hostile to the union of the two Churches, 
since it  was his intention to seize the Byzantine empire and sub- 
stitute himself for the Palaeologi. Almost all the successors of 
Urban IV. were compelled to exert their diplomacy against the 
aggrandizing aims of the man they had themselves installed in 
southern Italy, and to protect the Greek emperor, with whom 
they were negotiating the religious question. On several occasions 
between the years 1271 and 12'73 the Angevins of Naples, who 
had great influence in Achaea and Albania and were solidly sup- 
ported by their allies in the Balkan peninsula, nearly carried out 
their project; and in 1274 the opposition of Charles of Anjou 
came near to  compromising the operations of the council of Lyons 
and ruining the work of Gregory X. The papacy, however, held 
its ground, and Nicholas III . ,  the worthy continuer of Gregory, 
succeeded in preserving the union and triumphing over the Ange- 
vin power. The Angevins took their revenge under Martin IV., 
who was a stanch supporter of the French. Three weeks after 
his coronation Martin excommunicated the Greek emperor and 
all his subiects, and allied himself with Charles of Anjou and 
the Venetians to  compass his downfall. I n  thls case, too, the 
Sicilian Vespers was the rock on which the hopes and pretensions 
of the sovereign of Xaples suffered shipwreck. After Martin's 
death the last popes of the 13th century, and notably Boniface 
VIII., in  vain thought to  find in another Capetian, Charles of 
Valois, the man who was to re-establish the Latin dominion a t  
Byzantium. But the East was lost; the union of 1274 was quickly 
dissolved; and the reconciliation of the two Churches again 
entered into the category of chimeras. 

Decay.-During this period the papal institution, considered 
in the development of its inner liie, already showed signs 
of decadence. The diminution of religious faith and sacerdotal 
prestige shook it to its very foundations. The growth of the lay 
spirit continued to manifest itself among the burgesses of the 
towns as well as among the feudal princes and sovereigns. The 
socia1 factors of communism and nationalism, against which In- 
nocent 111. and his successors had struggled, became more power- 
ful  and more hostile to  theocratic domination. That a sovereign 
like St. Louis should be able to  associate himself officially with 
the feudalism of his realm to repress abuses of church juris- 
diction; that a contemporary of Philip the Fair, the lawyer Pierre 
Dubois, should dare to suggest the secularization of ecclesiastical 
property and the conversion of the clergy into a class of function- 
aries paid out of the royal treasury; and that Philip the Fair, the 
adversary of Boniface VIII., should be able to rely in his conflict 
with the leader of the Church on the popular consent obtained a t  
a meeting of the three estates of France-all point to a singular 
demoralization of the sentiments and principles on which were 
based the whole power of the pontiff of Rome and the entire 
organization of mediaeval Catholicism. Both by its attitude and 
by its governmental acts, the papacy of the later 13th century 
itself contributed to  increase the discredit and disaffection from 
which it  suffered. Under Urban IV. and his successors the great 
moral and religious sovereignty of former times became a purely 
bureaucratic monarchy, in which the main preoccupation of the 
governors appeared to be the financial exploitation of Christen- 
dom. The continued efforts of the popes to  drain Christian gold 
to  Rome mere limited only by  the fiscal pretensions of the lay 
sovereigns, and it  was this financial rivalry that gave rise t o  the 
inevitable conflict between Boniface VIII.  and Philip the Fair. 

By thus devoting itself to  material interests, the papacy con- 
temporary with the last Capetians lost its moral greatness and 
fell in the opinion of the peoples; and it  did itself no less injury 
by the abnormal extension of the bounds of its absolutism. By 
its exaggerated methods of centralization the papal monarchy had 
absorbed within itself all the living forces of the religious world 
and suppressed all the liberties in which the Church of old had 
lived. The subjection of the secular clergy was complete, while 
the episcopate retained no shadow of its independence. The decree 
of Clement IV. ( I  z66), empowering the papacy to dispose of all 
vacant bishoprics a t  the court of Rome, merely sanctioned a usage 

that had long been established. But the control exercised by the 
Roman Czria c:,er the episcepzte had been rea!ised bv , mnrly other 
means. I t  was seldom that an episcopal election took place with- 
out a division in the chapter, in which resided the electoral right. 
I n  such an event, the competitors appealed t o  the Holy See and 
abdicated their right, either voluntarily or under coercion, in  
ma?tibus pupae, while the pope took possession of the vacant see. 
Nominations directly made by the court of Rome, especially in 
the case of dioceses Iong vacant, became increasingly numerous. 
The principle of election by canons was repeatedly violated, and 
threatened to disappear; and a t  the end of the 13th century the 
spectacle was common of vrelates, whether nominated or con- 
firmed by the pope, entitling themselves "bishops by  the grace of 
the Holy See." 

The regular clergy, who were almost wholly sheltered from the 
power of the diocesan bishops, found themselves, even more than 
the secular priesthood, in a state of complete dependence on the 
Curia. The papacy of this period continually intervened in the 
internal affairs of the monasteries. Not only did the monks con- 
tinue to seek from the papacy the confirmation of their privileges 
and property, but they also referred almost all their disputes to  
the arbitration of the pope. Their eie~rions gave rise lo i1111u- 
merable lawsuits, which all terminated at  the court of Rome, and 
in most cases it  was the pope himself who designated the monks to 
fill vacant posts in the abbeys. Thus the pope became the great 
ecclesiasticaI elector as well as the universal judge and supreme 
legislator. On this extreme concentration of the Christian power 
was employed throughout Europe an army of official agents or 
officious adherents of the Holy See, who were animated by an 
irrepressible zeal for the aggrandizement of the papacy. These 
officials originally consisted of an obedient and devoted militia 
of mendicant friars, both Franciscans and Dominicans, who took 
their orders from Rome alone, and whose efforts the papacy 
stimulated by lavishing exemptions, privileges and full sacerdotal 
powers. 

The sovereign direction of this enormous monarchy belonged 
to the pope alone, who was assisted in important affairs by the 
advice and collaboration of the College of Cardinals, who had 
become the sole electors to the papacy. Towards the close of 
the 13th century the necessity arose for an express ruling on the 
question of the exercise of this electoral right. I n  1274 Gregory 
X., completing the measures taken by Alexander 111. in the 12th 
century, promulgated the celebrated constitution by  which the 
cardinal-electors were shut up  in conclave and, in the event of 
their not having designated the new pope within three days, were 
constrained to perform their duty by a progressive reduction of 
their food-allowance (see CONCLAVE). But a t  the head of this 
vast body there existed a constant tendency which was opposed 
to the absorption of all the power by a single and unbridled will. 
I n  the last years of this period fresh signs appeared of a reaction 
that emanated from the Sacred College itself. The cardinal- 
electors endeavoured to derive from their electoral power a right 
of control over the acts of the pope elect. I n  1294, and again in  
I 303, they laid themselves under an obligation, previously to  the 
election, to  subscribe to  the political engagements which each 
promised rigorously to observe in the event of his becoming pope. 
In  general, these engagements bore upon the limitation of the num- 
ber of cardinals, the prohibition to nominate new ones without 
previous notification to the Sacred College, the sharing between 
the cardinals and the pope of certain revenues specified by  a bull 
of Nicholas IV., and the obligatory consultation of the consistories 
for the principal acts of the temporal and spiritual government. 
I t  is conceivable that a pope of Boniface VIII.'s temperament 
would not submit kindly to any restriction of the discretionary 
power with which he was invested by tradition, and he endeav- 
oured to make the cardinals dependent on him and even to dispense 
with their services as far  as possible, only assembling them in 
consistory in cases of extreme necessity. This tendency of the 
Sacred College to convert the Roman Church into a constitutional 
monarchy, in which it  should itself play thr: part of parliament, 
was a sufficiently grave symptom of the progress of the new spirit. 
But throughout the ecclesiastical society traditional bonds were 
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loosened and anarchy was rife, and this a t  the very moment when 
the enemies of the priesthood and its leaders redoubled their 
attack. In fine, the decadence of the papal institution manifested 
itself in  an irremediable manner when it had accomplished no 
more than the half of its task. The growth of national kingdoms, 
the anti-clerical tendencies of the emancipated middle classes, the 
competition of lay imperialisms, and all the other elements of 
resistance which had been encountered by the papacy in its prog- 
ress and had a t  first tended to shackle it, now presented an 
insurmountable barrier. The papacy was weakened by its contest 
with these adverse elements, and i t  was through its failure to 
triumph over them that its dream of European dominion, both 
temporal and spiritual, entered but very incompletely into the 
field of realities. (A. Lu.) 

111. FROM 1305 TO 1590 
The accession of the Gascon Clement V. (1305-1314) marks 

the beginning of a new era in the history of the papacy; for this 
pope, formerly archbishop of Bordeaux, remained in France, 
without once crossing the threshold of the Eternal City. Clement's 
motive for  this resolution was his fear that the independence of 
the ecclesiastical government might be endangered among the 
frightful dissensions and party conflicts by  which Italy was 
then convulsed; while at  the same time he yielded to the pressure 
exercised on him by the French king, Philip the Fair. I n  March 
I309 Clement V. transferred his residence to Avignon, a town 
which a t  that time belonged to the king of Naples, but was sur- 
rounded by  the countship of Venaissin, which as early as 1228 
had passed into the possession of the Roman See. Clement V. 
remained a t  Avignon till the day of his death, so that with him 
begins the so-called Babylonian Exile of the popes. Through this, 
and his excessive subservience t o  Philip the Fair, his reign proved 
the reverse of salutary to the Church. The pope's subservience 
was above all conspicuous in his attitude towards the proceedings 
brought against the order of the Temple, which was dissolved by 
the Council of Vienne (see TEMPLARS) . 

C h a r a c t e r  of t h e  Avignon Papacy.-His successor John 
XXII .  (1316-1334), a native of Cahors, was elected as the result 
of very stormy negotiations, after a two years' vacancy of the 
see (1316). Like his predecessor he fixed his permanent residence 
a t  Avignon, where he had formerly been bishop. But while Clement 
V. had contented himself with the hospitality of the Dominican 
monastery a t  Avignon, John XXII .  installed himself with great 
state in the episcopal palace, hard by the cathedral. The essential 
features of this new epoch in the history of the papacy, beginning 
with the two popes mentioned, are intimately connected with this 
lasting separation from the traditional seat of the papacy, and 
from Italian soil in general: a separation which reduced the 
head of the Church to a fatal dependence on the French kings. 
Themselves Frenchmen, and surrounded by a college of cardinals 
in which the French element predominated, the popes gave to their 
ecclesiastical administration a certain French character, till they 
stood in more and more danger of serving purely national in- 
terests, in  cases where the obligations of their office demanded 
complete impartiality. And thus the prestige of the papacy was 
sensibly diminished by the view, to  which the jealousy of the na- 
tions soon gave currency, that the supreme dignity of the Church 
was simply a convenient tool for French statecraft. The accusa- 
tion might not always be supported by facts, but i t  tended t o  shake 
popular confidence in the head of the universal Church, and to 
inspire other countries with the feeling of a national opposition 
to  an ecclesiastical rCgime now entirely Gallicized. The conse- 
quent loosening of the ties between the individual provinces of the 
Church and the Apostolic See, combined with the capricious policy 
of the Court a t  Avignon, which often regarded nothing but per- 
sonal and family interests, accelerated the decay of the ecclesiasti- 
cal organism, and justified the most dismal forebodings for the 
future. T o  crown all, the feud between Church and Empire broke 
out again with unprecedented violence. The most prominent 
leaders of the opposition to  the papacy, whether ecclesiastical or 
uolitical, joined forces with the German king, Louis of Bavaria, 
i nd  offered him their aid against John XXII .  The clerical oppo- 

/ sition was led by the very popular and influential IbIinorites who 
were a t  that time engaged in a remarkably bitter controversy with 

1 the pope as to the practical interpretation of the idea of evangeli- 
cal poverty. Their influence can be clearly traced in the appeal 
to a general council, issued by Louis in 1324 a t  Sachsenhausen 
near Frankfurt-on-the-Main. This documelit, which confused the 
political problenl with the theological, was bound to envenom the 
quarrel between emperor and pope beyond all remedy. Side by 
side with the Minorites, the spokesmen of the specifically political 
opposition to the papacy were the Parisian professors, Marsilius 
of Padua and John of Jandun, the conlposers of the Defender of 
the Peace (defensor pacis). I n  conjunction with the Rfinorites 
and the Ghibellines of Italy, Marsilius succeeded in enticing 
Louis to the fateful expedition to  Rome and the revolutionary 
actions of 1328. The conferring of the imperial crown by the 
Roman populace, the deposition of the pope by  the same body, 
and the election of an anti-pope in the person of the Minorite 
Pietro da Corvara, translated into acts the doctrines of the 
defensor pacis. The struggle, which still further aggravated the 
dependence of the pope on France, was waged on both sides with 
the utmost bitterness, and the end was not in sight when John 
XXII,  died, full of years, on Dec. 4, 1334. 

Even the following pope, Benedict XII .  ( 1 ~ ~ ~ - 1 3 4 2 ) ,  a man 
of the strictest morality, failed, in spite of his mild and pacific 
disposition, to  adjust the conflict with Louis of Bavaria and the 
eccentric Fraticelli. King Philip VI. and the cardinals of the 
French party worked energetically against the projected peace 
with Louis; and Benedict was not endowed with sufficient 
strength of will to carry through his designs in the teeth of their 
opposition. 

His efforts in the direction of reform, moreover, deserve recog- 
nition. I n  Avignon he began to erect himself a suitable residence, 
which, with considerable additions by later popes, developed into 
the celebrated papal castle of Avignon 

Benedict XII. was also succeeded, in 1342, by a Frenchman 
from the south, Pierre Roger de Beaufort, who was born in the 
castle of Maumont, in the diocese of Limoges. H e  assumed the 
title of Clement VI. (1342-1352). I n  contrast with his peace- 
loving predecessor, and in accordance with his own more ener- 
getic character, he pursued with decision and success the tradi- 
tions of John XXII .  in his dealings with Louis of Bavaria. With 
great dexterity he turned the feud between the houses of Luxem- 
burg and Wittelsbach t o  the destruction of Louis; and the death- 
struggle between the two seemed about to  break out, when Louis 
met his untimely end. T o  all appearances the victory of the 
papacy was decisive: but it  was a Pyrrhic victory, as events were 
quickly to prove. In  Rome there ensued, during the pontificate of 
Clement, the revolutions of the visionary Cola di Rienzi (q.v.) 
who restored the old republic, though not for long. By his pur- 
chase of Avignon, and the creation of numerous French cardinals, 
the pope consolidated the close connection of the Roman Church 
with France: but the interests of that  church suffered severely 
through the riches and patronage which Clement lavished on 
his relatives, and through the princely luxury of his court 

I t  was fortunate for the Church that Clement VI. was followed 
by a man of an entirely different temperament-Innocent VI. 
(1352-1362). This strict and upright pope appears to  have taken 
Benedict XII .  for his example. H e  undertook, though not with 
complete success, a reformation of ecclesiastical abuses; and it  
was he who assisted in restoring the Empire a t  last to  some 
measure of stability. But the culminating glory of his reign was 
the restoration of the almost ruined papal dominion in Italy, by 
means of the highly-gifted Cardinal Albornoz. The restoration 
of the Apostolic See to  its original and proper seat was now pos- 
sible; and the need for such a step was the more pressing, since 
residence in the castle a t  Avignon had become extremely precari. 
ous, owing to the ever-increasing confusion of French affairs. 

The R e t u r n  to Rome.-The intention of Innocent was put 
into execution by  his successor-the learned and pious Urban V. 
(1362-1370). TWO events of the first magnitude make his reign 
one of the most memorable in the century. The first of these was 
the return to Rome. This was an object which the emperor 
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Charles IV. had prosecuted with all his energies; which alone 
could revive the languishing reputation of the papacy, by with- 
drawing it  from the turmoils of the Anglo-French war, and bring 
within the bounds of possibility the much-needed reformation in 
ecclesiastical affairs. I n  1367 it  became an accomplished fact. 
Turning a deaf ear to  the remonstrances of the French king and 
the French cardinals, the pope quitted Avignon on April 13, 
1367; and on Oct. 16 he entered Rome, now completely fallen to 
ruin. The ensuing year, after his return to the Eternal City, wit- 
nessed the second great landmark in the reign of Urban V.-the 
Roman expedition of Charles IV., and the renewal of amicable re- 
lations between the Empire and the Church. Unfortunately, the 
pope failed to  deal satisfactorily with the highly complicated 
situation in Italy; and the result was that, on Sept. 27, 1370, he 
returned to Avignon, where he died on the following Dec. 19. 

Gregory XI .  (1370-1378), though equally distinguished for his 
erudition and pure morals, his piety, modesty and wisdom, was 
fated to  pay dearly for the weakness of his predecessor in aban- 
doning Rome so early. H e  lived to see the national spirit of Italy 
thoroughly aroused against a papacy turned French. The dis- 
a t ro l l$  error of almoqt exch~sively appointing Provenqals. for- 
eigners ignorant of both the country and the people, to the gov- 
ernment of the Papal States, now found a terrible Nemesis: and 
there came a national upheaval, such as Italy had not yet wit- 
nessed. The feud between Italian and Frenchman broke out in 
a violent form; and it  was in vain that St. Catherine of Siena 
proffered her mediation in the bloody strife betwixt the pope and 
the Florentine republic. The letters that she addressed to the 
pontiff, on this and other occasions, are documents, which are, per- 
haps, unique in their kind, and of great literary beauty. I t  was 
also St. Catherine who prevailed on Gregory XI.  to  return to 
Rome. On Sept. 13, 1376, he left Avignon; on Jan. 17, 1377, he 
made his entry into the city of St. Peter. Thus ended the exile 
in France; but it  left an evil legacy in the schism under Gregory's 
successor. Gregory, the last pope whom France has given to the 
Church, died on March 27, 1378, after taking measures to ensure a 
speedy and unanimous election for his successor. 

T h e  G r e a t  Schism.-The conclave, which took place in Rome 
for the first time for 7 5  years, resulted in the election of Bar- 
tolomeo Prignano (April 8, 1378), who took the name of Pope 
Urban VI. (13'78-1389). Canonically the election was perfectly 
valid; so that the only popes to  be regarded as legitimate are the 
successors of Urban. (See Pastor, Geschichte der Piipste, i., 121.) 

I t  is true that his election was immediately impugned by the 
cardinals on frivolous grounds; but the responsibility for this 
rests, partially a t  least, with the pope himselC, whose reckless and 
inconsiderate zeal for reform was bound to excite a revolution 
among the worldly cardinals still yearning for the fleshpots of 
Avignon. This revolution could already be foreseen with tolerable 
certainty, when Urban embroiled himself even with his political 
friends-the queen of Naples and her husband, Duke Otto of 
Brunswick. Similarly, he quarrelled with Count Onorato Gaetano 
of Fondi. The cardinals, excited to  the highest pitch of irritation, 
now knew where they could look for support. Thirteen of them 
assembled at  Anagni, and thence, on Aug. 9, issued a passionate 
manifesto, announcingSthe invalidity of Urban's election, on the 
ground that it  had been forced upon the conclave by the Roman 
populace. As soon as the rebellious cardinals were further as- 
sured of the protection of the French king, Charles V., they 
elected, with the tacit consent of the three Italian cardinals, 
Robert of Geneva, as anti-pope (Fondi, Sept. 20). Robert 
assumed the style of Clement VII.;  the Great Schism (1378- 
141 7) had begun. 

The chief responsibility for this rests with the worldly college 
of cardinals, who were longing to return to France, and thence 
drew their inspiration. This college was a creation of the Avignon 
period; which must therefore, in the last resort, be considered 
responsible for this appalling calamity. Severe censure, moreover, 
attaches to  Charles V., of France. There may be room for dis- 
pute as  t o  the extent to  which the king's share in the schism was 
due to the instigation of the revolted cardinals; there can be not 
the slightest doubt that his attitude was the decisive factor in 

perpetuating and widening the breach. The anti-pope was recog- 
nized not oniy by Charies of France, but by rhe princes of ihe 
Empire dependent on him, by Scotland and Savoy, and finally 
by the Spanish dominions and Portugal. On the other hand, the 
emperor, Charles IV., and his son, Wenceslaus, the greater part 
of the Empire, England, Hungary, Poland, Denmark, Norway and 
Sweden, together with the majority of the Italian States-Naples 
excepted-remained loyal to the pope. Urban, in  fact-who mean- 
while had created a new college of cardinals with members of 
different nationalities-enjoyed one great advantage; his rival 
failed to  hold his own in Italy, with which country the actual de- 
cision virtually lay. Unfortunately, in the time that followed, 
Urban was guilty of the grossest errors, pursuing his personal 
interests, and sacrificing, all too soon, that universal point of view 
which ought to  have governed his policy. The struggle against his 
powerful neighbour on the frontier, Queen Joanna of Naples, 
rapidly became his one guiding motive; and thus he was led into a 
perfect labyrinth of blunders. H e  excommunicated the queen as  
a stiff-necked adherent of the French anti-pope, and in 1381 con- 
ferred Naples on the ambitious Charles of Durazzo, with whom he 
was soon inextricably embroiled; while, a little later, he fell out 
with his new college of cardinals. On Oct. 15, 1389, he died with 
few to lament him. 

Boniface 1X.-After the death of Urban VI., 14 cardinals of 
his obedience assembled, and after prolonged negotiations elected 
for this high office Cardinal Pietro Tomacelli (Nov. 2, 1389). 
The title which he took was that of Boniface IX.  (1389-1404). 
The new pope-a man of high moral character, great sagacity, 
eloquence, and of a kindly disposition-at once instituted an en- 
tirely different policy from that pursued by his predecessor. This 
was especially the case in his treatment of Naples. I n  May 1390 
Ladislaus, the son of Charles of Durazzo, who had been assassi- 
nated in the February of 1386, received the royal crown a t  the 
hands of a papal legate. To  his cause Boniface IX. closely at- 
tached himself; and his support of the king against the Angevins 
cost him enormous sums, without which Ladislaus could not have 
secured his victory over the French claimant. By these means, 
the schism was averted from Italy, and Naples won for the Roman 
obedience. The situation in the papal State, which Boniface found 
in the greatest confusion, was at  the outset far more difficult t o  
deal with. But here also he attained in time a considerable meas- 
ure of success, although the methods employed were scarcely 
above criticism. His greatest success, however, was gained in 
the Eternal City itself; for  he contrived, after many vicissitudes, 
to  induce the Romans to annul their republican constitution and 
acknowledge the papal supremacy, even in municipal matters. 

T o  give this supremacy a firmer basis, Boniface fortified the 
Vatican and the Capitol, and restored the castle of St. Angelo- 
which had previously been used as  a quarry-providing i t  with 
walls and battlements, and erecting a tower in the centre. This 
castle, indeed, yielded a safe shelter to the pope in Jan. 1400 when 
the Colonnas made their attempt to surprise Rome. However, the 
adventure failed; and by the aid of Ladislaus, the castles of 
the Colonnas in the vicinity of Rome were destroyed. I n  1401 
this powerful family made its submission. accepting the favour- 
able terms which the pope had had the good sense to  offer. Hence- 
forward quiet prevailed, and Boniface ruled as a stern master 
in Rome. 

Thus Boniface IX., as a secular prince, occupies an important 
position; but as pope his activity must be unfavourably judged. 
Even if Dietrich of Niem frequently painted him too black, there 
is no question that the means which Boniface employed to fill 
the papal treasury seriously impaired the prestige of the highest 
spiritual office and the reverence due to it. His nepotism, again, 
casts a dark shadow over his memory: but most regrettable of 
all was his indifference towards the ending of the schism. 

Crisis in P a p a l  History.---On the death of Boniface (Oct. 
I ,  1404), the Roman cardinals once more elected a Neapolitan, 
Cosimo dei Migliorati, who, a t  the age of 65, assumed the name 
of Innocent VII. (1404-1406). Innocent, who was animated by  
a great love for the sciences and all the arts of peace, enjoyed only 
a brief pontiticate, but his reign is not without importance, if only 
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a s  a n  example of the generous patronage which the papacy- 
even in its darkest days-has lavished on literature and science. 
Significant also is the foothold gained a t  this time in the Curia 
itself by the humanists-Poggio, Bruni and others. 

The crisis came to a head in the pontificate of Gregory XII. 
(1406-1415). This pope, so distinguished in many respects, owed 
his election mainly to the circumstance that he was considered a 
zealous champion of the restoration of unity within the Church: 
and he displayed, in fact, during the earlier portion of his reign, 
an exalted enthusiasm for this great task. Later his attitude 
changed; and the protracted negotiations for a conference with 
Benedict XII I .  remained fruitless. The result of this change in 
the attitude of Gregory was the formation of a strong malcontent 
party in  the college of cardinals; to  counteract whose influence, 
the pope-faithless to the conditions attached to his election- 
resorted t o  the plan of creating new members. 

At the same period, the relations of Benedict XII I .  (anti- 
pope 1394) with France suffered a significant modification. I t  
became more and more manifest that Benedict had no genuine 
desire t o  heal the schism in the Church, in spite of the ardent zeal 
for union which he had displayed immediately before and after 
his election. I n  May 1402 France withdrew from his obedience; 
and it  was not long before French policy succeeded in effecting a 
reconciliation and understanding between the cardinals of Bene- 
dict X I I I .  and those who had seceded from Gregory XII .  Pre- 
cisely as  if the Holy See were vacant, the cardinals began to act 
as the actual rulers of the Church, and issued formal invitations 
t o  a council to  be opened at  Pisa on the Feast of the Annuncia- 
tion (March 25) I 4 0 9  Both popes attempted to foil the dis- 
affected cardinals by convening councils of their own; but their 
efforts were doomed to failure. 

On the other hand, the council of the cardinals-though, by 
the strict rules of canonical law, its convocation was abso- 
lutely illegal-attained the utmost importance. But these rules, 
and, in fact, the whole Catholic doctrine of the primacy were 
almost entirely obscured by the schism. Scholars like Langenstein, 
Gerson and Zabarella, evolved a new theory as to oecumenical 
councils, which from the point of view of Roman Catholic prin- 
ciples must be described as revolutionary. At the synod of the 
dissident cardinals assembled at  Pisa, views of this type were in 
the ascendant; and, although protests were not lacking, the neces- 
sities of the time served as a pretext for iggoring all objections. 

T h e  T r i p l e  Schism.-That the council was merely a tool in 
the hands of the ambitious and adroit Baldassare Cossa, was a 
fact unsuspected by its members, who were animated by a fiery 
enthusiasm for the re-establishment of ecclesiastical unity; nor 
did they pause to  reflect that an action against both popes could 
not possibly be lawful. Since whole universities and numerous 
scholars had pronounced in favour of the new theories, the Pisan 
synod dismissed all canonical scruples, and unhesitatingly laid 
claim to authority over both popes, one of whom was necessarily 
the legitimate pope. I t  was in vain that Carlo di Malatesta, a 
staunch adherent of Gregory, sought a t  the eleventh hour to 
negotiate a compromise between Gregory and the synod. I t  was 
in vain that this cultured prince, imbued with the principles of 
humanism, represented to the cardinals that this new path would 
lead quickly t o  the goal, but that this.goa1 could not be unity but 
a triple schism. The council declared that it  was canonically con- 
vened, oecumenical, and representative of the whole Catholic 
Church; then proceeded immediately to  the trial and deposition 
of Benedict XII I .  and Gregory XII .  The synod grounded its 
procedure against the rival popes on a fact, ostensibly patent to 
all, but  actually believed by none---that they were both sup- 
porters of the schism, and not merely this, but heretics in the 
truest and fullest sense of the word, since their attitude had 
impugned and subverted the article of faith concerning the one 
Holy, Catholic and Apostolic Church. On the ground of this 
extremely dubious declaration, designed to compensate for the 
absence of any authentic and firm foundation in ecclesiastical 
law, the Pisan assembly on June 5 announced the deposition of 
Gregory XII .  and Benedict XIII . ,  as manifest heretics and 
partisans of the schism. The next step was to  elect a new pope; 

and on June 26, 1409, the choice fell on the venerable cardinal- 
archbishop of Milan, the Greek Petros Filargis, who assumed the 
title of Alexander V. (1409-1410). 

Alexander V., the pope of the council, died on May 3, 1410. 
The cardinals a t  once elected his successor-Baldassare Cossa, 
who took the name of John XXII I .  (141-1415). Of all the con- 
sequences of the disastrous Pisan council, the election of this man 
was the most unfortunate. True, it  cannot be demonstrated that 
all the fearful accusations afterwards levelled a t  John XXIII .  
were based on fact:  but it  is certain that this cunning politician 
was so far infected with the corruption of his age that he was not 
in the least degree fitted to fulfil the requirements of the supreme 
ecclesiastical dignity. From him the welfare of the Church 
had nothing to hope. All eyes were consequently turned to the 
energetic German king, Sigismund, who was inspired by the 
best motives, and who succeeded in surmounting the formid- 
able obstacles which barred the way to an oecumenical council. 
I t  was mainly due to  Sigismund's indefatigable and magnificent 
activity, that the Council of Constance met and was so numer- 
ously attended. I t  is remarkable how fortune seemed to assist 
his efforts. The capture of Rome by  King Ladislaus of Naples 
had compelled John XXII I .  to  take refuge in Florence (June 
1413), where that dangerous guest received a not very friendly 
welcome. Since John's most immediate need was now protection 
and assistance against his terrible opponent Ladislaus, he sent, 
towards the close of Aug. 1413, Cardinals Chalant and Francesco 
Zabarella, together with the celebrated Greek Manuel Chrysoloras, 
to King Sigismund, and commissioned them to determine the time 
and place of the forthcoming council. The agreement was soon 
concluded. On Dec. 9 John XXII I .  signed the bull convening the 
council a t  Constance, and pledged his word to appear there in 
person. H e  might have hoped that his share in convening the 
synod would give him a certain right to  regulate its proceedings, 
and that, by the aid of his numerous Italian prelates, he  would 
be able t o  influence it  more or less according to his views. But i n  
this he was greatly deceived. So soon a s  he realized the true posi- 
tion of affairs he attempted to break up the  council by  his flight 
to Schaffhausen (March 2-21, 1415)-a project in which he 
would doubtless have succeeded but for the sagacity and energy 
of Sigismund. 

In  spite of everything, the excitement in Constance was un- 
bounded. I n  the midst of the confusion, which reigned supreme 
in the council, the upper hand was gained by that party which held 
that the only method by which the schism could be ended and a 
reformation of ecclesiastical discipline ensured was a drastic limi- 
tation of the papal privileges. The limitation was to  be effected 
by the general council: consequently, the pope must be brought 
under the jurisdiction of that council, and-in the opinion of 
many-remain under its jurisdiction for all time. Thus, in the 
3rd, 4th and 5th general sessions it  was enacted, with character- 
istic precipitation, that an oecumenical council could not be dis- 
solved or set aside by the pope, without its consent: the corollary 
to which was, that the present council, notwithstanding the flight 
of John XXIII . ,  continued to exist in the full possession of its 
powers, and that, in matters pertaining to belief and the eradica- 
tion of schism, all men-even the pope-were bound t o  obey the 
general council, whose authority extended over all Christians, 
including the pope himself. 

By these decrees-which created as  the supreme authority 
within the Church a power which had not been appointed as 
such by Christ-the members of the Council of Constance sought 
t o  give their position a theoretical basis before proceeding to 
independent action against the pope. But these declarations as  
to the superiority of an oecumenical council never attained legal 
validity, in spite of their defence by  Pierre d'Ailly and Gerson. 
Emanating from an assembly without a head, which could not 
possibly be an oecumenical council without the assent of one of 
the popes (of whom one was necessarily the legitimate pope)- 
enacted, in opposition to  the cardinals, by  a majority of persons 
for the most part unqualified, and in a fashion which was thus 
distinctly different from that of the old councils-they can only 
be regarded as a coup de main, a last resort in the universal 
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confusion. On May 29 the council deposed John XXIII .  

The legitimate pope, Gregory XII., now consented to resign, 
but under strict reservation of the legality of his pontificate. 
By consenting to this, the synod indirectly acknowledged that 
its previous sessions had not possessed an oecumenical character, 
and also that Gregory's predecessors, up to Urban VI., had been 
legitimate popes. I n  presence of the council, reconstituted by 
Gregory, Malatesta announced the resignation of the latter; and 
the grateful assembly appointed Gregory legatus a latere to the 
marches of Ancona-a dignity which he was not destined t o  
enjoy for long, as  he died on Oct. 18, 1417. (See CONSTANCE, 
COUNCIL OF.) 

Res tora t ion  of Unity.-From the abdication of Gregory XII .  
to the election of Martin V., the Apostolic See was vacant; and 
the council, newly convened and authorized by the legitimate pope 
before his resignation, conducted the government of the Church. 
After the condemnation and burning of John Huss ( q . v . ) ,  the 
reformation of the Church, both in its head and members, claimed 
the main attention of the fathers of the council. Among the many 
difficulties which beset the question, not the least obvious was 
the length of time during which the Church must remain without 
a ruler, if-as Sigismund and the German nation demanded-the 
papal election were deferred till the completion of the internal 
reforms. The result was decided by  the policy of the cardinals, 
who since May 1417 had openly devoted their whole energies to  
the acceleration of that election; and union was preserved by 
means of a compromise arranged by  Bishop Henry of Winchester, 
the uncle of the English king. The terms of the agreement were 
that a synodal decree should give an absolute assurance that the 
work of reformation would be taken in hand immediately after 
the election; reforms, on which all the nations were already 
united, were t o  be published before the election; and the mode 
of the papal election itself was to be determined by deputies. 
When the last-named condition had been fulfilled on Oct. 28 the 
conclave began, on Nov. 8, 1417, in the Kaufhaus of Constance; 
and, no later than St. Martin's day, the cardinal-deacon, Oddo 
Colonna. was elected Pope Martin V. (1417-1431). 

With the accession of Martin V. unity was a t  last restored 
to the Church, and contemporary Christendom gave way t o  
transports of joy. Any secular power-a bitter opponent of the 
papacy admits-would have succumbed in the schism: but so 
wonderful was the organization of the spiritual empire, and so 
indestructible the conception of the papacy itself, that this (the 
deepest of all cleavages) served only to prove its indivisibility 
(Gregorovius, Gesckichte Roms. vi.). Martin V. appeared to 
possess every quality which could enable him to represent the 
universal Church with strength and dignity. In  order to maintain 
his independence, he energetically repudiated all proposals that 
he should establish his residence in France or Germany, and once 
more took up  his abode in Rome. On Sept. 30, 1420, he made his 
entry into the almost completely ruinous town. To  repair the 
ravages of neglect, and, more especially, to restore the decayed 
churches, Martin a t  once expended large sums; while, later, he 
engaged famous artists, like Gentile da Fabriano and Masaccio, 
and encouraged all forms of art by every means within his power. 
Numerous humanists were appointed to  the chancery, and the 
Romans were loud in their praise of the papal rCgime. 

Nor was the activity of Martin V. less successful in political 
than in ecclesiastical reform, which latter included the combating 
of the Fraticelli, the amendment of the clergy, the encourage- 
ment of piety by  the regulation of feast-days, the recommendation 
of increased devotion to the sacrament of the altar, and the 
strengthening of the conception of the Church by the great jubilee 
of 1423. At the same time the crowning reward of his labours 
was the effacing of the last traces of the schism. H e  prosecuted 
successfully the conflict with the adherents of Benedict XIII. ,  
who, till the day of his death (May 23, 1423: vide the Chronicle 
of Martin de Alpartil, edited by  Ehrle, 1906) clung to the rem- 
nants of his usurped authority (see BENEDICT XIII.).  An attempt 
on the part of Alphonso V. of Aragon to renew the schism failed; 
and, in 1429, the Spaniard was compelled to give up his anti-pope, 
Clement VIII .  Martin died on Feb. 20, 1431, and the inscrip- 

tion on his grave-still preserved in the Lateran church-styles 
him I the  feiicity of his age" (temporum suorum feiicitas j . 

T h e  Second Schism.-The Colonna pope was followed b y  the 
strict, moral and pious Gabriel Condulmaro, under the title of 
Eugenius IV. (1431-1447). His pontificate was not altogether 
happy. At the very first, his violent and premature measures 
against the Colonna family, which had received such unbounded 
favour from his predecessor, embroiled him in a sanguinary feud. 
Far worse, however, were the conflicts which Eugenius had to 
support against the Council of Basel-already dissolved on Dec. 
18, 1431. At the beginning, indeed, a reconciliation between the 
pope and council was effected by Sigismund who, on May 31, 
1433, was crowned emperor at  Rome. But, as early as  May 29, 
1434, a revolution broke out in Rome, which on June 4 drove the 
pope in flight to  Florence; where he was obliged to remain, while 
Giovanni Vitelleschi restored order in the papal State. 

The migration of Eugenius IV. to Florence was of extreme 
iplportance; for this town was the real home of the new art,  and 
the intellectual focus of all the humanistic movements in Italy. 
At Florence the pope came into closer contact with the humanists, 
and to this circumstance is due the gradual dominance which they 
attained in the Roman Curia. 

The Italian troubles, which had entailed the exile of Eugenius 
IV., were still insignificant in comparison with those conjured 
up by the fanatics of the council in Basel. The decrees enacted 
by that body made deep inroads on the rights of the Holy See; 
and the conflict increased in violence. On July gr ,  1437, the 
fathers of Base1 summoned Eugenius IV. to appear before their 
tribunal. The pope retorted on Sept. 18 by transferr~ng the scene 
of the council to  Ferrara-afterwards to Florence. There, in July 
1439, the union with the Greeks was effected: but it  remained 
simply a paper agreement. On June 25, 1439, the synod-which 
had already pronounced sentence of heresy on Eugenius IV., by 
reason of his obstinate disobedience to  the assembly of the Church 
-formally deposed him; and, on Nov. 5, a rival pontiff was 
elected in the person of the ambitious Amadeus of Savoy, who now 
took the title of Felix V. (See BASEL, COUNCIL OF, and FELIX 
V.) Thus the assembly of Christendom a t  Base1 had resulted, not 
in the reformation of the Church, but in  a new schism! 

The crime of this new schism was soon to be expiated by  its 
perpetrators. The disinclination of sovereigns and peoples to a 
division, of the disastrous consequences of which the West had 
only lately had plentiful experiences, was so pronounced that the 
violent proceeding of the Base1 fathers alienated from them the 
sympathies of nearly all who, till then, had leaned to their side. 
While the prestige of the schismatics waned, Eugenius IV. gained 
new friends; and on Sept. 28, 1443, his reconciliation with 
Alphonso of Naples enabled him to return t o  Rome. 

During the chaos of the schism, France and Germany had 
adopted a semi-schismatic attitude: the former by the Pragmatic 
Sanction of Bourges (June 7, 1438); the latter by a declaration 
of neutrality in March 1438. The efforts of Aeneas Silvius Pic- 
colomini brought matters into a channel more favourable to the 
Holy See; and an understanding with Germany was reached. 
This consummation was soon followed by the death of Eugenius 
(Feb. 23, 1447). No apter estimate of his character can be found 
than the words of Aeneas Silvius himself: "He was a great- 
hearted man; but his chief error was that he was a stranger to  
moderation, and regulated his actions, not by his ability, but by 
his wishes." From the charge of nepotism he was entirely exempt; 
and, to  the present day, the purity of his life has never been 
impugned even by the voice of faction. H e  was a father to the 
poor and sick, in the highest sense of the word; and he left be- 
hind him an enduring monument in his amendment and regenera- 
tion, first of the religious orders, then of the clergy. Again, the 
patronage which he showed to a r t  and artists was of the greatest 
importance. 

On the death of Eugenius IV. the situation was menacing 
enough, but, to the surprise and joy of all, Tomaso Parentucelli, 
cardinal of Bologna, was elected without disturbance, as Pope 
Nicholas V. (144?-14551 With him the Christian Renaissance 
ascended the papal throne. H e  mas the son of a physician from 
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Sarzana, who was not too well endowed with the gifts of fortune; 
and the boy, with all his talents, could only prosecute his studies 
at  great personal sacrifices. He  was possessed of a deep-seated 
enthusiasm for science and art, of a sincerely pious and idealistic 
temperament, and of an ardent love for the Church. After his or- 
dination, his great learning and stainless life led him to office 
after office in the Church, each higher and more influential than 
the last. Not only did he love the studies of the humanist, but 
he himself was a Christian humanist. Yet among all his far- 
reaching plans for the encouragement of art and science, Nicholas 
V. had always the well-being of the Church primarily in view; 
and the highest goal of his pontificate, which inaugurated the 
Maecenatian era of the popedom, was to ennoble that Church by 
the works of intellect and art. I t  is astonishing to contemplate 
how much he achieved, during his brief reign, in the cause of the 
Renaissance in both art and literature. True, his designs were 
even greater, but his term of government was too short to allow 
of their actual execution. A gigantic plan was drawn out, with 
the assistance of the celebrated Alberti, for the reconstruction of 
the Leonine city, the Vatican and St. Peter's. The rebuilding of 
the last-named was rendered advisable by the precarious condi- 
tion of the structure, but stopped short in the early stages. In 
the Vatican, however, Fiesole completed the noble frescoes, from 
the lives of St. Stephen and St. Lawrence, which are still preserved 
to us. Nicholas, again, lent the protection and encouragement of 
his powerful arm to science as well as art. 
The Jubilee of 1450.-The fostering care of the science- 

loving pope extended also to the field of ecclesiastical literature; 
and the greatest importance attaches to the energy he developed 
as a collector of manuscripts and books. His agents travelled as 
far as Prussia, and even into the East. All this activity served to 
enrich the Vatican library, the foundation of which is for Nicholas 
V. an abiding title to fame. In political and ecclesiastical affairs 
he similarly manifested great vigour; and his extraordinarily 
pacific disposition did more than anything else towards diminish- 
ing the difficulties with which he had to contend on his entry 
upon office. An agreement was very quickly concluded with King 
Alphonso of Naples. In  the empire the affairs of the Church were 
ameliorated-though not so quickly-by the Concordat of 
Vienna (1448). The Council of Base1 was compelled to dissolve, 
and the anti-pope, Felix V., to abdicate: and, though even after 
the termination of the synod men like Jacob of Jiiterbogk 
were found to champion ecclesiastical parliamentarianism and 
the more advanced ideas of Basel, they were confronted, on the 
other hand, by an array of redoubtable controversialists, who 
entered the lists to defend, both in speech and writing, the priv- 
ileges of the Apostolic See. Among these, Torquemada, Rodericus 
Sancius de Arevalo, Capistrano and Piero del Monte were 
especially active for the restoration of the papacy. 

The long-hoped cessation of civil war within the Church had 
now come, and Nicholas considered that the event could not 
better be celebrated than by the proclamation of a universal 
jubilee-an announcement which evoked a thrill of joy in the 
whole of Christendom. 

I t  was the wish of the pope that the jubilee should be followed 
by a revival of religious life in all Christian countries. To put 
this project into execution, the Church opened her "treasuries 
of grace," connected with the jubilee dispensation, for the peculiar 
benefit of those nations that had suffered most from the turmoils 
of the last few decades, or were prevented from visiting the 
Eternal City. Nicholas of Cusa was nominated legate for Ger- 
many, and began the work of reformation by travelling through 
every province in Germany dispensing blessings. I t  was under 
Nicholas V. that the last imperial coronation was solemnized at 
Rome. There is a touch of tragedy in the fact that, in the follow- 
ing year, the pope saw his temporal sovereignty-even his life- 
threatened by a conspiracy hatched among the adherents of the 
pseudo-humanism. The prime mover in the plot, Stefano Porcaro, 
was executed. Nicholas had scarcely recovered from the shock, 
when news came of the capture of Constantinople by the Turks; 
and hls efforts to unite the Christian Powers against the Muslims 
failed. This darkened the evening of his life, and he died in the 

night of March 24-25, 1455. From the universal standpoint of 
history the significance of Nicholas's pontificate lies in the fact 
that he put himself at  the head of the artistic and literary Renais- 
sance. By this means he introduced a new epoch in the history of 
the papacy and of civilization: Rome, the centre of ecclesiastical 
life, was now to become the centre of literature and art. 

Calixtus HI., Pius II., Paul 11.-The short reign of the Span- 
iard, Alphonso de Borgia, as Pope Calixtus 111. (1455-1458), is 
almost completely filled by his heroic efforts to arm Christendom 
for the common defence against Islam. Unfortunately all the 
warnings and admonitions of the pope fell on deaf ears, though he 
himself parted with his mitre and plate in order to equip a fleet 
against the Turks. The Mohammedans, indeed, were severely 
punished at Belgrade (1456)~ and in the sea-fight of Metelino 
(1457) ; but the indolence of the European princes, who failed to 
push home the victory, rendered the success abortive. Bitterly 
disillusioned, Calixtus died on Aug. 14, 1458. 

When Aeneas Sylvius Piccolomini was elected pope as Pius 11. 
(1458-1464), the papal throne was ascended by a man whose 
name was famous as poet, historian, humanist and statesman, and 
whose far-seeing eye and exact knowledge of affairs seemed pe- 
culiarly to fit him for his position. On the other hand, the 
troubled and not impeccable past of the new pontiff was bound to 
excite some misgiving; while, at  the same time, severe bodily 
suffering had brought old age on a man of but 53 years. In  spite 
of his infirmity and the brief duration of his reign, Pius 11. ac- 
complished much for the restoration of the prestige and authority 
of the Holy See. His indefatigable activity on behalf of Western 
civilization, now threatened with extinction by the Ottomans, 
excites admiration and adds an undying lustre to his memory. If  
we except the Eastern question, Pius 11. was principally exer- 
cised by the opposition to papal authority which was gaining 
ground in Germany and France. In  the former country the move- 
ment was headed by the worldly archbishop-elector Diether (9 .v . )  
of Mainz; in the latter by Louis XI., who played the autocrat in 
ecclesiastical matters. I n  full consciousness of his high-priestly 
dignity he set his face against these and all similar attempts; and 
his zeal and firmness in defending the authority and rights of the 
Holy See against the attacks of the conciliar and national parties 
within the Church deserve double recognition, in view of the emi- 
nently difficult circumstances of that period. Nor did he shrink 
from excursions in the direction of reform, now become an im- 
perative necessity. His attempt to reunite Bohemia with the 
Church was destined to failure; but the one great aim of the 
pope during his whole reign was the organization of a gigantic 
crusade-a project which showed a correct appreciation of the 
danger with which the Church and the West in general were 
menaced by the Crescent. Recurring time after time, with all his 
intellect and energy, to the realization of his scheme, he finally 
adopted the high-hearted resolve of placing himself at the head 
of the crusade. Tortured by bodily, and still more by mental snf- 
fering, the old pope reached Ancona. There he was struck down 
by fever; and on Aug. 15, 1464, death had released him from all 
his afflictions-a tragic close which has thrown a halo round his 
memory. 

The humanist Pius 11. was succeeded by a splendour-loving 
Venetian, Pietro Barbo, the nephew of Eugenius IV., who is 
known as Pope Paul 11. (1464-1471). With his accession the 
situation altered; for he no longer made the Turkish war the 
centre of his whole activity, as both his immediate predecessors 
had done. Nevertheless, he was far  from indifferent to the Otto- 
man danger. Paul took energetic measures against the principle 
of the absolute supremacy of the State as maintained by the 
Venetians and by Louis XI .  of France; while in Bohemia he 
ordered the deposition of George Podgbrad (Dec. 1466). The 
widely diffused view that this pope was an enemy of science and 
culture is unfounded. I t  may be traced back to Platina, who, re- 
senting his arrest, avenged himself by a biographical caricature. 
What the pope actually sought to combat by his dissolution of 
the Roman academy was simply the non-Christian tendency of 
the Renaissance, standing as i t  did on a purely pagan basis-"the 
stench of heathendom," as Dante described it. In  other respects 
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Paul 11. encouraged men of learning and the art of printing, and 
L . . . , L  L L .  . u u i i ~  Lnc rr~agr~ifi~eni p a i a ~ e  of San Marco, in which he estabiished 
a noble collection of artistic treasures. 

THE "POLITICAL POPES" 

Pope S i x t u s  1V.-The long pontificate of the Franciscan 
Francesco della Rovere, under the title of Pope Sixtus IV. 
(1471-1484), displays striking contrasts of light and shade; and 
with him begins the series of the so-called "political popes." I t  
remains a lamentable fact that Sixtus IV. frequently subordinated 
the Father of Christendom to the Italian prince, that he passed 
all bounds in the preferment of his own family, and in many ways 
deviated into all too worldly courses. The decay of ecclesiastical 
discipline grew to alarming proportions under Sixtus. During his 
reign crying abuses continued and grew in spite of certain reforms. 

The nepotism in which the pope indulged is especially inex- 
cusable. His feud with Lorenzo de' Medici culminated in the Pazzi 
conspiracy, the tragic sequel to which was the assassination of 
Giuliano de'Medici (April 26,  1478). That the pope himself was 
guiltless of any share in that atrocious deed is beyond dispute; 
but it is deeply to  be regretted that his name plays a part in the 
history oi this conspiracy. Sixtus was far from blind to the 
Turkish peril, but here also he was hampered by the indifference 
of the secular powers. Again, the close of his reign was marked 
by the wars against Ferrara and Naples, and subsequently against 
Venice and the Colonnas; and these drove the question of a cru- 
sade completely into the background. In  the affairs of the Church 
he favoured the mendicant orders, and declared against the cruel 
and unjust proceedings of the Spanish Inquisition. He did 
splendid service to art and science. The Vatican library was 
enriched and thrown open for public use, Platina-the historian 
of the popes-receiving the post of librarian. The city of Rome 
was transfigured. At the papal order there arose the Ponte Sisto, 
the hospital of San Spirito. Santa Maria del popolo, Santa Maria 
della pace, and finally the Sistine chapel, for the decoration of 
which the most famous Tuscan and Umbrian artists were sum- 
moned to Rome. This fresco-cycle, with its numerous allusions 
to contemporary history, is still preserved, and forms the noblest 
monument of the Rovere pope. 

I n n o c e n t  VII1.-This reign (1484-1492) is mainly occupied 
by his troubles with the faithless Ferdinand of Naples. These 
sprang from his participation in the War of the Barons; but to 
this the pope was absolutely compelled. Innocent's bull concern- 
ing witchcraft (Dec. j ,  1484) has brought upon him many attacks. 
But this bull contains no sort of dogmatic decision on the nature 
of sorcery. The  very form of the bull, which merely sums up  
the various items of information that had reached the pope, is 
enough to prove that the decree was not intended to bind anyone 
to belief in such things. Moreover the bull contained no essen- 
tially new regulations as to  witchcraft. I t  is absurd to make this 
document responsible for the introduction of the bloody perse- 
cution of witches; for, according to the Sachsenspiegel, the civil 
law already punished sorcery with death. The action of Innocent 
VIII .  simply limited to  defining the jurisdiction of the inquis- 
itors with regard to magic. 

A l e x a n d e r  V1.---On the death of Innocent VIII. (July 25, 
1492), simoniacal intrigues succeeded in procuring the election 
of Cardinal Rodrigo Borgia, a man of the most abandoned 
morals, who did not change his mode of life when he ascended 
the throne as Pope Alexander VI. (1492-1 503). The beginning 
of his reign was not unpromising; but all too soon that nepotism 
began which attained its height under this Spanish pope, and 
dominated his whole pontificate. A long series of scandals re- 
sulted. The cardinals opposed to Alexander, headed by Giuliano 
della Rovere, found protection and support with Charles VIII. 
of France, who laid claim to Naples. I n  prosecution of this design 
the king appeared in Italy in the autumn of 1494, pursued his 
triumphant march through Lombardy and Tuscany, and, on Dec. 
31, entered Rome. Charles had the word refornz perpetually on 
his lips; but it  could deceive none who were acquainted with the 
man. At first he threatened Alexander with deposition: but on 
Jan. I j .  149 j,  an agreement was concluded between pope and king. 

While the French were marching on Naples there arose a 
hostile coaiiiion which compeiled them to beat a hasty retreat- 
the Holy League of March 1495. All their conquests were lost; 
and the pope now determined to chastise the Orsini family, whose 
treachery had thrown him into the hands of the French. The 
project miscarried, and on Jan. 25, 1497, the papal forces were 
defeated. 

I n  June occurred the mysterious assassination of the duke of 
Gandia, which appeared for a while to  mark the turning-point in 
Alexander's life. For some time he entertained serious thoughts 
of reformation; but the matter was first postponed and then for- 
gotten. The last state now became worse than the first, as  
Alexander fell more and more under the spell of the infamous 
Cesare Borgia. One scandal followed hard on the other, and 
opposition naturally sprang up. Unfortunately, Savonarola, the 
head of that opposition, transgressed all bounds in his well-meant 
zeal. H e  refused to yield the pope that obedience t o  which he 
was doubly pledged as a priest and the member of an order. 
Even after his excommunication (May 12, 1497) he continued to 
exercise the functions of his office, under the shelter of the 
secular arm. I n  the end he demanded a council for the deposition 
of the pope. His fall soon followed, when he had lost all ground 
in Florence; and his execution on May 23, 1498, freed Alexander 
from a formidable enemy (see SAVONAROLA) . 

After the death of Charles VIII .  Alexander entered into an 
agreement and alliance with his successor, Louis XII .  The fruits 
of this compact were reaped by Cesare Borgia, who resigned his 
cardinal's hat, became duke of Valentinois, annihilated the minor 
nobles of the papal State, and made himself the true dictator of 
Rome. His soaring plans were destroyed by the death of Alexander 
VI., who met his end on Aug. 18, I 503. 

The only bright pages in the dark chapter of Alexander's pope- 
dom are his efforts on behalf of the Turkish war (1499-1502)~ 
his activity for the diffusion of Christianity in America, and his 
judicial awards (May 3-4, 1493) on the question of the colonial 
empires of Spain and Portugal, by which he avoided a bloody 
war. I t  is folly to  speak of a donation of lands which did not 
belong to the pope, or to  maintain that the freedom of the Ameri- 
cans was extinguished by the decision of Alexander VI. The 
expression "donation" simply referred to  what had already been 
won under just title: the decree contained a deed of gift, but i t  
was an adjustment between the Powers concerned and the other 
European princes, not a parcelling out of the New World and 
its inhabitants. The monarchs on whom the privilegium was 
conferred received a right of priority with respect to  the provinces 
first discovered by them. Precisely as to-day inventions are 
guarded by patents, and literary and artistic creations by  the 
law of copyright, so, a t  that period, the papal bull and the pro- 
tection of the Roman Church were an effective means for ensuring 
that a country should reap where she had sown and should main- 
tain the territory she had discovered and conquered by arduous 
efforts; while other claimants, with predatory designs, were warned 
back by the ecclesiastical censorship. I n  the Vatican the memory 
of Alexander VI. is still perpetuated by the Appartamenta Borgia, 
decorated by Pinturicchio with magnificent frescoes, and since 
restored by Leo XII I .  

J u l i u s  11.-The short reign of Pius 111. (Sept. 22--0ct. 18, 
1503) witnessed the end of Cesare Borgia's dominion. As early 
as Nov. I Cardinal Giuliano della Rovere was elected by  the 
conclave as Julius 11. (1503-1 513). H e  was one of those per- 
sonalities in which everything transcends the ordinary scale. H e  
was endowed with great force of will, indomitable courage, extra- 
ordinary acumen, heroic constancy and a discriminating instinct 
for everything beautiful. A nature formed on great broad lines 
-a man of spontaneous impulses carrying away others as he 
himself was carried away, a genuine Latin in the whole of his 
being-he belongs to those imposing figures of the Italian Re- 
naissance whose character is summarized in contemporary liter- 
ature by the word terribile, which is best translated "extraordi- 
nary" or "magnificent." 

As cardinal, Julius 11. had been the adversary of Alexander VI., 
as pope he stood equally in diametrical opposition to his pred- 
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ecessor. The Borgia's foremost thought had been for his 
family; Julius devoted his effort to the Church and the papacy. 
His chief idea was to  revive the world-dominion of the popedom. 
but first to secure the independence and prestige of the Holy 
See on the basis of a firmly established and independent terri- 
torial sovereignty. Thus two problems presented themselves: the 
restoration of the papal State, which had been reduced t o  chaos 
by the Borgias; and the liberation of the Holy See from the oner- 
ous dependence on France-in other words, the expulsion of the 
French "barbarians" from Italy. His solution of the first problem 
entitles Julius 11. t o  rank with Innocent 111. and Cardinal Al- 
bornoz a s  the third founder of the papal State. His active prose- 
cution of the second task made the Rovere pope, in the eyes of 
Italian patriots, the hero of the century. At the beginning of the 
struggle Julius had to endure many a hard blow; but his courage 
never failed-or, a t  most, but for a moment-even after the 
French victory a t  Ravenna, on Easter Sunday 1512. I n  the end the 
Swiss saved the Holy See; and, when Julius died the power of 
France had been broken in Italy, although the power of Spain had 
taken its place. 

The conflict with France led to a schism in the college of car- 
dinals, which resulted in the conciliabdum of Pisa. Julius 
adroitly checkmated the cardinals by convening a general council, 
which was held in the Lateran. This assembly was also designed 
to deal with the question of reform, when the pope was summoned 
from this world (Feb. 20--21, 1513). Of his ecclesiastical achieve- 
ments the bull against simony a t  papal elections deserves the 
most honourable mention. Again, by his restoration of the papal 
State, after the frightful era of the Borgias, Julius became the 
saviour of the papal power. But this does not exhaust his sig- 
nificance; he was, a t  the same time, the renewer of the papal 
Maecenate in the domain of art. I t  is to  his lasting praise that 
he took into his service the three greatest artistic geniuses of the 
time-Bramante, Michelangelo and Raphael-and entrusted them 
with congenial tasks. Bramante drew out the plan for the new 
cathedral of St. Peter and the reconstruction of the Vatican. On 
April 18, 1506, the foundation-stone of the new St. Peter's was 
laid; 1 2 0  years later, on Nov. 18, 1626, Urban VIII.  consecrated 
the new cathedral of the world, on which 20 popes had laboured, 
in conjunction with the first architects of the day, modifying in 
many points the grandiose original design of Bramante, and re- 
ceiving the contributions of every Christian land (see VATICAN). 

Leo X.-As so often occurs in the history of the papacy, Julius 
11. was followed by a man of a n  entirely different type-Leo X. 
( I  513-1521). Though not yet 37 years of age, Giovanni de' 
Medici, distinguished for  his generosity, 'mildness and courtesy, 
was elevated to the pontifical chair by  the adroit manoeuvres of 
the younger cardinals. His policy-though officially he declared 
his intention of following in the steps of his predecessor-was 
a t  first extremely reserved. His ambition was to  play the r61e 
of peacemaker, and his conciliatory policy achieved many suc- 
cesses. Thus, in the very first year of his reign, he removed the 
schism which had broken out under Julius 11. As a statesman 
Leo X. often walked by very crooked paths; but the reproach 
that he allowed his policy t o  be swayed exclusively by  his family 
interests is unjustified. I t  may be admitted that he clung to his 
native Florence and t o  his family with warm affection; but the 
really decisive factor which governed his attitude throughout was 
his anxiety for the temporal and spiritual independence of the 
Holy See. The conquest of Milan by the French led to  a personal 
interview a t  Bologna, where the "concordat" with France was 
concluded. This document annulled the pragmatic sanction of 
Bourges, with its schismatic tendencies, but a t  the same time 
confirmed the preponderating influence of the king upon the 
Gallican Church-a concession which in spite of its many dubious 
aspects a t  least made the sovereign the natural defender of the 
Church and gave him the strongest motive for remaining Catholic. 
The war for the duchy of Urbino (1516-17) entailed disastrous 
consequences, as from it dates the complete disorganization of 
papal finance. I t  was, moreover, a contributing cause of the con- 
spiracy of Cardinal Petrucci, the suppression of which was fol- 
lowed (July, I 517) by the creation of 31 new cardinals in one 

day. This-the greatest of recorded creations-turned the scale 
once and for all in  favour of the papal authority and against the 
cardinals. The efforts of Leo to promote a crusade, which fall 
mainly in the years I 5 1 7  and I 518, deserve all recognition, but 
very various opinions have been held as to the attitude of the pope 
towards the imperial election consequent on the death of Max- 
imilian I. The fundamental motive for his proceedings at  that 
period was not nepotistic tendencies-which doubtless played 
their part, but only a secondary one-but his anxiety for the 
moral and temporal independence of the Holy See. For  this rea- 
son Leo, from the very first, entertained no genuine desire for the 
selection either of Charles V. or Francis I .  of France. By playing 
off one against the other he succeeded in holding both in suspense, 
and induced them to conclude agreements safeguarding the pope 
and the Medici. Of the two, the French king appeared the less 
dangerous, and the result was that Leo championed his cause with 
all his energies. Not till the eleventh hour, when the election of 
the Habsburg, to whom he was entirely opposed, was seen to be 
certain did he give way. H e  thus at  least avoided a n  open rupture 
with the new emperor-a rupture which would have been all the 
more perilous on account of the religious revolution now immi- 
nent in Germany. There the great secession from Rome was 
brought about by Martin Luther; but, in spite of his striking 
personality, the upheaval which was destined to shatter the unity 
of the Western Church was not his undivided work. True, he was 
the most powerful agent in the destruction of the existing order; 
but, in  reality, he merely put the match to a pile of inflammable 
materials which had been collecting for  centuries. (See REFORMA- 
TION.) A main cause of the cleavage in Germany was the position 
of ecclesiastical affairs, which-though by  no means hopeless-yet 
stood in urgent need of emendation, and, combined with this, the 
deeply resented financial system of the Curia. Thus Luther as- 
sumed the leadership of a national opposition, and appeared as the 
champion who was to  undertake the much-needed reform of 
abuses which clamoured for  redress. The occasion for  the schism 
was given by the conflict with regard to indulgences, in  the course 
of which Luther was not content to attack actual grievances, but 
assailed the Catholic doctrine itself. I n  June I 518 the canonical 
proceedings against Luther were begun in Rome; but, owing to 
political influences, only slow progress was made. I t  was not till 
June 15, 1520, that his new theology was condemned by the bull 
Exsurge, and Luther himself threatened with excommunication- 
a penalty which was only enforced owing to his refusal to  submit, 
on Jan. 3, 1521. 

The state of Germany, together with the unwise behaviour of 
Francis I. ,  compelled Leo X. to side with Charles V. against the 
French king; and the united forces of the empire and papacy had 
achieved the most brilliant success in  upper Italy, when Leo died 
unexpectedly, on Dec. I ,  1521. The character of the first Medicean 
pope shows a peculiar mixture of noble and ignoble qualities. 
With an insatiable love of pleasure he combined a certain external 
piety and a magnificent generosity i n  his charities. His  financial 
administration was disastrous, and led simply to bankruptcy. 'On 
music, hunting, expensive feasts and theatrical performances 
money was squandered, while, with unexampled optimism, the 
pope was blind to the deadly earnestness of the times. 

As the Maecenas of Science and Literature Leo has been 
over-praised. The genuine significance of Leo lies rather in 
the stimulus which he gave. From this point of view his deserts 
are undoubtedly great; and for that reason he possesses an inde- 
feasible right t o  a certain share in the renown o i  the papacy as 
a civilizing agent of the highest rank. 

As a patron of a r t  Leo occupies a more exalted plane. I n  this 
domain the first place must be assigned to the splendid achieve- 
ments of Raphael, whom the pope entrusted with new and compre- 
hensive commissions-the Stanza dell' incendio, the Logge and the 
tapestry-cartoons, the originals of the last named being now in 
London. But, though illuminated by  the rays of art,  and loaded 
with the exuberant panegyrics of humanists and poets, the reign 
of the first Medicean pontiff, by its unbounded devotion to 
purely secular tendencies and its comparative neglect of the 
Church herself proved disastrous for the see of St.  Peter. 
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The  healing successor to this scion of the Medici was Adrian 
VI. (1522-1523)-a man who saw his noblest task, not in an 
artistic Maecenate, nor in the prosecution of political designs, but 
in the reform of the Church in all its members. Careless of the 
glories of Renaissance art, a stranger t o  all worldly instincts, the 
earnest Netherlander inscribed on his banner the healing of the 
moral ulcers, the restoration of unity to  the Church-especially in 
Germany-and the preservation of the West from the Turkish 
danger. How clearly he read the causes of religious decadence, 
how deeply he himself was convinced of the need of trenchant 
reform, is best shown by his instructions to Chieregati, his 
nuncio to Germany, in which he laid the axe to the root of the 
tree with unheard-of freedom. Unfortunately, i t  was all in vain. 
Luther and his adherents overwhelmed the noble pope with un- 
measured abuse. The two great rivals, Francis I. and Charles V., 
were deaf to his admonitions to  make common cause against the 
Turks. The intrigues of Cardinal Soderini led to  a breach with 
France and drove Adrian into the arms of the imperial league. 
Soon afterwards, on Sept. 14, 1523, he died. Long misunderstood 
and slandered, Adrian \'I., the last Germs:: pope, is cow h17 "J all 
parties ranked among the most revered and most worthy of the 
popes. No one now denies that he was one of those exceptional 
men, who without self-seeking spend their lives in the service of 
a cause and fight bravely against the stream of corruptioni 

Clement  VI1.-Under Leo. X. Cardinal Giulio de'Medici, the 
cousin of that pope, had already exercised a decisive influence 
upon Catholic policy; and the tiara now fell to his lot. Clement 
VII. (1523-1534) was soon t o  discover the weight of the 
crown which he had gained. The international situation was 
the most difficult imaginable, and altogether beyond the powers 
of the timorous, vacillating and irresolute Medicean pope. His 
determination to stand aloof from the great duel between Francis 
I. and Charles V. failed him a t  the first trial. H e  had not 
enough courage and perspicacity t o  await in patience the result 
of the race between France and Germany for the duchy of 
Milan-a contest which was decided at  Pavia (Feb. 24, 1525). 
The haughty victors found Clement on the side of their opponent, 
and he was forced into an alliance with the emperor (April I ,  

1525). The overweening arrogance of the Spaniards soon drove 
the pope back into the ranks of their enemies. On May 22, 1526, 
Clement acceded to the League of Cognac, and joined the 
Italians in their struggle against the Spanish supremacy. This 
step he was destined bitterly t o  repent. The tempest descended 
on the pope and on Rome with a violence which cannot be paral- 
leled, even in the days of Alaric and Genseric, or of the Norman, 
Robert Guiscard. On May 6, 1527, the Eternal City was stormed 
by the Imperial troops and subjected to appalling devastation in 
the famous sack. Clement was detained for seven months as  a 
prisoner in the castle of St. Angelo. H e  then went into exile a t  
Orvieto and Viterbo, and only on Oct. 6, 1528, returned to his 
desolate residence. After the fall of the French dominion in 
Italy he made his peace with the emperor a t  Barcelona (June 29, 
1529); in  return for which he received the assistance of Charles 
in re-establishing the rule of the Medici in Florence. During the 
Italian turmoil the schism in Germany had made such alarming 
progress that it  now proved impossible to  bridge the chasm. With 
regard to the question of a council the pope was so obsessed by 
doubts and fears that he was unable to  advance a single step; 
nor, till the day of his death could he break off his pitiful vacil- 
lation between Charles V. and Francis I. While large portions of 
Germany were lost to  the Church the revolt from Rome pro- 
ceeded apace in Switzerland and the Scandinavian countries. T o  
add to the disasters, the divorce of Henry VIII. led to  the English 
schism. At the death of Clement (Sept. 25, 1534), the complete 
disruption of the Church seemed inevitable. 
Paul 111.-When all seemed lost salvation was near. Even under 

the two Medici popes the way which was to lead to better things 
had been silently paved within the Church. Under Leo X. himself 
there had been formed in Rome, in the Oratory of the Divine 
Love, a body of excellent men of strictly Catholic sentiments. 
It was by members of this Oratory-especially St. Gaetano di 

Tiene, Carafa (later Paul IV.), and the great bishop of Verona, 
Giberti-that the foundations of the Catholic reformation were 
laid. Under Clement VII. the establishment of new religious 
orders-Theatines, Somascians, Barnabites and Capuchins-had 
sown the seeds of a new life in the ancient Church. The harvest 
was reaped during the long pontificate of the Farnese pope, Paul 
111. ( I  j34-1549). With his accession devotion to religion and 
the Church began to regain their old mastery. True, Paul 111. 
was not a representative of the Catholic reformation, in  the full 
sense of the words. In  many points, especially his great nepotism 
-witness the promotion of the worthless Pier Luigi Farnese-he 
remained, even as pope, a true child of the Renaissance period in 
which he had risen to  greatness. Nevertheless he possessed the 
necessary adaptability and acumen to enable him t o  do justice 
to  the demands of the new age, which imperatively demanded 
that the interests of the Church should be the first consideration. 
Thus, in  the course of his long reign he did valuable work in the 
cause of the Catholic reformation and prepared the way for the 
Catholic restoration. I t  was he who regenerated the college of 
cardinals by leavening it  with men of ability, who took in hand the 
reform of the Cnria, cnnfirmed the Jescit order, and fin21157 
brought the Council of Trent into existence (sessions I.-X. of the 
council, first period, 1545-1549). I n  order t o  check the progress 
of Protestantism in Italy Paul 111. founded the Congregation of 
the Inquisition (1542). Political differences, and the transference 
of the council to  Bologna in 1547, brought the pope into sharp 
collision with the emperor, who now attempted by means of the 
Interim to regulate the religious affairs of Germany according to 
his wishes-but in vain. The disobedience of his favourite Otta- 
vio hastened the death of the old pope (Nov. 10, 1549). 

Under the Farnese pope ar t  enjoyed an Indian summer. The 
most important work for which he was responsible is the "Last 
Judgment" of Michelangelo in the Sistine chapel. I n  1547 Michel- 
angelo was further entrusted with the superintendence of the 
reconstruction of St. Peter's. H e  utilized his power by rejecting 
the innovations of Antonio da  Sangallo, saved the plan of Bra- 
mante, and left behind him sufficient drawings to  serve the com- 
pletion of the famous cupola. Titian painted Paul's portrait, and 
Guglielmo della Porta cast the bronze statue which now adorns his 
grave in St. Peter's. 
Julius 111.-After a protracted conclave Giovanni Maria 

del Monte was elected as Pope Julius 111. (1550-1555) H e  
submitted to the emperor's demands and again convened the 
council (sessions XI.-XVI., second period), but was obliged to 
suspend it on April 22, 1552, in  consequence of the war between 
Charles V. and Maurice of Saxony. From this time onwards the 
pope failed to  exhibit requisite energy, I n  his beautiful villa 
before the Porta del Popolo he sought to  banish political and 
ecclesiastical anxieties from his mind. Yet even now he was not 
wholly inactive. The religious affairs of England especially en- 
gaged his attention; and the nomination of Cardinal Pole as his 
legate t o  that country, on the death of Edward VI. (1553), was 
an extremely adroit step. That the measure was fruitless was not 
the fault of Julius III. ,  who died on March 23, 1555. 

The feeble rCgime of Julius had made it  evident that a pope 
of another type was necessary if the papal see were to  preserve 
the moral and political influence which it  had regained under 
Paul 111. On April 10, 1555, after a conclave which lasted five 
days, the reform party secured the election of the distinguished 
Marcellus 11. Unfortunately, on May I, an attack of apoplexy 
cut short the life of this pope, who seemed peculiarly adapted for 
the reformation of the Church. 
Paul 1V.--On May 23, I 555, Gian Pietro Carafa, the strict- 

est of the strict, was elected under the title of Paul IV. 
(155 5-15 5 9 )  Though already 79 years of age, he was animated 
by the fiery zeal of youth, and he employed the most drastic 
methods for executing the necessary reforms and combating the 
advance of Protestantism. Always an opponent of the Spaniards, 
Paul IV., in the most violent and impolitic fashion, declared 
against the Habsburgs. The conflict with the Colonna was soon 
foliowed by the war with Spain, which, in spite of the French 
alliance, ended so disastrously, in 1557, that the pope hencefor- 
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ward devoted himself exclusively to ecclesiastical affairs. The 
sequel was the end of the nepotism and the relentless prosecution 
of reform within the Church. Protestantism was successfully 
eradicated in Italy; but the pope failed to prevent the secession 
of England. After his death the rigour of the Inquisition gave rise 
to an insurrection in Rome. The Venetian ambassador says of 
Paul IV. that, although all feared his strictness, all venerated 
his learning and wisdom. 

The reaction against the iron administration of Paul IV. ex- 
plains the fact that, after his decease, a more worldly-minded 
pope was again elected in the person of Cardinal Giovanni Angelo 
de' Medici-Pius IV. (1559-1565). In  striking contrast to his 
predecessor he favoured the Habsburgs. A suit was instituted 
against the Carafa, and Cardinal Carafa was even executed. To his 
own relatives, however, Pius IV. accorded no great influence, the 
advancement of his distinguished nephew, Carlo Borromeo (9.v.) 
being singularly fortunate for the Church. The most important 
act of his reign was the reassembling of the Council of Trent 
(sessions XVI1.-XXV., third period, 1562-63). I t  was an 
impressive moment, when, on Dec. 4, 1563, the great oecumenical 
synod of the Church came to a close. Till the last i t  was obliged 
to contend with the most formidable difficulties: yet i t  succeeded 
in effecting many notable reforms and in illuminating and crystal- 
lizing the distinctive doctrines of Catholicism. The breach with 
the Protestant Reformation was now final, and all Catholics felt 
themselves once more brought into intimate connection with the 
centre of unity a t  Rome. (See TRENT, COUNCIL OF.) 

T ~ E  GREAT AGE OF CATHOLIC RESTORATION I 
Three successors of Pius IV. inaugurate the heroic age of the 

Catholic restoration. All three were of humble extraction, and 
sprang from the people in the full sense of the phrase. Pius 
V. (1566-1572), formerly Michele Ghisleri and a member of the 
Dominican order, observed even as pope the strictest rules of 
the brotherhood, and was already regarded as a saint by his con- 
temporaries. For Rome, in especial, he completed the task of 
reform. The Curia, once so corrupt, was completely metamor- 
phosed, and once more became a rallying point for men of stain- 
less character, so that it produced a profound impression even on 
non-Catholics; while the original methods of St. Philip Neri had 
a profound influence on the reform of popular morals. In  the 
rest of Italy also Pius V. put into execution the reformatory de- 
crees of Trent. I n  1566 he gave publicity to the Tridentine cate- 
chism; in I 568 he introduced the amended Roman breviary; 
everywhere he insisted on strict monastic discipline, and the com- 
pulsory residence of bishops within their sees. At the same period 
Carlo Borromeo made his diocese of Milan the model of a re- 
formed bishopric. The pope supported Mary Stuart with money; 
his troops assisted Charles IX. of France against the Huguenots; 
and he lent his aid to Philip 11. against the Calvinists of the 
Netherlands. But his greatest joy was that he succeeded where 
Pius 11. had failed, despite all his efforts, by bringing to a head 
an enterprise against the Turks-then masters of the Mediter- 
ranean. H e  negotiated an alliance between the Venetians and 
Spaniards, contributed ships and soldiers, and secured the election 
of Don John of Austria to the supreme command. H e  was priv- 
ileged to survive the victory of the Christians at  Lepanto; but on 
May I in the following year he died, as piously as he had lived. 
The last pope to be canonized, his pontificate marks the zenith of 
the Catholic reformation. 

The renewed vigour which this internal reformation had in- 
fused into the Church was now manifest in its external effects; 
and Pius V., the pope of reform, was followed by the popes of 
the Catholic restoration. These, without intermitting the work 
of reformation, endeavoured by every means to  further the out- 
ward expansion of Catholicism. On the one hand missions were 
despatched to America, India, China and Japan: on the other, 
a strenuous attempt was made to reannex the conquests of Protes- 
tantism. In  a word, the age of the Catholic restoration was begin- 
ning-a movement which has been misnamed the counter-Refor- 
mation. In  this period, the newly created religious orders were the 
right arm of the papacy, especially the Jesuits and the Capuchins. 

I n  place of the earlier supineness, the battle was now joined all 
along the line. Everywhere, in Germany and France, in Switzer- 
land and the Low Countries, in Poland and Hungary, efforts were 
made to check the current of Protestantism and to re-establish 
the orthodox f a ~ t h .  This activity extended to wider and wider 
areas, and enterprises were even set on foot to  regain England, 
Sweden and Russia for the Church. 

Gregory XII1.-This universal outburst of energy which 
lasted until the middle of the 17th century, found one of its most 
zealous promotors in Ugo Boncompagni-Pope Gregory XII I .  
(15'j2-1585.) (See Pastor, Geschichte der Papste, ix., 1923.) 
Though not of an ascetic nature, he followed unswervingly in the 
path of his predecessors by consecrating his energies to  the trans- 
lation of the reformatory decrees into practice. At the same time 
he showed himself anxious to further the cause of ecclesiastical 
instruction and Catholic science. H e  created a special congre- 
gation to deal with episcopal affairs, and organized the congre- 
gation of the index, instituted by Pius V. On behalf of the dif- 
fusion of Catholicism throughout the world he spared no efforts; 
and wherever he was able he supported the great restoration. H e  
was especially active in the erection and encouragement of educa- 
tional institutions. I n  Rome he founded the splendid college of 
the Jesuits; and he patronized the collegiz~m germanicum of St. 
Ignatius; while, a t  the same time, he found means for the en- 
dowment of English and Irish colleges. In  fact, his generosity 
for the cause of education was so unbounded that he found him- 
self in financial difficulties. Gregory did good service, moreover, 
by his reform of the calendar which bears his name, by his 
emended edition of the Corpus iuris canonici and by the creation 
of nunciatures. 

Sixtus V.-Felice Peretti, cardinal of Montalto, a member 
of the Franciscan order, succeeded Gregory XII I .  on the Apos- 
tolic throne as Sixtus V. (April I 585-Aug. 1590). His first task 
was the extirpation of the bandits and the restoration of order 
within the papal State. I n  the course of a year the drastic meas- 
ures of this born ruler made this State the safest country in 
Europe. He introduced a strictly ordered administration, en- 
couraged the sciences, and enlarged the Vatican library, housing 
it  in a splendid building erected for the purpose in the Vatican 
itself. He was an active patron of agriculture and commerce: he 
even interested himself in the draining of the Pontine marshes. 
The financial system he almost completely reorganized. With a 
boldness worthy of Julius II. ,  he devised the most gigantic 
schemes for the annihilation of the Turkish empire and the con- 
quest of Egypt and Palestine. Elizabeth of England he wished to 
restore to the Roman obedience either by conversion or by force; 
but these projects were shattered by the destruction of the Span- 
ish Armada. Down to his death the pope kept a vigilant eye on the 
troubles in France. Here his great object was to  save France for 
the Catholic religion, and, as far as possible, to  secure her posi- 
tion as a power of the first rank. 

In  Rome itself Sixtus displayed extraordinary activity. The 
Pincian, the Esquiline, and the south-easterly part of the Caelian 
hills received essentially their present form by the creation of 
the via Sistina, Felice, delle Quattro Fontane, di Sta Croce in 
Gerusalemme, etc.; by the buildings a t  Sta. Maria Maggiore, the 
Villa Montalto, the reconstruction of the Lateran, and the aque- 
duct of the Felice, which partially utilized the Alexandrina and 
cost upwards of 300,000 scudi. The erection of the obelisks of 
the Vatican, the Lateran, the Piazza del Popolo and the square 
behind the tribune of Sta. Maria Maggiore lent a lustre to  Rome 
which no other city in the world could rival. The columns of 
Trajan and Antoninus were restored and bedecked with gilded 
statues of the Apostles; nor was this the only case in  which the 
high-minded pope made the monuments of antiquity subservient 
to Christian ideas. His principal architect was Domenico Fontana, 
who, with Giovanni Giacoma della Porta, completed the 
uniquely beautiful cupola of St. Peter's which had already been 
designed by Michelangelo in a detailed model. I n  Santa Maria 
Maggiore the pope erected the noble Sistine chapel, in which he 
was laid to rest. Indeed, the monumental character of Rome dates 
from this era. (See Pastor, Geschichte der Papste, x.  [1926].) 
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The organizing activity of Sixtus V. was not, however, restricted 
to the Eternal City, but extended to the whole administration of 
the Church. The number of cardinals was fixed at  jo-six bishops, 
50 priests and 14 deacons. I n  1588 followed the new regulations 
with respect to the Roman Congregations, which henceforth were 
to be 15 in number. Thus the pope laid the foundations of that 
wonderful and silent engine of universal government by which 
Rome still rules the Catholics of every land. 

When we reflect that all this was achieved in a single pontifi- 
cate of but five years' duration, the energy of Sixtus V. appears 
simply astounding. H e  was, without doubt, by far the most im- 
portant of the post-Tridentine popes. (L. v. P.) 

IV. FROM 1590 TO THE 20th  CENTURY 

The characteristic features of this period are the splendid 
progress made by the Catholic Restoration, and the subsequent 
humiliation of the papacy during the period of absolutism. The 
influence of the papacy was at  a low ebb during the age of en- 
lightenment and the French Revolution. In  the 19th century, 
however, i t  succeeded, in spite of many obstacles and notwith- . .  . 
standing :kc loss of thc Papal States, ir, rega:nl-g ~ t s  icternal scd 
external strength and authority, while its activities in favour of 
peace during the World War raised it  to a position of great dignity 
and power. 

U r b a n  VII., G r e g o r y  XIV., I n n o c e n t  1X.-The three popes 
who, in 1590 and 1591, succeeded the great Sixtus V. held office 
for very short periods: Urban VII. (Castagna) for 13 days, 
Gregory XIV. (Sfondrati) for rather more than ten months, and 
Innocent IX.  (Facchinetti) for two months. All three were 
zealous reformers. Gregory, who took part in the struggle against 
Henry of Navarre, was a patron of the great musician Palestrina. 

Clement VIII., 1592-1605.-Clement VIII., who was a mem- 
ber of the Florentine family of the Aldobrandini, was of a pious 
and peaceable disposition, and a hard worker. Following the ex- 
ample of Pius V., he made untiring efforts to increase the internal 
strength of the Church, to remedy abuses, to reform the religious 
Orders, and to select worthy candidates for the College of Cardi- 
nals and Italian bishoprics. I n  the interests of purity of doctrine 
he favoured the Inquisition, re-issued the Index, and had the 
Clementine Bible printed-although the latter measure was pre- 
mature. H e  also improved the liturgical 
books and completed the reform of the 
breviary. The  obstinate heretic and apos- 
tate Giordano Bruno was burnt in 1600. 
Clenient also prepared the way for the sol- 
ution which his successors found for the 
dogmatic dispute between the Dominicans 
and the Jesuits concerning the efficacy of 
grace. A great part was played in the re- 
vival of Catholicism in Germany by the 
Jesuit schools which he developed, particu- 
larly the Collegium Germanicum in Rome, 
and by the Capuchin monks. The Counter- 
Reformation also made great progress in 
Switzerland, the Spanish Netherlands, Po- 
land and France. 

The pope was faced with special difficul- 
ties in England, where Queen Elizabeth in- 
creased the severity of the legislation against ,,,, ,,,.,,,,,,, , ,,,,,,,,,, 
Catholic priests. The help of Spain having 
proved useless, Clement endeavoured to SWISS GUARD I N  FULL 

preserve what remained of Catholic England DRESS 
by the peaceful means of preaching and education. Schools for 
the training of Englishmen abroad were founded in Spain and 
Flanders, and after the death of Cardinal Allen an arch-priest, 
who was not consecrated as a bishop, was appointed for England. 
Seminaries for  the training of Scottish and Irish priests were 
also instituted on the continent, including the Scottish College 
which was founded in Rome in 1600 

The spread of Christianity made great progress in China, where 
the gifted Jesuit BIatteo Ricci was received by the emperor, and 
also in Japan, the Philippines, Persia, Abyssinia, West Africa and 

America. Clement created a special authority for the supervision 
of missions. His work in averting the Turkish peril recalls the 
great days of the middle ages. The agreement which he reached 
with Henry IV. of France after the latter's reception into the 
Catholic Church was one of the turning-points of European his- 
tory. I t  prevented the victory of Protestantism in Western and 
Central Europe, and the Holy See became more independent of 
Spain and was therefore once more able to mediate between the 
Powers in the interests of peace as in the middle ages. I t  was as 
a result of its recovery of political independence that the papacy 
was able to act as mediator for the conclusion of peace between 
France and Spain in 1598. I n  the Papal States, which were now 
enlarged by the acquisition of Ferrara, and in which the nobility 
led an inactive and vicious life, Clement enforced order; i t  was 
at  this time that Beatrice Cenci suffered the extreme penalty for 
the murder of her father. Clement was seconded in his work for 
the encouragement of learning by the great Cardinals Baronius 
and Bellarmine. His name is also connected with that of Tor- 
quato Tasso, whose Gerusalentme Liberata reflects the renewed 
vitality of the Church. The J ~ b i l e e  Year of 1600, when over 
a million pilgrims visited Rome, r l ~ n r l y  showed how miirh of 
its former vitality the Catholic Church had recovered. 

THE 17TH CENTURY 
Paul V., 1605-21.-After the brief pontificate (1605) of the 

Medici Leo XI., whose monument is in St. Peter's, Paul V., a 
member of the Borghese family, became pope. Great monuments 
such as the Villa Borghese still bear witness to the memory of this 
family in Rome. Paul, like his predecessors, was a nepotist; 
although he did not carry this practice to the extent of former 
times, he lost no opportunity of promoting his relatives to  wealth 
and power. This weakness, however, enabled him to continue 
the patronage which so many of the popes had extended to the 
arts, to beautify the Eternal City and thus to enhance the splen- 
dour of the papacy. The Church of St. Peter was completed, an 
extension was added to Michelangelo's central structure by Carlo 
Maderno, and the impressive vestibule was constructed. Pope Paul 
also decorated the Confessio and the subterranean chambers of St. 
Peter's, and in token of his special veneration for Our Lady he 
built the Cappella Paolina in S. Maria Maggiore, which is adorned 
with frescoes by Guido Reni. Paul V. is buried in this chapel. 
The completion of the interior of the Quirinal, the Acqua Paola 
and other fountains, and the improvement of the streets of Rome 
are also due to the constructive energy of this pope, under whom 
the population of Rome increased to over ~oo,ooo.  I n  addition, 
he reformed the administration of justice in Rome and laid the 
foundation of the new papal secret archives. 

Paul V., who was a man of great piety and virtue, was also 
active in the religious sphere. H e  completed the reform of the 
liturgical books by the issue of the admirable Rituale Romanum, 
promoted the veneration of saints, and wherever possible carried 
out reforms on the lines laid down by the Council of Trent. At 
this time the Capuchins were achieving great success as popular 
preachers. I n  the conflict which was then raging between the 
Koman theologians and the representatives of the new scientific 
knowledge which was growing up, the pope showed kindness to 
Galileo Galilei and comforted him in his misfortunes. H e  proved 
himself a vigorous defender of the rights of the Church in his 
relations with temporal powers, and in particular against the en- 
croachments of Venice, where Paolo Sarpi wished to make the 
Church dependent on the State. Much was done t o  promote n~is -  
sionary work in Japan, China, India, Persia, Ethiopia, the Congo 
and the colonies of the New World. 

In  France, ever since the reconciliation of Henry IV. with the 
Church, the Catholic revival had made great progress, as also in 
Germany, Switzerland, Poland and the Spanish Netherlands. In  
the latter country there was at the same time a,great artistic 
revival, and Rubens and Van Dyck helped by their works to im- 
prove the understanding uf the Catholic faith. I n  other countries 
also, religious art received a new impetus. The baroque style, 
which is full of vigorous religious feeling, gave expression to the 
revivified life of Catholicism by the building of wonderful new 
churches. 
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The  position of the pope with regard to  the empire was a difficult 
one owing to the madness of Rudolf 11. and the dispute between 
the Habsburg brothers. H e  made every endeavour to prevent war 
breaking out between the Catholics and Protestants in Germany. 
The course of events, however, compelled him to intervene, and 
the victory of the Weisse Berg (1620) resulted in the overthrow 
of the "Calvinist Monarchy" of Prague and the predominance of 
Catholicism in the Habsburg lands and the Empire. 

I n  England fresh legislation against the Catholics was adopted 
as a result of the Gunpowder Plot (1605), which was regarded as 
being due to Catholic teaching. The Catholics were required to 
take an oath which stigmatized the Catholic Church a sect inimical 
to  the State and to civilization; this oath, which was banned by 
Paul V., provided James I. ,  who himself entered the lists of theo- 
logical controversy, with a potent weapon against what remained 
of Catholicism in England. 

G r e g o r y  XV., 1621-23.-Gregory XV., who was a member of 
the Ludovisi family, was exceedingly zealous in  his endeavours to 
promote the victory of the Catholic cause in the war in Germany 
which followed the Bohemian revolution. The real conduct of 
affairs was in the hands of his young nephew Lodovico Ludovisi, 
who did not neglect the temporal interests of his own family. I t  
was he who built the Villa Ludovisi, which became a repository 
of a r t  treasures. His main energies were, however, devoted to 
increasing and extending the power of the Church. Subsidies were 
sent to  the emperor and to the League, and the pope supported the 
transfer of the office of elector of the Palatinate to the Duke of 
Bavaria, in return for which the latter presented the pope with 
the valuable Heidelberg library. The Catholic revival was initiated 
in the Palatinate on the right bank of the Rhine after its con- 
quest; and indeed the revival of the Church everywhere made 
astonishing progress, and almost reached its zenith, under this 
energetic pope, whose pontificate in many respects resembled that 
of Gregory XII I .  

The foundation of the Congregatio de propaganda fide (1622) 
focussed the Catholic missionary movement round one centre and 
enormously increased its strength. Gregory also laid down new 
rules for the papal elections. H e  carried on negotiations with the 
king of England for the marriage of the prince of Wales to a 
Spanish Infanta, but this attempt at  a union between Anglicanism 
and Catholicism was unsuccessful. H e  was however able t o  avert 
war between France and Spain on the Valtelline question. 

U r b a n  VIII., 1623-44.-The long reign of the Barberini Pope 
Urban VIII.  accupied two-thirds of the period of the Thirty 
Years' War. Urban tried to make peace between the houses of 
Bourbon and Habsburg so that their combined strength might 
be used against the Turks and the Protestants. But Richelieu 
worked against this policy; as the statesman who guided the des- 
tinies of France, he made it  his principal aim to make France the 
chief power in Europe in place of the Habsburgs, and to break 
the power of Spain and Austria by a combined attack. The un- 
scrupulous and Macchiavellian cardinal made alliances with Prot- 
estant powers, and even encouraged the Turks to attack the 
emperor. H e  succeeded in hoodwinking the pope as to his real 
aims, and in inducing him t o  assist the policy of France. Urban 
was anxious to maintain the papal territories, which had at  that 
time attained their greatest extent by  the inclusion of the duchy 
of Urbino, and thus to secure the independence of the apostolic 
see. For  this reason he felt the territorial predominance of Spain 
in  Italy, and the possibility of any further extension of the power 
of the Habsburgs there, as  intolerable. H e  therefore tried to find 
some counterpoise, and, as was shown in connection with the suc- 
cession question in Mantua, he thus played into the hands of 
France. H e  nevertheless protested against the alliance between 
France and Sweden, which seriously threatened Catholic interests 
in Germany, and he rejoiced at  every success of the imperial 
forces. H e  gave financial help to  the emperor and the League, 
although somewhat cautiously and inadequately. H e  encouraged 
the alliance betweer. Bavaria and France because he hoped by this 
means t o  detach Richelieu from his alliance with the German 
Protestants. The purely secular policy of Richelieu, which took no 
account of religious considerations, completed the destructiol~ of 

the power of the papacy in international politics, which had al- 
ready suffered severely from the religious schism. From that time 
onwards the other Catholic Powers also based their policy on 
purely secular considerations, and the Holy See ceased to be a 
centre of unity among nations as i t  had been in the middle ages. 

Urban VIII. was more successful in ecclesiastical matters than 
in international politics. Although the religious revival was para- 
lysed in Germany by  the war, i t  bore fruit in other countries. St. 
Vincent de Paul in France, and a large number of devoted mis- 
sionaries in other countries, helped to spread Christianity in Asia, 
Africa and America. The pope created the Propaganda College 
and the famous Propaganda Press in order to  develop missionary 
work. H e  initiated a new arrangement of the calendar of festivals, 
and conferred the title of "Eminence" on the Cardinals. The con- 
demnation of Galileo (1633)) whose discoveries he had celebrated 
in verse when he was a cardinal, took place during the pontificate 
of Urban VIII. This regrettable blunder was due to  a number 
of unfortunate influences. The pope, who was an excellent classical 
scholar, was a patron of literature and published his own verses. 
H e  also revised the breviary, but i t  was t o  be regretted that the 
beautiful old hymns were re-written in classical metre. H e  was a 
great builder: churches and palaces, and fountains in the streets 
and squares of Rome, were set up, and the fortifications of the 
city were improved. The bees which appear on the coat of arms 
of the Bqberini may be seen on an immense number of the public 
buildings of Rome; and the city is ]full of monuments by  the 
great baroque architect Bernini, who built the gigantic Confes- 
sional in St. Peter's and the mausoleum of the famous Countess 
Matilda. This proud and self-willed pope was the last to  practice 
nepotism on a grand scale. 

I n n o c e n t  X., 1644-55.-The pontificate of Innocent X., who 
was a Pamphili by birth, was darkened by  the quarrels of his 
nephews, and by his relation t o  his ambitious and greedy sister-in- 
law Donna Olympia, who completely ruled the well-meaning old 
man and was the most powerful person in the Curia. This regret- 
table state of affairs, which the Calvinists made a pretext for un- 
justified aspersions on the morals of the pope, did much to injure 
his authority. H e  was exceedingly zealous in maintaining the 
purity of doctrine. The minds of the faithful had been much exer- 
cised by the controversies on the question of grace which had 
arisen since the Council of Trent; and in 1655 the pope condemned 
five theses from the Augustinus of Cornelius Jansenius, which had 
originated the Jansenist movement. Innocent X., like his prede- 
cessors, refused to recognize the king of the newly founded king- 
dom of Portugal, out of consideration for Spain. H e  sent money 
to the consort of the unhappy King Charles I. of England, and 
supported the Catholic Irish against the English, as also the Vene- 
tians in their struggle with the Turks. The conversion of several 
Protestant princes of Germany to Catholicism was a matter for 
great satisfaction. The  pope protested against the Peace of West- 
phalia, 1648 (9.v.)-not against the conclusion of peace itself, 
but against those clauses of the treaty which were contrary t o  
the rights of the Church and the pope. Innocent was buried 
in the Church of Sant' Agnese, on the Piazza Navona; this 
church, a s  well as the fountain by  Bernini in  the same Piazza, was 
erected by his order. A portrait of him by  Velazquez is t o  be 
seen in the Doria Gallery. 

A l e x a n d e r  VII., 1655-67.-Fabio Chigi, who had for many 
years been Nuncio in Cologne, now became pope under the title 
of Alexander VII. The  new pope was adroit, learned and ascetic. 
Unfortunately he too was not free from the bad custom of nepo- 
tism, which was only too closely bound up with the traditions of 
the Curia; he provided for his relatives from Siena with lands 
and lucrative offices. H e  disliked political business, and left i t  for 
the most part to  his secretary of State, Rospigliosi. H e  was pru- 
dent in  the conduct of Church affairs; he was a patron of the 
Jesuits and was vigilant against the manoeuvres of the Jansenists. 
He had many difficulties with Portugal, where the king threatened 
to set up a national Church, and still more with Louis XIV. of 
France, who, on the pretext that his ambassador had been in- 
sulted by the papal guard, broke off relations with Rome and 
occupied Avignon. The pope was helpless against him, and was 
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obliged to conchide a humi!iat,ing treaty with him in 1064. Tn 
view of the growth of Gallicanism, this was a severe blow to his 
authority. On the other hand, he derived great satisfaction from 
the fact that Queen Christina of Sweden, the daughter of Gustavus 
Adolphus, became a convert to the Catholic faith and settled in 
Rome, where she died in 1689. H e  commissioned Bernini to  
build the splendid Scala Regia in the Vatican and the colonnades 
of the square of St. Peter's. Bernini also built his tomb in St. 
Peter's. 

C lement  IX., 1667-69.-Another Tuscan, the former secretary 
of State Rospigliosi, was now elected to the Holy See under the 
title of Clement IX.  H e  was a man of affable character and 
unusual literary culture. Temperate in his own life, he neverthe- 
less did not forget the interests of his relatives. H e  lightened the 
taxes of the population of Rome. H e  settled the dispute with 
Portugal, and normal ecclesiastical conditions were restored. H e  
also took an active part in the negotiation of the Peace of Aix 
between France and Spain (1668). He promoted missionary 
work, and helped the Venetians in their struggle against the 
Turks; in spite of this, however, it proved impossible to save 
Candia. 'I'he prov~sional settlement of the Jansenist controversy 
is also due to Clement IX.  

Clement  X., 1670-76.-Clement X., the last of the Roman 
family of the Altieri, was already 80 when he became pope. H e  
was a man of pious and charitable character. He assisted the Poles 
in their difficult struggle against the Turks. The business of gov- 
ernment was carried on by his adopted nephew, the ambitious 
Cardinal Paluzzi-Altieri, a self-seeker and a man of little political 
ability. I t  was Clement X. who planned the Piazza del Gesh and 
constructed the second fountain in the square of St. Peter's. His 
great tomb is to be seen in St. Peter's itself. 

I n n o c e n t  XI., 1676-89.-The next pope, the Lombard Odes- 
calchi, who took the name of Innocent XI., was one of the most 
saintly figures in the history of the papacy. H e  was a man of 
such austere and holy life that he seemed a fit subject for the 
new procedure of beatification, which was introduced under 
Clement XI., but not completed. H e  undertook a number of 
reforms, and was scrupulous in refraining from favouring or en- 
riching his relations, either by open or by covert means. He reme- 
died the disorder which prevailed in the finances of the Papal 
States, limited the expenditure of the papal court, and tried to 
root out the abuse of the sale of offices. H e  issued strict regula- 
tions in order to raise the moral standard in the Church. H e  
instructed the clergy not to  indulge in dialectical sophistries in 
their sermons, but to preach the crucified Christ. A sumptuary 
order was issued with the object of discouraging luxury, and 
women were forbidden to appear with bare neck and arms. The 
passion for gambling among the Roman nobility was checked by 
the closing of gaming houses, and the usury of the Jews by the 
institution of nzofzti d i  pietd. The pope also introduced reforms 
into the educational system. Innocent XI.  condemned 65 theses 
from the writings on morality of various Jesuits. He was equally 
severe against Molinos, whose doctrine of quietism, according 
to which the highest stage of perfection is to  be found in com- 
plete passiveness, seemed likely to be a source of confusion. 

Dispu te  with Louis  X1V.-It was inevitable that Innocent 
XI., who placed the Church above everything, should come into 
conflict with Louis XIV., who stood for the omnipotence of the 
State. Their first serious dispute arose in connection with the 
"regalia," which the king regarded as part of the rights of the 
Crown and claimed t o  exercise throughout the territory of France. 
According to this theory, whenever a bishopric was vacant, the 
revenues and the right of filling benefices in the diocese belonged 
to the king. The  pope refused to recognize this claim, which went 
beyond what had formerly been customary; and the king called an 
assembly of the French clergy in 1682 which adopted the so-called 
"Liberties of the Gallican Church." These four articles maintain 
that the temporal sovereignty of kings is independent of the pope, 
that a general council is above the pope, that decisions on matters 
of faith only become valid by the consent of the Church, and 
affirm the unalterable validity of the national rights of the Church 
of France. Rome could not accept these articles, which were in- 

tended tn affirrr, the pris6leges of the Gal!ican Chcrch. I n ~ o c e n t  
rejected them, and could not be induced to make concessions even 
when Louis XIV. began his shameful persecution of the Hugue- 
nots. New complications arose when the right of asylum exer- 
cised by accredited ambassadors to Rome was abolished. Almost 
all countries realized that this antiquated rule, which enabled any- 
one fleeing from justice in Rome to take refuge in the premises 
of one of the embassies, rendered the proper administration of 
justice impossible; but Louis XIV. protested against its abolition, 
and took vigorous measures of reprisal. 

J a m e s  11. a n d  W i l l i a m  of Orange.-Innocent condemned 
not only the violent measures which were taken against the 
Protestants in  France, but also the ill-considered and hasty 
manner in which James 11. attempted t o  restore Catholicism in 
Protestant England, where the constitution of the Church was 
closely bound up with that of the State. I n  vain he  warned the 
king, who was under the influence of France, of the danger of a 
breach with parliament. I t  is thought that he was aware of the 
plan to  place FVilliam of Orange on the throne of England, and 
that he did not regret James 11.'~ fall, which he hoped would 
destroy the preponderan~e of Gdiii~drl F t d i ~ ~ c .  

Defea t  of the Turks.-Missionary work was carried on with 
great energy during Innocent's pontificate. I n  order to assist the 
struggle against the Turks he brought about an alliance between 
Poland and Austria, and he lived to see the saving of Vienna in 
1683, and the liberation of Hungary a year later. As a result of 
the victory over the hereditary enemies of Christianity, the Odes- 
calchi were raised to  the dignity of princes of the empire, and 
received the Hungarian duchy of Sirmium. 

A l e x a n d e r  VIII., 1689-%-The Venetian Ottoboni now be- 
came pope, with the name of Alexander VIII.  Unlike his prede- 
cessor, he practised nepotism, and enriched his nephews. H e  
purchased the library of Christina of Sweden for the Vatican, 
condemned a number of heretical doctrines, and was active in 
charitable works. H e  assisted his native city in  its war with the 
Turks. Partial satisfaction was a t  this time received from France, 
which gave up  the right of asylum. 

I n n o c e n t  XII., 1691-1700.-awing to the opposition between 
the Spanish and Imperial party and the French party in the Col- 
lege of Cardinals, i t  was only after a five months' conclave that 
the hTeapolitan Pignatelli was elected pope. H e  took the name of 
Innocent XII .  Benevolent, charitable and frugal, he called the 
poor his relations and put an end to the pernicious practice of 
nepotism among the popes by  his Bull of 1692. Even since that 
time the families of popes have sometimes been aggrandized, but 
the system of nepotism was abolished. Innocent also put an end 
to the abuse of the sale of offices, and made excellent laws for the 
government and administration of justice in the Papal State. H e  
was responsible for  the completion of the Monte Citorio (Curia 
Innoceyiana). The Roman nobles were severely punished for all 
offences against the law, and the pope also endeavoured to im- 
prove discipline in monasteries. At this time the French clergy 
revoked the resolutions of 1682, and Louis XIV., who was anxious, 
in view of the alliance against France, t o  live a t  peace with the 
Church, abolished the obligatory teaching of the Ga'llican articles. 
The pope then declared in favour of the French claim in the 
question of the Spanish succession, but without taking up an atti- 
tude of direct opposition to Austria. although the overweening 
conduct of the imperial ambassador in Rome had given offence, 
notwithstanding his recall by  the Emperor Leopold. The Peace 
of Ryswick (1697) appointed the pope as arbitrator in the dispute 
about the succession to the Palatinate; the decision was given 
by Clement XI .  in 1702. 

T E E  AGE O F  "ENLIGHTENMENT" 

The 18th century was the period of the greatest difficulty for 
the papacy. Infidel philosophy, the insincere and superficial "en- 
lightenment" movement, and a spirit of frivolous and mocking 
scepticism bid against one another for ascendancy over the minds 
of men. The revolt against authority spread from the religious 
sphere to morality, politics and science, and the temporal powers 
encroached more and more on the domain of the Church, with the 
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aim of subjugating i t  entirely. All these disintegrating influences 
led in Catholic countries as well as  in others to a slackening in the 
vitality of the Church. 

Clement XI., 1700-21.-The long reign of Clement XI.,  who 
was a member of the Albani family, was a period of trouble and 
difficulty. Clement was extremely active in promoting missionary 
work, and was a zealous preacher. H e  adopted a firm attitude 
towards Jansenism, and in 1713 condemned IOI theses from 
Quesnel's book. This Bull aroused strong opposition in France. 
The pope took a number of measures with the object of improving 
ecclesiastical discipline and public morality, and alleviating the 
lot of the poor. His relatives did not become powerful until after 
his death. H e  set up the Academy of Painting and Architecture 
in Bologna, and did much in Rome for the restoration of monu- 
ments and churches, as well as enriching the Vatican library with 
oriental manuscripts. H e  endeavoured to remain neutral in  the 
War of the Spanish Succession (q.v.), which created serious dis- 
turbances in Italy also; but he appeared to incline t o  the side of 
the Bourbons rather than to that of the Habsburgs. The Emperors 
Leopold I. and Joseph I .  made ruthless use of their power, and 
oppressed the papal State. The claims of the pope were ignored 
by both sides in the peace negotiations of 1713. 

The  English Pretender, James III . ,  who had left France for 
Italy in 1717 and had married Maria Clementine Sobieski, was 
hospitably received by Clement XI .  and was given the title of 
Knight of St. George. I t  was during the troubled pontificate of 
Clement XI.  that Frederick, Elector of Brandenburg, took the 
title of king of Prussia ( I ~ o o ) ,  and laid the foundation of a new 
great Protestant Power. Clement protested, though in vain, against 
the formation of the new kingdom, since the duchy of Prussia was 
the property of the Teutonic Order and had not been lawfully 
transferred. 

Innocent XIII., 1721-24.-Innocent X I I I .  gave help t o  the 
Venetians and the Maltese against the Turks. H e  granted a pen- 
sion to the Pretender, James III. ,  and promised him subsidies if 
circumstances should become favourable fo r  him to attempt to 
regain the throne of England and t o  re-establish Catholicism there. 
H e  invested the Emperor Charles VI. with the kingdom of Sicily, 
without raising the question of the Monarchia Sicula; but he pro- 
tested when the emperor, disregarding the ancient right of over- 
lordship of the pope, gave the fiefs of Parma and Piacenza to  the 
Spanish Infante Don Carlos. 

Benedict XIII., 1724-30.-Benedict XIII . ,  who was a Domini- 
can and a member of the ducal house of Orsini-Gravina, attached 
much importance t o  austerity of life, checked the ostentation of 
the cardinals, and forbade games of chance in Rome. He encour- 
aged scholarship among the clergy. H e  presided in person a t  the 
Provincial Council a t  the Lateran in 1725. H e  enjoyed the triumph 
of receiving the submission of Noailles, archbishop of Paris, who 
had headed the opposition against the Bull of 1713. Others fol- 
lowed the archbishop's example, and Jansenism ceased to be of 
importance as a heresy. The emperor restored Comachio, which 
had been taken from the Papal States in I 708. The question o<f 
the ecclesiastical privileges of the ruler of Sicily (Monarchia 
Sicula) was settled owing t o  the conciliatory action of the pope, 
who also showed his readiness to  compromise in  connection with 
the ecclesiastical claims of the king of Sardinia, in whose domains 
freethinkers were influential. I t  was owing to his lack of experi- 
ence in worldly affairs that the pope, who was entirely absorbed 
in spiritual matters, gave his confidence t o  a worthless favourite, 
the hypocritical and avaricious Cardinal Coscia, whose gross mal- 
administration reduced the finances t o  a state of confusion. 

Clement XII., 1730-40.-Clement XII .  was a Florentine of the 
Corsini family. Although he had become blind comparatively 
early in his reign, his mind continued to be active, and he was a 
great patron of art and learning. H e  had a great deal of useful 
building work done in Rome; churches were restored, the arch 
of Constantine was repaired, and the museum of the Capitol was 
enriched with busts and inscriptions and the Vatican with oriental 
manuscripts. 

Clement was active in furthering missionary work, issued new 
rules for the English College in Rome, and set up two seminaries 

for the Greeks of Lower Italy and a special seminary intended 
to promote the union of the Western and the Eastern Church. 
He forbade Catholics to  become members of the secret societies 
of the Freemasons. H e  showed much kindness to  the English 
Pretender, James III. ,  and his family. H e  also gave the emperor 
considerable subsidies t o  help him in his war against the Turks. 
Clement did not have much success in political affairs, for the 
principle of absolutism, which was warmly supported by the SO- 

called regalists, tended more and more to undermine the authority 
of the Holy See. 

Benedict XIV., 1740-58.-The election of the new pope took 
six months, owing t o  the rivalry between the various powers. 
Finally Lambertini, archbishop of Bologna, was elected and 
took the name of Benedict XIV. H e  was a scholar of recog- 
nized eminence and a man of excellent character, notable for his 
constant serenity of temper and kindness of heart, and for his 
strict and conscientious way of life. H e  made it a principle that he 
should be pope first and ruler afterwards. H e  was the author 
of a number of books which show him as an excellent canonical 
scholar. H e  collected scholars round him and encouraged them 
to undertake important studies, and he corresponded with foreign 
writers, including some who were Protestants. H e  founded learned 
societies in Rome for the study of Roman and Christian antiqui- 
ties, canonical law and Church history, and enriched museums 
and libraries, as well as the academy of his native city, Bologna. 
He interested himself in  the neglected Coliseum, where he erected 
the Stations of the Cross. H e  issued important rules for the sacra- 
ments of confession and marriage, as well as for the various 
Eastern rites. H e  re-issued the Roman Martyrology, and set up  
a number of new bishoprics in Europe and America. H e  forbade 
missionaries to take any part in  trading. H e  was much troubled 
by the exhausted state of the finances of the Papal States, and 
tried to remedy the situation by  introducing a system of econo- 
mies in all branches of the administration and by encouraging 
commerce and agriculture. His efforts were however to  a large 
extent rendered useless b y  the serious damage which the papal 
territories suffered as a result of the Austrian War of Succession. 

I n  his relations with temporal Powers, the pope showed a peace- 
able and tolerant disposition and endeavoured to effect a recon- 
ciliation between the spirit of the 18th century and the ancient 
rights of the Church. H e  dealt with the Courts on moderate and 
conciliatory lines, and did not attempt to  maintain unyieldingly 
all the mediaeval claims of the papacy. H e  concluded concordats 
with Spain, Portugal, Sardinia and Sicily which embodied very 
far-reaching concessions as regards the dependence of the clergy 
on the Crown. In  various countries the number of religious fes- 
tivals was reduced, but the pope gave instructions that those 
which were retained should be celebrated all the more worthily. 
He also managed t o  maintain good relations with the German 
empire. H e  recognized the kingdom of Prussia, although the state 
of the Church in Silesia, which had come into the possession of 
Prussia, was deplorable. The pope also showed wise moderation 
in his encyclical to  the French bishops (1756)~ in which it  was 
stated that only open and notorious opponents of the Bull of 1713 
were to be refused the sacraments. The  reign of this pope, who 
won the respect even of those who were not Catholics, thus passed 
without serious disputes; but a storm was already brewing against 
one of the strongest pillars of the Catholic Church, the Order of 
Jesuits. 

Clement XIII., 1758-69: The Expulsion of the Jesuits.- 
The reign of the Venetian Rezzonico, who took the title of Clement 
XIII. ,  was an almost uninterrupted series of struggles for the 
rights of the Church and for the defence of the Society of Jesus, 
which had earned the bitter hatred of anti-papal circles by  its 
zeal for  dogmatic belief and for  the principle of authority, espe- 
cially against Jansenism and Gallicanism. The Order of Jesuits, 
which possessed great political influence in the various Courts, also 
had many opponents in the Church itself. Most of the other 
Orders looked askance a t  this Order which had outstrippzd them 
all. Individual Jesuits had been subjected to  papal censure for  
harmful doctrines put forward in their works on moral questions. 
They were also accused of abuse of the confessional, disobedience 
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L to,vrtids - bishops, amEitior,, avarice, ~lndue acq~isitivene~s, and 
other faults, although their accusers did not produce any indi- 
vidual proofs of their allegations. The attack was led by Portugal, 
where the Jesuits, who had influence at Court, interfered with the 
attempt of the minister Pombal to introduce a system of unquali- 
fied absolutism. Some were imprisoned without trial, others were 
deported to the Papal States as "a present for St. Peter." This 
state of affairs led to the breaking oif of relations between Portugal 
and the Holy See. The French parlement declared that the rules 
of the Order were harmful and incompatible with the Gallican 
liberties; and in 1762 it was decided to suppress the order in 
France. Spain and Sicily, irritated by the pope's repeated protests, 
also decided to expel the Jesuits. I n  Parma, which was ruled by 
the king of Spain's nephew, a number of laws were adopted which 
were incompatible with canonical law; Clement, as pope and 
overlord, sent a mo7dtorium to the Duke in 1768, whereupon the 
Jesuits were also expelled from Parma, and the Bourbon Courts 
peremptorily demanded that Clement should dissolve the Order. 
He refused to give way, though some of the Cardinals advised him 
and the secretary of State, Torrigiani, to bow to the storm. 
Clement, however, who was a man of saintiy life and characrer, 
thought it better to let the Bourbon Powers occupy part of the 
papal State rather than to abandon the Jesuits, whom he believed 
to have been falsely accused. 

Another event of the stormy pontificate of Clement was the 
condemnation of the work of Nicolaus Hontheim, Coadjutor 
Bishop of Treves (1764). This prelate, who wrote under the 
name of Febronius, was under the influence of Gallican ideas; 
he put forward the theory that the bishops acting collectively con- 
stituted a higher authority than the pope, that the latter only 
enjoyed such powers as were necessary to maintain the unity of 
the Church, and that he must therefore renounce some of his 
rights of primacy either voluntarily or under pressure from the 
bishops. Clement strongly urged the combatants in the cruel 
struggle of the Seven Years' War to conclude peace. 

Clement XIV., 1769-74: The Suppression of the Jesuits. 
-The conclave of 1769 received an unwonted visit from the young 
Emperor Joseph II.,  who told the cardinals that the principles of 
former days were no longer applicable, and urged that the person 
to be elected should possess the virtue of wise moderation. This 
quality was in fact possessed by the Franciscan Ganganelli, who 
became pope under the name of Clement XIV. The new pope 
followed the example of Benedict XIV., and tried to estabiish good 
relations with the "enlightened" Governments. He entered into 
personal correspondence with the various sovereigns, suspended 
the reading of the Bull I n  Coena Domini (a collection of sentences 
of excommunication), revoked the monitorium to Parma, and re- 
established relations with Portugal at the cost of a number of 
concessions. He manifested his desire for reconciliation on all 
hands, hoping by this means to induce the Bourbon cabinets to 
drop their constant demands for the dissolution of the Order of 
Jesuits. His hopes were, however, doomed to disappointment. 
There was already beginning to be talk at the Bourbon Courts of a 
definite breach with Rome; and the diplomats succeeded in in- 
timidating the pope, who was lacking in courage and who did not 
allow the cardinals to exercise their influence. He made many 
attempts at  evasion, and suffered bitterly under the pressure exer- 
cised on him. Finally, without preliminary canonical procedure, he 
issued the Brief of 1773, by which the Order was suppressed 
throughout Christendom in order that peace might be restored. 

As ruler of the Papal States, Clement XIV. tried to restore the 
financial chaos to order and to encourage industry. He was not 
very successful in this. He  was keenly interested in art and learn- 
ing, and founded the Museum Pio-Clementinum, which was en- 
larged by his successor. The story that he was poisoned by the 
Jesuits is an invention. 

Pius VI., 1775-99.-The pontificate of Pius VI., whose former 
name was Braschi, was longer than that of any previous pope. 
He was a pious, gentle and highly cultivated man, and he regarded 
what had been done against the Jesuits as the work of irreligious 
ministers. H e  therefore secretly favoured the Jesuits, and planned 
to restore the Order as a bulwark against the rising tide of revolu- 

tion. He did a great deal for Rome and the Papal States. He 
undertook the costly work of draining the Pontine marshes, and 
improved the harbour of Ancona. The Eternal City, which was 
at that time visited by many sovereigns, was constantly being 
adorned with new buildings and with treasures of antique art. The 
Emperor Joseph 11. described Rome as "a city of unequalled 
splendour, where an impulse towards greatness was everywhere 
visible." The Appian Way was restored, and the sacristy of St. 
Peter's completed. 

The philosophical revolution which preached the destruction 
of Christianity and the Papacy was now in full swing, and it 
looked as if Voltaire's cry against the Church, "Ecrasez l'infbme!" 
would be translated into reality. Italy did not escape infection 
by the new ideas from France, and there were freemasons even 
among the clergy. The Grand Duke Leopold of Tuscany, the 
brother of Joseph II., was the most active promoter of the new 
ideas, but hostile measures against the Church were also taken in 
Venice and Naples. Febronianism gained ground in the Courts 
of Germany, notwithstanding the fact that it had been con- 
demned by Clement XIII .  Pius VI. succeeded in inducing the 
initiator of the movement to recant, but h i s  ideas x7ere tlken up 
by the archbishop electors and the archbishop of Salzburg in the 
Punctation of Ems (1786), which aimed at  increasing their 
metropolitan rights at  the expense of the pope's. Serious disorder 
seemed on the point of setting in, but the French Revolution 
broke the power of the three electors of the Rhineland, and the 
great secularization of ecclesiastical property ensued in 1803. 

The Emperor Joseph 11.-In Austria the Josephist movement 
prevailed; Maria Theresa and Joseph 11. issued a number of 
decrees which aimed at  bringing the Church under the control of 
the sovereign State. The movement contained some just and 
reasonable elements, mingled with much that was unjust and 
excessive. There was much talk of the secularization of the prop- 
erty of the Church and the religious Orders, of the appointment 
of bishops without the intervention of the pope, and of the 
abolition of Church laws. Joseph II., "Brother Sacristan," as 
Frederick 11. called him, dissolved hundreds of monasteries and 
relentlessly swept away festivals, processions, confraternities, old 
customs, and much that made for the splendour of worship. 
While these measures of intolerance were being taken against the 
Catholic Church, an edict was issued in 1781 proclaiming tolera- 
tion for all recognized Christian creeds. Pius VI., the "holy 
traveller," undertook the difficult journey to Vienna in 1782 with 
the object of softening the obduracy of the autocratic emperor, 
but met with little sympathy either from him or from his minister 
Kaunitz. 

In England the position of the Catholics during the 18th cen- 
tury continued to be unfavourable. The spirit of indifference in 
religious matters which made it possible for Englishmen and Scots 
not to be members of the national Church brought no relief to 
the Catholics, while in Ireland they lived poor and despised. 

I THE FRENCH REVOLUTION 

The greatest source of trouble and difficulty to Pius VI. was the 
French Revolution, which was a consequence of the revolt against 
the Church. The pope fought courageously against the Terror, 
when the worship of reason was proclaimed (1793). Napoleon 
Bonaparte revenged himself for the assistance which the pope had 
given the Allies against France by attacking the unprotected 
Papal States. A temporary respite was purchased at  the cost of 
immense sacrifices by the Truce of Bologna (I 796) and the Peace 
of Tolentino (1797). Valuable manuscripts and priceless works 
of art were taken from Rome and sent to Paris. Jacobin agents 
had already succeeded in gaining influence over the minds of 
young people in the Papal States, and the French ambassador's 
residence in Rome became a focus for revolutionary activities. 
A riot in which the arrogant French General Duphot was shot 
gave the desired pretext for the entrance of the French troops 
into Rome and the proclamation of a republic (1798). A statue 
of the Goddess of Liberty, who was represented trampling on the 
tiara, was set up outside the Castle of St. Angelo and was intended 
to symbolise the end of the rule of the pope. The republicans 
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instituted a reign of disorder and pillage. Pius VI., ill as he was, 
refused to give u p  his rights, and was brought as a prisoner to 
Valence, where death put an end to his sufferings in  1799. Thus 
the papacy ended the 18th century in exile. 

Pius VII., 1800-23: The Concordat of 1801.-The conclave 
was held in Venice under the protection of Austria, and the 
Benedictine monk Chiaramonti was elected pope in 1800 under 
the name of Pius VII. H e  was assisted in the extraordinarily dif- 
ficult task which lay before him by the ablest ecclesiastical states- 
man of the century, Ercole Consalvi, who had received his early 
training in the College of Cardinal Henry of York a t  Frascati. 
Rome was restored to the pope as a result of the political changes 
which took place, and the condition of the diminished papal 
State was improved as far as possible by economical administra- 
tion and the development of agriculture. Napoleon, who had 
become First Consul in 1799, realized that his power could only 
be consolidated by the restoration of the Church in France and 
by a reconciliation with the Holy See. H e  had need of the pope 
in order to become emperor. After long negotiations, a Concordat 
was concluded in 1801; although it  made the French clergy en- 
tirely dependent on the Government, i t  nevertheless represented 
a great improvement, since the Catholic Church was once more 
firmly established in France. Pius protested, though in vain, 
against the additions which Napoleon arbitrarily made t o  the Con- 
cordat by the Organic Articles. I n  the hope of gaining further 
advantages for the Church, he consented to go to Paris and t o  
anoint Napoleon I. as hereditary emperor of the French (1804). 

Napoleon showed more and more clearly that he aimed at 
universal power. H e  expected that all Italy should submit to him, 
and that the Pope should abandon his neutrality and join in the 
blockade of England. H e  put forward increasing demands both 
on political and on ecclesiastical matters, and when they were 
refused, he occupied Rome in 1808, while in the following year 
he proclaimed the union of the Papal States with the French 
empire, and, as the Emperor Frederick I. had once done, declared 
Rome directly subject to the Emperor. When the pope dared 
to issue a Bull of excommunication against the "robber of the 
patrimony of Peter," he was taken as a prisoner first to  Savona 
and subsequently t o  Fontainebleau. A National Council was 
called in 1811 with the idea of intimidating the resolute pope, 
and giving a veneer of legality t o  the Emperor's ecclesiasti~al 
policy. Although Napoleon's star was already beginning to sink 
in the Russian campaign, he continued t o  increase his demands, 
and in Jan. 1813 he had a personal interview with the captive 
pope, a t  which he produced the preliminaries of an agreement. 
These he afterwards published, falsely alleging them to be an 
arrangement accepted by both parties (Concordat of Fontaine- 
bleau). Pius, seeing that he had been tricked, revoked the con- 
cessions which he had made; he no doubt suspected that his exile 
was nearing its end. H e  recovered his freedom on the fall of 
Napoleon. His entry into Rome, amid popular rejoicing, on 
May 24, 1814, was a brilliant triumph for the Church. Napoleon's 
return t o  power for the Hundred Days in 1815 meant fresh diffi- 
culties for the papal State, and the pope himself was obliged to 
flee; but this was little in comparison with what had gone before. 
At the Congress of Vienna (q.v.), i n  1815, Consalvi exerted all 
his diplomatic skill in order to  obtain the benefit of the principle 
of legitimacy for the pope as the principal representative of the 
conservative spirit which the congress embodied. The Holy See 
recovered all its former possessions with the exception of Avignon 
and the Venaissin, which remained in the hands of France, and 
a district on the left bank of the Po, which fell to  Austria. 

THE 19TH CENTURY 
There now began the period of the Restoration, in which the 

sovereigns of Europe bent their energies towards re-instituting the 
previous state of affairs. In  Rome the reorganization of the 
Papal States was taken in hand; many of the French innovations 
were retained, the old municipal and provincial institutions were 
abolished, and an absolute bureaucracy was set up  on the French 
model. This excessive centralization, which excluded laymen 
from all high offices, aroused bitter and unceasing complaints 
against the "rule of the priests." 

The pope also had much to do beyond the frontiers of the 
Papal States in reorganizing ecclesiastical affairs. H e  was much 
assisted by the Romantic movement of the day, which regarded 
the Revolution as a divine punishment for the falling away of 
the peoples from religion. I n  all countries there was a revival of 
Catholicism, which was looked upon as the remedy for the dis- 
orders of society, and as  the mainstay of the throne. Joseph de 
Maistre extolled the pope as a mediator standing above the 
nations and their sovereigns. The Society of Jesus was re- 
instituted by a Bull of 1814; it set to  work again, and made a great 
contribution to the intellectual and moral revival. Concordats 
with various countries were concluded or prepared; even Prussia, 
which had acquired large Catholic territories in  the West, con- 
cluded an agreement of this kind. 

Pius VII. was not neglectful of art and scholarship. H e  did 
much to enlarge the Vatican library and art collections, and 
continued much of the building which had been begun under 
Napoleon's rule with the object of beautifying Rome. Now that 
international peace had been restored, Rome became the meeting- 
place of kings and emperors, and a centre of attraction for artists 
such as Canova, Thorwaldsen, Cornelius, Overbeck and others. 
The most magnificent ancient basilica of Rome, S. Paolo, was 
burnt down during the Pope's last illness. Pius VII.'s tomb, by 
Thorwaldsen, is to be seen in St. Peter's. 

Leo XII., 1823-29.-Count della Genga now became pope with 
the title of Leo X I I .  H e  was a pious man, strict i n  observing 
the rules of the Church. H e  promoted missions, improved the 
educational system in Rome, and did much for the Irish and 
German Colleges. H e  had excavations undertaken which greatly 
added to what was known of the topography of Rome, and had 
great buttresses constructed to support the Coliseum. H e  warned 
the bishops against the Protestant Bible societies, and also op- 
posed the doctrines of indifferentism, as well as freemasonry. 
Vigorous efforts were made to root out the revolutionary Car- 
bonari. The Sanfedisti, who were countenanced by the Govern- 
ment, assisted in the persecution of the Carbonari, and there 
were sanguinary conflicts, especially in the Romagna, where the 
Legate Rivarola proceeded with excessive severity. The policing 
of morals was carried out on inquisitorial lines. Leo maintained 
good relations with the secular Powers, and continued the policy 
of Concordats, which he extended to the South American repub- 
lics. The Jubilee Year of 1825 was celebrated as a year of 
reconciIiation and pardon. Leo X I I .  is buried in St. Peter's. 

Pius VIII., 182930.-Pius VIII., formerly Francisco Casti- 
glione, gave an indication of the purity of his intentions immedi- 
ately after his election by forbidding his relations to  come to 
Rome. An important event of this period was the Catholic 
Emancipation Act of 1829, which was adopted in England after 
a long struggle, largely owing to the efforts of Daniel O'Connell. 
This act allowed Catholics to  sit in parliament and to hold public 
office; emancipation was not complete, but Catholics obtained a 
greater measure of freedom, and increased in numbers. The pope 
augured much ill from the July Revolution in France. There 
was much unrest in the Papal States and throughout Italy, and 
the secret societies became more and more daring. 

A new period of revolution now began. I t  was directed against 
the absolutist and conservative system of the Restoration, which 
aimed at  a return to  the past a t  a time when men of intellect in 
all countries were awakening to the idea of the intrinsic value 
of the nation and were demanding intellectual, political and 
national liberty. The principles of enlightenment once more be- 
gan to gain ground, and assumed the form of liberalism and con- 
stitutionalism, the guiding principles of the 19th century. 

Gregory XVI., 183146:  Growth of Revolutionary Ideals. 
-The new Pope Gregory XVI., formerly the Camaldulian monk 
RiIauro Cappellari, was not yet crowned when the Paris Revolution 
of July 1830 set central Italy ablaze. The  revolt raged throughout 
the Papal State, and could only be suppressed by Austrian bayo- 
nets. The pope and his secretary of State Bernetti themselves 
realized that reforms were needed. T h e  ambassadors of the 
Powers, including the British representative in FlorenCe, who was 
not without sympathy for the revolt, presented a memorandum 
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in 1831 demanding the admission of laymen to a share in the ad- 
ministration and to judicial posts, municipal self-government, pro- 
vincial councils and a State council to consist of laymen. The 
pope, who resented the interference of diplomats, agreed to an 
amnesty, and to a few useful concessions, which were however 
administrative rather than political in character. A loan was 
raised from Rothschild on onerous terms in order to meet the 
financial difficulties to which the prevailing unrest had given rise. 
Revolution broke out again in 1832 as a result of the influence of 
the diplomats and the machinations of the rebels; order was 
restored by the Austrians. This aroused the jealousy of France, 
which occupied Ancona in order by this means to force the 
Papal States to adopt liberal reforms. I t  was not until six years 
later that the foreign troops were withdrawn, and a period of 
peace ensued. Much was done a t  this time to promote the public 
welfare. The demand for the separation of the ecclesiastical and 
the civil administration was however not fulfilled. The new 
secretary of State, Lambruschini, suppressed all aspirations to- 
wards political liberty with extreme severity. H e  was as a mat- 
ter of fact only doing what was being done in the majority of 
Ewclpean coiintries, wherc thc authorities also tried to suppress 
the movement towards liberty by force, though by so doing they 
only strengthened the opposition. The last three years of Gregory's 
reign were again occupied by rebellions in  the Papal States. 

Gregory, who even after becoming pope lived according to the 
strict rule of his Order, was also opposed to the modern spirit 
in ecclesiastical matters. I n  the encyclical of 1843 he condemned 
false enlightenment, indifferentism and the demand for unbounded 
religious freedom even as the most pernicious errors. He also con- 
demned the doctrines of Lamennais, Bautin and Hermes, as well 
as the unorthodox practice followed in Prussia in the case of 
marriages between Catholics and non-Catholics. The ecclesiastical 
dispute of Cologne ended in favour of the pope. I n  England 
the number of Apostolic vicariates was increased to eight, and 
a Catholic press (The Tablet), was founded in order to dispel the 
prejudice against Catholics. The Catholic Institute in London, 
various pious associations and the ten theological training colleges 
which existed in  England in 1846 gave good prospects for the 
progress af Catholicism in England The pope encouraged mis- 
sionary work, forbade the slave trade, and settled a number of 
disputes on ecclesiastical affairs with various countries. 

Gregory XVI, showed his interest in scholarship by instituting 
museums of Egyptian and Etruscan antiquities in the Vatican and 
a museum of sculpture in the Lateran. H e  also encouraged ex- 
cavation and the preservation of Roman remains. Subscriptions 
were received from all parts of the world for the rebuilding of 
the church of S. Paolo fuori le mura, which had been burnt 
down, and a part of the new structure was ready for consecra- 
tion by 1840. Scholars such as Cesare Canth, the historian Angelo 
Mai and the linguist Giuseppe RIezzofanti enjoyed the favour 
of the pope. 

The revolutionary spirit continued to make progress, and men 
who had been forced to flee from their own countries owing to 
their revolutionary activities met in Brussels, Paris and London, 
where they conspired t o  raise rebellions in their native lands 
One of the chief of these agitators was Giuseppe Mazzini, who, 
with his free-thinking association La Giovane Ztalia, aimed a t  
overthrowing all monarchical Governments in Italy and setting 
up  a united Italian republic Outside this powerful movement 
there were a number of Italian nationalists who were influenced 
by the Romantic movement and wanted the Italy of the future 
to be founded on religion and the papacy. Rosmini and Gioberti 
dreamed of a fefleratiori of States under the leadership of the 
pope, and Balbo of a national federation with Piedmont for its 
sword and Rome for its heart. 
Pius IX., 1846-78: The Revolution of 1848.-The new pope, 

Pius IX., who was of the Mastai-Ferretti family, was believed 
to hold nationalist views, and when he broke with the rigid sys- 
tem of government of his predecessor, was at once greeted as the 
"pope of progress." H e  proclaimed an amnesty for political 
offences, relaxed the censorship laws, organized the council of 
c~inisters,  replaced the mercenary troops by a civic guard, and 

set up a council of State and a municipal council for Rome, ad- 
mitting laymen to membership of these bodies. H e  showed his 
sincere desire to  prepare the way for Italian unity by  proposing 
a customs union between the Italian States. The high-minded 
pope was however ill rewarded for his liberalism when the Revo- 
lutionary year of 1848 arrived. The proclamation of the amnesty 
had attracted Mazzinists, as well as bandits and other revolu- 
tionary elements, to the Papal States, and these gradually under- 
mined the foundations of society. Encouraged by the February 
Revolution in Paris, certain elements i n  the Italian States per- 
emptorily demanded that constitutions should be granted. The 
Papal States, on March 14, 1848, received a constitution setting 
up a two-chamber system. Not long afterwards the once idolized 
pope was accused of being a traitor to his country because he 
refused to take part in the nationalist war of Piedmont against 
the Austrian rulers. I n  accordance with the duties of his office 
he put the universal significance of the papacy above national 
aspirations, and not only declared his neutrality, but stated that 
he would never place himself a t  the head of an Italian confedcra- 
tion. By this decision the Holy See placed itself outside the 
movement for Italian ~ n i t y ,  and the formation of Italy took place 
in opposition to Rome and to the temporal power of the pope. 
Revolution was already threatening in Rome. The pope was 
obliged to flee to  Gaeta, and Mazzini's Red Republic, which was 
proclaimed in Rome in 1849, indulged in disgraceful orgies of 
anti-religious fanaticism. The triumph was however a brief one. 
Order was restored by foreign Powers, and Pius returned in 1850. 

After the stormy years of 1848 and 1849, the former author- 
ities were restored to their position in Italy as in Germany and 
Austria, and a new reactionary movement everywhere set in. I n  
view of this it  is not surprising that Pius IX., after the experiences 
which he had gone through, also adopted an anti-constitutional 
attitude. In  this he and his secretary of State Antonelli were 
partly actuated by their conviction that in the Papal States, 
where all questions of internal and external policy must neces- 
sarily be regarded from the standpoint of the Church, the duties 
of a head of the State acting with a parliament might come into 
conflict with the duties of the pope as head of the Church, and 
the freedom and independence of the papacy might accordingly 
suffer. The 1848 constitution was not restored, but the pope 
granted provincial and municipal self-administration. Laymen 
were allowed a share in the administration, but the final decision 
in all depart~nents remained in the hands of the higher clergy. 

Pius IX.  governed without severity, founded charitable insti- 
tutions, and restored order in the finances, where Mazzini had 
left a deficit. A really amazing amount of work for the public 
good was accomplished in the peaceful years which now fol- 
lowed. Rome was provided with a good water supply, streets 
and squares were improved, and the railway to Frascati was con- 
structed. The pope enriched the Vatican collections with new 
acquisitions, founded the Christian Museum in the Lateran, and 
encouraged excavations on the Palatine and a t  Ostia, as well as 
the important researches of de Rossi in the catacombs. Many 
churches were restored, the Damascus Court was altered, and the 
great marble staircase in  the Vatican was constructed during this 
pontificate. 

The Union of Italy.-The basis of the temporal power of the 
pope was however no longer secure. The Italians were subjected 
to the most intense national and international propaganda. The 
principal centre of the movement was a t  this time the little 
Liberal State of Piedmont, which now stood forward as the chief 
representative of the idea of unity, and, supported by France, 
took up arms against Austria in 1859. The independence of Italy 
was everywhere proclaimed, and one revolt was succeeded by 
another. The abolition of the Papal States was one of the points 
in Gavour's programme, and it  was faced with dissolution. I t  was 
reduced to one-fifth of its previous area in 1860. I n  the follow- 
ing year Victor Emmanuel was proclaimed king of Italy, and 
Cavour, the creator of Italian unity, even as he lay dying, spoke 
in favour of a free Church in a free State (libera ckiesa in libero 
stato). This watchword, together with that of "Roma capitale," 
were everywhere repeated as the dogma of nationalism. The 
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Franco-Prussian War of 1870 encouraged the nationalists to take 
the final step. When the news of Sedan was received, and Italy 
was no longer obliged to consider the wishes of France, the 
excitement reached its highest pitch. On Sept. 2 0  the practically 
undefended city of Rome, the capital of Christianity, which be- 
longs to all Catholic nations, was occupied by Italian troops. 
Rome became the capital of Italy. The so-called Guarantee Law 
of May 13, 1871, conferred on the pope the rights and honours 
of a sovereign, granted him an annual endowment, and recog- 
nized the extra-territoriality of the papal palaces, but these were 
declared the property of the Italian State, and the pope was only 
allowed the usufruct of them. An international matter was thus 
settled by an individual State without any other guarantee. Pius 
IX.  persistently refused the offer made to him, and protested 
against what he called the usurpation. Both he and his successors, 
who, like him, refused to go outside the Vatican until the settle- 
ment that was reached with the Quirinal in 1929, did not cease 
to  join with Catholic Christendom in protesting against a position 
imposed by force, which did not provide the necessary guarantees 
for the complete independence of the supreme head of the Church, 

Doctrine.-In the midst of all these difficulties, Pius IX. 
was extremely active in Church affairs. Eminent men of all 
nations formed part of the College of Cardinals. Kew seminaries 
for Americans were set u p  in Rome, and new bishoprics were 
created both in America and in other parts of the world. The 
Latin Patriarchate in Jerusalem was restored. A Congregation of 
Cardinals was instituted to deal with the affairs of the religious 
Orders and their reform. The pope held a number of assemblies 
of bishops, as for instance in 1854, when he proclaimed the dogma 
of the Immaculate Conception of the Virgin Mary. The encyclical 
of 1864, with its condemnation of 80 theses (Syllabus errormt), 
was a reply to the violent attacks of liberalism. The pope uttered 
a warning against compromise in the struggle between God and 
the world which was an outstanding feature of the times, since 
compromise could only lead to the confusion of minds. In  
opposition t o  modern irreligious philosophy there grew up the 
new scholasticism, which aimed at  a revival of the metaphysical 
and theological doctrines of St. Thomas Aquinas. 

I n t e r n a t i o n a l  Relations.-Pius IX.  concluded concordats 
with a number of States. The concordat with Austria (1855) 
abolished what still remained of Josephism, but it  was abrogated 
in the liberal era which ensued. Since the end of the Cologne 
disturbances, there had been a Catholic revival in Germany, 
and religious associations of various kinds took part in the social 
development of the day. The so-called Kulturkampf, which was 
instituted by Prussia after the creation of the new empire (1871), 
and the object of which was to give the State complete control 
of the Church, met with resistance from the bishops and from 
the leaders of the Centre Party, who were devout Catholics and 
rallied staunchly round the pope, who also remained steadfast. 
The Catholic hierarchy was restored in Holland and also in Eng- 
land, where there were 12 bishoprics and the archbishopric of 
Westminster. 

P a p a l  Infallibility.- The most important ecclesiastical event 
in  the lifetime of Pius IX.  was the 20th General Council, the 
summoning of which in 1869 greatly excited the non-Catholic and 
diplomatic world. The main subject of discussion was the old 
and vexed question of papal infallibility. Both within and out- 
side the Council there was keen opposition, sometimes on the 
doctrine itself and sometimes on the expediency of definition, 
The abundant literature which grew up  on the subject shows that 
it was considered in all its aspects. All the arguments and counter- 
arguments were fully and freely discussed in the numerous con- 
gregations. Finally, on July 18, 1870, all but two of the 535 
ecclesiastics present voted in favour of the dogma that the Roman 
pope, speaking ex cathedra, possesses infallibility for decisions on 
doctrines affecting faith or morals, in virtue of his supreme apos- 
tolic power. This was a deathblow to the old doctrines of Gal- 
licanism and Febronianism, and the authority of ecclesiastical 
doctrine was established on a firmer basis. The strongest oppo- 
sition to the doctrine of infallibility existed among the followers 
of Dijllinger in Germany, who, notwithstanding the latter's warn- 

ing against setting up altar against altar, founded the religious 
society of the Old Catholics. 

Leo XIII., 1878-1903.-The so-called Prophecy of Malachi 
concerning the popes calls Pius IX.  Crux de cruce, and his suc- 
cessor Leo XIII., whose reign was also a long one, Lumen de 
coelo. Joachim Pecci-for this was his family name-was a man 
of acute and farseeing mind, who had received a good training 
in practical affairs, since he had been Nuncio in Belgium at  the 
time when the ecclesiastical and political tension had been a t  
its height, and Bishop of Perugia during the period of reform. 
Deeply conscious of his duty to instruct the nations, he issued 
a number of encyclicals, which were masterpieces of Latin com- 
position, and embodied forcibly expressed ideas on all aspects of 
the life of the peoples. His Easter encyclical of 1878 dealt with 
the relation between the Church and civilization in general, and 
a year later he spoke i n  praise of St. Thomas Aquinas, for the 
study of whose doctrine a n  academy was set up, and whom he 
called the best leader for a renewal of philosophy. The famous 
encyclical on labour questions (Rerum novarum), issued in 1891, 
still continues to  influence the modern world. I t  lays down a 
general programme for modern civilization, and points out that 
the possessing classes, including the employers, have important 
moral duties to fulfil, and that it  is one of the first duties of society 
in general, in collaboration with the Church, which stands for 
reconciliation between the classes by virtue of its doctrine and the 
spirit of charity which inspires it, and with the State, whose duty 
it is to pass laws for the protection of the workers, to  improve 
the position of the workers. 

I t  was Leo's object to bring about harmonious collaboration be- 
tween Church and State, without regard to what form of govern- 
ment was adopted. The latter was a matter which did not 
concern the Church, so long as nothing was done which was 
contrary to justice. Other public utterances of this pope dealt 
with Social Democracy and freemasonry, the duties of the Chris- 
tian citizen and the family, and religious questions. As a means 
of combating the rationalistic tendencies of scholarship, he en- 
couraged the study of the Bible, and he founded several colleges 
for the Eastern clergy in order t o  promote unity between the 
churches. One of his main aims was to attain unity anlong the 
various Christian religious communities and Rome, and thus t o  
restore the unity of the Christian faith. 

Leo XIII .  patronised ar t  and learning to a n  extent which re- 
calls the Renaissance popes. H e  was a great admirer of Dante, 
published his own poems, and founded a College of Literature. 
One of his greatest acts was to  open the Vatican archives to  
students of all nations and denominations (1880), and the Biblio- 
theca Leonina was founded for the same purpose. The pope was 
firmly convinced that the Church had nothing to fear from the 
investigation of truth, and it  was his desire that the fullest light 
should be thrown on every detail of ecclesiastical and world 
history. Students of all nations, including England, set up  his- 
torical schools and research institutions i n  Rome, and have from 
that time onwards vied with one another in making use of this 
inexhaustible mine of knowledge for  the advancement of learning. 
Leo encouraged archaeological and scientific studies, and re- 
instituted the Vatican observatory. On the artistic side, he re- 
built the apse of the Lateran basilica, and restored the Galleria 
dei Candelabri and the Borgia apartments. 

I n  his relations with the newly established kingdom of Italy, 
the State which now contained the Vatican, Leo XII I .  remained 
as a matter of principle in  the same attitude as his predecessor, 
and avoided any official relations with the Quirinal, which was 
the royal residence. Following the example 'of Pius IX., he 
forbade Italian Catholics to  take part in elections or to  stand 
for the legislature, and demanded the restoration of the temporal 
sovereignty of the pope as a guarantee for the free exercise of 
spiritual power. A number of attempts were made to solve the 
Roman question, as it was called. But Leo X I I I .  and his secre- 
tary of State Rampolla, who were friends of France, never for 
a moment entertained the idea of attaining their ends by bring- 
ing about a war between the Powers and destroying the unity of 
Italy. They only considered peaceful methods. Negotiations were 
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undertaken on the basis of the proposal that the popes, while giving 
up all further claims, should be granted effective sovereignty over 
a small territory. France, which was at  that time an opponent 
of Italy, was in favour of an agreed solution; Austria and Germany 
adopted an attitude of reserve, and Italian Liberalism, which 
was hostile to the pope, and instituted a celebration of the 
memory of Giordano Bruno in 1889 by way of demonstration, did 
everything in its power to  prevent an agreement being reached. 

Leo X I I I .  was faced in Germany with the legislation which 
Bismarck had had adopted in Prussia as a result of the Kultur- 
kampf .  This legislation, with the severe police regulations and 
other material means of pressure which it instituted, set up a com- 
plete system for the suppression of the freedom of the Church. 
The pope adopted a moderate and conciliatory attitude, and, 
with the support of the Catholic population of Germany, suc- 
ceeded in obtaining the repeal of the legislation against the 
Church. Leo was appointed arbitrator in the dispute between 
Germany and Spain concerning the possession of the Caroline 
islands (188j). H e  also acted as arbitrator in a number of other 
cases, and thus renewed the former activities of the popes in 
internztienal relatiens. Althr?ngh he was specially friendly to  
France, his relations with that country were unsatisfactory, since 
measures were taken to bring about a complete separation of 
Church and State. A movement arose in England for union be- 
tween the Anglican and Roman Churches, but Leo decided in the 
negative in the controversial question of the validity of the 
consecration of Anglican clergy. 

The pope, who had great diplomatic gifts, endeavoured to es- 
tablish good relations with all countries. H e  obtained the insti- 
tution of a Russian embassy to the Vatican, and even estab- 
lished diplomatic relations with Japan. A council of bishops of 
all the South American States was held in Rome in 1899. The 
Catholic hierarchy, which now extended over all parts of the 
world, was increased by  nearly 300 dioceses and vicariates. Leo 
XII I .  was a born ruler, and was inspired as a teacher by abun- 
dant knowledge of the world and of life. 

THE 20TH CENTURY 
Pius X., 1903-14.-The new pope, Giuseppe Sarto, who took 

the name of Pius X., had no diplomatic experience, but was a 
shining example of the ideal virtues of a shepherd of souls. His 
motto was I~zstaurare omnia in Christo; and he addressed him- 
self with determination to the task of fortifying the inner life of 
the Church in every possible way, and filling both clergy and 
people with the true spirit of the Gospel. While Leo XIII .  had 
been above all the pope of kings, courts and bishops, Piux X. was 
the pope of the poor and humble, of the minor clergy and of 
theology and the practical cure of souls. Before he became pope, 
while he was bishop of Mantua and patriarch of Venice, he had 
won universal sympathy by his deeply religious nature and his 
activity in social and charitable affairs. As a result of what had 
taken place in  the last conclave, when Austria had exercised its 
veto against the candidature of Cardinal Rampolla, he published 
two constitutions, which prohibited the exercise of the secular 
veto and reformed the method of papal elections (1904). H e  
reformed the Roman Curia, laid down rules concerning officials 
in orcler t o  check the evil of patronage, and defined the respective 
spheres of competence of the Congregations and the various other 
authorities of the Curia, which had become somewhat vague. 
There was a reduction of the number of fees charged for vari- 

 ion was ous purposes. Rome was redivided into parishes. A reduch' 
made in the excessive number of seminaries for priests in Italy, 
and Pius instituted a uniform curriculum for the training of the 
clergy in theology and ascetic discipline. Like his predecessors, 
he laid stress on the study of St. Thomas Aquinas and the 
Bible. The  Bible Institute was set up in Rome in 1909; i t  was 
organized by  Fonck on the most modern scientific principles. 
The Vatican library and archives were developed on the lines 
adopted by  Leo XIII. ,  and the new picture gallery was created. 
The Italian bishops were given instructions for the care of 
ecclesiastical. archives and the preservation of monuments. Pius 
also undertook the reform of Church music, and encouraged the 

use of the old Gregorian chants. 
The pope, as bishop of Rome, frequently preached sermons; 

he recommended frequent communion as a means of develop- 
ing spiritual life, and suggested that children should be admitted 
to  communion as early as possible. H e  carried out a number 
of liturgical reforms, and laid down rules for the secular and regu- 
lar clergy, who were instructed to interest themselves in  social 
questions. Pius did important work in connection with the codifi- 
cation of ecclesiastical law. Under his instructions, the rules 
which remained valid for the present day were extracted in a 
clear and definite form from the chaotic mass of laws which 
had accumulated in the course of centuries, some of which no 
longer corresponded to modern requirements. H e  did not live to 
see the completion of this work, the new Codex izcris ecclesiastici, 
but certain of its provisions, including those relating to marriage, 
were put into force during his life-time. 

A great stir was created by the pope's manifesto against mod- 
ernism (1907). I n  this he condemned all tendencies, whether 
in Catholic theology or elsewhere, which aimed at  the reform of 
dogma. H e  demanded that the clergy and teachers of theology 
should take a special oath disavowing modernism, a movement 
which had its headquarters in France and Italy and threatened 
to cause a weakening of the faith in those countries. Pius was 
not opposed to the modern historical outlook, and recognized 
the justification of a development of Church doctrine on the 
basis of incontrovertible researches; but as the guardian of Cath- 
olic dogma he could not allow that the supernatural sources of 
revealed religion should be deprived of their specifically ecclesiasti- 
cal character by false evolutionism, and that faith and knowledge 
should be completely separated from one another. 

Pius X.  was not greatly interested in  political affairs, but he 
had a valuable helper in this respect in  his young and congenial 
secretary of State, Cardinal Merry del Val. As regards relations 
with official Italy, the Vatican and the Quirinal gradually estab- 
lished a peaceful modus vivendi, although the pope had declared 
immediately after his election that the Church, as the foundation 
of Christ, must enjoy full and complete liberty. H e  qualified 
the absolute prohibition imposed by  his predecessors against the 
participation of Catholics in  political elections, and encouraged 
the non-political organization "Catholic Action" which aimed at 
educating the social, civic, moral and religious conscience of the 
Italian nation. H e  had much difficulty in his relations with 
France, "the eldest daughter of the Church," which adopted legis- 
lation for the separation of Church and State (1905). H e  took a 
decisive part in the new settlement of ecclesiastical conditions. 
The new Republic of Portugal also carried out the separation of 
Church and State (1911). In  Great Britain the Act of 1909 gave 
Catholics full equality of rights with members of other denom- 
inations. 

The last circular issued by Pius X. was an appeal for peace 
addressed to the Catholics of the world on Aug. 2 ,  1914. H e  
called on Catholics to pray that the flames of war might be ex- 
tinguished, and that those who guided the destinies of States 
might cherish thoughts of peace. The "religious pope," as he 
has been justly called, died in poverty as he had lived, and is 
buried in a plain sarcophagus in the vaults of St. Peter's. H e  
is revered by the people as a saint. 

Benedict XV., 1914-22: The World War.-The archbishop of 
Bologna, Giacomo della Chiesa, known as Pope Benedict XV., was 
the great and distinguished priest-diplomatist in whom was bril- 
liantly personified the mediaeval ruler's ideal-"Justitia e t  Pax" 
(justice and peace). From his exalted non-party position and 
with his spiritual authority over all nations, he left no stone 
unturned in his endeavours to  arrest the appalling war spirit. H e  
characterized as the four fundamental evils-and the reason for 
the severe disturbance of the orderly state of human society- 
the want of kindly love in the relations of mankind with one 
another, the contempt of authority, the iniquitous warfare of 
ranks and classes, the greedy hankering after transitory and 
perishable possessions. These evils must be uprooted, and only 
moreover by bringing once more into esteem the fundamental 
principles of Christianity. This pious pope composed an indi- 
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vidual prayer for peace, and proposed t o  the combatant nations 
a truce for Christmas 1914. Again and again, he exhorted them to 
desist from this mutual destruction mania, and to realize that 
nations do not die out, and that therefore rulers should weigh the 
rights and lawful aspirations of nations by direct or indirect 
exchange of opinion; for balance of power in the world depends 
much more on mutual well-wishing and on respect of the rights 
of others than on the number of men under arms, and on the 
strength of fortresses. The message of Benedict XV. of Aug. I, 
1917 to the heads of the States of the combatant nations consti- 
tuted the climax of the papal efforts for peace. I n  this "as the 
father of all, who loves all his children with equal affection" he 
proposed an honourable peace for all, whose durability would be 
guaranteed if the moral strength of justice were t o  take the place 
of the material strength of weapons, and international disputes 
were submitted to arbitration. At the same time this "pope 
of peace" accomplished deeds of the sublimest charity. Through 
his intercession he ameliorated the lot of the prisoners of war, 
the wounded and the sick; he collected alms throughout the world 
with the zeal of a Franciscan mendicant friar for the poor and 
needy, irrespective of nationality and religion. I n  the midst of 
the tumult of war, the new book of Church laws, begun under 
Pius X. was completed (1917)~ in which the common laws of the 
Church are lucidly comprised in one. As a supporter of missionary 
affairs, Benedict emphasized in the great Encyclical Letter of 1919 
the common missionary duty of all members of the Catholic 
Church-of the bishops, of the priests, of the laity, and he estab- 
lished a training centre for the oriental Church in conjunction 
with the Oriental Institute in Rome, for the education of a home- 
trained mission clergy. The war situation hindered the pope in 
free intercourse with the world. Against this ignoble situation, 
which arose from the want of an individual territorial property, he 
entered a protest, and demanded a solution of the so-called Roman 
question, which should guarantee the Holy See complete inde- 
pendence of all temporal power. 

Pius XI., 1922-39.-Pius XI.  was born on May 31, 1857, in 
Desio near Milan and was ordained on Dec. 20, 1879 in the 
Lateran Basilica in Rome. As head of the Ambrosian Library in 
Milan and of the Vatican Library, he gained the reputation of a 
brilliant scientific organizer and of a distinguished scholar, hon- 
oured by all the world of culture. In  addition to  this, he was 
zealously active in the cure of souls. His love of nature led him 
in the summer holidays to  the mountains where he sought bodily 
and spiritual refreshment. As apostolic visitor and subsequently 
papal nuncio in  Poland, he gave proof of supreme impartiality 
and justice in the face of difficult conditions. Appointed cardinal 
archbishop of Milan in 1921 he managed this most difficult 
and biggest of Italian dioceses with inspired ability and with wise 
comprehension of the Church needs of a great modern city. These 
many-sided gifts, in  addition to his eminent knowledge of lan- 
guages, his clear penetrating discernment, his strong simple char- 
acter and his high ideal conception of the priesthood, made 
Achille Ratti appear more suitable than any other to mount the 
papal throne. His election on Feb. 6, 1922 called forth universal - 
satisfaction. (I.  P.  D,) 

With the words "Pius is a name of Peace, therefore I will bear 
it." Pius XI .  began his rule, among the signs of the rebuilding of 
Europe after the prodigious shock of the World War. The mighty 
influx of pilgrims from all over the world to Rome in the Holy 
Year 1925, to  whom the pope delivered impressive addresses in 
the familiar languages of their native countries, showed forcefully 
what unique prestige and what undisputed moral and cultural 
weight the papacy exerts. 

The pontificate of Pius XI.  will be chiefly remembered in history 
for the settlement of the "Roman Question" on Feb. 11, 1929 (see 
below), and for the pope's unremitting efforts on behalf of peace 
in a world that seemed ready at  any moment to plunge into an- 
other general war. H e  was the first pope to address Roman Catho- 
lics throughout the world by radio, and his frequent messages and 
encyclicals had a pronounced effect on international relations, 
particularly during the last four or five years of his reign. H e  op- 
posed cominunism (which he often identified with atheism) in ,211 

forms; but he also frequently denounced the narrow racial creeds 
and the anti-Semitism of the fascist States. 

The R e n e w a l  of P a p a l  Sovereignty.-The aspiration of 
Pius XI.  for "the drawing together again and reconciliation of 
the nations" bore historic fruit seven years after his holiness first 
assumed the papal tiara. 

Mussolini had, in 1926, expressed the wish that a solution of 
the conflict between the Italian State and the Vatican should be 
arrived at, a wish that was communicated to  Pius XI.,  which 
found a favourable reception in that quarter. Unofficial, semi- 
official and, eventually, official negotiations followed during the 
years 1927 and 1929, but were kept strictly secret. The councillor 
of State. Signor Barone, acted as  the Italian representative, Mon- 
signor Borgongini Duca and Signor Pacelli as  representatives of 
the pope, although in the last phase, after Signor Barone's death, 
the negotiations were conducted by Rlussolini and Cardinal Gas- 
parri, with Signor Pacelli as the sole intermediary. I t  was not until 
Jan. 1929 that rumours of an imminent solution of the "Roman 
Question" began to circulate. On Feb. 7 Cardinal Gasparri in- 
formed the Diplomatic Corps accredited to  the Holy See, ex- 
pressly summoned by him, that a n  agreement had been concluded 
and was about to be signed. 

Mussolini's goodwill and powers of translating visions into facts, 
combined with the pope's definite aspiration for peace and concord 
at  home and abroad, united to bring about a great and historic 
event, which happened with dramatic suddenness on Feb. 11. At 
noon on that day a treaty was executed a t  the palace of the 
Lateran in Rome by which Pius XI .  became sovereign of a 
newly-created State, "The City of the Vatican." Three docu- 
ments were signed, respectively, for  the high contracting parties 
by Cardinal Gasparri, papal secretary of State, and Mussolini. 
The treaty, concordat and financial convention, which had to 
receive the ratification of the king of Italy and the supreme 
pontiff within four months from the signature, took effect from 
the moment of ratification. 

The political treaty between Italy and the Holy See consists 
of a preamble and 27 articles. I t  recognizes the full property, 
exclusive dominion and sovereign jurisdiction of the Holy See 
over the Vatican as a t  present constituted, and for this purpose 
"The City of the Vatican" is constituted, in which there can be 
no interference by the Italian Government. The boundaries of 
the Vatican city are indicated in  the map annexed to the treaty. 
The Vatican city is endowed by  the Italian Government with 
various public services. Territorial immunities are provided for 
the patriarchal basilicas, and certain edifices outside the Vatican 
city in which the Holy See houses its congregations and offices. 
Also the right of the Holy See to  send its own diplomatists to 
foreign countries, and receive foreign diplomatists according t o  
the general rules of international law, is recognized by Italy. 

I t  is also declared that the Vatican wishes to remain, and will 
remain, extraneous to  the temporal competitions between other 
States, as well as international congresses convened for this pur- 
pose, unless the parties in conflict appeal unanimously to  its 
mission of peace, and reserves the full right, in any case, to  the 
exercise of its moral and spiritual power. I n  consequence thereof 
the Vatican territory will always be considered neutral and in- 
violable. 

The following declaration is of supreme importance t o  future 
historians:-"The Holy See considers that with the agreements 
signed to-day it possesses the guarantees necessary to  provide due 
liberty and independence to the spiritual government of the 
dioceses of Rome and of the Catholic Church in Italy and the 
whole world. I t  declares the' Roman question definitely and ir- 
revocably settled and therefore eliminated, and recognizes the 
kingdom of Italy under the dynasty of the house of Savoy with 
Rome as the capital of the Italian State. Italy on its side rec- 
ognizes the State of the Vatican city under the sovereignty of the 
supreme pontiff. The Law of Guarantees and any other law or 
act contrary to the present treaty is abrogated." 

For the article in the Concordat which concerns Italy and the 
Canon law, and the question of religious instruction, see ITALY. 

According to the financial convention, the Holy See, as a definite 
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604 13 ix, cs. 
607 19 ii, cs. 
608 15 ix, cs. 
615 19 x, cs. 
619 23 xii, cs. 
62 5 3 xi, cs. 
640 28 v, cs. 
640 25 xii, cs. 
642 24 xi, cs. 
649 vi-vii, cs. 
654 10 viii, cs. 
657 30 vii, cs. 
672 11 iv, cs. 
676 2 xi, cs. 
678 vi-vii, cs. 
682 17 viii, cs. 
684 26 vi, cs. 
685 23 vii, cs. 
686 2 1  x, cs. 
687 x-xii, el. 
701 30 x, cs. 
705 I iii, cs. 
708 18 i (?) 
708 25 iii, cs. 
715 19 V, CS. 
731 I I ii, el. 
741 3 xii, cs. 
7 5 2 iii, el. 
752 ex. iii, el. 
757 29 v, cs. 
767 j vii, cs. 
768 7 viii, cs. 
772 I ii, el. 
795 26 xii, el. 
816 vi, el. 
81 7 2 j i, cs. 
824 v-vi 
827 
827 ex. ann. 
844 i 
847 10 iv, cs. 
855 29 ix, cs. 
8 58 24 iv, cs. 
867 14 xii, cs. 
872 14 xii 
882 c. xii 
884 c. v, el. 
885 c. ix, el. 
891 c. ix 
896 c. 23 v, el. 
896 a. 11 vi, intrus 
897 vii, cs. 
897 c. xi 
898 c. vi, cs. 
900 6-26.vii 
903 C.  V l l l  

903 c. x 
904 29.1, CS- 
91 I c. I:, cs. 
913 C. Xi, CS. 

914 15 V, CS. 
928 c. vii, cs. 
929 c. ii, cs. 
931 c. iii, cs. 
936 a. 9 i, 5:. 
939 a. 19 v~ i ,  cons. 
942 a. 11 xi, cons. 
946 c. iy 
955 c. Xl, cs. 
963 4 xii, el. 
964 v, el. 
965 I x, cs. 
973 I9 1, cs. 
974 x 
983 ex. ann. 
984 
985 I ix, cs. 
996 3 v,. cs. 
999 zn. IY, cs. 

1003 13 v?? cs. 
1003 25 x11, cs. 
1009 P. 2 q  vi, cs. 
1012 2 2  v1, cs. 

1 Date of Death 

Sabinianus t 2 2  ii, 606 
Bonifacius 111. t sepel. 1 2  xi, 607 
S. Bonifacius IV. t sepel. 25 v, 615 
S. Deusdedit t sepel. 8 xi, 618 
Bonifacius V. t sepel. 25 X, 625 
Honorius t sepel. 1 2  x!.. 638 
Severinus t sepel. 2 v111, 640 
Joannes IV. t sepel. 12 x, 642 
Theodorus I. t sepel. 14 v, 649 
S. Martinus t exz~l 16 ix, 655 
S. Eugenius I. t sepel. 3 vi, 6 57 
S. Vitalianus t sepel. 27 i, 672 
Adeodatus t sepel. 16 vi, 676 
Donus t sep. I I iv, 678 
S. Agatho t sep. 10 i,.. 681 
S. Leo 11. t sep. 3 vn, 683 
S. Benedictus 11. t sep. 8 v, 
Joannes V. t 2 viii, 
Conon t sepel. 2 2  ix, 687 
S. Sergius I. t sepel. 8 ix, 701 
Joannes VI. t sepel. 10-11 i, 705 
Joannes VII. t sep. 18 x, 707 
Sisinnius t sep. 7 ji, 708 
Constantinus I. t 9 lv, 715 
S. Gregorius 11. t sepel. I I ii. 731 
S. Gregorius 111. tseP.29xi,  741 
S. Zacharias t sep. 15 iii, 752 
Stephanus 11. t ex. iii, 752 
Stephanus 111. 1 sep. 26 iv, 757 
S. Paulus I. f 28 vi, 767 
Constantinus 11. depos. 6 viii, 768 
Stephanus IV. t 111, 772 
Hadrianus I. t 25 xii, 795 
S. Leo 111. t sep. 12 yi, 816 
Stephanus V. t 24 1, 817 
S. Paschalis I. t c. 14 5. 824 
Eugenius 11. 'f vm, 827 
Valentinus i ex. ann. 
Gregorius IV. 

827 

Sergius 11. 
t j, 844 
t 27 l,.. 847 

S. Leo IV. t17y11, 855 
Benedictus 111. t 7 l'j, 858 
S. r‘;icolaus I. t 13 x!! 867 
Hadrianus 11. t c. I xt!, 872 
Joannes VIII. t 15 x11, 882 
Marinus I. t c. v, 884 
Hadrianus 111. t c. viii-ix, 885 
Stephanus VI. t c. ix, 891 
Formosus t 23 V, 896 
Bonifacius VI. t c. 6 vi, 896 
Stephanus VI. (VII.) amot. t vij, 897 
Romanus t c. XI, 897 
Theodorus 11. t post 20 dies 
Joannes IX. f vii, 900 
Benedictus IV. t viii, 903 
Leo V. t c. ix, 903 
Christophorus amot. j, 904 
Sergius III. t P  4 5 ,  911 
Anastasius 111. t c. xi, 913 
Lando t 6- v, 914 
Joannes X. t in carcere .. 929 
Leo VI. t c !!! 929 
Ste~hanus VIII. t15111, 931 
Joannes XI. 4.. 936 
Leo VI. (VII.) Vll, 939 
Stephanus IX. t c. r, 942 
Marinus 11. t c. iv, 946 
Agapetus 11. t c. 8 xi, 955 
Joannes XII. (amot. 4 xii, 963) t 14 v, 964 
Leo VIII. t 6. iii, 965 
Benedict V. exul 
Joannes XIII. 

965 
t 6 972 

Benedict VI. t occis. vn, 974 
Benedictus VII. t x, 983 
Joannes XIV. t occis. 2 0  viii, 984 
Bonifacius VII. t vii, 985 
Joannes XV. t in. iy, 996 
Gregorius V. t 11, 999 
Sylvester 11. (Gerbert) t 1 2  V?. 1033 
Joannes XVII. (Sicco) t 7 1033 
Joannes XVIII. t vl, Im9 
Sergius IV. t 16-22 vi, 1012 

Benedict VIII. t 7 iv, 1024 
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1024 24 vi-15 vii, CS. 
1033 i, cs. 
1045 I v, intr. 
1046 25 xii, cs. 
1048 17 vii, cs. 
I049 12 11, CS. 
1055 13 iv, cs. 
1057 2 viii, el. 
1058 5 iv, el. 
1059 24 i, cs. 
1061 I x, el. 
1073 2 2  iv, el. 
1086 24 v, el. 
1088 12 iii, el. 
1099 13 viii, el. 
1118 24 i, el. 
1119 2 ii, el. 
1124 15-16 xii, el. 
1130 14 ii, el. 
1143 26 ix, el. 
1144 1 2  iii, el. 
I 145 15 ii, el. 
1153 12 vii, cs. 
1154 4 xii, el. 
1159 7 ix, el. 
1181 I ix 
1185 25 xi 
1187 2 1  x, el. 
1187 19 xii, el. 
1191 30 iii, el. 
1198 8 i 
1216 18 vji 
1227 19 1u 
1241 x 
I243 25 
1254 25 xu 
1261 29 viii 
1265 5 ii 
1271 I ix 
1276 23 ii cs. 
1276 12 vii, el. 
1276 13 ix 
1277 25 xi 
1281 2 2  ii 
1285 2 iv 
1288 15 ii 
1294 5 vii 

1294 24 xii 
I303 2 2  x 
1305 5 vj.. 
1316 7 ~11.1. 

1334 2 0  x11 
1342 7 v, el. 
1352 18 xii 
1362 28 x.. 
1370 30 x11 
1378 8 iv 
[1378 2 0  ix 
1394 28 ix 

1389 2 xi 
1404 I7 x 
1406 2 xii 

1409 26 vi 
1410 17 v 

1417 I I . X ~  
1431 3 111 
1447 6 iii 
1455 8 iv 
1458 19 viii 
1464 31 vjii 
I471 9 vll?.. 
1484 24 V?!! 
1492 11 rill 

1503 22 1~ 
1503 1 y.. 
1513 15. 
1522 9 1 

1523 19 xi 
I534 I3 X 

Date of Death 

Joannes XIX. t i, 1033 
Benedictus IX. resignat. I v, 1045 
Gregorius VI. resignat. 2 0  xii, 1046 
Clemens 11. t 9xt.. 1047 
Damasus 11. t 9 vin, 1048 
S. Leo IX. t 19 iy, 1054 
Victor 11. t 28 VII, 1057 
Stephanus X. t 29 jii, 1058 
Benedict X. expuls. r .  1 ,  1059 
Nicolaus 11. t27y11, 1061 
Alexander 11. t 2 1  IV, 1073 
S. Gregorius VII. t 25 V, 1085 
Victor 111. t 16 ix, 1087 
Urbanus 11. t 29 vii, 1099 
Paschalis 11. t 2 1  i, 1118 
Gelasius 11. t q i ,  1119 
Calixtus 11. t 13-14 xii, 1124 
Honorius 11. t 14 Ii, 1130 
Innocentius 11. t 24 ??, 1143 
Coelestinus 11. t 8 111, I 144 
Lucius II. t ~ s i i , .  1145 
Eugenius 111. t 8 vii, 1153 
Anastasius IV. t 3 ~ i i ,  1154 
Hadrianus IV. t 1 m, 1159 
Alexander 111. tsovi i i ,  1181 
Lucius 111. t z j x i ,  1185 
Urbanus 111. t 2 0  x!. 1187 
Gregorius VIII. t 17 xu, 1187 
Clemens 111. t iii, 1191 
Coelestinus 111. t 8 i, 1198 
Innocentius 111. t 16 vii, 1216 
Honorius 111. t 18 ii?. 1227 
Gregorius IX. t 21 w l ,  1241 
Coelestinus IV. t 17-18 xi, 1241 
Innocentius IV. t I3 xl1, 1254 
Alexander IV. t 25 v, 1261 
Urbanus IV. t zx ,  1264 
Clemens IV. t 29 xi, 1268 
Gregorius X. t ~ ~ i , .  1276 
Innocentius V. t 2 2  v!,. 1276 
Hadrianus V. t 17 vm, 1276 
Joannes XXI. t 16 v?.. I277 
Nicolaus 111. t 2 2  ~111, 1280 
Martinus IV. t 28 iii, 1285 
Honorius IV. t 3 iv, 1287 
Nicolaus IV. t 4iv ,  1292 
S. Coelestinus V. (t 19 v, 1296) 

res. 13 xii, 1294 
Bonifacius VIII. t I I x ,  I303 
Benedictus XI. t 7 yii, 1304 
Clemens V. t 20 iv, 1314 
Joannes XXII. t 4 xii, I334 
Benedictus XII. t 25 lv, 1342 
Clemens VI. t 6 xii, 1352 
Innocentius VI. t 1 2  ix, 1362 
Urbanus V. t 19 fiji, 1370 
Gregorius XI. t 27 1% 1378 
Urbanus VI. t 15 x, 1389 
Clemens VII. antipapa Aven. t 16 ix, 1394 
Benedict XIII. (amot 26 vii) 

1417 t 23 v, 14231 
Bonifacius IX. f I x ,  I404 
Innocentius VII. t 6 XI, 1406 
Gregorius XII. ( t  1419) 

reszgnat. 4 vii, 1415 
Alexander V. t 3 v, 1410 
Joannes XXIII. ( t  2 2  xi, 

1~19)  amot. 24 v, 1415 
Martinus V. I43 1 

Eugenius IV. 1447 
Nicolaus V. t 24 11:b. I455 
Calixtus 111. t 6 vm, 1458 
Pius 11. t 15 viii, 1464 
Paulus 11. t 28 vii, 1471 
Sixtus IV. t 1 2  viji, 1484 
Innocentius VIII. t 25 V11, 1492 
Alexander VI. t 18 viii, I 503 
Pius III. t I ~ X ,  1503 
Julius 11. t 2 1  ii, 1513 
Leo X. t ~ x i i ,  1521 
Hadrianus VI. t I4 $, I523 
Clemens VII. t 25 uf, 1534 
Paulus 111. t 10 XI, 1549 
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Date of Election 
or Consecration / Date of Death 1 the article CITTTRCR HISTORY. See also E.  LGning, Geschichte des 

dez~tschen Kirchenrechts (2 vols., Strassburg, 1878) ; A. von Harnack, 
Lehrbuch der Dogmengeschichte (3 vols., 1885-90; 6th ed., Tiibingen, 
1922)~ Eng. trans., N. Buchanan, History of Dogma, vol. i. (1894) ; 
R. Solm, Kirchenrecht, vol. i. (1892) ; L. Duchesne, Les premiers temps 
de I'e'tat pontifical (1904) and Eglises separdes (rgos),  Eng. trans., 
A. A. Matheu, The Churches Separated from Rome (1907) ; W .  E.  Beet, 
The Early Roman Episcopate to A.D. 384 (1913) ; A. K. Fortescue, 
The Early Papacy t o  the Synod of Chalcedogz (1920). See also articles 

~ j j o  8 j i  
I555 9 1" 

1555 23 v.. 
15 59 2 j x ~ i  
I 566 17 i, cs. 
1572 26 v 
I 585 I v, cs. 
1590 15 jx, el. 
1590 j XU 

1591 29 x, el. 
1592 30 i, el. 
160 j I iv, el. 
1605 16 v, el. 
1621 9 ii... 
1623 6 viii, el. 
1644 15. ix 
1655 7 lv 
1667 20 vi 
1670 29 iv 
1676 21 ix 
1689 b x 
1691 1 2  vii 
1700 23 xi, el. 
1721 8 v 
1724 29 v,. 
1730 1 2  vll 
1740 17 viii 
1758 6 vii 
1769 19 v 
1775 15 !?. 
1800 14 111 
1823 28 ix 
1829 31 iii 
1831 2 ii 
1846 16 vi, el. 
1878 20 ii, el. 
1903 4 viii, el. 
1914 3 ir ,  el. 
1922 6 ii, el. 
1939 2 iii, el. 

B I B L I ~ G R A P H Y . - G ~ ~ ~ ~ ~ ~ : - ~ ~  

on individual popes. 
Period 11. (a , )  From 1087 to  I I ~ : - L .  Paulot, Un Pape fratzgais, 

Urbain II .  (1903) ; M. F. Stein, Zur Biographie des Papstes Urbans ZI. 
(1883). On Pascal 11. see E. Franz, Papst Paschalis II .  (Breslau, 
1877) ; W. Schum, Die Politik Papst Paschals II .  gegen Kaiser Heinrich 
V .  i m  Jahre r r r t  (Erfurt, r877), and B. Monod, "etude des relations 
entre le Saint-Siege et  le rovaume de France, de IOQQ a 1108" in the 
Positiow des tla&es des kljves de LJl?cole des ~ h u j t e s  (1904) ; M: 
Maurer, Papst Calixt ZI. (Munich, 1889) ; V. Robert, Histoire dzl pape 
Calixte II .  (1891) and Bullaire du  pape Calirte I I .  (1891). Bes~des 
these monographs, useful information on the history of the popes of 
the period will be found in Ernst Bernheim, Zur Geschichte des 
Wormser Konkordates (Gottingen, 1878) ; H. Hagenmayer, Peter der 
Eremit (Leipzig, 1879) ; H.  von Sybel, Geschichte des ersten Kreuzzugs 
(2nd ed., Leipzig, 1881) ; M. Rule, The Life alzd Times of S t .  Anselm 
( 2  vols., 1883); G. Meyer von Knonau, Jahrbiicher des deutschen 
Reiches unter Heinrich IV.  und Heinrich V .  (Leipzig, 17 vois., 1890- 
1909) ; C. Mirbt, Die Publizistik i m  Zeitatter Gregors VIZ. (Leipzig, 
1894) ; R. Riihricht, Gescizichte des Kinigreichs Jerusalem (Innsbruck, 
1898) and Geschichte des ersten Kreuzzuges (1901) ; F .  Chalandon, 
Essai sur le rdgne d'Alexis I .  ComnBne (1900). 

(b.)  From 1124 to  1198:-See H.  Reuter, Geschichte Alexanders 
III .  und der Kirche seiner Zeit (3 vols., 186~-64) ; G. Kleemann, 
Papst Gregor VIIZ., 1187 (1912); J .  Geyer, Papst Klemens III., 
1187-1191 (vol. vii. of Jeneer historische Arbeiten, 1914) ; A. Eggers, 
Die Urkztnde Papst Hadrians ZV. fiir Konig Heinrich I I .  von  England 
iiber die Besetzung-Irlands (1922); M .  E. Almedinger, The English 
Pope, Adrian ZV. (1925). Much information on the policy of these 
popes will be found in the works on the great personages of the 
time: J. Ficker, Reinald von Dassel (Cologne, 1850) ; P. Scheffer- 
Boichorst, Kaiser Friedrichs I .  letzter Streit mit die Kurie (1866) ; 
Th. Toeche, Kaiser Neinriclz V I .  (Leipzig, 1867) ; H. Prutz, Kaiser 
Friedrich I .  (3 vols., Danzig, 1871-74) ; F. von Raumer, Geschichte 
der Hohemtaufen und ihrer Zeit (5th ed., 6 vols., Leipzig, 1878) ; 
W. Bernhardi, Lothar von Supplinburg (Leipzig, 1879) and Konrad 
I I I .  (1883) ; J .  Thiel, Die politisclze Thatigkeit des Abtes Bernhard 
von Clazrvaw (Konigsberg, 188j) ; K. Norgate, England under the 
Angevin Kings (1887) ; A. Hausrath, Arnold von Brescia (Leipzig, 
1891) ; D. Hirsch, Studien zur Geschichte Konig Ludwigs V I I .  von  
Frankreich (Leipzig, 1892) ; A. Luchaire, Louis VII. ,  Plzilippe-Auguste, 
Louis V I I I .  (vol. iii., pt. I ,  of E. Lavisse, Histoire de France, 12 vols., 
1893-1901) ; F.  Vacandard, Vie de S .  Bernard (z vols., 1 8 9 ~ )  ; J. 
Jastrow and G. Winter, Deutsche Geschichte i m  Zeitalter der Hohen- 
staufen (2 vols., 1897-1901) ; 0. Cartellieri, Abt Suger von  Saint-Denis 
(1898) ; H. Bohmer, Kircke und Staat in England und in der 
Normandie i m  X I .  und X I I .  Jahrhundert (Leipzig, 1899), and P.  
Scheffer-Boichorst, "Hat Papst Hadrian IV. zu Gunsten des englischen 
Konigs iiber Irland verfiigt?" in Mitteilz~ngendes Znstituis fiir osterr. 
Geschiclztsjorschung (supplementary vol. iv., 1893). 

(c.) From 1198 to 1261:-On the pontificate of Innocent 111. in gen- 
eral, see F. von Hurter, Geschichte Innocenz I I I .  (3rd and 2nd ed., 4 
vols., Hamburg, 1841-44), and A. Luchaire, Innocent ZII., Rome et 
l'ltalie (2nd ed., I ~ o ; ) ,  Innocent III., la croisade des albigeois ( I ~ o s ) ,  
Innocent III., la papautt et l'empire (Paris, 1go6), Innocent ZII., la 
question d'orient (1906), and Innocent III., les royautts vassales du 
Saint-SiBge (1908). Cf.  E.  U7inkelmann, Philipp von  Sckwaben und 
Otto IV.  von  Braunschweig (2 vols., Leipzig, 1873-78) ; W. Norden, 
Das Papsttum und Byzanz (1903), a considerable part of which is de- 
voted to  Innocent 111.; E. Gerland, Geschichte des lateinischen Kaiser- 
reiches von Konstantinopel (Hamburg, 1905) ; R. Davidsohn, Philipp 
I I .  August von  Frankreich und Zngeborg (Stuttgart, 1888) ; R. 
Schwemer, Innocenz I I I .  and die deutsche Kirche wahrend des Thron- 
streites von 1198-1208 (Strassburg, 1882) ; Else Giitschow, Innocenz 
III .  und England (Munich, 1904) ; and many other detailed mono- 
graphs. The pontificate of Honorius 111. is dealt with by J. Clausen in 
his Papst Honorius I I I .  (Bonn, 189 j )  , and his registers have been pub- 
lished by P. Pressutti (3 vols.; Rome, 1884 and 1888-9;). On Gregory 
IX., see J. Felten, Papst Gregor I X .  (Freiburg-i.-B., 1886) ; P .  Balan, 
Storia di Gregorio I X .  e dei suoi tempi (3 vols., Modena, 1872-73) ; and 
J. Marx, Die vita Gregorii I X .  (1889). The publication of the registers 
of this pope was begun by L. Auvray in the Bibliothdque des e'coles de 
Rome et d'dthknes (Paris, 1890 et seq.). On Innocent IV., see E. 
Berger, St. Louis et Innoceat IV.  (1893) ; E. Winkelmann, Kaiser 
Friedrich 11. (2 vols., Leipzig, 1889-97) ; P .  Aldinger, Die Neubesetzung 
der datschen Bi6tiimer unter Papst Innocenz IV.  (Leipzig, 1901) ; C. 
Rodenberg, Innocenz IV.  und das Konigreich Sizilien (Halle, 1892), and 
F. Tenckhoff, Papst Alexander IV.  (1907). The publication of the regis- 
ters of Innocent IV. was undertaken by Elie Berger (188r-1919), and 
those of Alexander IV. by J ,  de Loye, A. Coulon and C .  Bourel de la 

Moroni, Dizionario di erudizione storico-ecclesiastics (103 vols., Venice, 
1840-79) ; H .  J. Wetzer and B. Welte, Kirchenlexikon (2nd ed., 
12 vols., Freiburg-im-Breisgau, 1882-1901) ; The New &ha$-Herzog 
Encyclopedia (edit. P. Schaff and J. J. Herzog, 1908, etc.), which 
presents in a condensed form that great body of Protestant learning, 
the Realencyklopadie filr protestantische Theologie und Kirche (edit. 
J .  J. Herzog, 1854-66; 3rd ed., A. Hauck, Leipzig, 1896, etc.) ; The 
Catholic Encyclopaedza (edit. C. E.  Herbermann, 16 vols., 1907-14) ; 
The Encyclopaedia o f  Religion and Ethics (edit. J. Hastings, 1908-2 j )  , 
all of which have articles on individual popes. See also separate bibli- 
ographies to articles on individual popes. For chronological detail see 
2. V. Lobkowitz, Statistik der Papste (Freiburg-i.-B., 1905). Carefully 
indexed source materials in the original languages are glven by C. 
Mirbt, Quellen zur Geschichte des Papsttums und des romischen 
Katholizismus (3rd ed., Tubingen, 19x1). J. T. de Rocaberti, 
Bibliotheca Haxirr~a Pontificia (21 vols., Rome, 1698-99) is a collection 
of more than a hundred authors, from the 9th to the 17th century, 
dealing with the primacy; A. de Roskoviny, Romafices Pontifex 
(5 vols., Neutra, 1867), a collection of documents with an inclusive 
bibliography. For Church histories see F. X. Funk, Lehrbuclz der 
Kirchengeschickte (5th ed., Paderborn, 1907 ; Eng. trans., P. Perciballi, 
A Manual o f  Church History, z vols., 1914) ; A. Knopfler. Lehrbuch 
der Kirchengeschichte (6th ed., Freiburg-i -B., 192o), both Catholic, 
also the Lutheran work of J. H .  Kurtz, Lehrbuch der Kirchengeschichte 
(edit. N. Bonwetsch and P. Tschackert, 14th ed., Leipzig, 1906; trans. 
J. Macpherson, Church History, 3 vols. 1888). See also L. von Ranke, 
Fiirsten und Volker von Sud-Europa (vols. ii. to iv., 1837), Eng. 
trans. as a separate book by D.  D. Scott, The  Popes o f  Rome in the 
16th and 17th Centuries (1846) ; L. F. A. von Pastor, Geschichte der 
Papste seit dem Ausgang des Mittelalters (Freiburg-i .- ,  1886-89), 
Eng. trans. edit. F. I. Antrobus, T h e  History of the Popes from the 
End o f  the Middle Ages (14 vols., 1891-1924); H .  K. Mann, The 
Lives o f  the Popes i n  the Early Middle Ages (13 vols., 1902-25) ; 
W. Barry, The  Papal Monarchy from St.  Gregory to Boniface V I I I .  
(1902) ; J .  Turmel, Histoire du Dogme de la Papautt (1908) ; M. I. M.  
Bell, A SIzort History o f  the Papacy (1921) ; also F. Gregorovius, 
History of the City o f  Rome in  the Middle Ages (trans. from the 
4th German ed. by A. Hamilton, 8 vols., 1900-09) ; The Cambridge 
Medieval History (edit. J .  B. Barry, etc., 1911-26), and The 
Cambridge Modern History (edit. A. W. Ward, 1902-10). 

Period I. T o  1087:-For a selected list of books on the history of 
the papacy during the first eleven centuries, see the bibliography to 

Julius 111. t 23 jii, 1555 
Xfarcellus 11. t 30 lv, 1555 
Paulus IV. t 18 vjji, 1559 
Pius IV. t 9 ~11,  1565 
S. Pius V. t 1 v, I572 
Gregorius XIII. t 10 iv, 1585 
Sixtus V. t 2.j viii, I jgo 
Urbanus VII. t 2 7 i x ,  I590 
Gregorius XIV. t 15 X?. 1591 
Innocentius IX. t 30 xll, 1591 
Clemens VIII. t j jii, 1605 
Leo XI.  t 27 iv, 1605 
Paulus V. t 28 i, 1621 
Gregorius XV. t S vjj, 1623 
Urbanus VIII. ' f 29~11 ,  1644 
Innocentius X. t 7 i, 1655 
Alexander VII. t 2 2  v?, 1667 
Clemens IX. t 9 xi], 1669 
Clemens X. t 2 2  vjj, 1676 
Innocentius XI.  
fiexdlldsr 'V'III. I2  , "11, 1 f . 9 ~  
Innocentius XII. $27 j5 ,  1700 
Clemens XI .  t I9 !!!, 1721 
Innocentius XIII .  t 7 111, 1724 
Benedictus XIII.  t 21  jj, 1730 
Clemens XII. t 6 11, 1740 
Benedictus XIV. t 3 v, 1758 
Clemens XIII .  t 2 11, 1769 
Clemens XIV. t 2 2  ix, 1774 
Pius VI. t 29 viii, 1799 
Pius VII. t 20 viii, 1823 
Leo XII .  t 10 ii, 1829 
Pius VIII. t 30 xi, 1830 
Gregorius XVI. t I vi, 1846 
Pius IX.  t 7 ii!. 1878 
Leo XIII.  t 20 vll, 1903 
Pius X.  t 2 0  yiii, 1914 
Benedictus XV. t 2 2  1, 1922 
Pius XI .  t 10 ii, 1939 
Pius XII.  

encyclopaedias may be mentioned G. 
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Roncihre (1895, etc.). As the history of the later Hohenstaufens is 
intimately bound u p  with that of the contemporary popes, mention 
must be made of F. W.  Schirrmacher, Die letztex Hohenstaufen (Got- 
tingen, 1871) ; A. Karst, Geschichte Manfreds v o m  Ende Friedrichs II. 
bis zu seiner Kronung (1897) ; and K. Hampe, Geschichte Konradins 
v o n  Hohenstaufen (Innsbruck, 1894). 

( d )  From 1261 to 13oj:-L. Dorez and J. Guiraud, members of the 
French school a t  Rome, began the publication of the registers of Urban 
IV. (1892, etc.) ; E. Jordan, those of Clement IV. (1893, etc.) ; and 
J. Guiraud and L. Cadier, those of Gregory X. (1892, etc.). On 
Gregory X'., see F. Walter, ie Politik der KDurie unter Gregor X .  (Ber- 
lin, 1894). The pontificate of John XXI.  has been dealt with by R .  
Stapper, Papst Johannes X X I .  (Miinster-i.-W., 1898), and that of 
Nicholas 111. by A. Demski, Papst Nikolaus I I I .  (Miinster-i.-W., 1go3), 
in vol. vi. of the Kirchengeschichtliche Studien, edit. by Knopfler, 
Schrors and Sdralek. The publication of the registers of Nicholas 111. 
was undertaken by J. Gay (1898, etc.). Much information on the 
policy of these popes will be found in the following: R.  Sternfield, 
Ludwigs des Heiligen Kreuzzug nach Tunis und die Politik Karls I .  von  
Sizilien (1896) ; Ch. V. Langlois, Le Rbgne de Philippa I I I .  le Hardi 
(1887) ; L. Leclkre, Les Rapports de la papautk et de la France sous 
Philippe I I I .  (Brussels, 1889) ; C. Minieri-Riccio, Alcuni fatti riguar- 
danti Carlo I .  d'Angib (Naples, 1874), and I1 Regno di Carlo I. d'Angib, 
in the Archivio storico italiano (3rd series, vols. xxii., xxiii., xxiv., xxv., 
xxvi.: 4th series, vols. ii., iii., iv., v., vii., 1875-81) ; A. Busson, Die Idee 
des deutschen Erbreichs und die ersten Habsburger (Vienna, 1878) ; G. 
del Giudice, La Famiglia di re Manfred; (Naples, 1880) ; and H. Otto, 
Die Beziehungen Rudolfs von  Habsburg zu Papst Gregor X .  (Inns- 
bruck, 1895). There is a good account of the policy of Martin IV. in 
0. Cartellieri, Peter von  Aragon und die sizilianische Vesper (Heidel- 
berg, 1904). On Honorius IV., see introduction to the complete edition 
of his registers by Maurice Prou (1886-88). E. Langlois has published 
the registers of Nicholas IV. (1886-931, and Otto Schiff deals with his 
pontificate in his Studien zur Geschichte Papst Nikolaus IV.  (1897): On 
Celestine V., see H. Schulz, Peter v o n  Murrhone: Papst Coelestzn V .  
(1894). The publication of the registers of Boniface VIII. was begun 
by G. Digard, M. Faucon and A. Thomas (1884). Of the vast literature 
on this pontificate we must content ourselves with citing: Heinrich 
Finke, Aus den Tagen Bonifaz' V I I I .  (Munster-i.-W., 1902) ; Ch. V. 
Langlois, "St. Louis, Philippe le Bel, Les Derniers capetiens directs" 
(vol. iii., pt. z of Lavisse, Histoire de Frame) ; Ernest Renan, Btz~des 
sur la politique religieuse du  rBgne de Philippe le Be1 (1889) ; A. Baud- 
rillart, "Des idees qu'on se faisait au XIVe sikcle sur le droit d'interven- 
tion du souverain pontife en matihre politique," in the Revue d'histoire 
et de litttrature religieuses (vol. iii., 1898) ; and R. koltzmann, Wilhelm 
von  Nogaret (Freiburg-i.-B., 1898). The pontificate of Benedict XI.  
is dealt with by P. Funke in his Papst Benedikt X I .  (Mdnster-i.-W., 
1891). See Ch. Grandjean, "Recherches sur l'administration financikre 
du pape Benoit XI.," in the Me'langes d'arche'ologie et d'histoire (vol. 
iii., 1883), published by the French school a t  Rome. Grandjean has 
published the registers of Benedict XI .  (1883). 

Among works of a more general character that throw light on the 
history of the papacy during the 12th and 13th centuries, the first place 
must be given to  Walter Norden, Das Papsttum und Byzanz. Die Tren- 
nung der beiden Machte und das Problem ihrer Wiedervereinigung bis 
zum Untergange des byzantinischen Reichs (Berlin, 1903), which con- 
tains an  account of the question of the East in its relations with the 
papal policy, from the rise of the schism down to the end of the 
middle ages. See also Felix Rocquain, La Papaute' au moyen 6ge (1881) 
and La  Cour de Rome et Pesprit de rdforme avant Luther (3  vols., 
1893-97) ; J. B. Sagmuller, Die Thatigkeit und Stellung der Cardinale 
bis Papst Bonifaz V I I I .  (Freiburg-i.-B., 1896) ; and A. Gottlob, Die 
pa'pstlichen Kreuzzugssteuern des 13. Jahrhunderts (Heihgenstadt, 
1892) and Kreuzablass und Almosenablass (Stuttgart, 1906). 

Period 111. 1305-15go:-E. Baluze, Vitae paparum avenioniensium, 
1305-1394 (1693) ; Raynaldus, Annales eccles. ab anno 1198 [to 15651 
annotated and added to by J. 0. Mansi (15 vols., Lucca, 1747-56) ; 
J. 0. Mansi, Conciliorurn collectio (1759-1870) ; Theodericus of Niem, 
De schismate (edit. G. Erler, 1890) ; J. B. Christophe, Histoire de la 
papaultd ( ~ 8 7 3 )  ; C. J. von Hefele, Conciliengeschichte (Freiburg-i.-B., 
1855-90) ; C. A. C. von Hofler, Die avignonesischen Papste (1871) ; M. 
Creighton, History o f  the Papacy (1882-94; 2nd ed., 6 vols., 1897) ; 
L. von Pastor, Geschichte der Papste (Freiburg-i.-B., 1886-89) ; and 
Acta pontificum (1904, etc.) ; N. Valois, La  France et le grand schisme 
( 4  vols., 1896-1902) ; J. Haller, Papstturn und Kirchenreform (1903). 
For the Papacy in connection with the Renaissance, see E .  Miintz, Les 
Arts (1892) ; J .  'C'oigt, Wiederbelebung des Klassischen Alterturns 
(1893) ; J. Burkhardt, Cultur der Renaissance in ItaMen (2 vols., edit. 
L. Geiger, 1907). For the palace a t  Avignon, see F. Ehrle, Historia 
Bibliothecae Romanorum Pontijicum (vol. i., 1890). 

T o  the authorities for the lives of individual popes, and to the articles 
on the Councils of BASEL, CONSTAXCE, TRENT, may be added: CLEMENT 
V.: E. Boutavi, Philippe le Be1 (1861) ; L. Konig, Papstl. Kammer 
z~nter Clemens V .  and Johann X X I I .  (1894) ; H .  Finke, Acta Aragonen 
(1908). JORN XXII.: J. F. Bohmer, Regesta Ludwigs des Baiern 
(1839) ; Vatikanische Acten (1891); S. Rieyber, Litevarische Wider- 
sacher (1874) ; C. F. F .  Muller, Ludwigs Kampf mit der Curie (2 vols., 
1879-80) ; A. Coulon, Lettres socittds de Jean X X I I .  (1907) ; G.  

Mollat, Lettres cornmun. de Jealz X X I I .  (vols. i.-iv., 1907) ; Clement 
VI.: E. Werunsky, Kaiser Karl IV.  (vols. i. and ii., 188246) ; F. Papen- 
cordt, Cola de Rzenzo (1841) ; E.  Dkprez, Lettres doses de Clement VZ. 
(1901). Innocent VI.: E. Werunsky, I t d .  Politik Innoc. V I .  und Karl 
IV.  (1878), Karl IV .  (vols. ii. and iii., 1886-92) ; J. P. Kirsch, Kollec- 
torien (1892) ; G. Daumet, Innocent V I .  et Blanche de Bourbon (1899). 
Urban V.: J. B. Magnan, Urbain V .  (1863) ; E. Werunsky, Karl IV .  
(vol. iii., 1892) ; M. Plou, Relations politiques avec les rois de France 
(1888) ; H .  J. Wurm, Albornoz (1892) ; J .  P. Kirsch, Ruckkehv der 
Papste Urban V .  und Gregor X I .  nach Rom.  (1898). GREGORY XI.: 
J. P. Mirot, Rktour du  St .  Si2ge ci Rome (1899) ; N. Tommaseo, Let- 
tere dir S. Caterina (1860) ; M .  A. Mignaty, Catherine de Szenne (1886). 
BONEACE IX.: Vita (in L .  A. Muratori, Rerum Italicarum Scriptores, 
vol. iii., 2 ; 25 vols., edit. F. Argellati, 1723-51) ; Cosmodromium (edit. 
J. Jansen,  goo), and J. Jansen, Bonifacius I X .  und die deutsche Kirche 
(1904). INNOCEWT VII.; GREGORY XII. ,  schismatic popes, Council of 
Constance, etc. Monuments conciL. gen. sacr. X V .  (18j7-96) ; Martin 
Alpartily, Chronica (edit. F. Ehrle, 1906). MARTIN V.; Vitae (see 
Muratori, above, vol. iii., 2) ; E. von Othenthal, Bullenregister Martins 
V .  und Eugens IV.  (1885). EUGLXIUS IV.: Vita  (see Muratori) ; N. 
Valois, Pragmatique sanction (1907) NICHOLAS V.: Jann6tius Manettus, 
Vita Nicolai V .  (in Muratori) ; V. da Bisticci, Vita (1839) ; Georgius 
(1742) ; E. Miintz, Les Arts (1892) ; M. Creighton, Papacy (vol. ii., 
1882). PAUL 11.: J. Ammanatus, Epistolae et commentaru (1506) ; 
Gaspar Veronensis, Vita (see Muratori, as above, also separate edition, 
1903) ; M. Canensius, Vita (edit. A. M .  Querini, 1740). SIXTUS IV.: S. 
Infessura, Diario (1890) ; Notajo di Nantiporto, Diarii (see Muratori) ; 
Jacobus Vblaterranus, Diarium (see Muratori) ; A. Schmarzow, 
Melozzo da Forli (1886) ; E. Steinmann, Sixtinische Capelle (vol. i., 
1901) ; J. Schlecht, Andrea Zamometic (vol. i., 1893). IWNOCENT VIII.: 
S. Infessura (see above) ; J .  Burchardus, Diarium (edit. L. Thuasne, 
1883). JULIUS 11.: M .  Brosch, Julizls I I .  und das Kirchenstaat (1878) ; 
H .  Geymuller, Entwurfe fur S t .  Peter (1875-80) ; A. Schulte, Maxi- 
milian als Candidat fur den papstlichen Stuhl (1906). LEO X.:  J. 
Hergenrother, Regesta Leonis X. (1884-91) ; P. Giovio, Vita (1548) ; 
W. Roscoe, Leone X. (1816); J. Jansen, Geschichte des deutschen 
Volus (vol. i., 1897) ; A. Scbulte, Fuzzer i n  Rom.  (1904) ; P. Kalkoff, 
Luthers rbmischer Prozess (1906). ADRIAN VI.: C. Burmann, Adrianus 
V I .  (1727): CLEMENT VII.: W. Friedensburg, Nuntiaturberichte (vol. 
i., 1892) ; S. Ehses, Documente zur Geschichte der EhescLeidung Hein- 
richs V I I I .  (1893) and Concilium trident (vol. iv., 1904) ; J. Fraikin, 
Nonciatures de France (vol. i., 1906). PAUL 111.: W. Friedensburg, 
Nuntiaturberichte (vol. ii., etc., 1892-1908) ; Venetianische Depeschen 
vom Kaiserhof (vol. i., 1889), W .  Maurenbrecher, Karl V .  (1865) ; 
G. de Leva, Carlo V .  (1867) ; L. von Pastor, Reunionsbestrebungen 
Karls V .  (1879). JULIUS 111.: A. Massarelli, in J. J. I. Dollinger, Concil. 
von  Trient (1676) ; G. de Leva, Carlo V .  (vol. v., 1890). MARCELLUS 
11.: P. Pollidorus, Vita (1744). PIUS IV.: S. Pallavicini, Concilio di 
Trents (1656) ; G. Duruy, Cardinal Carafa (1888) ; L. Susta, Curie und 
Concil (vols, i. and ii., rgoq-og) ; S. Steinherz, Nuntwturberichte (vols. 
i. and iii., 1897-1903). PIUS V.: A. Guglielmotti; Marcantonis Colonna 
(1862). GREGORY XIII.: A. Tbeiner, Annales ecclesiastici (1856) ; G. P .  
Maffei, Annuli (1746); M. Brosch, Rirchenstaat (1880) ; Nuntiatur- 
berichte (edit. J .  Hausen, vol. i., 1892) ; A. Steinhuber, Collegium ger- 
manicum (vol. i. and ii., 1907) ; A. Astrain, Cowzpania de Jesus de 
Espalia (3  vols., 1902) ; B. Duhr, Jesuiten i n  Deutschland (vol. i., 
1907) ; Memorie autografe (edit. G. Cugroni, 1882) ; V. Balzani, "Rome 
under Sixtus V." in the Cambridge Modern History, and J .  Hitbner, 
Sixte-Quinte (1870). 

Periods IV., V., VI. I jgo onwards:-In addition to the general works 
already mentioned, see M. Brosch, Geschichte des Kirchenstaates 
(Gotha, 1880-82), utilizing Venetian archives ; A. R. Pennington, 
Epochs of the Papacy (1881) ; F. Nippold, The Papacy i n  the Nine- 
teenth Century (New York, 1900) ; F. Nelson, The History of the 
Papacy in the Nineteenth Century (1906) ; A. Galton, Church and State 
in France (1907) ; E. Bourgeois and E .  Clermont, Rome et Napole'on 
111. (1907) ; R. de Cesare, Roma e to stato deC papa dal ritorno di Pio 
IX .  (2 vols., Rome, 1go7), in abridged translation, The Last Days o f  
Papal Rome (Boston, 1909) ; M. Pernot, Acta Apostolicae Sedis; La 
politique de Pie X .  (1910) and Le Saint-Sibge et la politique mondiale 
(1924) ; P. Dudon, L'action de Ben& X V .  (1918) ; A. Baudrillart, 
Benott XV .  (1920) ; C. Gallet, Le Pape B e d i t  X V .  et la Guerre (1921) ; 
J .  van der Heuval, The  Statesmanship of Benedict X,V. (1923) ; C. 
Loiseau, Politiqzce romaine et sentiment f ran~a i s  (1923) ; J .  Carrhr;, 
Le P p e  (Eng. trans., The  Pope, 1924) ; E.  A. R .  Cecil, A Dreamer zn 
Chrzstendom (1925) ; F .  A. Forbes, Life of Pius X .  (1925) ; L. S. S. 
Wood, articles in The  Dublin Review (1922-26). (A. Lu.) 

PAPAGO, a tribe in Arizona and  Sonora,  closely related t o  the  
Pima, f rom whom they differed chiefly i n  a more  scattered mode 
of life. Formerly their chief crops were maize, beans, a n d  cotton, 
which they cultivated b y  irrigation, bu t  which have now been re- 
placed by wheat and cotton. More  o r  less under the  influence of 
Jesuit and Franciscan missionaries f o r  over two centuries, they 
have maintained much of their old l ife a n d  religion. I n  1921 
thoce in southern Arizona numbered 6,100. 

SPC I'drold Bell Wright, Tales o f  the Papago Indians (1929). 
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PAPAL STATES: see STATES OF T H E  CHURCH. 
PAPAVERINE, a n  opium alkaloid still used in medicine t o  

some extent;  i t  was first obtained by Merck in  1848. Papaverine, 
C ~ O H Z ~ O ~ N ,  crystallizes in colourless prisms o r  needles, melts a t  
147' C,  and  is  optically inactive. It is insoluble in water, but  
dissolves readily i n  chloroform o r  hot  alcohol. The  hydrochloride, 
C2oH21O4N,HCl, crystallizes i n  plates and melts a t  231" C. On 
gentle oxidation papaverine is  converted i ~ t o  papaveraldine, which 
is  the  minor alkaloid xanthaline found in  opium. Papaverine is  
a n  important primary product fo r  the  synthesis of alkaloids 
(9.v.).  It was first synthesized b y  Pictet and Gams ( ~ g o g ) ,  and 
had  been converted in to  laudanosine b y  Pictet and Athanasescu 
pa goo), f r o m  which in  turn  glaucine was made b y  Gadamer 
(1911). T h e  papaverine structure is  equally important a s  a 
starting point fo r  syntheses i n  the  berberine series. 

PAPAYA, t h e  fruit  of Carica papaya (family Caricaceae), 
a giant herbaceous plant cultivated throughout the tropical world. 

I t s  origin is somewhat obscure: 
i t  may  represent the fusion of two 
o r  more species native t o  Central 
America and iviexico and in any 
event comes from that part of the 
tropics. 

The name papaw or paapaw, 
often used in the British colonies, is 
likely to confuse this plant with 
Asillzina triloba of North America. 
Papaya is believed to  be a cor- 
ruption of the Carib ababai. 
Several other common names are 
current in the western hemi- 
sphere: ~tzamZo in Brazil, fruta 
bonzba in Cuba, lechosa in Puerto 
Rico and vzelon zapote in Mexico. 

Papayas are usually grown from 
seed. Their development is rapid, 
fruit being produced before the end 
of the first year. Under iavour- 
able conditions the life of a plant 
may be five years or more. The 
trunk, which may reach 2 0  ft. in 
height, bears no lateral branches 
but is crowned by deeply lobed 
leaves sometimes 2 ft. across, borne 
on hollow petioles 2 f t .  long. Nor- 

ME NT OF A G R IC UL T U RE mallv the swecies is dioecious. male 
FIG.  PAPAYA ( C A R I C A  PAPAYA) and "female-flowers being produced 

on separate plants; but hermaphro- 
dite forms are known, and all sorts of irregularities in the distribution 

tropics, where i t  is common practice to wrap tough meat in papaya 
leaves, or rub i t  with the jui~e,  to  rcnder it inore tender. (W. Po.! 

PAPEETE, capital of Tahit i :  see PACIFIC ISLANDS. 
PAPEL, a Portuguese Guinea people, related t o  the  Bagnun, 

Balante, Mandjak and Bola peoples, living o n  t h e  left  bank of t he  
Geba estuary. 

See Dr. Maclaud, "Distribution des races sur l a  CBte Occidentale 
d'Airique," Bulletin Ge'ogr. hzst. descript. (1906). 

PAPENBURG, a town in  the  Prussian province of Hanover ,  
Germany, 2 7  mi. S E. of Emden, and  near t he  right bank of t he  
Ems,  a i t h  which i t  is  connected b y  a canal 3 mi. long. Pop. (1939) 
11,444. Papenburg, founded i n  1675, became a town in  1860. 

PAPER, t he  general name fo r  the  substance commonly used 
fo r  writing upon, o r  f o r  mapp ing  things in (Fr. papier through 
Lat.  f rom Gr. a h ~ u p o s .  See the  article PAPYRUS). T h e  a r t  of 
making paper f rom fibrous mat ter  appears t o  have been practised 
b y  the  Chinese a t  a very distant period. Different writers have 
traced it back t o  t he  2nd century B.C. Paper first became avail- 
able fo r  the  rest  of t he  world in the  middle of the  8 th  century 
I n  7 j 1  the  Arabs, who had occupied Sarnarkand early i n  t he  
centnry, were attacked there by Chinese T h e  invasion was re- 
pelled b y  the  Arab governor, who in  the  pursuit, i t  is  related 
captured certain prisoners who were skilled in  paper-making and 
~ h o  imparted their knowledge t o  their new masters. Hence be- 
gan the  Arabian manufacture, which rapidly spread t o  all par ts  
of the  Arab dominions. The  extent t o  which i t  was adopted f o r  
l i terary purposes i s  proved b y  the  comparatively large number of 
early Arabic mss. on paper which have been preserved dating 
f rom the  9th century. T h e  material of t he  Arab paper was 
apparently substantially linen. 

I t  seems that the Arabs, and the skilled Persian workmen whom 
they employed, a t  once resorted to flax, twhich grows abundantly in 
Khorasan. as tbeir principal material, afterward also making use of 
rags, supplemented, as the demand grew, with any vegetable fibre that 
would serve; and that cotton, if used at  all, was used very sparinglq. 
Paper of oriental manufacture in the middle ages was usually distin- 
guished by its stout substance and glossy surface and was devoid of 
watermarks. 

Paper was probably first brought into Greece from Asia. There is a 
record of its use by the Empress Irene a t  about the end of the 11th 
century, but with one doubtful exception there are no extant Greek 
mss. on paper before the middle of the 1.3th century. 

P a p e r  in Europe.-The manufacture of paper in Europe was fit ~t 
established bv the Moors in Soain in the middle of the 12th centurx 

of the sexes are common. Changes in sex may take place Staminate 
flowers are borne on pendent racemes 3 ft. long: they are funnel- 
shaped, about an  inch long, whitish, the corolla five-lobed, with ten 
stamens in the throat. The pistillate 

the headquarters of the indusiry being Xativa, Valencia and  oled do 
But on the fall of the Moorish power the manufacture, passing into 
the hands of the less skilled Christians, declined in the quality of ~ t . ;  
production. In Italy also the art of paper-making was no dcubt 
established through the Arab occupation of Sicily. But the papcr 
which was made both there and in Spain was in the first instance of 
the oriental quality. In  the laws of Alphonso of 1263 it is referred to 
as cloth parchment, a term which well describes its stout substance. 
The first mention of rag-paper occurs in the tract of Peter, abbot of 
Cluny (AD. 1122-II~O), ( I ~ V C Y S U S  Iudaeos, cap. 5. 

A few words may here be said respecting rnss. written in European 
countries on oriental paper or paper made in the oriental fashion. The 
oldest recorded document on paper was a deed of King Roger of 
Sicily, of the year 1102; and there are others of Sicilian kings, of the 
12th century. A notarial register on paper, a t  Geneva, dates from 
11 54. The oldest known imperial deed on the same material is a 
charter of Frederick I1 to the nuns of Goess in Styria, of the year 
1228, now a t  Vienna. I n  1231, however, the same emperor forbade 
further use of paper for public documents, which were in future to be 
inscribed on vellun~. In  Venice the Liber plegiovunz, the entries in 
which begin with the year 1223, is made of rough paper; and simi- 
larly the registers of the Council of Ten, beginning in 1325, and the 
register of the emperor Henry VII (1308-1313), preserved a t  Turin, 
are written on a like substance. In the British museum there is an 
older example in a ms. (Arundel 258) which contains some astro- 
nomical treatises written on an excellent paper in a n  Italian hand of 
the first half of the 13th century. In the Public Record office there 
is a letter on paper from Raymond, son of Raymond, duke of Nar- 
bonne and count of Toulouse, to Henry 111 of England, written within 
the pears 1216-1222. The letters addressed from Castile to Edward I, 
in 1279 and following years (Pauli in Bericht, Berl. Akad., 1854), are 
instances of Spanish-made paper. 

In Italy the first place which appears to have become a great centre 
of the paper-making industry was Fabriano in the marquisate of 
Ancona, where mills were first set up in 1276, and which rose into 
importance on the decline of the manufacture in Spain The earliest 
known watermarks in paper from this factorv are of the >ears 1293 
and 1294. In 1340 a factory u a s  established at  Padua; another arose 

flowers are considerably larger, sub- 
sessile and often solitary in the leaf- 
axils; they have five Aeshy petals 
connate toward the base and a 
laige cylindrical or globose superior 
ovary crowned by five fan-shaped 
sessile stigmas. 

The fruit is commonly spherical 
to  cylindrical in form, 3 to zo in. or 
even more in length, sometimes 
weighing as much as 20 or 25 lb In  
general character it strongly resem- 
bles a muskmelon. The flesh is deep 
yellorv to salmon-coloured, about 
an  inch thick, and there is a large 
cavity to the walls of which are at- 
tached the numerous round, wrin- - 
kled seed? the size of peas In  fla- ., ,NDusTRu, , ,. 
vour the fruit is slightly sweet, with MENT oi A G n l c u L r u n L  

an agreeable musky tang more pro- FIG. 2.-PAPAYA FRUIT ( C A R I C A  
nounced in some varieties, and P APAYA)  
some climates, than in others. 

The papaya is a popular breakfast fruit in many tropical and sub- 
tropical countries. The plant is killed by heavy frosts but has long been 
grown successfully in southern Florida and to a limited extent in 
protected locations throughout southern Califolnia, though the fruit 
does not usually attain full development of flavour in the latter region. 

The fruit, as well as other part? of the plant, contains a milkv 
juice in which an active principle known as papain is present This 
enzqme greatly resembles pepsin in its digestive action and ii used in 
the prepwation of various lemedie;. Its value is recognized in the 
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later a t  Treviso; and others followed in the territories of Florence, 
Bologna, Parma, Milan, Venice and other districts. From the fac- 
tories of northern Italy the wants of southern Germany were supplied 
as late as the 15th century. But in Germany also factories were 
rapidly founded. The earllest are said to have been set up between 
Cologne and Mainz, and in Mainz itself about 1320. At Nuremberg 
Ulman Stromer established a mill in 1390, with the aid of Italian 
workmen. Other places of early manufacture were Ratisbon and 
Augsburg. Western Germany, as well as the Netherlands and England, 
is said to have obtained paper a t  first from France and Burgundy 
through the markets of Bruges, Antwerp and Cologne. France owed 
the establishment of her first paper-mills to Spain, whence we are told 
the art  of paper-making was introduced, as early as the year 1189, 
into the district of Hkrault. 

In  the second half of the 14th century the use of paper for all liter- 
ary purposes had become well established in all western Europe; and 
in the course of the ~ j t h  century i t  gradually superseded vellum. In 
mss. of this latter period it is not unusual to find a mixture of vellum 
and paper, a vellum sheet forming the outer, or the outer and inner, 
leaves of a quire, while the rest are of paper. 

Paper in England- With regard to the early use of paper in 
England, there is evidence that at  the beginning of the 14th century it 
was a not uncommon material, particularly for registers and accounts. 
Under the year 1310, the records of Merton college, Oxford, show 
that paper was purchased "pro registro." The college register referred 
to, which was probably used for entering the books that the fellows 
borrowed from the library, has perished. There is, however, in the 
British museum a paper ms. (Add. 31, 223), written in England, of 
even earlier date than the one recorded in the Merton archives. This 
is a register of the hustings court of Lyme Regis, the entries in which 
begin in the year 1309. The paper, of a rough manufacture, is similar 
to the kind which was used in Spain. 

The knowledge, however, which we have of the history of paper- 
making in England is extremely scanty. The first maker whose name 
is known is John Tate, who is said to have set up a mill in Hertford 
early in the 16th century; and Sir John Spilman, Queen Elizabeth's 
jeweller, erected a paper mill a t  Dsrtford, and in 1589 obtained a li- 
cence for ten years to make all sorts of white writing-paper and to 
gather, for the purpose, allmanner of linen rags, scrolls or scraps of 
parchment, old fishing nets, etc. (Dunkin, H i ~ t .  o f  Dartford, 305; Harl 
ms. 2296, f. 124 b). But it is incredible that no paper was made in the 
country before the time of the Tudors. The comparatively cheap rates 
a t  which it was sold in the I jth century in inland towns suggest that 
there was a t  that time a native industry in this commodity. 

As far as the prices have been observed a t  which different kinds of 
paper were sold in England, it has been found that in 1355-1356 the 
price of a quire of small folio paper was jd., both in Oxfold and Lon- 
don. I n  the 15th century the average price seems to hzve ranged from 
. ~ d .  to qd. for the quire, and from 3s. qd. to 4s. for the ream. At the 
beginning of the 16th century the price fell to 2d. or gd. the quire, 
and to 3s. or 3s. 6d. the ream; but in the second half of the century, 
owing to the debasement of the coinage, it rose, in common with all 
other commodities, to nearly qd. the quire, and to rather more than 
5s. the ream. The relatively higher price of the ream in this last 
period, as compared with that of the quire, seems to imply a more 
extensive use of the material, which enabled the trader to dispose of 
broken bulk more quickly than formerly, and so to sell by the quire 
a t  a comparatively cheap rate. 

Brown paper appears in entries of 1570-1571 and was sold in bun- 
dles a t  2s. to 2s. qd. Blotting paper is apparently of even earlier 
date, being mentioned under the year 1465. I t  was a coarse grey 
unsized paper, fragments of which have been found among the leaves 
of ~jth-century accounts, where it had been left after being used for 
blotting. Early in the 16th century blotting-paper must have been in 
ordinary use, for it is referred to in W. Horman's Vulgaria, 1519 
(p. 80 b) :  "Blottyng papyr serveth to drye weete wryttynge, lest 
there be made blottis or blurris"; and early in the next century "charta 
hibula" is mentioned in the Pinacotheca (i. 175) of Nicius Erythraeus. 
I t  is remarkable that, in spite of the comparatively early date of this 
invention, sand should have been used so long as an  absorbent. 

P a p e r  in America.- The early printers of colopial America im- 
ported their paper from Europe, chiefly from the continent. The first 
paper mill was built in 1690 a t  Germantown, Pa., resulting from the 
combination of the needs of the Philadelphia printer, William Brad- 
ford, and the arrival of an  ambitious German papermaker, William 
Rittenhouse. Two other mills were established in Pennsylvania in 
1710 and 1729, one in Elizabethtown, N.J., in 1728, and the first in 
Massachusetts a t  Milton in the same year. Virginia's first paper mill 
was built a t  Williamsburg in 1744 by its first newspaper publisher, 
William Parks. The first in New York was built a t  Hempstead, Long 
Island, in 1768. With imports cut off during the Revolutionary War 
and increased needs for newspapers, broadsides, pamphlets, records, 
correspondence, etc., an acute paper famine developed. Under these 
conditions additional mills sprang into existence and there were prob- 
ably 80 or go when the war ended. Paper manufacturing was pro- 
tected in the first tariff. In 1810 there were more than 2 0 0  mills in 
operation makinr about $2,ooo,ooo worth of oroducts. 
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PAPERHANGING : see INTERIOR DECORATION. 
PAPER MANUFACTURE. The  problem of the  paper 

maker is  t o  make a felted web, fabric or  tissue of cellu,losic 
fibres and of appropriate uniform thickness, strength, colour and 
surface. For this purpose the  fibres are "beaten" in  water, i.e., 
cut and bruised, so  that  the cellulose composing them may  be- 
come more or less "hydrated," by  imbibition of water, t o  form a 
wet "pulp" (see PAPER MATERIALS) of adequate cohesive quality: 
this wet pulp, as a thin even layer, is  then p u t  on t o  a wire 
fabric or screen to  allow the  removal of the  superfluous water, 
and thereafter the wet web of pulp, thus formed, i s  finished and 
dried in appropriate manner to  produce the paper, i n  the form in  
which i t  comes t o  the consumer. These operations may  be done 
by hand or  by machine: in olden days the beating was actually 
done by hand process, with a pestle and mortar, but i t  is  nowadays 
invariably done by  machine: the  making of the  felted web, on the 
wire, is still done by  hand, but  only for  making the very  highest 
class of so-called "hand made" papers, and i t  involves a very 
skilful craftsmanship which attains and maintains i ts  highest 
development in the "hand made" paper industry of Great Britain. 

These are the essentials of the paper making process: bu t  in 
practice there are  also additional auxiliary operations such a s  
tinting, sizing, loading, calendering, etc. T h e  surfacing of paper 
by the process of "sizing" is sometimes done b y  hand, i n  the so- 
called " tub sizing" process, bu t  otherwise i t  is  done b y  machine- 
"engine sizing." T h e  processes of tinting, loading with mineral 
matter, and calendering (glazing) a re  also generally machine 
processes. Paper making, a s  a whole, is  therefore now almost 
entirely a machine process: the  vas t  output and low prices of 
the industry would be  otherwise, of course, quite impossible. 

H a l f  Stuff.-The paper maker has  a variety of cellulosic ma- 
terials available for  his "half stuff," i.e., the mixture of say 3-5% 
of loose fibres suspended in water, f rom which to  make the paper 
by the paper making process proper. I f  he  starts with a cellulose 
material fully purified by  removal of non-cellulosic substances, 
and felts i t  together, with a minimum of fur ther  treatment,  he 
obtains a product which is, in effect, of filter paper or blotting 
paper type: this sort  of paper has little strength, i t  is  absorbent, 
i t  is uniform in quality f rom surface t o  surface, i.e., i t  has n o  
added surface quality. I n  order to  make paper of this character 
the half stuff is given a minimum of treatment in  the  breaker or  
beater, i.e., the knives are sharp and  cut u p  the  fibres quickly 
into suitable short lengths with only a little compression, bruising 
and comminution: then, when the  wet pulp thus  obtained is  
thrown on to  the wire t o  be  made into a sheet it par ts  wi th  
much water very easily, and is  said t o  work very  "free." In 
practice a certain amount of compression, bruising and com- 
minution of the fibres is  almost always necessary, o r  the result- 
ing paper will be uneven in  texture and  hardly capable of holding 
together a t  all. T h e  pulp is therefore, even i n  this instance, 
"beaten" t o  a suitable small extent which makes i t  slightly CO- 

hesive, retain more water, and work just sufficiently wet :  the  
cellulose itself is only t o  some small  extent "hydrated" (see 
CELLULOSE : Hydrated cellz~lose). F o r  a very "free" paper such 
as filter paper or blotting paper this small amount  of light beat- 
ing and hydrating of the  cellulose is a s  much as  is  required t o  
give the ~ r o d u c t  i t s  distinctive character. T h e  beating and hy- 

For watermarks in paper see article WATERMARKS. I i ra t ion may, on the other hand, and if required, be  coniinued un- 
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ti1 finally a very slimy mass is produced in which the fibrous I 
character of the pulp has almost completely disappeared: from it 
a paper of parchment-like character and considerable strength can 
then be made. These are the two extreme types obtainable by 
beating and hydration: intermediate types are also, of course, 
likewise obtainable proportionately. But a number of other 
auxiliary treatments are also necessary in order to  provide the 
great varieties of qualities and properties required by modern 
conditions. Thus, special kinds of surface are required: for 
writing, the paper must not be too penetrable to  moisture and 
the ink must not spread: the capillaries of the cellulose fibres, 
for this purpose, are therefore protected against excessive penetra- 
tion, by "sizing" with more or less water-resistant substances 
such as rosin, gelatine, with or without auxiliaries such as casein, 
starch and mineral loadings and thus the felt or web is closed, 
covered and compacted. The paper can be also tinted, if re- 
quired, and pressed between "calender" rollers, that can be heated, 
to  give a smooth, glazed surface; or it  can be "coated," by the 
addition to its surface of appropriate mineral matter, and an ad- 
hesive, and by treatment with "super calender" rollers. I B r e a k i n g  and Beating.-The ha'rf ~ i ~ i f f  i ~ i i ~ i ~ i ~  of water 
and a cellulose material, the fibres of which are separate from 
one another and in convenient short lengths. In  preparing this 
half stuff it  is important that no pulping or beating of the fibre 
should occur until i t  is quite clean, or the dirt present will become 
absorbed in the hydrated cellulose which will be formed and will 
thereafter remain permanently in the paper produced. The natural 
fibrous cells may be long, i.e., several millimetres, as they are in  
cotton, hemp, flax, ramie, and in the operation of preparing half 
stuff they will have been reduced in length, by cutting under the 
knives of the breaker: if, on the other hand, the ilatural fibrous 
cells are short, i.e., no more than two or three millimetres, as 
they are in wood and esparto, this cutting becomes superfluous, 
and breaking of them is therefore omitted. But some degree, a t  
least, of compression bruising and comminution will be required, 
and hence, beating can never be omitted, except for very low 
grade products and such special products as cable papers. These 
operations of breaking and beating, therefore, produce combined 
effects of separating the fibres from one another, reducing their 
length in appropriate degree, and of bending, softening, bruising, 
flattening, and hydrating them, and it  is possible to adjust this 
processing to give any desired combination of these effects and 
thus to  modify the qualities of the resulting paper in any de- 
sired degree between the extreme limits of quality, characteristic 
of a paper of blotting paper type on the one hand, and of a paper 
of banknote and cigarette paper type on the other hand, in the 
latter of which the individual or ultimate fibres are beaten out of 
all recognition under the microscope. The manner of the adjust- 
ments required to  give such variously proportioned effects is 
determined not only by the methods of breaking and beating 
employed, but also by  the structural characteristics of the fibres 
themselves: each fibre has, in fact, its own characteristics, which 
the skilled paper maker bears in mind in making his adjust- 
ments. T o  make a strong paper it  is necessary to subordinate 
cutting to bruising: in these circumstances the ends of the lengths 
of fibres, cotton, hemp, flax, ramie, are broken, splayed and 
tangled, and this increases their felting and strengthening quali- 
ties. Sometimes they are split longitudinally into fibrillae; and 
cotton fibrillae, thus formed, may display an interlacing net or 
trellis work appearance; the flax and hemp fibre on the other 
hand, frequently split into bundles of fibrillae to  give a paint- 
brush appearance. The hydration effect, consequent on the bruis- 
ing action of the beater, which leads to imbibition of water, is 
more easily produced in some fibres than in others: flax and 
hemp fibres easily hydrate, then always have a slimy feel, and 
are easily distinguished, in the hand, from cotton, which has not 
the same tendency. If the material has been beaten to work wet, 
which may take as much as twelve hours and more of beating, a 
considerable quantity of water may be retained by the material 
on the paper-making wire: the material then undergoes the more 
shrinkage in drying, and the finished paper has considerable rattle 
and hardness. The texture is also more closed, less porous and 

the amount of i z ing  r~n,uired to give suitable ink-resistant quality 
is relatively small. (See PAPER MATERIALS.) 

The breaking and beating effects are contrived by adjustment 
of the angles of the knives on the bed plate and on the revolving 
drum: the greater the angle of inclination the more rapid is the 
cutting effect productive of reduced lengths of fibre: the lower the 
angle of inclination the greater is the slower bruising action. 
This is the fundamental distinction between breaking and beat- 
ing, though in actual practice breaking is frequently part of a 
combined operation that includes also washing and bleaching: a 
breaker is for this purpose and is therefore provided also with a 
drum washer, which is a wire gauze drum, revolving in the chan- 
nel, and from its interior water can be continuously removed and 
simultaneously can be replaced by fresh water, fed in just in 
front of the breaker roll, so as t o  keep the pulp concentration 
a t  the more or less constant value required, which will be usually 
about 3-j%, otherwise a breaker and a beater are similar. 

I f  half stuff, less or more beaten, is made direct into paper it 
gives, therefore, a product having qualities which may range from 
those of blotting paper to  those of bank note paper. A number 
u l  uiiler iirlisi~illg uperations, additional to  breaking and beating, 
are employed to give special qualities of surface: these operations 
are those of colouring, sizing, loading and calendering. The sub- 
stances used in these auxiliary operations are of course selected 
in  relation to  their cost and to the effects that  can be derived 
from their use. For sizing, gelatine and rosin, with alum, are the 
materials much the most commonly used, though very many 
other substances have been or i r e  used in much smaller degree, 
such as casein, starch, silicate of soda (the more acid brands are 
preferred), soaps (with alum), and viscose. For  loading, the sub- 
stances in common use are china clay (kaolin) and "pearl harden- 
ing" (calcium sulphate). Other substances have been or are used 
in lesser degree and for special purposes: e.g., certain magnesian 
substances such as agalite (nearly pure magnesium silicate, akin 
to asbestos in composition and properties), French chalk, and 
soapstone assist the paper in taking a highly finished surface, 
which is a characteristic effect of using magnesian minerals, 
probably referable to their "soapy" nature: "heavy spar" (barium 
sulphate) is used particularly for the surface loading of photo- 
graphic papers. I t  is usual, except in making papers of the very 
highest quality, to  add to the pulp in the beater a small quantity 
of relatively cheap mineral loading material, such as china 
clay or "pearl hardening." This is not to  be regarded as merely 
an adulteration, since i t  serves to  fill up  the pores of the paper 
and to make a closer texture, more evenly absorbent of printers' 
ink, and i t  allows a better surface t o  be obtained by simple 
calendering: most important of all, i t  increases opacity, and thus 
enables the manufacturer to  provide cheap papers that can be 
satisfactorily inscribed on both sides. If added in large propor- 
tion, mineral loading of course greatly diminishes the strength 
of the paper, and particularly its powers of resisting the wear 
and tear of folding. The colouring of paper is effected by  the addi- 
tion of pigments or solutions of dyestuffs to  the pulp in the 
beater. (See p. 233 . )  The production of definitely coloured 
paper is small, but the majority of papers receive some admixture 
of colouring matter, added with the object of correcting an 
otherwise objectionable tint. Thus even bleached pulps always re- 
tain a residual yellow tint, more or less pronounced, but an appar- 
ently good white can be prepared therefrom by  the addition of 
appropriate quantities of red and blue to  produce what is really 
a satisfactorily balanced grey. The successful production, in this 
way, of an approved illusion of whiteness with such low grade 
materials as  mechanical and unbleached bisulphite wood pulp, 
containing up  to 70% and more of the former, in modern news- 
print, is a considerable industrial achievement: the fact that, 
in  newsprint, i t  is short lived does not diminish the achievement. 

The inchoate pulp slurry may be transformed into the cohesive 
dry sheet, either by hand or by machine, t o  make the so-called 
"hand made" or "machine made" paper. Paper making may 
therefore be divided conveniently into two portions: (a) the 
treatment of the primary raw material as far  as the point a t  
which it is in  the condition of pulped cellulose half stuff, ready 
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for the paper making operation proper, and (b)  the transforma- 
tion of the pulped cellulose slurry thus formed into paper by the 
paper making process proper, with the auxiliary optional treat- 
ments of colouring, sizing, loading and calendering. 

Hand M a d e  Paper.-The expense of making paper by hand 
is so great that only papers for special purposes and of the 
highest quality are now "hand made": they are always made from 
"all rag" pulps of the finest quality, and they are used for such 
special purposes as artists' water-colour drawing papers, bank 
ledgers, bank notes, important documents and the highest class 
of printed books. The pulp from the beater is  run into stuff 
chests from which the vats are supplied, before reaching which 
it  is strained t o  ensure uniformity and removal of any adventi- 
tious ingredient. The sheet of paper is then made on a mould of 
wire-cloth, which has a removable frame of wood surrounding 
it, to  keep the pulp from running off the edges while the super- 
fluous water is running away through the meshes of the wire cloth: 
this removable frame is called the "deckel." The craftsman 
dips the mould, with the deckel in position, into the vat and lifts 
out enough of the pulp to  make just one sheet of paper of the 
required thickness: as soon as the mould is removed from the 
vat the water begins to  drain away and t o  leave the fibres on 
the surface of the wire to form a cohesive sheet: a lateral motion 
or "shake" given to the mould by  the craftsman, assists the 
"felting" of the fibres and ensures their lying in all directions. 
The "deckel" is then removed from the mould and the mould is 
inverted on t o  and pressed against a felt, whereby the sheet is 
transferred or "couched" from the wire to  the felt. A number of 
sheets, thus formed, are then piled one above another, with inter- 
leaving felts, and submitted to strong pressure to  remove water: 
and after subsequent removal of the felts, the sheets are again 
pressed and dried, and matured and are then ready for sizing by 
dipping in a tub of gelatine solution-"tub sizing." Any "water- 
mark" pattern or name required on the sheet is obtained by fasten- 
ing the wire water-mark design to the surface of the wire mesh, 
which is thereby embossed to give the design of the water-mark: 
consequently less pulp lodges there and the paper is by so much 
the thinner on the lines of the water mark which thus produces in 
the paper the exact counterpart of the water mark wire pattern. 
Hand made papers are sometimes made which are extremely hard 
and water resistant. A high proportion of flax linen, up  t o  80 
per cent, which hydrates very readily, gives thus a hard paper, 
and its water resistant quality can be further increased by "hard 
sizing" with gelatine containing a high proportion of alum. 

M a c h i n e  Made  Paper.-The invention of the paper machine 
in 1798 by Louis Robert, a clerk in the employ of Messrs. Didot 
of the Essonne paper mills in France, gave a great impetus to  the 
industry by first making the process continuous: i t  allowed paper 
to be made cheaply and in the roll. The invention was introduced 
into England by Henry Fourdrinier (1766-1854) after whom the 
machine is now always named, who owned a mill a t  Dartford, 
Kent. H e  secured the assistance of Bryan Donkin (1768-1855), 
well known as an engineer, and after much toil and perseverance, 
with no financial benefit, a machine was erected in 1803, a t  
Frogmore, Hants., which worked fairly well. Dickinson, Causon, 
Crompton and others brought it  to  its present high level of 
perfection. Machine made paper has now completely supplanted 
hand made paper except for special papers of the highest class. 

P a p e r  M a k i n g  Machine.-The first portion of the paper 
machine, where the pulp slurry is formed into a wet web, is 
known as  the "wet end" in contradistinction t o  the other end, 
devoted to drying and finishing, which is designated the "dry 
end." The wire is a long endless brass wire-mesh cloth, about 
40 to 50 ft. long, 70 to 90 in. commonly, and sometimes up to 
240 in. wide, and with 60 to 70 wires t o  the inch. 

The pulp slurry is pumped, a t  2-3% concentration of pulp, 
from a stuff chest to  a smaller stuff box at  a higher level, is 
diluted to  -75%-1% with re-used or "white" water, whence it 
flows on t o  a sand trap, which is a serpentine channel to  settle 
any heavy particles present, and then through a strainer, t o  stop 
any larger particles. From the strainer the pulp passes to  the 
"breast box" which is the same width as the wire of the machine. 

Then it  passes on to the endless wire, moving forwards, on which 
it is spread evenly by a spreader or slice, and thus a continuous 
wet sheet or "web," the width of the wire, is gradually formed: 

I the pulp is prevented from flowing off the two edges of the wire, 
before the water has had time to run away through the wire, by 

I an endless "deckel" strap, each side, made of vulcanized rubber, 
which moves a t  the same speed as the wire and in close contact 
with its corresponding surface. Thence the web passes to  the 
dry end, i.e., t o  a series of press rolls which remove water and 
consolidate the web, then to a number of steam heated cylinders 
to dry it  into paper and to a further number of rollers t o  calender 
it. The steam heated drying cylinders are usually divided into two 
or more sets or stacks separated by "nip rolls" or smoothers, the 
object of which is to  flatten and smooth the surface of the paper, 
while it  is yet not quite dry. 

The deckel straps serve to  guide the paper from the moment 
the pulped half stuff is spread on to the wire as i t  issues from 
the "breast box" and until the web is sufficiently dry to  retain its 
edges: the distance between the two deckel straps can be increased 
or diminished at  will, to  determine the width af paper produced. 
The water that drains through the wire drops into a flat copper 
or wooden tray along the lines of contact between the wire and 
a series of tube rolls, which serve t o  keep the wire in position: 
this "white" water contains fragments of pulp, and is  mdde to 
flow into a tank from which it  is pumped and the fragments of 
pulp re-used. At the far end of the wire, the wet web is passed 
over two or more "suction boxes" for  the further removal of 
water, between them is the "dandy roll," a light skeleton cylinder 
made of wire cloth to  give the water mark and wove or laid 
markings to the paper. The frame of the machine, from the 
breast roll support a t  one end of the wire to  the first suction 
box at  the other end, is  hung on a pair of strong hinges, and is 
capable of a slight horizontal to  and fro motion, imparted to it  
by a horizontal connecting rod which is keyed to an adjustable 
eccentric, in appropriate manner: a n d  thus a "shake" is imparted 
to  the forming web, as  is done by hand for the hand made paper. 

From the second suction box the damp web of pulp passes 
between "couch rolls," named by  analogy with the couching in 
the hand made paper process: their purpose is to  squeeze out 
more water and to impart sufficient consistency, thereby, to  
enable the web to leave the wires. These couch rolls are covered 
with felt, and the upper one is provided with levers and weights 
to  enable the pressure on the web t o  be adjusted. Modern 
machines do not use a top couch, but use a lower couch provided 
with suction to remove the water. The web is now fully formed 
into a wet paper, and usually passes through two sets of press 
rolls to  the dry end of the machine. The more gently and more 
gradually i t  is dried the better is the final result: rapid drying 
is not so economic since it  is apt  t o  make contraction uneven 
and excessive, and the paper brittle: the heating surface is 
therefore made as large as possible, and for this reason and 
because machines are now driven a t  high speeds, a large number 
of drying cylinders is used. All these cylinders, except the first 
two or three where the greatest amount of evaporation occurs, 
are encased by continuous, travelling felts, and they are so stacked 
that each surface of the paper alternates in being in contact with 
a heating surface. The  drying cylinders are generally distributed 
in two or more sets or stacks with intervening nip rolls t o  flatten 
and smooth the paper while it  is still moist and responsive. After 
the drying comes the calendering and there are usually two or 
more sets or stacks of calendering rolls, according to the grade 
of surface required. These calenders consist of vertical stacks 
of chilled iron rolls, generally five in a stack, which revolve on 
one another and some of which are bored for heating by  steam: 
pressure is applied to  them a t  will, by  adjusting levers a t  the 
top of each stack. Finally the paper passes to  cooling rolls, where 
the paper can be cooled by water spray if necessary and is then 
wound on to a reel. 

The speed of the machine has to be altered frequently, while in 
motion, and arrangements are provided whereby the various parts 
of the machine can be slightly altered in speed relatively to one 
another, t o  allow for varying contractions and expansions of the 
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web, for different thicknesses and different pulp materials. Adjust- 
ments are also possible by changing the driving speed of the 
steam engine governor, and, if necessary, also by changing the 
driving wheel. Skilful control is obviously required and, in 
practice, it is found advantageous to have two separate steam 
engines: the first, a t  constant speed, drives the strainers, pumps, 
shake motion, etc., and the second, working the machine, varies 
in speed according to the rate a t  which the machine requires to 
be driven: their combined H.P. will be 40-100 or more. The 
drying cylinders form convenient and economical condensers for 
the two engines and it  is customary to exhaust one driving engine 
into the drying cylinders and to utilize the latent heat of the 
steam for drying the paper, supplementing it, if necessary, by 
further live steam. 

The mills making better class papers commonly use machines 
up  to go in. wide, and they make closer and more even sheets 
than do wider machines: but newsprint sheets are made up  to 
240 in. wide running up  to 1,200 ft.  per minute. The former 
machines will make 20 to  40 tons a week, the latter up  to 750 tons. 

T i n t i n g  a n d  Co1ouring.-The colouring of paper, including 
the colour correcting of unfavourable tinges of the pulp, is always 
effected by adding suitable substances to  the pulp in the beater, 
i.e., before the pulp goes on to the wire. Originally, pigments 
were practically the only substances available, and many of the 
pigments used then are still used to-day. Smalts (very finely 
powdered glass, coloured blue with cobalt) are extremely perma- 
nent and are also expensive: they are therefore used for hand 
made papers only. Ultramarines, of various shades from reddish 
blues, through pure blue to  greenish and yellowish blues are made 
and they are also much used. They are sensitive to acids and even 
to solutions of alum, which is slightly acid in reaction, as well as 
to  oxidizing substances such as bleaching agents : hence the colour 
is apt to be evanescent and care must therefore be taken, espe- 
cially by effective washing, to  ensure that the pulp is free from 
unfavourable substances. Red pigments in use are rouge, Indian 
red, Venetian red, etc.: they are natural earths, refined by leviga- 
tion, and rich in iron oxide to which their redness is due: an 
artificial red of similar chemical character is also prepared by 
calcining ordinary green vitriol (iron sulphate, copperas). Chrome 
yellow (lead chromate) is extensively used for the production of 
brilliant yellows. I t  is decolourized by strong acids, dissolved by 
caustic soda, and blackened by sulphides: it is therefore apt to  be 
discoloured by exposure in cities in the open air, on, e.g., posters. 
Ochres, which are natural earths containing iron oxide, are used 
and they give various shades of dull yellow or buff: golden shades 
are commonly made by using mixtures of ochre and chrome 
yellow: solutions of iron salts are also used, for the same purpose. 
Green is usually provided by using chromium oxide and brown 
by using umbers, which are natural earths containing manganese 
oxide in addition to  iron oxide: the latter are much used as com- 
bined colouring and loading agents for brown wrapping papers. 
There are also some organic pigments and lakes in use, the most 
important of which is Prussian blue, made by precipitating a 
soluble ferrocyanide solution with a solution of an iron salt and 
supplied to the paper maker in paste form. I t  is sensitive to  
alkali, which precipitates a brown stain of iron oxide, on paper, 
when it  is present. A number of organic synthetic pigments are 
valuable by reason of their qualities of permanence: indanthrene 
blue is very permanent and much used for high grade writing 
papers: soluble dyes are also largely used. 

Briefly the uses of available colouring agents for tinting pur- 
poses are as follows. Smalts are the only blueing agents used for 
the highest grades of papers. For other high grade papers, such 
as high class all rag machine made papers and high grade sulphite 
pulp papers, ultramarine is the usual tinting agent: it is practically 
as permanent as srnalt, provided that it is not exposed t o  the 
action of acid fumes: indanthrene blue is, however, coming into 
increasing favour in competition with it. Of lower grade blues 
there are many water soluble blues, acid coal tar dyestuffs, which 
are completely precipitated by alum and they are therefore used 
with sized papers only, usually esparto and chemical wood 
papers: Prussian blue is also used. For the tinting of the cheapest 

grades of paper, e.g., newsprint, the very powerful, cheap and 
iight-fugitive, meihyi and ethyl violets, blues, greens and reds 
are used. 

Many of the colouring matters now so commonly used are 
therefore rather sensitive to chemical action: and the commonest 
active chemical thus to  be dealt with, is of course bleaching 
powder, a solution of which is used in developing the high white 
colour required in writing and printing papers. Washing will 
remove the superfluous bleach remaining in the pulp, in time; but 
time may be saved, frequently with advantage, by using a dilute 
solution of an "antichlor". Sodium thiosulphate, the "hypo" of 
photography-has been much used for this purpose: but sodium 
sulphite is preferred by many paper makers because it  has less 
action on the "wire" of the paper machine, even though about 
three times as much of it is required for the same effectiveness. 
These substances react a t  once with any surplus bleach residues 
present in the pulp, to  form harmless substances. Hydrogen 
peroxide would be the ideal substance, for this purpose, and it  
has been used: but its high cost makes its use prohibitive. What- 
ever antichlor is used, an excess of it  must be avoided because 
they all of them have some slight unfavourable effect on the 
sizing and to a small extent on some colouring substances. The 
beater man, in practice, has to add to the pulp the minimum 
quantity of antichlor that will just prevent the blueing of starch 
iodide test paper by the pulp: he then knows that there is no 
free chlorine (or hypochlorite) residue left in the pulp. I t  is 
worthy of mention that an excess of antichlor is most objection- 
able in any paper, such as tissue paper, used for wrapping brass 
or silver, and in printing papers used for bronze or so-called gold 
lettering: these antichlors, being compounds containing sulphur, 
are likely to  blacken silver and copper by formation of sulphides, 
and it  is therefore best that such papers should be made without 
antichlors, and that they should be absolutely condemned for 
these uses if any antichlor is present, even in the minutest traces. 
(Ultramarine also contains sulphur, and its presence is similarly 
objectionable.) The present tendency is to avoid the use of anti- 
chlors and to rely on very perfect washing. 

Sizing.-The sizing materials used, above all others, are rosin- 
alum and gelatine-alum. Papers of the filter paper or blotting 
paper type depend for their characteristic quality on an absence 
of sizing, though a small quantity of starch, as binder added to 
the beater, is sometimes used in making them. A great many other 
papers, certainly all writing and printing papers, are sized. Rosin- 
alum sizing is always added to the beater, i.e., before the pulp 
goes on to the wire of the paper making machine, and hence it  
is called "engine sizing": gelatine-alum sizing is always employed 
for hand made papers, and these papers are dipped in a tub 
(originally by hand, now more frequently by machine) containing 
the sizing solution and hence gelatine sizing, sometimes called 
"animal sizing" is also commonly known as "tub sizing." The 
method is also employed for sizing machine-made papers, which 
is sometimes achieved by intruding a sizing tub between two of 
the stacks of drying cylinders; more frequently by employing a 
separate unit. Many attempts have been made to gelatine size 
paper by adding the size direct to the pulp in the beater, as is 
done with rosin sizing. This would be the most convenient method, 
if i t  were feasible; but as yet no successful method has been 
evolved capable of giving favourable results proportionate to cost. 

Rosin Size.-Rosin, the residue from turpentine distillation, 
is an acid anhydride or mixture of anhydrides, insoluble in water. 
I t  is rapidly dissolved by heating with alkaline solutions, e.g., 
caustic soda or soda ash, t o  give sodium salts which are the so- 
called rosin soaps, so frequently used as ingredients of the yellow 
soaps of commerce. Ordinarily, neutral rosin soaps are thus 
obtained containing IOO of rosin to  17 of soda: but, by prolonged 
heating and stirring, a further large extra quantity of rosin may be 
brought into solution or suspension to give very "acid" sizes, con- 
taining as much as 35 per cent of combined rosin, 24 per cent of 
free rosin and 3.5 per cent of soda. They give milky emulsions, 
"size milk," containing suspended globules or droplets of precipi- 
tated rosin, on dilution with water. Much care is therefore re- 
quired in diluting these acid sizes, for addition to  the beater, 
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because there is always the danger present of these precipitated 
droplets agglomerating together, to form particles of such dimen- 
sions as would cause resin specks in  the finished paper. The danger 
is diminished by adding starch to the diluting water. Still more 
recently, acid sizes containing as much as 45% of free rosin have 
come into use, and their use requires still more care and skill. 
They are used with atomiser injectors by means of which the 
strong size is mixed first with a small proportion of hot water and 
then with a larger quantity of cold water. The manufacture of 
these sizes is now a separate industry and the paper maker can 
purchase concentrated acid sizes, ready made for dilution. 

The quantity of acid size usually required is that representing 
two to three pounds of original rosin per IOO lb. paper: but it 
depends greatly upon the nature of the fibre and the degree of 
beating. The sizing operation consists, firstly, in adding the 
diluted size t o  the beater after passage through a fine screen or 
coarse cloth filter bag, and it  is usually added when the pulp is 
one-half to  two-thirds beaten: secondly, a solution of alum, or, 
more commonly, aluminium sulphate, is added to the beater which 
fixes the rosin in the pulp, by double decomposition between the 
rosin soap and the aluminium salt, with formation, perhaps, of 
aluminium rosinate, but more likely of a coagulated colloid absorp- 
tion complex of rosin-alumina. The optimum quantity of alum is 
determined by experience and is a good deal higher than the 
equivalent quantity calculated from the chemical equation. T o  
economize alum i t  is sometimes desirable to  add a proportion of 
dilute sulphuric acid to  the beater with the object of neutralizing 
the basic ingredients present: e.g., esparto and soda pulps are fre- 
quently alkaline in reaction. Experience has shown that the best 
sizing results obtained with rosin are those given by a finished 
paper slightly acid to litmus. 

G e l a t i n e  Size.-Gelatine size is prepared from paper makers' 
gelatine of good intermediate grade, i e., of not too high viscosity 
and proportionately lesser penetrating power, and alum. The 
gelatine is usually purchased by the paper maker in thin sheets 
which swell and disperse easily in water and give a clear pale 
solution, after filtration; the alum solution is then added to it  
and the viscosity increases up  to a point and thereafter diminishes 
on addition of more alum solution: it  is then ready for use as 
sizing. The proportion of alum is 10 to 15% of the weight of the 
gelatine: the alum prevents the bacterial decomposition of the 
gelatine, but its principal purpose is to make the gelatine much 
more resistant to  ink, and the paper therefore less penetrable. 
A certain proportion of soap is sometimes added, for hand-made 
papers, which renders the paper capable of taking a high finish by 
calendering and supercalendering. The soap should be firm and 
very white, and therefore free from rosin: in presence of the 
alum it forms insoluble aluminium soap. An acetylated starch 
named "feculose," made in several grades varying in penetrating 
power, has been employed as a substitute for  gelatine, in  tub 
sizing: it is used without alum and its chief sizing characteristic 
is that its effect is pronounced on the surface and with little pene- 
tration: it  is, therefore, economical in use. The use of casein for 
sizing is limited, because of its relatively high cost: i t  imparts a 
certain degree of toughness and a good "handle" to the finished 
paper. Many attempts have also been made to use viscose as a 
sizing, which by reversion to cellulose would realize the ideal of 
sizing cellulose with cellulose: but its technique is difficult, and the 
action of the sulphur compounds on the metal of the machinery, 
with the parallel action on minute specks of metal in  the paper 
itself, derivable from beating, is an adverse factor. 

Loading.-Loading paper with mineral substances is an im- 
portant auxiliary treatment, and it  should not be considered as 
an adulteration, pure and simple. To  writing and printing paper 
loading gives opacity: to process papers a highly glazed, compact 
surface suitable for fine-screen illustration work: to wrapping 
papers, ochre-brown and other colours. Colour tinting is also, 
of course, a loading. Other than hand made papers unloaded 
papers are altogether exceptional. Two to 3% of loading and up 
t o  10% is common and 20 to  30% in specially surfaced papers, 
anything more than which is certainly an adulteration, greatly 
weakening the strength of the paper. The larger proportions of 

loading, particularly for surfacing with supercalenders, are added 
to the surface with an adhesive, commonly casein or starch, and 
thereafter the special surface developed by glazing. The cheaper 
papers are glazed on the paper machine in the calenders as  
described: the better class of very highly glazed papers and those 
that are tub sized are also frequently given a n  additional glazing 
by supercalendering them or by plate glazing them between plates 
of zinc or copper. The supercalender, for this purpose, is a stack 
of rolls alternately of heated cast iron and of compressed cotton 
or paper so that the paper a t  each nip is between iron and cotton. 

Paper, though made i n  the roll on the machine, is usually sold 
in the form of sheets. A number of reels of paper, on their 
spindles, mounted in a stack, are fed, as a pile of webs, between 
two rollers: a series of revolving knives slits them longitudinally 
as they emerge from between the rollers, in effect into strips which 
are cut again transversely by the scissors action of a movable 
upper knife, working periodically against a lower fixed knife. 
The cut sheets fall on to  an endless felt for stacking: they are  
thereafter sorted, usually, into three classes known as "perfect," 
"retree" (French retirer, to  discard) and "broke." The retree are  
sold as second quality and the broke returned to the mill fo r  
repulping, as waste paper. 

The introduction of esparto and wood pulp has greatly increased 
the number of grades of paper in use. Paper testing and valuation 
have therefore become a matter of great importance. The prin- 
ciples of paper testing that have gradually proved themselves of 
value are partly physical and partly chemical. The physical tests 
involve determinations of strength, elasticity, stretch or expan- 
sion on moistening, resistance to wear and tear by crumpling and 
folding. Ingenious machines, of various patterns, have been 
devised for making such tests under strictly comparable standard 
conditions. In  hand made papers the values determined are found 
to be independent of direction but variable from place to  place in 
the same sheet: in  machine made papers the values determined 
are more independent of locality but they depend always on the 
direction in the sense that the paper is always weaker longitudi- 
nally than it  is transversely, and this is referable to  the circum- 
stance that a t  the moment of the formation of the web from the 
wet pulp, on the wire of the machine, the wire is continuously 
moving forward. Sizing quality is judged by  capillary effects, 
such as the rise of water up a strip of paper dipping in water, o r  
the spreading of a blot of ink on its surface. 

The chemical tests employed are mostly those of moisture 
content, i.e., loss of weight by drying a t  100' C;  ash content, b y  
incineration and weighing of the ash remaining: the nature and 
percentage of sizing, usually gelatine or rosin, the gelatine being 
identified by extraction of the paper with hot water and testing 
with tannic acid solution, which gives a gelatinous precipitate 
with gelatine (it can be estimated quantitatively by  Kjeldahl's 
determination of nitrogen, if required) and rosin being extracted 
with alcohol, and the loss of weight, thus arising, is taken a s  
equal to the weight of rosin present. Acidity and alkalinity are  
determined by ordinary indicator dye, colour reactions (litmus, 
congo red, methyl orange, etc.). The "fibre furnish," i.e., the 
kinds of fibre present and their approximate percentages a re  
determined by microscopic examination of prepared slides, suitably 
stained (see FIBRES). 

S t a n d a r d  Sizes.-Paper is sold in  sheets of different sizes and 
is made up into reams containing from 480 to 516 sheets in Great 
Britain, 500 in the United States; these sizes correspond to dif- 
ferent trade names, as foolscap, demy, royal, etc.; the following 
are the ordinary British sizes: 

Drawing and Book 
Writing papers papers Printing Papers 

Inches Inches Inches 
Pott . 1z3X15 Demy . 153x20 Demy . 173x224 
Foolscap . 131x163 Medium 172x221 Double 

Royal . 19 X24 demy 223x35 
cap . 164x263 Super-royal 192x27 Quad demy 35 X45 

~~~l~~~~ and Imperial 22 X30 Double fools- 
third 13tX22 Elephant 23 X 2 8  cap 1 7  X27 

Foolscap and Double- Royal . 2 0  X25 
half . . 13iX24f elephant 261x40 



PAPER MANUFACTURE PLATE I 

STEPS I N  T H E  M A N U F A C T U R E  O F  P R I N T I N G  PAPER 

1. Chips of wood are cooked i n  huge digesters containing chemicals which 
free the gums and resins. Coniferous woods (evergreens) are cooked 
in a sulphurous acid solution and become sulphite pulp. Poplar and 
other woods f rom deciduous trees are cooked i n  a caustic soda and 
become soda pu lp  

2. Sulphite pulp after cooking i n  sulphurous acid 

3. Soda pu lp  after i t  has been cooked, washed and bleached 

4. A paper-making machine viewed f rom the "wet end." In  the foreground 

is the "pond." a reservoir tha t  feeds the pulp onto a screen. As the 
screen n~oves toward the "dry end," i t  is shaken sideways so tha t  
the pulp fibres come together. Water drains through the screen and is 
drawn off by suction 

5. Close-dp of the paper machine, showing the web of paper coming f rom 
the wet presses and star t ing through the smoothing press which 
squeezes out  surplus water 

6. "Dry end" of the paper machine, where the paper i s  wound on rolls 



PLATE I1 PAPER MANUFACTURE 

C O A T I N G  AND CALENDERING 

1. A brush coating machine, showing the coating f lowing from a pipe onto paper from below as i t  moves forward i n  the d ry ing  chamber 
the web of paper. Automat ic  brushes distribute the coating over the 3. w e b  of coated paper hung for further d ry ing  
paper's surface 

4. Supercalenders. In calendering, the paper passes through a series of 
2. Coated paper being dried by blasts of hot  air tha t  strike the ribbon of rol ls which press the surface smooth 



PAPER MATERIALS 

,r, vv riiing Papers 
Inches 

Pinched post 144X 184 
Small post . 154X 19 
Large post . 164X 2 1  

Medium . 18 X23 
Standard . 17 X 2 2  

The following may 
L'nited States : 

Dra-wing and Book 
Papers 

Inches 
Colombier 234X344 
Atlas . 26 X34 
Antiquarian 

31 X53 
standard 24 X36 

be considered as the 

Flats and Bonds 
22x253 19x26 
26x34 26x38 
19x24 19x28 
24x38 28x38 

Ledgers 
14x17 15x19 21x32 22x34 
17x28 19x30 16x42 18x23 
23x34 16x21 17x22 23x36 

Loose Leaf 
1b$i<21$ 19$X28+ 2 2  X38 22fX34 
172X22$ 214x314 2 2 3 x 2 2 4  22iX2jf 
1gtX242 2 2  X34 224x283 zziX3j3 

Book Papers 
22x32 26x40 304x41 

28x42 
24X36 28x44 

32 X44 
25x3s 33 x 4 4  
26X 29 ~ 9 x 5 2  33 x 4 6  

Prinzing Papers 
Inches 

Double 
crown . 20 Xgo 

Quad crown 30 X4o 
Imperial . 22 Xgo 
Standard . 25  X38 

ordinary sizes in the 

Classification.-The following list includes the chief papers. 
Rag. 
(I) Hand made, drawing, ledger, and bank-note and book papers. 
(2) Machine made drawing and other papers, often mixed with 

high grade sulphite wood pulp. 
(3) Filter papers. 
(4) Cigarette papers, heavily beaten, frequently with about 10% 

chalk as loading: the so-called India paper, for printing Bibles, etc., is 
verv similar. 

(5) TEssue papers similarly, without loading (suitable for wrapping 
silver). 

(6) Imitation parchment, similarly by heavy beating. This paper 
is grease-proof but not water-proof. 

(7) Wax surfaced wrapping papers requiring some strength in one 
direction, e g., toffee wrappeys. 

(8) Vegetable parchment. The cellulose is hydrated by passing 
th rou~h a bath of 66 per cent sulphuric acid and thereafter very 
thoroughly washed. It is water-proof as well as greasetproof. 

(9) Vulcanized Fibre--&fade bv gelatinizing paper, generally of 
cotton, with concentrated zinc chloride solution, then building up 
required thicknesses by lamination; after which the zinc chloride is 
leached out and the homogeneous mass & dried. - 

(10) Willesden paper made similarly with cuprammonium hydroxide 
solution instead of zinc chloride solution. 

E~par to .  
(11) Writing and printing papers, with chemical ~ o o d ,  especially 

sulphite pulp. 
(12) Magazine papers frequently contain high percentages of 

esparto. 
(13) Blotting papers, often with soda wood pulp. 
Chemical Wood (a) Bleached. 
(14) Sulphite pulp writing and printing papers. 
(15) Good grade machine made drawing papers. 
(16) Sulphite imitation parchment, by heavy beating (see [6] 

above). 
(17) Vegetable parchment' from sulphate or sulphite wood pulp1 (see 

181 above). 
(18) Tissue paper, by beating, from sulphite or sulphate pulp (not 

suitable for wrapping silver, as a rule). 
(19) Ordinary wax covered wrapping papers made from sulphite. 
(20) Cheque papers, from sulphite, usually with chemical reagents 

incorporated to prevent falsification. 
( b )  Unbleached. 
(21) Sulphite, including the incompletely cooked chips screened from 

fully cooked pulp, is used for so-called "Manila" envelopes, etc.: 
sometimes also tinted to simulate the colour. 

(22) Underboiled sulphate pulp is especially valuable for strong 
so-called "Kraft" wrapping papers. 

Mechanical Wood.  
(23) 7 0  to 80% mechanical wood to 30 to 20% unbleached sulphite 

pulp, plus about 1070 mineral loading, rosin-alum sized, is the material 

of the modern newspaper: the machines are commonly 160 in. to 240 in. 
wide and run off the paper at  about 550 ft. to 1,200 ft. a minute. 

(24) Mechanical wood is used for the centres of paper-covered 
cardboard, e.g., containers for cigarettes, railway passenger tickets, 
etc.: re-pulped old newspapers are used for the same purposes. 

(25) Low grade brown paper, made from paper waste, including 
old newspapers, heavily loaded with ochres and umbers. 

Special Products. 
(26) Straw boards and stiff cardboards made from straw boiled 

with lime (for cheapness). 
(27) Cable papers made from strong manila hemp, old rope, usually 

lime boiled, unbeaten and unbleached. 
(28) The yellow cigarette papers, much used on the Continent, 

frequently contain some hemp. 
(29) Imitation art papers: usually chemical wood with 20% loading 

(even more in low grades) heavily calendered to give glossy surface; 
sometimes supercalendered, which adds to the cost. 

(30) True art papers: high content of esparto frequently with chemi- 
cal wood; loading applied as a surface layer with an adhesive, fre- 
quently casein ; supercalendered. 

BIBLIOGRAPHY.-H. P. Stevens, The  Paper Mill Chemist (a useiuj 
handbook of paper chemistry, 1926) ; C. F. Cross and E. J .  Bevan, A 
Text-Book o f  Paper Making (an authoritative manual 1920). Com- 
mittee on Vocational Education (pulp and paper) of U.S.A. and 
Canada. The Manufacture o f  Pulp and Paper (volumes i -v , the com- 
pletest manual extant, authoritative, 1925). There are a number of 
paper trade journals published in Great Britain, Canada, U.S.A., and 
other countries, e.g. (London), The  Papermaker; The World's Paper 
Trade Review; Papermaking, Paper and Pulp; the Papermaker's 
Monthly Journal. ( N .  Y . ) ,  The  Paper Trade Journal; Papev, (Mon- 
treal), Pulp and Paper Magazine o f  Canada; C. J .  West, Bibliography 
of Pulp and Papermaking 1908-1928, 1928-1935. (C. J. J. F.) 

Production.-World output in 1936 was: paper, 19,200,000 
metric tons; paperboard, 7,650,000 metric tons. United States pro- 
duction in 1937 of approximately 1z,6oo,ooo tons of paper a n d  
paperboard was an all-time high. The bulk of production in Can- 
ada and the U.S.A. is news print, although output of kraft, writing 
and tissue papers has increased. Following, in metric tons, was the 
paper and paperboard output of principal producers in 1936: 

*193j. This table compiled from "Statistical Year Book, 1938," 
League of Nations. (x.1 

PAPER MATERIALS. The supply of rags is insufficient 
to meet modern demands, and first esparto (about 1560) and 
then wood (about 1880) accordingly came into use; the use of 
wood has been greatly advanced, until nowadays it  provides by 
far  the largest portion of the world's paper, and it is to  wood 
that the world looks for the somewhat alarming demands of the 
future. The total consumption of wood per annum for paper 
is a t  present about 40,000,000 tons of, mostly, coniferous wood, 
from which about 15,000,ooo tons of wood cellulose pulp for the 
paper industries are obtained. Hitherto the forests of Eu- 
rope and North America have met a very large proportion of 
the whole demand, and mainly by a prodigal process amounting 
to mere extermination, which has left, especially in North Amer- 
ica, a legacy of difficult economic problems as possibly permanent 
factors determining ultimate output. 

D e m a n d  f o r  Pulp Wood.-Nevertheless, even in 1929, the 
demand for pulp wood amounts t o  no more than 5% of the total 
wood cut in North America and Europe, by comparison with 
95% used for timber construction work of all sorts, fuel, etc. 
Extensive systematic afforestation is just beginning and its bene- 
fits may be expected to become increasingly important in a 
generation or two: losses by  forest fires, which, e.g., in Canada 
destroy an amount of wood equal to  the amount actually cut, 
may be expected to  be brought under control and gradually 
diminished, and some wasteful uses of wood, e.g., as fuel, may be 
partly superseded by the better use of water power and coal. 

Country 

Russia . . .  
United states . . . 
Canada . . . . 
Germany . . . . 
United Kingdom . . 
Sweden . . . . 
Japan . . . . . 
Finland . . . . 
Norway . . . . 

Paper 

99000,000 
5,416,000 
3,126,- 
2, j21,000 

1,962,000* 
779,000 
549,000 
jz8,om 
367,000 

Paperboard 

2,100,000 
4,849,000 

328,000 
628,000 
327,-* 
116,ooo 
265,000 
12j,ooo 
43,000 



PAPER MATERIALS 
Even now, when so little has been done to conserve what is avail- 
able, i t  is said that annual growth replaces about 80% of the 
amount cut. Improvements and inventions in the chemistry of 
pulp making may be expected, when required, to make other 
plant materials more or less as usable as coniferous woods now 
are. I n  some regions, and especially where tariffs are favourable, 
some local materials are already coming into use, increasingly, 
to supply local needs. Thus, in India there are now five mills, 
producing in all 33,000 tons of pulp per annum, mainly from 
grasses and cereals: other mills are projected and interest is 
being developed in the use of bamboo, a material first tried by 
Thomas Routledge (who also introduced and established the use 
of esparto), the use of which was further elaborated and brought 
to  the level of industrial exploitation by W. Raitt, in recent 
years. I n  Burma the paper mulberry, most ancient of paper 
materials, is beginning to be exploited by plantation methods for 
the local Indian markets; and similarly in the West Indies, in 
Brazil, and elsewhere local paper industries are springing up. 

I t  is clearly a gain to the whole world that regional industries 
should thus spring up to make use of low grade materials for the 
manufacture of cheap products which will not stand high freights. 
The supplying of local demands for cheap grades in this sort 
of way will stimulate a subsequent demand for better grades, 
which will be met by the supplies from the industrially more 
organized countries of Europe and North America, as  has hap- 
pened already in the textile industries. There is a very large 
amount of waste cereal material in the several countries of the 
world which is used for fodder, fuel, and so on: a good deal of 
this would be available for paper material if and when re- 
quired, and some of it is even now thus used, to  a minor extent, 
for straw boards and some grades of paper to which i t  gives a 
hard, brittle quality. The quantity available, both of natural 
grown and cultivated cereals and grasses, could doubtless be 
greatly increased. Esparto is already thus cultivated, though 
the output of it  is relatively small, and most of it  is derived from 
the littoral, natural grass lands of the Mediterranean. Actually 
about 2,000 species of plants, among those already studied and 
described, are known to be possible sources of fibrous raw mate- 
rials, only a very small number of which have been actually used 
industrially, except of course by native craftsmen. And when 
it is considered how the quality and the output of such plants 
as cotton, wheat, and rubber, have been favourably modified by 
systematic thorough-breeding and cross-breeding, i t  appears cer- 
tain that there must be important undeveloped utilities latent 
in many of these 2,000 species, which it  will be possible t o  de- 
velop by systematic cultivation in due course. 
The Outlook.-A consideration of the problem of raw mate- 

rial supplies is, therefore, on the whole reassuring. Difficult 
and complex as many of the issues undoubtedly are, and likely as 
they are to  cause anxiety from time to time, all the indications 
appear to  confirm the belief that the world is, on the whole, alert 
to them, and that future requirements will be met. 

I n  the industrially more advanced countries of Europe and 
North America it  appears likely that the raw materials a t  present 
in use will continue LO be available and will have to be relied 
upon t o  meet future requirements. New materials are, however, 
continually being suggested and tried in these markets, but they 
do not displace or compete with those already in use. The fact is 
that the materials thus in use to-day are in use because of certain 
optimum combinations of ultimate fibre length, cellulose percent- 
age, adequate market supplies of standard quality, suitability for 
economic manipulation in the factory, and so on, realizable by 
using them and not as obviously realizable by  using other materials 
suggested from time t o  time. And the paper industry is one of 
severe competition at  hard cut prices, and it  is therefore not easy 
for a new material to establish itself in use. The conditions are 
undoubtedly very exacting, and to stand any chance of success 
at  all the material must satisfy a number of simultaneous condi- 
tions, and do it  fairly obviously, otherwise the manufacturer will 
not feel free to  take the risk of adjusting his mill procedure to 
the adoption of it  as a raw material. And thus, in spite of con- 
tinuously rising prices, no new material of any real importance 

1 has appeared since esparto and wood first came into use about 
1860 and 1880 respectively. 

Classification of Material.- In the modern sense, paper may 
be regarded as a tissue of fibrous cellulosic material, the individual 
fibres of the original raw material from which it was made hav- 
ing been first separated from one another by mechanical or 
chemical action, and thereafter felted together to form the 
tissue. The fibrous cellulosic materials available to the practical 
paper manufacturer may be broadly catalogued as follows:- 

For whites, writings and printings-rags, esparto, woodpulp. 
For browns, wrappings and boards-wood, hemp, jute, straw, 

' waste paper. 
For the better grades the cellulosic materials should be pure 

cellulose, that is, freed from the incrustants with which cellulose 
is so frequently associated in the plant: for other grades i t  is 
frequently preferable to remove the incrustants only partially 
or not a t  all. Ordinarily the elongated cells known as fibres are 
the portions of the plant which are of value for paper, but the 
ordinary short plant cells are also sometimes of value. 

Pure cellulose fibres, free from incrustants, are easily obtained 
from cotton, since the plant forms the cotton fibres without in- 
crustants (other than slight traces of resinous substance easily 
removed by treatment with a dilute solution of soda ash), and 
without any short cells adhering to them. I n  flax, hemp and jute, 
the plant forms typically massive bundles of fibres in which the 
fibres adhere to one another more firmly than they do to the 
cellular matter surrounding them, and from which they are freed, 
industrially, by a variety of processes such as retting, scutching 
and so on. I n  wood, esparto and straw the fibres are most inti- 
mately associated with incrustants (lignone or pectin, with which 
they form the so-called "compound celluloses"), from which the 
pure cellulose fibres can be separated only by  a drastic chemical 
treatment that, in effect, resolves the material, dissolves away 
the incrustant and leaves the cellulose proper undissolved. Cot- 
ton, flax and hemp, thus processed, give high yields of cellulose 
having considerable resistance to  chemical treatment, and 
amounting to 75% and upwards of the original fibre weight. 
Wood, esparto, jute, straw, bamboo, etc., give a lower yield of 
cellulose (40 to 60%) which is less resistant to chemical action. 

( I )  Rags.-Rags, as they come t o  the rag boiler, vary greatly 
in regard to material, cleanliness, colour and strength, and 
they are graded and valued accordingly. They may contain 
new linen and cotton cuttings, fine white linens and cottons and 
inferior similar materials, coloured rags, gunny, rope, sailcloth, 
canvas, hemp, flax waste, manila, bagging and so on. Cotton, 
linen, sailcloth and canvas are made into high class hand made 
and machine made writing papers: rope, gunny, bagging and 
textile wastes of all sorts are made into wrappers and boards. 
Rags reach the mill in bales; they are first dusted to  remove as 
much dirt as possible, and are then sorted into grades and such 
foreign matters as buttons, hooks, leather, rubber, etc., likely t o  
diminish the value of the final paper are removed. The rags are 
then cut up into small pieces a few inches square, either by  hand 
for the highest grades of papers or by machines for  the lower 
grades. The cutting machines consist of pairs of revolving 
cylinders carrying one set of knives t o  cut the rags into strips 
and another set to  cut the strips transversely into short pieces. 
The pieces are then dusted and shredded in a machine known as 
a "willow," consisting of an iron drum, bristling externally with 
iron spikes, revolving inside a box armed internally with similar 
spikes: a wire grating in the base of the box allows dirt to  fall 
through. The rags are then boiled with solutions of chemicals t o  
remove fatty and greasy matter and sizing materials which may 
be present: caustic soda ash or lime, sometimes 100% of either 
and sometimes mixtures of both varying in proportion with the 
grade made or mill practice, is used for  this purpose, in quantity 
about 5 to 8 per cent of the weight of rags treated, dissolved in 
an appropriate quantity of water. For  the highest grades of 
material this treatment is made the gentlest: water alone or lime 
water being sometimes used, if feasible: by  gentle treatment 
only can the best qualities of cellulose be fully conserved. The  
time of boiling is about three to  seven hours, a t  steam pressures 



PAPER MONEY 
about 15 to 30  lb. t o  the square inch, and a charge of two t o  
three tons, in a cylindrical or spherical boiler mounted on suitable 
trunnions to allow slow solution, is common practice. 

When the boiling is judged complete the rags are discharged 
from the boiler, varying in colour from light brown to black, into 
a "breaker," which is  an oval shaped vessel divided down the 
centre by a "midfeather" or partition which is placed along the 
major axis of the vessel, without extending to its ends. I n  the 
bottom, a t  one point of the channel thus formed, is a bed plate 
with fixed steel or bronze knives against which play similar knives 
on the periphery of a heavy cast-iron roller, suitably mounted on 
bearings and rotating i n  the channel, like a paddle wheel. I t s  
motion circulates the mixture of rags and water round and round 
the circuit of the channel, disintegrating the rags all the while: 
the water is continuously renewed, and the rags thus washed, 
the quantity of water thus consumed being very large. Eventu- 
ally clean rag pulp is obtained, which is then bleached up to the 
white colour required, by  a chloride of lime (bleaching powder) 
solution, which is previously freed from turbidity by settlement 
and decantation: the bleaching is commonly done in the breaker, 
or after partial bleaching in the breaker the half bleached pulp 
may be tipped out into a tank and the bleaching process left to  
continue until complete. The material is then known as half 
stuff, and, after thorough washing, i t  is ready for making up 
into paper. For this purpose it  is passed through the beater and 
thence to the wet end of the paper making machine. 

(2) ccChemical" and 'cMechanical" Pulp.-The principles 
of this procedure are followed for the manufacture of half stuff 
from compound celluloses, e.g., wood and esparto, after, however, 
such previous chemical action as is necessary to remove the in- 
crustants. Wood cellulose, thus prepared as a pulp free from 
incrustants, is called "chemical wood" to distinguish it from 
"mechanical wood." Mechanical wood is prepared as a pulp by 
grinding wood wet against a grindstone, without removal of in- 
crustants, and i t  is therefore a material of very inferior grade, 
suitable only for the manufacture of low grade products. Chemi- 
cal wood pulp and mechanical wood pulp are prepared in mills ad- 
joining the forests of the wood growing countries, and thence 
exported to papermakers all over the world, in air dry condition: 
the papermaker uses this pulp, plus water, in much the same way, 
?nutatis mutandis, as he uses the rag half stuff, the preparation 
of which has been described above. Wood pulp is prepared in the 
roll, and then cut into sheets and baled for shipping. Chemical 
pulp is sold as containing 10% moisture; mechanical as contain- 
ing 50%. 

Esparto grass is derived from the littoral lands of the Medi- 
terranean, whence it is  imported almost entirely into Great 
Britain, and mainly Scotland, in fairly constant amount, of value 
about f750,ooo per annum. I t  is shipped in bales which contain 
roots, weeds and other impurities. I t  is cleaned and boiled with 
15-18% caustic soda a t  4 3 %  strength and at 40-50 lb. steam 
pressure: the boiler used is almost invariably stationary and of 
the type known a s  Sinclair's patent esparto boiler which com- 
monly takes between 2 4  or 3 tons of grass. The boiler is 
charged through an opening at  the top and when the cooking has 
been judged completed, which may be in about three hours, the 
boiled material is taken from a false bottom through a door a t  
the side: the liquor drains from the false bottom and is removed 
through vomit pipes. T o  get rid of the roots, weeds and other 
impurities, the pulp, after washing and bleaching, is pumped 
from storage chests over a settling table or "sand table," made 
of wood and fitted with divisions or "weirs" behind which the 
heavy impurities collect, fall to  the bottom and are removed. 
The yield of cellulose is about 4 ~ 5 0 %  on the dry weight of 
the grass, and the cellulose is of not very permanent quality: its 
fibre is short and therefore incapable of giving strength to paper 
made from it, but i t  gives a certain soft bulkiness which is 
esteemed for some purposes, e.g., magazine papers, and it  is much 
used in all sorts of combinations with other fibres, especially 
bisulphite wood pulp. Straw is treated in much the same sort of 
way but it  requires higher boiling temperatures, gives a lower 
yield and consumes more bleach; it  is used to a small extent as 

an ingredient for papers, to  which i t  gives a hard, brittle quality; 
but it  is used much more for  making straw boards, for which 
purpose i t  is boiled with lime which is cheaper than caustic soda. 

There are three processes in  use for the chemical removal of 
incrustants from wood, with formation of "chemical wood 
pulp," i.e., wood cellulose prepared from wood by removal of 
~ncrustants by chemical action. These are the so-called soda, 
sulphate and bisulphite or sulphite processes. The woods em- 
ployed in Europe are mainly those of the Scotch fir (Pinus syl- 
vestris), the Norway spruce (Picea excelsa), the poplar (Populus 
alba), the aspen (Populus tremula) and, in  America, the black 
spruce (Picea marianu), the red spruce (Picea rubra), the hem- 
lock (Tsuga canadensis), the balsam fir (Abies balsamea), the 
poplar (Populus grandidentata) and the aspen (Populus tremu- 
loides). The wood is cut up into logs, de-barked and then con- 
verted into chips, + or $ inch in size, by revolving cutters: after- 
wards the chips are bruised by  passing between rollers to enable 
the boiling solution, later on, t o  penetrate them the more easily. 
I n  the soda process the wood chips are boiled in  much the same 
way as esparto is boiled: and with about the same proportions 
nf caustic soda The hc?i!er is sometimes a rotating boi!er, how- 
ever, and the time of boiling longer (5-8 hours) and the steam 
pressure higher (90-150 lb.). The soda is recovered and used 
again, in this as in  the esparto industry, by evaporating down the 
liquor t o  dryness and igniting the residue obtained, which is  then 
recausticized by treatment with lime and used over again. 

The sulphate process is really a derivative of the soda process, 
sodium sulphate being used instead o f .  the caustic soda. The 
action is much gentler, the yield greater, and the fibre stronger, 
but the pulp is  not capable of giving so high a white colour as 
soda pulp: it  is much used for  strength and when colour is not 
vital. Kraft wrapping papers are made by this process; imitation 
Krafts often by the soda process, and imitation manila by the bi- 
sulphite process. The bisulphite process is based on the use of a 
solution of sulphur dioxide (sulphurous acid gas), t o  which lime 
or magnesia is added in quantity insufficient for complete neutral- 
ization. The process has been developed greatly, with a number 
of modifications, since its first successful industrial introduction 
by Tilghman, Ekman and Mitscherlich. I n  the early days the 
liquor thus used contained 2.5-4.0 per cent of total sulphur 
dioxide of which rather less than half was neutralized by  lime or 
magnesia: indirect heating by  steam coils a t  80-110 lb. steam 
pressure was used, and the time of cook was 16-48 hours. Ritter 
and Kellner raised the sulphur dioxide concentration and the 
cooking temperature and introduced the use of live steam for 
heating: this procedure has been developed still further and the 
modern "quick cook" a t  still higher concentrations is now some- 
times completed in 8-16 hours, and temperatures of 150~-160' 
C are reached. I n  general terms the gentlest treatment gives the 
largest yield and the strongest pulp which may be, however, 
relatively difficult t o  bleach. The boilers for this process are 
always stationary, vertical and brick lined with litharge cement 
mortar. They are commonly of enormous size and capable of 
taking 30 tons or more of wood chips in  one charge. 

BIBLIOGRAPHY.-A~~LI~~ reports of Empire Forestry Association. 
Annual reports of Forestry Commissioners (H.M. Stationery Office). 
Census of Industry reports on the Pulp and Paper Industry (Dominion 
Bureau of Statistics, Ottawa). The Committee on Vocational Educa- 
tion (pulp and paper), the manufacture of pulp and paper, Vol. 111. 
Preparation and Treatment of Wood Pulp (1927) gives an authorita- 
tive account of the present methods of the pulping industry. 

(C. J. J. F.) 

PAPER MONEY. I n  strict definition, paper money con- 
sists of the banknotes authorized by law as legal tender and 
usually engraved with great care on watermarked paper t o  prevent 
forgery. Such notes may be "convertible" or "inconvertible." 
Convertible paper money is exchangeable into gold, and really 
amounts to  gold certificates, being therefore as in the case of 
the Bank of England note (before 1931) always acceptable a t  
face value. Inconvertible paper money is not exchangeable into 
gold, and its value therefore depends less upon its nominal figure 
than upon the quantity printed and put into circulation. (See 
further MONEY and CURRENCY.) 



PAPHLAGONIA-PAPIAS 
I11 a wider sense, the expression paper money covers all printed 

or written documents which are promises to pay money either 
on demand or a t  a future date. Thus defined, it  covers not only 
banknotes, but cheques (which have become the common cur- 
rency of British and American trade), bills of exchange, postal 
and money orders, etc. (see QUANTITY THEORY OF MONEY; 
ASSIGNATS ; BANKING AND CREDIT ; PRICES, STATISTICS OF; 
CHEQUE ; BILL OF EXCHANGE). 

PAPHLAGONIA, a district of Asia Minor, situated on the 
Euxine Sea between Bithynia and Pontus, separated from Galatia 
by a prolongation to the east of the Bithynian Olympus. Although 
the Paphlagonians play scarcely any part in history, they were 
one of the most ancient nations of Asia Minor (Iliad, ii. 851). 
They were among the races conquered by Croesus (Herod. i. 28), 
and they sent a contingent to  the army of Xerxes in 480 B.C. 
Paphlagonia passed under the Macedonian kings, and after the 
death of Alexander the Great it  was assigned to Eumenes. I t  
continued, however, to  be governed by native princes until i t  
was absorbed by the encroaching power of Pontus. The rulers of 
that dynasty became masters of the greater part of Paphlagonia 
as early as the reign of Mithridates 111. (302-266 B.c.), but it  
was not till that of Pharnaces I. that Sinope fell into their hands 
(183 B.c.). From this time the whole province was incorporated 
with the kingdom of Pontus until the fall of the great Mithradates 
(q.v.) in  65 B.C. Pompey united the coast districts of Paphlagonia 
with the province of Bithynia, but left the interior of the country 
under the native princes, until the dynasty became extinct and the 
whole country was incorporated in the Roman empire. All these 
rulers appear to  have borne the name of Pylaemenes, as a token 
that they claimed descent from the chieftain of that name who 
figures in the Iliad as leader of the Paphlagonians. Under the 
Roman empire Paphlagonia with the greater part of Pontus, was 
united into one province with Bithynia. 

Paphlagonia is a rugged mountainous country, but i t  contains 
fertile valleys, and produces great abundance of fruit. The moun- 
tains are clothed with dense forests, which are conspicuous for 
the quantity of boxwood which they furnish. The coasts were 
from an early period occupied by  Greek colonies among which 
the flourishing city of Sinope, founded from Miletus about 630 
B.c., stood pre-eminent. The most considerable towns of the in- 
terior were Gangra, in ancient times the capital of the Paphlago- 
nian kings, afterwards called Germanicopolis, situated near the 
frontier of Galatia, and Pompeiopolis, in the valley of the Amnias 
(a  tributary of the Halys), near which were extensive mines of 
the mineral called by Strabo sandarake (red sulphuret of arsenic), 
which was largely exported from Sinope. 

See W. M. Ramsay, Hist. Geog. of Asia Minor (1890) ; Cambridge 
Ancient History, vol. iii. (with useful bibliography). 

PAPHOS, an ancient city and sanctuary on the west coast of 
Cyprus. The sanctuary and older town (Palaepaphos) lie a t  
Kouklia, about 2 0  m. west of Limasol, about a mile inland on the 
left bank of the Diorizo river (anc. Bocarus). New Paphos 
(Papho or Baffo), which had already superseded Old Paphos in 
Roman times, lies 10 m. farther west, and I m. south of modern 
Ktima, a t  the other end of a fertile coast-plain. Paphos was be- 
lieved to have been founded either by the Arcadian Agapenor, re- 
turning from the Trojan War (c. 1180 B.c.), or by his reputed 
contemporary Cinyras, whose clan retained royal privileges down 
to the Ptolemaic conquest of Cyprus in 295 B.c., and held the 
Paphian priesthood till the Roman occupation in 58 B.C. The town 
certainly dates back to the close of the Bronze age (c. 1200 B.c.) 
and had a king Eteandros among the allies of Assur-bani-pal of 
Assyria in 668 B.C. I n  Hellenic times the kingdom of Paphos was 
only second t o  Salamis in extent and influence. 

Paphos owes its ancient fame to the cult of the "Paphian god- 
dess (.;I IIa+ia civaaaa, or  .;I IIa+ia, in inscriptions, or simply 
IjOed), a nature-worship like that of Phoenician Astarte. The 
Greeks identified both this and a similar cult a t  Ascalon with 
their own worship of Aphrodite (9.v.) and localized a t  Paphos 
the legend of her birth from the sea foam, accumulated here in 
masses on certain winds which also cause remarkable jets of spray. 
Her  grave also was shown in this city. She was worshipped, under 

the form of a conical stone, in  an open-air sanctuary not unlike 
those of Mycenaean Greece, the general form of which is known 
from late gems, and Roman coins; its ground plan was discovered 
by excavations in 1888. I t  suffered repeatedly from earthquakes, 
and was rebuilt more than once; in Roman times i t  consisted of an 
open court, with porticos and chambers on three sides, and a gate- 
way through them on the east. 

After the foundation of New Paphos and the extinction of the 
Cinyrad and Ptolemaic dynasties, the importance of the Old 
Town declined rapidly. Though restored by Augustus and re- 
named SebastC, after the great earthquake of I 5 B.c., and visited 
in state by Titus before his Jewish War in  A.D. 70, it  was ruinous 
and desolate by Jerome's time; but the prestige of its priest-kings 
partly lingers in the exceptional privileges of the patriarch of the 
Cypriote Church (see CYPRUS, CHURCH OF). 

New Paphos became the administrative capital of the whole 
island in Ptolemaic and Roman days, as well as the head of one 
of the four Roman districts; i t  was also a flourishing commercial 
city famous for olive oil, and for "diamonds" of medicinal power. 
In  A.D. 960 i t  was attacked and destroyed by the Saracens. The 
site shows a Roman theatre, amphitheatre, temple and other ruins 
and rock tombs, part of the city wall, the moles of the Roman 
harbour, and a ruined Greek cathedral. (See also CYPRUS.) 

BIBLIOGRAPHY.-W. H. Engel, Kypros (Berlin, 1841) (classical a h -  
sions) ; M. R. James and others, Journ. Hellenic Studies, ix. 147 sqq. 
(history and archaeology) ; E. Schrader, Abh. k. Preuss. Ak. Wiss. 
(1879), pp. 31-36; Sitzb. k. Preuss. Ak. Wiss. (18go), pp. 337-344 
(temple) ; G.  F. Hill, Brit. Mus. Cat. Coins of Cyprus (London, 1904) 
(coins) ; art. "Aphrodite" in Roscher's Lexikon der gr. u. row. Myth- 
ologis; E. Oberhummer, in Pauly-Wissowa (s.v.). (J. L. MY.) 

PAPIAS, of Hierapolis in Phrygia, one of the "Apostolic 
Fathers" (q.v.). His Exposition of the Lord's Oracles, the prime 
early authority as to the Gospels of Matthew and Mark (see 
GOSPELS), is known only through fragments in later writers, 
chiefly Eusebius of Caesarea (H.E. iii. 39). The latter had a 
bias against Papias on account of the influence which his work had 
in perpetuating, through Irenaeus and others, belief in a millennia1 
reign of Christ upon earth. 

About his date, which is  important in  connection with his wit- 
ness, there is  some doubt. Setting aside the exploded tradition 
that he was martyred along with Polycarp (c. A.D.  IS^), we have 
the witness of Irenaeus that he was "a companion (Craipos) of 
Polycarp," who was born not later than A.D. 69. We may waive 
his other statement that Papias was "a hearer of John," owing to 
the possibility of a false inference in this case. But the fact that 
Irenaeus thought of him as  Polycarp's contemporary and "a man 
of the old time" (&pxaios hv?jp) together with the affinlty between 
the religious tendencies described in Papias's Preface (as quoted 
by Eusebius) and those reflected in  the Epistles of Polycarp and 
Ignatius, all point to his having flourished in the first quarter of 
the 2nd century. Indeed, Eusebius, who deals with him along with 
Clement and Ignatius (rather than Polycarp) under the reign of 
Trajan, and before referring a t  all to Hadrian's reign (A.D. I I 7- 
138), suggests that he wrote about A.D. 115. I t  has been usual, 
however, to assign to his work a date c. 130-140, or even later. 
No fact is known inconsistent with c. 60-135 as the period of 
Papias's life. Eusebius (iii. 36) calls him "bishop" of Hierapolis, 
but whether with good ground is uncertain. 

Papias uses the term "the Elders," or  Fathers of the Christian 
community, to describe the original witnesses to Christ's teaching, 
i.e., his personal disciples in particular. I t  was their traditions as 
to the purport of that teaching which he  was concerned to pre- 
serve. But to Irenaeus the term came to mean the primitive 
custodians of tradition derived from these, such as Papias and his 
contemporaries, whose traditions Papias committed to  writing. 
Not a few such traditions Irenaeus has embodied in his work 
Against Heresies, so preserving in some cases the substance of 
Papias's Exposition. (See Lightfoot, Apostolic Fathers, 1891, for  
these, as for all texts bearing on Papias.) 

See articles in the Dict. of Christian Biog., Dict. of Christ and the 
Gospels, and Herzog-Hauck's Reatencyklopadie, xiv., in all of which 
further references will be found; also Lightfoot, Essays on Supernatural 
Religion (1889). 
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PAPIER MACHE, a term embracing numerous manufac- 

tures in which paper pulp is employed, presseti and moulded into 
various shapes. The art has long been practised in the East. 
About the middle of the 18th century papier mbchC work came into 
prominence in Europe in the form of trays, boxes and other small 
domestic articles. I n  1772 Henry Clay of Birmingham patented 
a method of preparing this material for coach-building, for door 
and other panels and for furniture. I n  1845 the application of 
the material to  internal architectural decoration was patented 
by C. F.  Bielefeld of London, and for this purpose it has come 
into extensive use. Under the name of carton pierre a substance 
which is essentially papier mbchC is also largely employed as a 
substitute for plaster in the moulded ornaments of roofs and 
walls. Under the name of ceramic papier m%chC, architectural en- 
richments are also made of a composition derived from paper 
pulp, resin, glue, a drying oil and acetate of lead. Masks, dolls' 
heads and other toys, lay figures, milliners' and clothiers' blocks, 
mirror and picture-frames, etc., are also made from it. 

The materials for the commoner classes of work are old waste 
and scrap paper, repulped and mixed with a strong size of glue 
and paste. T o  this very often are added large qimnt i t ies of g r o ~ ~ n d  
chalk, clay and fine sand, so that the preparation is little more 
than a plaster held together by the fibrous pulp. For the finest 
work Clay's original method is retained. I t  consists of soaking 
several sheets of a specially made paper in a strong size of paste 
and glue, pasting these together, and pressing them in the mould 
of the article to  be made. The moulded mass is dried in a stove 
and hardened by dipping in oil. For very delicate relief orna- 
ments, a pulp of scrap paper is prepared, which after drying is 
ground to powder mixed with paste and a proportion of potash. 

See L. E. Andes, Die Fabrikation der Papiermacht- und Papierstoff- 
Waaren (Vienna, 1900) ; A. Winzer, Die Bereitung and Benutzzcng 
der Papiermacht und ahnlicher Kompositionen (4th ed. Weimar, 1907). 

PAPIN, DENIS (1647-c. I ~ I Z ) ,  French physicist, one of the 
inventors of the steam-engine, was born at  Blois on Aug. 22, 1647. 
Papin acted as assistant to Huygens (q.v.) in his experiments 
with the air pump. Later he came to London and assisted Boyle. 
H e  introduced a number of improvements in the air pump and 
invented the condensing-pump. I n  1679 he invented his famous 
"steam digester," a vessel with a tightly fitting lid which prevented 
the steam (from water heated in it)  escaping, and thus a high 
pressure was generated and the boiling point of the water con- 
siderably raised. A safety valve guarded against excessive rise 
of pressure. I n  1684 Papin received from the Royal Society an 
appointment as "temporary curator of experiments," with a 
small salary. I n  this capacity he carried on numerous and varied 
investigations in hydraulics (Phil. Traits., 1685, etc.). In Nov. 
1687 he was appointed to the chair of mathematics in the Uni- 
versity of Marburg, and here he remained until 1696, when he 
removed to Cassel. In  1705 Leibnitz sent him a sketch of Savery's 
engine for raising water, and this stimulated him to further exer- 
tions, which resulted two years afterwards in the publication of 
the Ars nova a d  aquam ignis adminiczrlo eficacissime elevaizdam 
(Cassel, 1707). (See STEAM ENGINE.) In  I 707 Papin returned 
to London where he died in obscurity, probably early in 1712. 

Many of Papin's writings were collected by himself into a Fasciculus 
dissertationurn (Marburg, 1695), of which he published also a transla- 
tion into French, Reczieil de diverses pibces touchalzt qz~elques nouvelles 
machines (Cassel, 169;). His correspondence with Leibnitz and Huy- 
gens, along with a biography, was published by Dr. Ernst Gerland, 
Leibnizens und Huygens Briefwechsel mit Papin, nebst der Biogmphie 
Papins (1881). See also L. de la Saussaye and E. PCan, La Vie et les 
ouvrages de Denis Papin (1869) ; and Baron Ernout, Denis Papin, sa 
vie et ses ouvrages (4th ed., 1888). 

PAPINEAU, LOUIS JOSEPH (1786-1871), Canadian 
rebel and politician, son of Joseph Papineau, royal notary and 
member of the house of Assembly of Lower Canada, was born at  
Montreal on Oct. 7, 1786. H e  was educated at the seminary of 
Quebec, where he developed the gift of declamatory and per- 
suasive oratory. H e  was called to the bar of Lower Canada on 
May 19, 1810. On June 18, 1808 he was elected a member of the 
House of Assembly of the province of Lower Canada, for the 
county of Kent. I n  181 j he became speaker of the house, being 

already recognized as the leader of the French Canadian party. 
At this tlme there were many grievances in the country demand- 
ing redress. In  Dec. 1820 Lord Dalhousie, governor of Lower 
Canada, appointed Papineau a member of the executive council; 
but Papineau, finding himself without real influence on the council, 
resigned in Jan. 1823. I n  that year he went to England to protest 
on behalf of the French Canadians against the projected union of 
Upper and Lower Canada, a mission in which he was successful. 
Nevertheless, his opposition to the government became more and 
more pronounced, till in 1827 Lord Dalhousie refused to confirm 
his appointment to  the speakership, and resigned his governorship 
when the house persisted in its choice. The aim of the French 
Canadian opposition at this time was to obtain financial and also 
constitutional reforms. Matters came to a head when the legis- 
lative assembly of Lower Canada refused supplies and Papineau 
arranged for concerted action with William Lyon Mackenzie, the 
leader of the reform party in Upper Canada. I n  1835 Lord Gos- 
ford, the new governor of Lowcr Canada, was instructed by the 
cabinet in London to inquire into the alIeged grievances of the 
French Canadians. But the attitude of the opposition remained 
no less hostile than before, and in March 1837 the governor was 
authorized to reject the demand for constitutional reform and to 
apply public funds in his control to  the purposes of government. 
In  June a warning proclamation by the governor was answered by 
a series of violent speeches by Papineau, who in August was 
deprived of his commission in the militia. 

Papineau had formerly professed a deep reverence for British 
institutions, but as party strife became more bitter and real issues 
were lost sight of Papineau, falling in  with the views of one 
O'Callaghan, who distrusted everything British, became an an- 
nexationist. On Oct. 23,  1837 a meeting of delegates from the six 
counties of Lower Canada was held a t  St. Charles, a t  which re- 
sistance to the Government by force of arms was decided upon, 
and in which Papineau took part. I n  November preparations were 
made for a general stampede a t  Montreal, and on the 7th 
Papineau's house was sacked and a fight took place between the 
"constitutionals" and the "sons of liberty." Towards the middle of 
Xovember Colonel Gore was instructed to arrest Papineau and 
his principal adherents on a charge of high treason. A few hundred 
armed men had assembled at Saint Denis to resist the troops, and 
on Nov. 2 2  hostilities occurred, which resulted in many casualties. 
On the eve of the fray Papineau sought safety in  the United 
States. On Dec. I ,  1837 a proclamation was issued, declaring 
Papineau a rebel, and placing a price upon his head. 

From 1839 till 1847 Papineau lived in Paris. I n  1847 a general 
amnesty was granted; and, although in June 1838 Lord Durham 
had issued a proclamation threatening Papineau with death if 
he returned to Canada, he was now admitted to the benefit of the 
amnesty. On his return to  Canada, when the two provinces were 
now united, he became a member of the lower house and con- 
tinued to take part in public life, demanding "the independence 
of Canada, for the Canadians need never expect justice from 
England, and to submit to her would be an eternal disgrace." H e  
unsuccessfully agitated for the re-division of Upper and Lower 
Canada, and in 1854 retired into private life. H e  died a t  Monte- 
bello, in the province of Quebec, on Sept. 24, 1871. 

See L. 0. David, Les Dezm Papineau; Fennings Taylor, Louis Joseph 
Papineau (Montreal, 1865) ; Alfred De Celles, Papineau-Cartier 
(Toronto, 1906) ; H. J. Morgan, Sketches of Celebrated Canadians 
(Quebec, 1862) ; Rose's Cyclopaedia of Canadian Biography Aiznual 
Register (1836-37) ; Sir Spencer Walpole, History of England ( 5  vols., 
London, 1878-86), vol. iii. 

PAPIMI, GIOVANNI (1881- ), Italian author, was 
born in Florence on Jan. 9, 1881. H e  founded the reviews, Leo- 
n a r d ~  (1902) and Lacerba (1913), and was also joint editor of 
La Voce in 1912. Professedly an iconoclast, in a volume en- 
titled Stroncature (191 7) he demolished many established reputa- 
tions. Among his many works are several volumes of essays and 
criticism-La paga del Sabato, L'uomo Carducci (1918), 11 cre- 
puscolo dei filosofi (1906), and two novels U n  zlomo finito (1913) 
and Parole e Sangue (1921). His poems include Cento pagine di 
poesia (rgzo), Opera prima, Giorni di festa (1920). I n  his Storiu 
di Cristo (1921), a book which achieved immense success, he sud- " 
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denly abandoned his caustic and sceptical attitude in  favour of 
mysticism. 

See E. Fabri, Papini come scrittore (1921) and R. Fondi, U n  Con- 
struttore: Papini (1922). 

PAPINIAN (AEMILIUS PAPINIANUS), Roman jurist, was 
magister libcllorum and afterwards praetorian prefect under 
Septimius Severus. H e  was an intimate friend of the emperor, 
whom he accompanied to Britain, and before his death Severus 
commended his two sons to his charge. Papinian tried to  keep 
peace between them, but only excited the hatred of Caracalla, to 
which he fell a victim in the general slaughter of Geta's friends 
which followed the fratricide of A.D. 212. (See ROMAN LAW.) 

PAPPENHEIM, GOTTFRIED HEINRICH, COUNT OF 
(1594-1632), imperial field marshal in  the Thirty Years' War, 
was born on May 29, 1594, a t  the little town of Pappenheim on 
the Altmiihl, now in Bavaria, the seat of a free lordship of the 
empire, of an ancient family established there. H e  was educated 
a t  Altdorf and a t  Tubingen. At the outbreak of the war he 
abandoned the legal and diplomatic career on which he had ern. 
barked, and took service in Poland under the Catholic League. 
H e  displayed brilliant courage at  the battle of the White Hill 
near Prague (Nov. 8, 1620), where he was left for dead on the 
field. I n  the following year he fought against Mansfeld in western 
Germany, and in 1623 became colonel of a regiment of cuirassiers, 
afterwards the famous "Pappenheimers." In  the same year, as an 
ardent friend of Spain, the ally of his sovereign and the champion 
of his faith, he raised troops for the Italian war and served with 
the Spaniards in Lombardy and the Grisons. His long and heroic 
defence of the post of Riva on the Lake of Garda made his name. 
I n  1626 Maximilian of Bavaria, the head of the League, recalled 
him t o  Germany to suppress an insurrection in Upper Austria. 
I n  a few weeks Pappenheim crushed the rebellion with ruthless 
severity (actions of Efferdingen, Gmunden, Vocklabruck and 
Wolfsegg, Nov. 15-30, 1626). After this he served with Tilly 
against King Christian IV. of Denmark, and besieged and took 
Wolfenbiittel. His hope of obtaining the sovereignty and posses- 
sions of the evicted prince was, after a long intrigue, definitely 
disappointed. I n  1628 he was made a count of the empire. The 
siege and storm of Magdeburg followed, and Pappenheim, like 
Tilly, has been accused of the most savage cruelty in this transac- 
tion. After the battle of Breitenfeld, he covered the retreat of 
the imperialists from the lost field with care and skill, and won 
glory by his operations on the lower Rhine and the Weser in 
rear of the victorious Swedish army. Being now a field marshal 
in the imperial service, he was recalled to join Wallenstein, and 
assisted the generalissimo in Saxony against the Swedes; but was 
again despatched towards Cologne and the lower Rhine. In his 
absence a great battle became imminent, and Pappenheim was 
hurriedly recalled. H e  appeared with his horsemen in the midst 
of the battle of Liitzen (Nov. 6th-16th, 1632). His furious attack 
was for the moment successful. But at  about the same time as 
Gustavus was killed, Pappenheim also was mortally wounded. 
H e  died next day in the Pleissenburg at  Leipzig. 

See Kriegsschrtften von baierischen Ofizieren I .  11. V .  (Munich, 
1820) ; Hess, Gottfried Heinrich Graf zu Pappenheim (Leipzig, 18 j j) ; 
Ersch and Griiber, Allgem. Encyklopadie, 111. 11 (Leipzig, 1838) ; 
Wittich, in Allgem. dezltsche Biographb, Band 2 5  (Leipzig, 1887), 
and works there quoted. 

PAPPUS OF ALEXANDRIA, Greek geometer, flourished 
about the end of the 3rd century A.D. I n  a period of general 
stagnation in mathematical studies, he stands out as a remarkable 
exception. How far he was above his contemporaries, how little 
appreciated or understood by them, is shown by the absence of 
references to  him by other Greek writers, and by the fact that his 
work had no effect in arresting the decay of mathematical science. 
In  this respect the fate of Pappus strikingly resembles that of 
Diophantus. In  his Collection, Pappus gives no indication of the 
date of the authors cited or of the time a t  which he himself 
wrote. Since he frequently quotes Ptolemy the astronomer (fE., 
say, A.D. I ~ o ) ,  he can hardly have been earlier than the end of the 
2nd century. A marginal note to  a 10th century ms. st'ates, in 
connection with the reign of Diocletian (A.D. 284-305) that Pap- 
pus wrote during that period; and in the absence of better testi- 

mony it seems best to  accept this indication. Suidas, i t  is true, 
makes him contemporary with Theon of Alexandria (4th century), 
who wrote a commentary on Ptolemy's Syntaxis; but, as Pappus 
also wrote a commentary (doubtless largely assimilated by Theon), 
Suidas perhaps failed to  disconnect the two, and so assigned the 
same date to  both. 

The great work of Pappus, in  eight books and entitleduvvayw~fi 
or Collection, we possess only in an incomplete form, the first 
book being lost, and the rest having suffered considerably. Suidas 
enumerates other works of Pappus as follows: Xwpoypa+ia oi- 
K o L J ~ ~ v ~ K ~ ~ ,  ELS ~h ~ i c r a a p a  &fl?da res  IIrohepaiou pey6X~s  UUV- 

T ~ [ E W S  h ~ b p v q p ~ ,  TOT~~,U.OV~ 706s kv h@i)l), ~ V E L P O K P L T L K ~ .  He also 
wrote commentaries on the Analemma of Diodorus, on Ptolemy's 
Planisflherium and Harmonica, and on Euclid's Elements. Cita- 
tions from the commentary on the Elements are made by Proclus 
and others, while fragments of the portion relating to  book x. 
survive in the Arabic. 

The characteristics of Pappus's Collection are that it  contains 
an account, systematically arranged, of the most important results 
obtained by his predecessors; and, secondly, notes explanatory 
of, or extending, previous discoveries. These discoveries form, in 
fact, a text upon which Pappus enlarges discursively. Very valu- 
able are the systematic introductions to  the various books, which 
set forth clearly in outline the contents and the general scope 
of the subjects to be treated. From these introductions we are 
able to judge of the style of Pappusk writing, which is excellent 
and even elegant the moment he is free from the shackles of 
mathematical terminology. 

We can only conjecture that the lost book i., as well as book ii., 
was concerned with arithmetic, book iii. being clearly introduced 
as beginning a new subject. 

The whole of book ii. (the former part of which is lost, the 
existing fragment beginning in the middle of the 14th proposition) 
related to a system of continued multiplication coupled with the 
expression of large numbers in terms of "tetrads" (powers of 
~o ,ooo) ,  due to Apollonius of Perga. 

Book iii. contains geometrical problems, plane and solid. I t  
may be divided into five sections: ( I )  On the famous problem of 
finding two mean proportionals between two given lines, to which 
Hippocrates of Chios had reduced the problem of duplicating the 
cube. Pappus gives several solutians of' this prablem, including 
his own, and also a method of approximating continually t o  a 
solution, the significance of which he apparently failed t o  ap- 
preciate. (2) On the arithmetic, geometric and harmonic means 
between two straight lines, and the problem of representing all 
three in one and the same geometrical figure. This serves as an 
introduction to a general theory of means, of which Pappus dis- 
tinguishes ten kinds with examples. (3) On a curious problem 
suggested by Eucl. i. 21. (4) On the inscribing of each of the 
five regular polyhedra in a sphere. 

Of book iv. the title and preface have been lost, so that the 
programme has to be gathered from the book itself. At the be- 
ginning is the well-known generalization of Eucl. i. 47, then fol- 
low various theorems on the circle, leading up to the problem of 
the construction of a circle which shall circumscribe three given 
circles touching each other two and two. This and several other 
propositions on contact, e.g., cases of circles touching one another 
and inscribed in the figure made of three semi-circles and known 
as  &ppgXos (shoemaker's knife), form the first division of the 
book. Pappus turns then to a consideration of certain properties 
of Archimedes's spiral, the conchoid of Nicomedes, and the curve 
discovered by Hippias of Elis about 420 B c., and known by the 
name 4 ~e~paywvi{ouua, or quadratrix. Proposition 30 describes 
the construction of a curve of double curvature called by Pappus 
the helix on a sphere, a construction analogous to that of Archime- 
des's spiral in a plane. The area of the surface included between 
this curve and its base is found by the  classical method of "ex- 
haustion" equivalent to integration. The  rest of the book treats 
of the trisection of any angle, and the solution of more general 
problems of the same kind by means of the quadratrix and spiral. 
I n  one solution of the former problem is the first recorded use of 
the property of a conic (a hyperbola) with reference to the focus 
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and directrix. 
I n  book v., after a n  interesting preface concerning regular p d y -  

gons, and containing remarks upon the hexagonal form of the 
cells of honeycombs, Pappus addresses himself to  the comparison 
of the areas of different plane figures which all have the same 
perimeter (following Zenodorus's treatise on this subject), and of 
the volumes of different solid figures which all have the same 
superficial area; and, lastly, a comparison of the five regular 
solids. Incidentally Pappus describes the 13 other polyhedra 
bounded by equilateral and equiangular but not similar polygons, 
discovered by Archimedes, and finds, by a method recalling that 
of Archimedes, the surface and volume of a sphere. 

According to the preface, book vi. is intended to resolve diffi- 
culties occurring in the so-called pi~pbs dim-povoirp~vos. I t  ac- 
cordingly comments on the Splzaerica of Theodosius, the Moving 
Sphere of Autolycus, Theodosius's book OM Days and Nights, the 
treatise of Aristarchus, On the Sizes and Distances of the Sun and 
Moon, and Euclid's Optics and Phaenomena. 

The preface of book vii. explains the terms analysis and syn- 
thesis, and the distinction between theorem and problem. Pappus 
then enumerates works of Euclid, Apollonius, Aristaeus and 
Eratosthenes, 33 books i n  all, the scope of which he intends t o  
describe, with the lemmas necessary for their elucidation. With 
the mention of the Porisms of Euclid we have an account of the 
relation of porism to theorem and problem. In  the same preface 
are included ( a )  the famous problem known as "Pappus's Prob- 
lem," which formed, so to say, the "text" of Descartes's GkomJ- 
trie; (b) the theorems which were rediscovered by and named after 
Paul Guldin, but appear to  have been discovered by Pappus him- 
self. Book vii. contains also ( I ) ,  under the head of the de deter- 
minata sectiofze of Apollonius, lemmas which, closely examined, 
are seen to be cases of the involution of six points; ( 2 )  important 
lemmas on the Porisma of Euclid (see PORISM); (3) a lemma 
upon the Surface-Loci of Euclid which gives a complete proof 
of the focus-directrix property of the three conic sections. 

Lastly, book viii. treats principally of mechanics, the properties 
of the centre of gravity, and some mechanical powers. Inter- 
spersed are some questions of pure geometry. Proposition 14 
shows how to draw an ellipse through five given points. 

BIBLIOGRAPHY.-Of the whole work of Pappus the best edition is 
that of Hultsch, bearing the title Pappi Alexandrini collectionis quae 
superswat e libris manuscriptis edidit latina interpretatione et com- 
mentariis instrurit Frzdericus Hultsch (Berlin, 1876-78). Previously 
the entire collection had been published only in the Latin translation 
(with commentary) by Commandinus (Pesaro, 1588, etc.). For a 
detailed account of Pappus's work see G. Loria, Le scienze esatte nell' 
antica Grecia, 1914, esp. pp. 656-703; T. L. Heath, History of  Gre'eek 
Mathematics vol. ii. pp. 355-439. (T. L. H.) 

PAPUA, a name for the whole island of New Guinea, also 
used for British New Guinea, and known as Territory of Papua. 
(See NEW GUINEA.) 

PAPUAN LANGUAGES. Papuan languages are spoken 
in New Guinea and the adjacent islands, and in the Solomon 
group. The Halmaheran languages of Indonesia are included with 
them. The definition of the languages is essentially negative, and 
they are described as those languages of the Melanesian and 
Indonesian regions which differ entirely in grammar, and very 

.largely in  vocabulary, from the Austronesian. The Papuan lan- 
guages are not members of a single linguistic stock, but differ 
f rom one another in word-formation, in grammatical categories 
and expressions, and in syntax. The variations in vocabulary are 
extreme, and villages only a short distance apart use languages 
without a single common feature. 

G e o g r a p h i c a l  Distribution.- In the British portion of New 
Guinea there is an unbroken succession of Papuan forms of 
speech from the Netherlands boundary to  the St. Joseph and 
Vanapa rivers on the south coast, and to Collingwood bay on the 
north coast. East of these places Papuan languages are spoken 
on the hilIs inland and in the upper river valleys, and reach the 
coast only between Keakalo and Orangerie bays. East of Colling- 
wood and Orangerie bays and in the islands off the south-eastern 
end of New Guinea, no Papuan languages appear, except doubt- 
fully in Rossel island in the Louisiade archipelago. In  British 

territory more than sixty Papuan languages have been partially 
recorded, but only fifteen are known by graammars. These are:- 

I. Kunini on the coast west of the Fly delta. 
z .  Miriam in the eastern islands of Torres straits. 
3. Kiwai on the islands of the Fly delta, with many varia- 

tions in vocabulary. 
4. Tirio on the western shore of the Fly delta. 
5. Goaribari or Kerewa at the mouth of the Bamu river. 
6. Namau in the villages of the Purari delta. 
7. Orokolo on the Papuan gulf. 1 8 Toaripi or Moturnotu, a t  the eastern end of the Papuan 

gulf. 
9. Binandele, in the basins of the Mamba, Gira and Ope 

rivers in the north-west of the possession. 
10. Ambo or Afoa (Tauata) inland from Hall sound and 

around Mount Yule. 
11. Fuyuge or Mafulu in the mountains inland from Galley 

reach. 
12. Koiari, inland from Port Moresby, and Koita in the 

Motu villages. 
13. Mulaha (now extinct), on the south-east coast. 
14. Kwale, inland from Kapakapa. 
15. Magi or Mailu, in coast villages from Cheshunt bay to 

Toulon island. 
I n  the mandated territory the languages are Papuan. except in 

a few small districts on the coast, opposite islands where Melane- 
sian dialects are spoken. A large number of short word-lists are 
recorded, and six languages are represented by grammars: 

I. Kate, inland from Finschhafen. 
2. Bongu, inland from Astrolabe bay. 
3 .  Bogajim, inland from Astrolabe bay. 
4. Monumbo, on the coast a t  Potsdamhafen, opposite Vul- 

can island. 
5. Kavu, opposite Muschu island. 
6. Valman, east of Berlinhafen. 

I n  Netherlands territory there are many languages which are  
definitely non-Indonesian and non-Melanesian and are therefore 
included with the Papuan. But very little is known of the 
grammar and the uncertain classification depends almost entirely 
on vocabulary. One language of this region, the Nufor or Mefor, 
is represented by a grammar, but is essentially a mixed language. 
The best known of the Papuan languages are: 

On the north coast: 
I. Seka and Sentani, Lake Sentani. 
2. Pauwi, on the lo~ver Mamberamo river. 
3. Angadi, Goredu and Nagramadu in the neighbourhood of 

Lake Jamur. 
On the south coast: 

4. Mimika, inland ftom Mimika river. 
5. Merauke or Marind-anion, on the coast, between the 

Kumbe river and the British boundary. 
West of New Guinea in Halmahera, the 'orthern part of the 

island of Gilolo, the languages differ from the Indonesian. They 
are well known by -comparative grammars and word-lists, and 
are conveniently grouped with the Papuan. 

I n  New Britain several Papuan languages are recorded. Those 
known by grammars are : 

r .  Baining, in the mountains inland of Gazelle peninsula. 
2. Sulka, on the coast near Cape Orford. 

I n  New Ireland several Papuan languages are named but exact 
information is wanting. 

I n  the Solomon islands a t  least seven Papuan languages are 
known : 

I. Nasioi, on north coast of south-east Bougainville island. 
2. Koromira, adjacent to Nasioi. 
3. Telei or Buin, in south of Bougainville island. 
A .  Bilua in Vella Eavella island. 
5. Baniata in Randuvu (Rendova) island. 
6. Laumbe, in Russell (or Cape Marsh) island. 
7. Savo, in Savo island west of Florida. 

Classification.-A complete survey of the Papuan languages 
is not yet possible and classification based on grammar is pre- 
mature. At present no two Papuan languages show sufficient 
likeness in grammar to establish genealogical relationship and 
each name in the foregoing list represents an independent lin- 
guistic stock. 

Grammar.-Some of the Papuan languages are less complex 
than others, but all are difficult to acquire. Where Papuans and 
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Melanesians are in contact the Melanesian language is used by 
both. Many Papuan languages were unknown until about thirty- 
five years ago, and our present knowledge of them is mainly due 
t o  missionary studies in translating the Scriptures. 

The  pronouns of the various languages have no common basis. 
They often indicate the dual, and rarely a trial number by suffixes 
which may or may not be derived from the numeral: "two" and 
"three." Sometimes entirely distinct words are used Very few 
P a ~ u a n  languages have two forms of the first dual and ~ l u r a l  - - 
personal pronouns; one indicating the inclusion, the other the 
exclusion of the Derson addressed. so that "we" means either 
"you and I" or ''he and I" (in the plural "they and I"). I n  some 
languages the possessive pronoun does not differ from the per- 
sonal, but in others a suffix is used. There are many irregularities 
and omissions, and some languages use more than one method. 
A different pronoun or different method is sometimes used to 
indicate a special kind of possession, and these pronouns may 
sometimes be used without the noun. 

I n  most of the Papuan languages there is no indication of 
grammatical gender and the pronouns of the third person rarely 
distinguish sex. I n  a few languages there is a classification of 
nouns with a special pronoun for each class, and the classification 
is not sexual. 

I n  Nasioi the classification is as varied as the Bantu of Africa. 
The classes are distinguished by a suffixed article, and the 
numerals, possessive, interrogative and demonstrative pronouns 
and adjectives take endings in concord with the noun. 

The  genitive usually precedes, sometimes with a particle, 
sometimes with a pronoun, between the governed and governing 
words. 

I n  a few Papuan languages the subject and object of the verb 
are shown only by separate nouns or pronouns, the verb itself 
undergoing no change. In  most of the languages the objective 
pronoun is combined with the verb as prefix, infix or suffix. Some 
languages indicate the subject by a change in the verbal ending. 
This often varies according to tense. Other languages indicate 
both subject and object by distinct particles or by syllables 
meaning I-thee, I-him, you-me, etc., in which separate pronouns 
do not appear. Some of the Papuan verbs only indicate two per- 
sons, an inclusive person, used with the pronouns I and we, and 
an exclusive person used for all others, but in some languages 
the inclusive person is used with I ,  we and you, and the exclusive 
for he and they. 

Most Papuan languages have only the numerals "one" and 
"two," and three is rarely found. I n  some places Melanesian 
expressions are imitated. It is a Papuan custom to recall the 
number of objects by using parts of the body as tallies. 

B I B L I ~ G R A P H Y . - G ~ ~ ~ ~ ~ ~  Works: A. B. Meyer, "Die Papua Sprache 
in Niederlandische Neuguinea" Globus, 94 (1908) ; G. Friederici, Beit- 
ruge zur Volker und Sprachenkunde von  Deutsch-Neuguinea (1912), 
(Many references) ; G. Friederici, Melanesische Wanderstrasse (1912), 
(Many references) ; W. Schmidt, Die Sprachfamilien und Sprachen- 
kreise der Evde (Heidelberg, 1926) (pp. 148-154, a bibliography of 
the Papuan languages) ; S. H. Ray, "The Papuan Languages," Fest- 
schrift Meinhof (Languages of British possessions only). Other 
Works:  A. Hanlre, Grammatik und Vocabularium der Bongu Spvache, 
Archiv fiir das Studium deutscher Kolonialsprachen, viii. (1909) ; W. 
M. Strong, "The Tate Language," Man (1911) ; W .  S. V. Saville, "The 
Mailu Language," J.R.A.Z. (1912) ; C. Keysser, WGrterbuch der Kate- 
Sprache (1925) ; G. Pilhofer, "Fornenlehre der Kate-Sprache," Zeit- 
schrift fur Eingeborenen-Sprachen, xvii. (1927) ; J. H. L. Water- 
house, "The Baniata Language," &fan (1927).  (S. R ) 
PAPUANS (Malay papziwnh or puwah-puwah, "frizzled," 

"woolly-haired," in reference to their characteristic hair-dressing), 
the name given to the people of New Guinea and the other islands 
of Melanesia. The pure Papuan is found in most parts of New 
Guinea and is an element in Melanesia. Papuan elements formerly 
existed in Australia, and the Tasmanian race may be akin to  the 
Papuan. The typical Papuan is woolly haired, long headed, dark 
skinned, broad nosed. The nose is often prominent and convex. 

Their culture is very diverse, and in parts has been affected 
by contact with other peoples. Modern research (Armstrong and 
Laudtman) has added much to our knowledge of the Papuans, 
and further investigations are being undertaken from Australia, 
which controls the area by mandate. 

Social Order.-Custom regulates the duties in life, but where 
cases of doubt or difficulty arise, the old men-with more of 
social importance and individuality-discuss and decide the issue. 
Here and there are chiefs, or head men, and patrilineal succession 
is found in certain districts. The exogamic clans are local groups, 
totemic, and generally patrilineal, though kinship systems are 
"classifactory." Marriages are often regulated more by kinship, 

reckoned by  genealogical methods, than by 
clanship. Exchange marriages are frequent. 
In  Rossel Island-a mixed culture-a class 
system in decay was found by Armstrong. 
Once naked and unashamed, the people 
often suffer now from extreme prudishness. 
Polygamy was once prevalent. The  initia- 
tion rites included lessons in morals. Pre- 
nuptial chastity was rare. Individual own- 
ership of land was recognized. Children 
generally divided their father's property 
equally, but bequests (verbal) were re- 
spected. 

Magical practices were common, but the 
training of a magician was unpleasant and 
rigorous, the methods employed being of 
the ordinary type. (See MAGIC: PRIMI- 
TIVE.) Ceremonies-of a magico-religious 

BY COURTESY OF THE ROYAL 
PACKET NAVIGATION CO. nature-were performed in connection 
A P A P U A N  N A T I V E  OF with fishing and cultivation, close connec- 
D U T C H  N E W  G U I N E A  tion between sexual activity and agricul- 
tural success finding expression in rites of a peculiar nature. 

There is a belief in a class of powerful beings, most of which 
' 

are mischievous but stupid, though some are good. Beliefs are 
vague. That of transmigration into animals has been recorded. 
Another is that the soul leaves the body a t  death and goes to  an 
unknown island in the west. Some return and even marry mortals. 
Various forms of divination were employed. Spirits appeared 
in dreams; hero cults are recorded and of the Western Islands 
it is stated that they "had no deities or conception of a Supreme 
God." Ancestors are believed to control the food supply, and if 
customs are broken, withhold their favour. 

Products.-Yams, taro and sweet potatoes constitute in some 
districts the main food of the people, while in  others sago is the 
staple diet. Forest fruits and vegetables are also eaten. Maize 
and rice-which are not indigenous-are eagerly sought after. 
The Papuan varies his vegetable diet with the flesh of the wild 
pig, wallabi and other small animals, which are hunted with dogs. 
Birds are snared or limed. Fish abound a t  many parts of the 
coast, and are taken by lines, or speared a t  night by torch-light, 
or netted, or a river is dammed and the fish stupefied with the 
root of a milletia. Turtle and dugong are caught The kima, a 
great mussel weighing (without shell) 2 0  to 30 lb., and other shell- 
fish, are eaten, as are also dogs, flying foxes, lizards, beetles and all 
kinds of insects. Food is cooked in various ways. Cooking-pots, 
made at  various parts of the coast, form one of the great exchanges 
for sago; but where such vessels do not reach, food is cooked by 
the women on the embers, done up  in leaves, or in holes in the 
ground over heated stones. The sexes eat apart. I n  the interior 
salt is difficult to  get, and sea-water, which is carried inland i n .  
hollow bamboos, is used in cooking in place of it. Salt, too, is 
obtained from the ashes of wood saturated by sea-water. I n  the 
Fly river region, kava, prepared from Piper latifoliu?n or P. 
methysticum, is drunk without any of the ceremonial irnportance 
associated with it in Polynesia. As a rule the Papuans have no in- 
toxicating drink and do not know the art of fermenting palm-sap 
or cane-juice. Tobacco is indigenous in some parts and is smoked 
everywhere, except on the northeast coast and on the islands. 

Clo th ing  a n d  Ornaments.-The Papuan's chief home-made 
ornaments are necklaces, armlets and ear-rings of shells, teeth or 
fibre, and cassowary, cockatoo, or bird of paradise feathers-the 
last two, or a flower, are worn through the septum of the nose. 
With his head encircled by a coronet of dogs' teeth, and covered 
with a network cap or piece of bark-cloth, the septum of the nose 
transfixed by a pencil of bone or shell, and perhaps a shell or 
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fibre armlet or two, the Papuan is in complete everyday attire. 
On festal occasions he decks his well-forked-out and dyed hair 
with feathers and flowers, and sticks others in his ear-lobe holes 
and under his armlets; while a warrior will have ovula shells and 
various bones of his victims dangling from ringlets of his hair, 
or fixed to his armbands or girdle. The Papuan comb is a long 
piece of bamboo split a t  one end into prongs, while the other 
projects beyond the forehead sometimes two feet or more, and 
into i t  are stuck the bright feathers of parrots and other birds. 
The fairer tribes a t  the east end tattoo. Men are not tattooed till 

.they have killed some one. Raised cicatrices usually take the 
place of tattooing with the darker races. 

The Paouans build excellent canoes and other boats, and in 
some distiicts there are professional boat-builders of grkat skill, 
though in others this is now a lost art. These boats are either 
plain dug-outs, with or without outriggers, or regularly built by 
planks tightly laced and well caulked to an excavated keel. The 
"lakatoi" is composed of several capacious dug-outs, each nearly 
so ft. long. which are stronglv lashed together to a width of some 
i4 ft., dgcked and fitted &h two masts, each carrying a huge 
mat sail picturescjuc!j- fashioned. On the deck high crates are 
built for the reception of pottery for conveyance annually to the 
Fly River district to  exchange for  sago. 

Papuans use Pan-pipes, a Jew's harp of the Papuans' own fabri- 
cation, and the flute; on occasions of ceremony the drum only is 
used-this instrument being always open at  one end and tapped 
by the fingers. T o  the accompaniment of the drum, dancing 
almost invariably goes, but rarely singing. All sorts of jingling 
sounds also are music t o  the ear, especially the clattering in 
time of strings of beans in their dry shells. 

Nearly all Papuan houses are built on piles, and this not only 
on the coast but on the hillsides. I n  the north, the east and south- 
west of the island immense communal houses (morong) are met 
with. Some of these are between 500 and 700 ft. in length, with 
a rounded, boat-shaped roof thatched with palm-branches, and 
looking inside, when undivided, like dark tunnels. I n  some dis- 
tricts the natives live together in one of these giant structures, 
which are divided into compartments. As a rule elsewhere each 
family has its independent dwelling. On the north coast the houses 
are not built on piles; the walls, of bamboo or palm branches, 
are very low, and the projecting roof nearly reaches the ground; 
a barrier a t  the entrance keeps out pigs and dogs. A sort of table 
or bench stands outside, used by the men only, for meals and for  
the subsequent siesta. I n  east New Guinea sometimes the houses 
are two-storeyed, the lower part being used for stores. The  
ordinary house is  60 t o  70 ft. long, with a passage down the 
centre, and stands on a platform or veranda raised on piles, with 
the ridge-pole projecting considerably at  the gables so that the 
roof may cover i t  at each end. Inland villages are often situated 
on hills or on top of steep-faced rocks as difficult of access as 
possible, whence a clear view all round can be had, or the vil- 
lage is protected by high palisades and by fighting platforms 
on trees commanding its approaches. The "dobbos" are tree- 
houses, built in  high trees. On the north-east coast many of the 
villages are tastefully kept, their whole area being clean swept, 
nicely sanded, and planted with ornamental shrubs, and have in 
their centre little square palaver places laid with flat stones, 
each with an erect stone pillar as a back-rest. Excellent suspension 
bridges span some of the larger rivers. 

W e a p o n s  a n d  Tools.-Papuan weapons are the bow and arrow 
(in the Fly River region, the north and north-east coasts); a 
knife of a sharp segment of bamboo; a shafted stone club- - - 
rayed, disc-shaped or ball-headed (in use all over the island); 
spears of various forms, pointed and barbed; the spear-thrower 
(on the Finsch coast) ; and hardwood clubs and shields, widely 
differing in pattern and ornamentation with the district of their 
manufacture. The Papuan bow is rather short, the arrows barbed 
and tipped with cassowary or human bone. The Papuans were 
mostly ignorant of iron, but work skilfully with axes of stone 
or tridacna shell and bone chisels, cutting down trees 2 0  in. in 
diameter. Two men working on a tree trunk, one making a cut 
with the adze lengthwise and the other chopping off the piece 

across, will soon hollow out a large canoe. Every man has a stone 
axe, each village generally owning a large one. Their knives are 
of bamboo hardened by fire. In  digging they use the pointed 
stick. I n  British New Guinea alone is the man-catcher (a rattan 
loop a t  the end of a handle with a pith spike projecting into i t )  
met with. For war the men smear themselves in grotesque fashion 
with lime or ochres, and in some parts hold in their teeth against 
the chin a face-like mask, supposed to strike terror into the foe, 
against whom they advance warily (if not timidly), yelling and 
blowing their war-trumpets. The war canoe (which is a long, 
narrow dug-out outrigger, capable of holding 28 men) is only a 
transport, for they never fight in it. The conch-shell is the 
trumpet of alarm and call to arms. 

~ e k  R .  Hagen, Unter den Papuas (Wiesbaden, 1899) ; A. B. Meyer 
and R. Parkinson, Album von Papka Typen (Dresden, 1894) ; F. S. A. 
de Clercq, Etknograpkische Beschrifving van de West-en Noordkust 
van N.N.G. (Leyden, 1893) ; A. C. Haddon, Decorative Art o f  British 
New Guinea (1894) ; Reports of the Cambridge Anthropological expe- 
dition to the Torres Straits (1904) ; Annual Reports o n  Papua (1920- 
z r ) ~  W..E. Armstrong, Rossel Island (1928) ; G. Laudtman, Papuans 
of Kuonz. 

PAPYROLOGY. Papyrelogy means the science c r  study 
of papyri, but as commonly understood the scope of this study is 
narrowed on one side and widened on another. The papyri found 
in Egypt-which country, except for the charred rolls of Her- 
culaneum, has hitherto been their only source-are written in a 
variety of scripts and languages: ancient Egyptian in  its pro- 
gressive stages of Hieroglyphic, Hieratic, Demotic and Coptic, 
in Hebrew and Aramaic, in  Syriac, Persian and Arabic, as well 
as in Greek and Latin. Papyrology, however, and its foreign 
equivalents, Papyrologie, Papirologia, Papyrusforschung, etc., 
have come to be associated with papyri written in the two clas- 
sical languages, especially Greek, which is far commoner than 
Latin, and limit themselves to  the Graeco-Roman period of 
Egyptian history. On the death of Alexander the Great, who had 
occupied Egypt in 332 B.c., Ptolemy Soter I., the founder of the 
Ptolemaic dynasty, became satrap and subsequently king. Thence- 
forward, till the Arab invasion in the middle of the seventh cen- 
tury, Greek was the official language of the country. Under the 
earlier Ptolemies Greek-speaking settlers were introduced in con- 
siderable numbers, and by degrees the Greek language and Iitera- 
ture became so widely diffused and firmly rooted that their 
predominance remained unchallenged when Egypt was incorpo- 
rated in the empire of Rome. Literary fragments in Latin are rare, 
and for documentary purposes that language was little used except 
in military and legal business and in private correspondence 
between Roman officials themselves. After the Arab conquest 
Greek continued for a while to be officially employed side by side 
with Arabic, and then gradually died out. Greek, then, is the 
language with which the papyrologist is primarily concerned. H e  
will not of course neglect the evidence derived from contemporary 
documents in Demotic, Coptic, or Arabic, but the decipherment 
and interpretation of oriental scripts are left to  specialists in 
those tongues. Though thus circumscribed, however, on the one 
hand, on the other the term papyrology is somewhat loosely 
allowed to comprehend those analogous Greek or Latin texts 
which are found in Egypt iriscribed on substances other than 
papyrus-parchment, leather, wood, bone, fragments of limestone, 
and especially broken pottery or ostraca, which were very often 
used for short receipts and similar purposes. Inscriptions on 
stone are excluded; these form the material of the kindred science 
of epigraphy. The first professorship of papyrology was estab- 
lished in 1ao8 a t  Oxford. . .. 

HISTORY OF THE DISCOVERY OF PAPYRI 

18th Century.-Hercu1aneunn.-The first d~scovery of 
Greek papyri, of which we have record, was made a t  Hercula- 
neum, where in 1 7 5 2  the charred remains of a library were found, 
consisting almost entirely of philosophical works, mostly by  Philo- 
demus, an Epicurean contemporary of Cicero, others by  Epicurus 
himself or writers of his school. Copies of some of these were 
edited by Walter Scott (Fragmenta Herculanensia, 188;), others 
have been published in Italy. That find is as yet an isolated event. 
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I n  Egypt Greek papyri first made an appearance in 1778, when a 
European merchant bought one of a number of rolls said to  have 
been unearthed a t  Gizeh. The rest were torn up by the native 
finders and burned for the sake of their aromatic smell. Such 
is the picturesque but not very convincing story. That the home 
of the discoverers was Gizeh no one familiar with that village will 
doubt. As the place of discovery, however, the FayQm (the 
ancient Arsinoite nome), is plainly indicated by the contents of 
the single surviving roll. 

E a r l y  1 9 t h  Century.-About 1820 further appreciable finds 
began t o  be made. I n  the decade from 1815 to 1825 several 
groups of documents, many of the second century B.c., were un- 
earthed, chiefly a t  Memphis and Thebes, and for the most part 
found their way t o  the museums of London, Paris, Turin, Vienna 
and Leyden. The Turin section was edited by Amadeo Peyron in 
1826, and the others were brought out in more or less successful 
form during the next forty years. The first literary papyrus ob- 
tained from Egypt was a roll containing Book XXIV. of the 
Iliad, bought by William Bankes in 1821 and passed on by him to 
the British Museum. That institution also acquired in 1847 the 
papyrus of a lost classic which contains three orations of Hyper- 
ides, and subsequently the Funeral Oration of the same orator, 
which followed in 1856. 

L a t e  1 9 t h  Century.-The sporadic finds just described, though 
important, were relatively sparse, and i t  was only in the last 
quarter of the century that the great possibilities of Egypt as 
a source of papyri became fully apparent. The second period in 
the history of papyrus discovery began in 1877 and lasted for 
rather less than twenty years. I t  was marked by very large finds 
made in the ruins of Arsinoe and other places in the Arsinoite 
nome, and of Heracleopolis and Hermopolis, farther south in the 
Nile valley. Many of these finds were the accidental fruits of 
digging in the ancient mounds for sebakh, i.e., nitrous earth which 
is extensively used by the natives as a fertilizer. The fellahin 
had gradually awakened to the fact that papyrus was a marketable 
commodity, so that what formerly passed unheeded came to be 
more or less carefully preserved and handed on to dealers in 
antiquities. Other discoveries were the outcome of work under. 
taken by the dealers themselves, or by mere plunderers. The 
united result was a copious and fairly constant stream which 
flowed mainly to  London, Berlin and Vienna. During this period, 
in the winter of 1889, Prof. (now Sir Flinders) Petrie, excavating 
a t  Gurob in the FayQm, came upon some mummies of the early 
Ptolemaic age, in  the cartonnages of which papyrus had been 
used in place of cloth (see below). About the same time the Brit- 
ish Museum purchased a most important group of literary papyri, 
including Aristotle's treatise on the Constitution of Athens, the 
Mimes of Herondas, and part of the oration of Hyperides against 
Philippides, while another speech of Hyperides, that against 
Athenogenes, was acquired by the Louvre. 

Scientific Excavations.-The earlier discoveries outlined 
above proceeded almost entirely from the unskilled work, some- 
times authorized but often illicit, of natives, whose desultory 
methods involved much damage and loss. Those of the latest 
period, now in progress, have largely been the product of system- 
atic exploration superintended by properly qualified Europeans. 
I n  the winter of 1895-96 the first expedition of such a kind, 
definitely undertaken for the discovery of papyri, was conducted 
on behalf of the Egypt Exploration Fund (now Society) by Drs. 
D.  G. Hogarth, B. P. Grenfell and A. S. Hunt in the north of the 
FayQm. I t s  results, subsequently published in Fayam T o m s  and 
their Papyri, justified further efforts, and in the following season 
an enormous find was made by Grenfell and Hunt in the mounds 
of Behnesa, the ancient Oxyrhynchus, once the capital of a prov- 
ince. Among their earliest discoveries there was a leaf contain- 
ing new sayings of Jesus, which were published in a brochure 
under the title of Logia in 1897. Prompted by this success the 
Society founded in that year a Graeco-Roman branch with a view 
to systematic publication of what had already been secured as well 
as  to  further exploration. M70rk was carried on by the same pair 
a t  various sites in the FayGm, at El Hibeh in the Nile valley, and 
for five more seasons at Behnesa, and subsecluently by Mr. John 

Johnson on the sites of Heracleopolis, Aphroditopolis and An. 
tinoe. French scholars conducted excavations in the FayQm and 
middle Egypt (1901-4) ; Germans a t  Heracleopolis ( I  898-99), 
Elephantine, Hermopolis, Abusir a t  the entrance t o  the FayQm, 
and in the Fayilm itself; Italians at  Hermopolis (1903) and 
later a t  Oxyrhynchus, while at  Aphroditopolis a representative of 
the Cairo Museum made one of the most notable of recent dis- 
coveries, remains of a papyrus book containing comedies of 
Menander (1905). Meanwhile native digging, though overshad- 
owed, was not suspended, and papyri from that source continued 
to be offered for sale. A most important literary acquisition, the 
Bacchylides papyrus, came in this way to the British Museum at  
the end of 1896. Another highly valuable find of a different char- 
acter occurred in 1915, consisting of a very extensive group of 
documents known as the archives of Zenon, in which the central 
figure is an official of the third century B.C. The lion's share of 
this was obtained by the Museum of Cairo, but large sections have 
gone also to the British Museum and Florence, and a sprinkling 
to the United States. Since the interruption caused by  the World 
War little in the way of scientific excavation has been attempted, 
except by an American expedition from hlichigan university which 
has worked for several winters in the Fayilm on the site of the 
ancient Karanis, and discoveries by  natives, either in the course 
of their agricultural operations or by  less legitimate means, have 
again become the chief source of supply. Of the material recently 
placed on the market much has been secured by institutions in the 
United States, whose active participation both in field work and 
purchases marks a new departure in papyrology. 

CONDITIONS OF DISCOVERY 

A n c i e n t  Houses and Rubbish  Mounds.--Of the papyri re- 
covered hitherto, the bulk has proceeded from the ruins of ancient 
towns and villages. They may be found in deserted houses, where 
useless or forgotten papers were left lying about or perhaps put 
by for safety in a pot or other receptacle. Such conditions have 
been exemplified in sites on the edge of the FayQm desert. Papyri 
are to be found, again, in mere rubbish heaps, where waste paper 
was thrown away along with other house refuse. These piles of 
ancient rubbish may be the growth of several centuries, and may 
rise to  a height of some 30 feet. 

Cemeteries.-A second principal source is tombs. Books or 
papers were occasionally buried with their dead owners, and valu- 
able literary finds have sometimes been made in this way, e.g. ,  the 
Persae of Timotheus, which was found by German excavators a t  
Abusir. Moreover, in the Ptolemaic period waste papyrus was 
often employed in the process of mummification. I t  was the 
fashion to decorate human mummies with pieces of painted car- 
tonnage, in the composition of which papyrus was a common in- 
gredient. By removing the overlying plaster and paint and 
separating the layers the documents used may be recovered in a 
more or less legible condition. The Petrie Papyri, as mentioned 
above, and many others since, were so obtained. Sometimes, too, 
waste paper was utilized in the mummification of crocodiles and 
other sacred animals. The discovery of papyri in mummified 
crocodiles was first made by Grenfell and Hunt  in the Fayilm 
when working for the University of California; over 250 texts 
derived from this source were published in Tebtunis Papyri, vol. i. 

COLLECTIONS AND CLASSES OF PAPYRI 

As a result of the large production during the past generation 
papyri are now widely distributed, and very many museums and 
libraries possess a t  least a few specimens. The chief repositories 
are the British Museum, Oxford (the Bodleian library and 
Queen's college), Paris, Berlin, Vienna and Cairo. I n  Europe more 
or less extensive and valuable collections are to  be found in the 
Rylands library a t  Manchester, in Cambridge, Aberdeen, Trinity 
college at Dublin, Strasbourg, Leyden, Heidelberg, Leipzig, Ham- 
burg, Bremen, Giessen, Frankfurt, Halle, Wurzburg, Munich, 
Graz, Geneva, Basle, Florence, Turin and Oslo. I n  the United 
States the Universities of California and Michigan are especially 
prominent, and collections exist also at  Princeton, Cornell, Colum- 
bia, Wisconsin and elsewhere. I n  Egypt besides the large accumu- 







lation at Cairo there are some papyrl in the museum at Alexandria. 
In  a classification of papyri the main line of demarcation is 

between literary and non-literary. Sometimes indeed a doubt 
arises as to  which class a text belongs, e.g., a medical recipe may 
be an extract from a book or a private formula. Sometimes, again, 
a group, though including elements falling in both the above cate- 
gories is homogeneous enough t o  be most suitably treated as a 
whole. Such a group is formed by  the magical papyri. 

I. L i t e r a r y  P a p y r i :  Recovery of Lost Works.-The literary 
section falls in turn into two main groups, the new and the 
extant, and within these a number of subdivisions are conven- 
iently made. Of the new contributions to literature the following 
may be regarded as the most important. In  the sphere of theology 
the chief items are the Cairo fragments on vellum of the Gospel 
and Apocalypse of Peter (edited with facsimile by G. v. Geb- 
hardt, 1893) and the two series of Sayings of Jesus, found a t  
Oxyrhynchus and published in 1897 and 1904. In  classical litera- 
ture, lyric poetry has been decidedly fortunate. Besides Bacchyl- 
ides (first edited by F. G. Kenyon, 1897) there are new poems of 
Pindar (Oxyrh. Pap. 6j9,  841), numerous fragments of Sappho 
and ;2!caeus (Oxyrh. Pap. 7, i 2 ji-4, i 75;-9, Berl. Kliissiksrtexte 
V. I 2-13), and substantial pieces of Alcman, Ibycus and Corinna 
(Pap. du Louvre 7 I ,  Oxyrh. Pap. I 790, Berl. Klassikertexte V. 14). 
Drama can count three notable acquisitions, the greater part of 
the Zchneutae of Sophocles (Oxyrh. Pap. 1174), which for the 
first time affords a fair idea of a Sophoclean Satyr-play, extensive 
remains of the Hypsipyle of Euripides (Oxyrh. Pap. 8 5 2 ) ,  and 
large portions of several plays of Menander (ed. I by G. Lefhbvre, 
1907). Among later poets, important additions have been made to 
the remains of Callimachus and to the few extant speci- 
mens of the Greek mime through the discovery of the Mimes of 
Herondas. The Mimiambi of Cercidas (Oxyrh. Pap. 1082) and 
the Persae of Timotheus also deserve notice; the latter has the 
distinction of being probably the most ancient Greek literary 
manuscript yet known. I n  history, Aristotle's Athenian Comtitu- 
tion (ed. I by F. G. Kenyon, 1891) is an authority of the first 
rank, and perhaps the chief prize brought by the papyri so far. 
A second acquisition of much value though of smaller compass 
is the so-called Hellenica Oxyrlzy?zchia (Oxyrh. Pap. 842), the 
author of which is not determined with certainty but not im- 
probably was Ephorus. I n  any case the fragment is of impor- 
tance not only for the new information which it contains but also 
for its bearing on the work of Diodorus Siculus. A life of 
Euripides by Satyrus (Oxyrh. Pap. 1176), written in the form 
of a dialogue, is an interesting specimen of popular biography. An 
epitome of some of the lost books of Livy (Oxyrh. Pap. 668) 
constitutes the chief literary find in Latin. I n  the department of 
oratory, the six surviving speeches, or remains of speeches, of 
Hyperides, have all been found in Egypt. 

L o n g  S u r v i v a l  and Wide  Disseminat ion of Greek Litera-  
ture.-The multifarious literary remnants preserved in the 
papyri are a striking testimony to the popularity and diffusion of 
the Greek classics in Egypt. Not  till a comparatively late period 
does their decline become marked-a decline traceable partly to 
material decay and waning culture, partly, too, to the spread of 
Christianity, which tended to divert attention to theological writ- 
ings. Down t o  about the end of the third century the loss of 
great works does not seem to have gone very far. This considera- 
tion should lead to increased respect for tradition. If the materials 
available continued to be so large, statements of fact are not to be 
lightly dismissed even when they come from comparatively late 
writers. T o  invent where information lay ready to hand would be 
ridiculous. Some signal examples of the futility of a certain kind 
of scepticism may be seen in the papyri. For instance, the late 
Latin treatise on the Fall of Troy attributed t o  Dictys Cretensis 
begins with a statement that the book was a translation from 
Greek. A recent editor, rejecting that plain affirmation, decided 
that the Greek original was mythical. A good-sized piece of this 
original has since been found. 

E x t a n t  L i t e r a t u r e :  ( a )  Biblical.-A second principal class 
of literary papyri consists of those representing works already 
extant. Of the Greek Bible there are numerous early fragments, 

and both for the Old and the New Testament the oldest manu- 
scripts known are among the papyri. And they are not always 
mere fragments. From Egypt has lately come a well preserved 
book in the ancient binding containing a copy (on vellum), writ- 
ten probably in the fifth century, of the four Gospels (edited by 
H. A. Sanders, 1912). This is known as the Freer manuscript, 
from the name of the purchaser, and is now in Washington. I t  
differs from all others in the last chapter of St. Mark, where it  
gives a passage otherwise known only from a partial quotation in 
Latin by Jerome. Another Freer manuscript of considerable com- 
pass, a papyrus book, perhaps of the early fourth century, con- 
taining most of the Minor Prophets, was edited by the same 
scholar in 1927 along with a Berlin papyrus covering the greater 
part of Genesis and probably still earlier in date. 

(b)  Classical Authors.--Of the more familiar Greek classical 
writers not very many now remain quite unrepresented; the Latin 
authors are comparatively rare, but fragments of Virgil, Cicero, 
Livy, Sallust, Gaius and other jurists have been recovered. Valu- 
able textual evidence, often many centuries older than that which 
was previously available, has thus been obtained. Here again a 
genera! conf;rixation of tradition is a primary an6 satisfactory 
result. The papyri bring a certain number of minor improvements 
of reading, but prove that no serious deterioration occurred dur- 
ing the middle ages, and that the classical texts have been handed 
down to us substantially as they stood in the first centuries of the 
Christian era. Secondly, the earlier papyri commonly show what 
has been termed an eclectic type of text, that is to  say, they are 
seldom found to support a t  all consistently a single ms. or group 
of mss. but instead agree now with one, now another. An editor 
should therefore beware of attaching too much weight t o  one ms. 
or family; readings are to be judged on their own merits rather 
than on the general qualities of their source. Thirdly, the methods 
of the best modern scholarship have received from the papyri en- 
couraging support. 

11. Non-l i t e ra ry  Papyri.-The non-literary or documentary 
papyri naturally form an overwhelming proportion of the entire 
mass. A rough computation made a t  the end of 1927 put the total 
of published documents, including ostraca, in the neighbourhood 
of 12,000, and large numbers which have been found have yet to  
be edited. The earliest dated Greek papyrus so far known is a 
marriage-contract of the year 311 B.c., and each century from the 
third B.C. to  the eighth A.D. is now more or less copiously repre- 
sented. A documentary material is here presented which for ex- 
tent and variety is unmatched in any other archaeological 
department. Considered according to their subject-matter these 
papyri fall into two main classes, the official and the private, each 
of them including numerous subordinate groups. Under the former 
head come copies of laws, rescripts, edicts, records of official acts, 
reports of judicial proceedings and other kinds of public business, 
correspondence, assessments and receipts of taxes, inventories, 
accounts and the like. In  this class also are most conveniently 
placed documents which though emanating from private persons 
were addressed t o  officials, such as petitions, etc. 

Subjects  I l lus t ra ted :  (1) History.-The historian may reap 
a rich harvest in several directions. For the Ptolemaic dynasty 
valuable evidence is forthcoming, and fresh light has also been 
thrown on the chronology of some of the Roman emperors. Other 
direct contributions to  political history, though not frequent, are 
occasionally made; for instance, a recently published letter of the 
emperor Claudius to the people of Alexandria (H.  I. Bell, Jews 
and Christians in  Egypt, 1926), in which he states his views about 
the attribution t o  himself of divine honours, shows that a t  the be- 
ginning of his reign, a t  any rate, Claudius was as  much averse 
from extravagant pretensions as any of his predecessors. I n  an 
Oxyrhynchus papyrus, again, is preserved the proclamation 
which announced to the locality the decease of this same emperor, 
Claudius, and the accession of Nero. 

Local  Adminis t ra t ion ,  etc.-But it  is in the less prominent 
sphere of internal administration and economic, industrial and 
social conditions that the historical import of these business papers 
is especially striking. Here they are a prime source of informa- 
tion; and their significance is by no means limited to  Egypt, 
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though of course local evidence must be applied with caution to 
other parts of the Graeco-Roman world. Sometimes individual 
documents may prove particularly instructive, as for instance the 
so-called Revenue Papyrus (edited by B. P. Grenfkll, 1896), 
which reveals the highly complicated details of the working of an 
important State monopoly in the third century B.c.; or a document 
of the same period from Hibeh, in which is exhibited the elabo- 
rate organization of the official postal service. 

Social Life, etc.-With regard to the material conditions in 
which people lived, their culture, education, religion, habits and 
amusements, the papyri are a mine of information. This is one 
of their more immediately attractive sides, and nowhere are their 
peculiar qualities and significance more evident. Much private 
correspondence is found, and in this and the equally numerous 
petitions, contracts, accounts, etc., may be seen an almost endless 
variety of intimate and unposed scenes of common life. I n  one 
letter a person in financial difficulties is warned t o  beware of 
moneylenders; in another, a father describes how, egged on by 
his wife and daughter, he got his son transferred from the in- 
fantry into the cavalry; in another a prodigal confesses that he 
had brought himself to  destitution and begs for forgiveness. There 
are formal invitations, couched, like those of to-day, in  the third 
person, to  dinner; lists of viands; contracts with musicians and 
other artistes who were engaged to perform on festive occasions; 
an order for an inquest on a slave who had fallen from a house in 
an endeavour to  get a good view of some dancing-girls; athletic 
diplomas; a list of articles in pawn; a question addressed to the 
local oracle about a man's matrimonial prospects; the complaint 
of an outraged wife that her husband had locked her out of doors: 
these are a few samples of a material from which a realistic 
picture may be made. 

(2) Law.-The legal side of the papyri is also of much im- 
portance. Both Greek law, which came to Egypt with the Ptole- 
maic dynasty, and Roman law, which was afterwards engrafted 
upon the earlier system, obtain in them valuable evidence and 
illustration. As in the department of history, single texts of 
special interest sometimes occur, e.g., a papyrus a t  Halle which 
preserves in eleven columns a number of ordinances in force at  
Alexandria in the third century B.C. (Dikaiornata, 1913), or a still 
larger text of the Roman period a t  Berlin, which is a kind of 
manual for the guidance of the minister of finance (Gnomon  des 
Idios Logos, 1919). But here again much is to  be gleaned from 
the multifarious edicts, reports of judicial proceedings, petitions, 
wills, contracts and other such papers. 

(3) Philology.-Another subject having a considerable debt 
to  acknowledge is philology. I n  the new edition of Liddell and 
Scott's Greek lexicon, now in course of publication, there are 
many references to the papyri; and they figure prominently in 
every page of Moulton and Milligan's Vocabz~lary of the  N e w  
Tes tament .  I t  is indeed in its bearing upon what has been mis- 
called "Biblical Greek" that the linguistic evidence of the docu- 
ments has proved to be especially illuminating. They have shown 
that the supposed peculiarities of the Greek of the New Testa- 
ment were illusory; its vocabulary and syntax reappear in the 
documentary papyri, where are found many of the words and con- 
structions formerly explained as due to  Semitic influence. In  
short, the New Testament, like the papyri, merely reflects the 
vernacular of the day. 

Numismatics and Metrology are also subjects which find valu- 
able data in the papyri, where, naturally, money matters are a 
constantly recurring topic, and references to weights and measures 
are frequent. Occasionally tables drawn up for purposes of refer- 
ence or for committing to memory are found. 

Pa1aeography.-The palaeography of papyri, both literary and 
documentary, is dealt with elsewhere (see PALAEOGRAPHY: 
Greek ) .  For the history of Greek writing they are of course 
highly important. In  the literary and cursive hands of the papyri 
is to  be found the origin of the uncial and minuscule scripts of 
the vellum codices, and the date and source of the older of these 
have sometimes to be revised in the light of the papyrus evidence. 
A useful contribution is made also to  Latin palaeography. 
B ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ . - ~ n t r o d u c t o r y . - U .  Wilcken and L. Mitteis, Grund- 

ziige und Chrestomatlzie der Papyrwkunde (Leipzig, and Berlin, 
1912) ; W. Schubart, Einfi~hrung i n  die Papyruskunde, dealing with 
both literary and non-literary texts (1918) ; G. Milligan, Here and 
there among the Papyri, treating the papyri primarily in relation to' 
the New Testament (1922). 

Descriptions of Excavations.--Egypt Exploration Society, Archae- 
ological Reports (1896-99, 1902-07) ; B. P. Grenfell, A. S. Hunt 
and D. G. Hogarth, F i y u m  Towns and t h ~ i r  Papyri (1900) ; Bull. 
de corr. hellen., vol. xxv. pp. 380-411 (1901) ; Arclziv. fur Papyrus- 
forschung, vol. i. pp. 376-78 ( I ~ o I ) ,  vol. ii. pp. 293-336 (1903). 

Principal editions of Texts.-W. Brunet de Presle and E. Egger, 
Papyrus grecs du Muse'e du  Louvre (1866) ; Sir J. P. Mahaffy and 
J. G. Smyly, The Flinders Petrie Papyri, vol. i.-ii. (Dublin, 1891- 
1905); F. G. Kenyon and H. I. Bell, Greek Papyri i n  the British 
Museum, vol. i.-v. (1893-1917) ; U. Wilcken and others, Griech. 
Urkunden aus den Museen zu Berlin, voI. i.-vii. (1893-1926) ; C 
Wessely, Corpus Papyrorum Raineri (1895) ; B. P. Grenfell and A. S. 
Hunt, Oxyrhynchus Papyri, vol. i.-xvii. (1896-192 7) ; B. P. Grenfell, 
Greek Papyri, chiefly Ptolemaic (Oxford, 1896) ; J. Nicole, Les 
Papyrus de Gendve (Geneva, 1896-1906) ; B. P. Grenfell and A. S. 
Hunt, New Classical Fragments, etc. (Oxford, 1897) ; U. Wilcken, 
Griech. Ostraka aus Aegypten w. Nubien (Leipzig and Berlin, 1899) ; 
B. P. Grenfell, A. S. Hunt and D. G. Hogarth, Fdyum Towns and 
their Papyri (1900) ; B.  P. Grenfell and A. S. Hunt, Amherst Papyrz, 
vols. i. and ii. (1900, 1901) and Tebtunis Pspyri, vols 1. and ii. 
(1902-1907) ; H. Diels, U, v. Wilamowitz-Moellendorf, W. Schubart, 
etc., Berl. Klassikertexte i.-vi. (1904-10) ; T. Reinach and others. 

Papyrus grecs et dtmotiqzces, recueillis en  Egypte (1905) ; B. P. 
Grenfell and A. S. Hunt, Hibeh Papyri (1906) ; L. Mitteis, Griech. 
Urk. der Papyrussanzmlung z u  Leipsig (1.906) ; G. Vitelli and D. 
Comparetti, Papirz Fiorentinz, vol. i.-iii. (Milan, 1906-15) ; P Jouguet 
and others, Papyrus grecs de Lille, vol. i.-ii. (1907-23) ; E. Kornemann 
and P. M. Meyer, Griech. Papyri . . . zu  Giessen (1910-12); J. 
Maspero, Papyrus Grecs d'tpoque byzantine, vol. i.-iii. (1911-16) ; 
A. S. Hunt and others, Catalogue o f  Greek Papyri i n  the Rylands 
Library, Manchester (1911 and I ~ I S ) ,  P. M. Meyer, Griech. Papy- 
rusurkunden der Hamburger Stadtbibl. (1911-24) ; P. Jouguet, Papy- 
rus de Thtadelphie (1911) ; F.  Preisigke?. Griech. Papyrus der 
Universitatsbibl. eu  Strassburg, vols. i. and 11. (1912-20) ; G Vitelli 
and others, Papiri greci e latini, voi. i.-viii. (1912-27) ; Sammelbuch 
griech. Urk. aus. Aegypten, a collection of scattered publications edit. 
by F. Preisigke and cont. by F Bilabel (1915-26) ; A. Hrisenberg 
and L. Wenger, Veroffentliclzungen aus der Papyrussammlung zu 
Munchen (Leipzig and Berlin, 1914) ; P. M. Meyer, Griech. Texte 
aus Aegypten (1916); U .  Wilcken, Urk ,  der Ptolemaerzeit, vol. i. 
(1922-27), a re-edition of Ptolemaic papyri from the earlier finds; 
P. Viereck, Griech. und griech.-demotbche Ostraka . . . zu Strassburg 
(1923) ; C. C. Edgar, Zenon Papyri ( 2  vols. 1925-26; vols. lxxix. and 
lxxxii. of Cat. gtn. des ant. Cgypt. du Xuse'e du  Caire) ; G. Zereteli, 
Papyri russischer und georgischer Sammlungen, pts. i and iv. (192 j- 
27), H. J. M. Milne, Catalogue o f  literary Papyri i n  the British . - .  
Museum (1927). 

Collections of new Jiterary texts.-J. M. Edmonds, The  New 
fragments of Alcaeus, Sappho and Corinna (1909); A. S. Hunt, 
Tragicovum fragmenta papyracea (1912) ; E. Diehl, Suppl Sophocleum 
(1913) ; H. von Arnim, Suppl. Euripideum (1913) ; K. Jander, 
Oratorum et rhetorum fraamenta (Bonn. IQI?)  : 0. Schroeder. Novae , . " ,  
Comoediae fragmenta kx&ptis Menandreis (Bonn, 191 j )  ; E' Diehl, 
Suppl. Lyricum (3rd ed., 1917) ; R. Pfeiffer, Callimachi fragmenta 
nuper reperta (1921) ; F. Bilabel, Die kleineren Historikerjragmente 
auf Papyrus (1923). Many texts from the papyri are also included 
in such books as the following: J. M. Edmonds, Lyra Graecu 
(1922-27) ; E. Lobel, T h e  Fragments of  Sappho (1925) ; J U Powell, 
Collectanea Alexandrina (Oxford, 1925), and E. Lobel, The Fragments 
o f  the Lyrical Poems o f  Alcaeus (1927). 

Selections of non-literary Texts.--G. Milligan, Selections from the 
Greek Papyri (Cambridge, 1910) , S. Witkowski, Epistz~lae privatae 
Graecae aet. Lagidarum (Leipzig, 1911) ; U. Wilcken and L. Mitteis, 
Grundeiige u. Chrestomathie der Papyruskunde (1912) ; G Ghedini, 
Lettere cristiane del iii. et iv .  secolo (1913) ; P. M. Meyer, Juristische 
Papyri (1920) and a selection for the Loeb series now in preparation. 

Papyrological periodicals.-Archiv fur Papyrusforschung, edit. U .  
Wilcken (1901 et seq.) ; Aegyptus, edit. A. Calderini (1920 et seq.). 

(A. S. H.) 
PAPYRUS (pLp-i'rgs), the paper reed, the Cyperus  Papyrus 

(Linn.) in ancient times cultivated in the Delta of Egypt, where 
it was used for various purposes, and especially as  a writing 
material. The plant is now extinct in Lower Egypt, but  is found 
in the Upper Nile regions and in Abyssinia. The first accurate de- 
scription of the plant is given by Theophrastus, from whom we 
learn that it  grew in shallows of 2 cubits (about 3 ft.) or less, its 
main root being of the thickness of a man's wrist and 10 cubits in  
length. From this root, which lay horizontally, smaller roots 
pushed down into the mud, and the stem of the plant sprang up  to 
the height of 4 cubits, being triangular and tapering in form. 

The various uses to  which the papyrus plant was applied are 
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also enumerated by Theophrastus. Of the head nothing could be 
made but garlands for the shrines of the gods; but the wood 
of the root was employed in the manufacture of different utensils 
as well as for fuel. Of the stem of the plant were made boats, 
sails, mats, cloth, cords, and, above all, writing materials. Its pith 
was also a common article of food, and was eaten both cooked 
and in its natural state. Herodotus, too, notices its consumption 
as food, and incidentally mentions 
that it  ~ r o v i d e d  the material of 7 
which (he priests' sandals were 
made. H e  likewise refers to  its 
use as tow for caulking the seams 
of ships. That the plant was itself 
used also as  the principal mate- 
rial in the construction of light 
skiffs suitable for the navigation 
of the pools and shallows of the 
Nile, and even of the river itself, 
is shown by  sculptures of the 
fourth dynasty, in which men are 
represented building a boat with 
stems cut from a neighbouring 
plantation of papyrus. I t  is to  
boats of this description that 
Isaiah (xviii. 2 )  probably refers 
in the "vessels of bulrushes upon 
the waters." 

The widespread use throughout 
the ancient world of the writing 
material manufactured from the 
papyrus plant is attested by early I A 1 1  
writers, and by documents and ( I 
sculptures. Papyrus rolls are rep- F R O M  ( P L A N T )  C O N S T A N T I N ,  - M E R Y E I L L E S  D E  

resented in ancient ~ ~ ~ ~ ~ i ~ ~ ~ ~ l l -  LA N A T U R E"  ( B A I L L I ~ R L  
S O N ) .  ( A  8 6 )  

B A I L L O N ,  ' H I S T O I R E  D E S  P L A N T E S "  ( H ,  B O N .  

paintings ; and extant examples N A I R E )  

of the rolls themselves are suffi- :;%", " , ~ ~ ~ ~ U S p L ~ ~ ~ Y R ~ ~ ~ ; I  
ciently numerous. The early use 3-12 FT, 
of papyrus among the Greeks A. sinale flower showing 3 stamens I - - .  

is proved by  the-reference of and t i ~ d  stigma. 8. Single floral 

Herodotus to  its introduction (A  and en'arged) 

among the Ionian Greeks, who gave it the name of 6~+Bkpa~, 
"skins," the material t o  which they had already been accustomed. 
I n  Athens it  was doubtless in use for literary as well as for other 
purposes as early as the 5th century B.C. An inscription relating 
to the rebuilding of the Erechtheum in 407 B.C. records the 
purchase of two papyrus rolls. 

Papyrus also made its way into Italy, but a t  how early a period 
there is nothing to show. I t  may be presumed, however, that from 
the very first i t  was employed as the vehicle for Roman literature. 
Under the Empire its use must have been extensive, for not only 
was it  required for the production of books, but it was universally 
employed for domestic purposes, correspondence and legal docu- 
ments. 

The account which Pliny ( N . H .  xiii. 11-13) has transmitted t o  
us of the manufacture of the writing material from the papyrus 
plant should be taken strictly to refer to the process followed in 
his own time; but, with some differences in details, the same gen- 
eral method of treatment had doubtlessly been practised from time 
immemorial. His text, ho

w

ever, is so confused, both from obscur- 
ity of style and from corruptions in the mss., that there is much 
difference of opinion as to the meaning of many words and phrases 
employed in his narrative, and their application in particular points 
of detail. I n  one important particular, however, affecting the 
primary construction of the material, there can no longer be any 
doubt. The old idea that it  was made from layers growing between 
the rind and a central stalk has been abandoned, as it  has been 
proved that the plant, like other reeds, contains only a cellular 
pith within the rind. The stem was in fact cut into longitudinal 
strips, those from the centre of the plant being the broadest and 
most valuable. The strips (inae, philyrae) were laid side by side 
to the required width, thus forming a layer (scheda), across which 
another layer of shorter strips was laid at  right angles. The two 

layers thus "woven"--Pliny uses the word texere in describing 
this part of the process-formed a sheet (plagula or net), which 
was then soaked in water of the Nile. 

The mention of a particular water has caused trouble to  the 
commentators. Some have supposed that certain chenlical proper- 
ties of which the Nile water was possessed acted as a glue or 
cement to cause the two layers to  adhere; others, with more rea- 
son, that glutinous matter contained in the material itself was 
solved by the action of water, whether from the Nile or any other 
source; and others again read in Pliny's words a n  implication that 
a paste was actually used. The sheet was finally hammered and 
dried in the sun. Any roughness was levelled by  polishing with 
ivory or a smooth shell. But the material was also suljject to  other 
defects, such as  moisture lurking between the layers, which might 
be detected by strokes of the mallet; spots or stains; and spongy 
strips (taeniae), in which the ink would run and spoil the sheet. 
When such faults occurred, the papyrus must be re-made. T o  form 
a roll the several sheets were joined together with paste (glue being 
too hard), but not more than twenty sheets in a roll (scapus). 
As, however, there are still extant rolls consisting of more than the 
prescribed number of sheets. either the reading of vic~nnc! is cor- 
rupt, or the number was not constant in all times. The scapus 
seems to have been a standard length of papyrus, as sold by the 
stationers. The best sheet formed the first or outside sheet of the 
roll, and the others were joined on in order of quality, so that the 
worst sheets were in the centre of the roll. 

The different kinds of papyrus writing material and their dimen- 
sions are also enumerated by Pliny. The best quality, formed 
from the middle, and broadest strips of the plant, was originally 
named hieratica, but afterwards, in flattery of the emperor Au- 
gustus, i t  was called, after him, Augusta; and the charta Livia, or 
second quality, was so named in honour of his wife. The Izieratica 
thus descended to the third rank. The first two were 13 digiti, or 
about g& in. in width; the hieratica, 11 digiti or 8 in. Next came 
the charta amphitheatrica, named after the principal place of its 
manufacture, the amphitheatre of Alexandria, of g digiti or 64 in. 
wide. The charta Fanniana appears t o  have been a kind of papyrus 
worked up from the amphitheatrica, which by flattening and other 
methods was increased in width by an inch, in  the factory of a 
certain Fannius a t  Rome. The Saitica, which took its name from 
the city of Sais, and was probably of 8 digiti or 58 in., was of a 
common description. The Taeniotica, named apparently from the 
place of its manufacture, a tongue of land ( r a ~ v i a )  near Alex- 
andria, was sold by weight, and was of uncertain width, perhaps 
from 48 to 5 in. And lastly there was the common packing-paper, 
the charta emporetica, of 6 digiti or 43 in. Isidore (Etymol. vi. 10) 
mentions yet another kind, the Corneliana, first made under C. 
Cornelius Gallus, prefect of Egypt, which, however, may have 
been the same as the amphitheatrica or Fanniana. I n  t+he reign of 
Claudius another kind was introduced and entitled Claudia. The 
charta Augusta was, from its fineness and porous nature, ill suited 
for literary use; it  was accordingly reserved for correspondence 
only, and for other purposes was replaced by the new paper. 

The charta Claudia was made from a composition of the first 
and second qualities, the Augzdsta and the Livia, a layer of the 
former being backed with one of the latter; and the sheet was 
increased t o  nearly a foot in width. The largest of all, however, 
was the macrocollon, probably of good quality and equal to  the 
hieratic, and a cubit or nearly 18 in. wide. I t  was used by Cicero 
(Ep. ad  Attic. xiii. 25, xvi. 3). The width, however, proved in- 
convenient and the broad sheet was liable to injury by tearing. An 
examination of extant papyri has had the result of proving that 
sheets of large size, measuring about 12 in., were sometimes used. 
A large class of examples runs to 10 in., others to  8 in., while the 
smaller sizes range from 4 to G in. I t  has been observed that the 
width of extant rolls of papyrus does not tally satisfactorily with 
Pliny's measurements. I t  is possible that the breadth (not the 
height) of the individual rolls was referred to. 

I The first sheet of a roll was named ? T P W T ~ K O X X O V ;  the last, 
~ C T X ~ T O K ~ ~ X L O V .  Under the Romans, the former bore the name of 
the comes iargitionutn, who had control of the manufacture, with 
the date and name of place. I t  was the practice to cut away the 



portion thus marked; but in case of legal. documents this mutilation 
was forbidden by the laws of Justinian. On the Arab conquest 
of Egypt in the 7th century, the manufacture was continued, and 
the protocols were n~arked at  first, as it  appears, with inscriptions 
in both Greek and Arabic, and later in the latter language alone. 
There are several examples extant, some being in the British 
Museum, ranging between the years 670 and 715. The Arab in- 
scriptions are accompanied by curious scrawls on each side, 
which may be imitated from words used in the ~~~i~ inscriptions 
of the Roman period. 

Papyrus was cultivated and manufactured for writing material 
by the Arabs in Egypt down to the time when the growing industry 
of paper inethe 8th and 9th centuries rendered it  no longer a 
necessity- (See  P A p ~ ~ . )  I t  Seems to have entirely given place to  
paper in the 10th century. Varro's statement, repeated by Pliny, 
that papyrus was first made in Alexander's time, should probably 
be taken to mean that its manufacture, which till then had been 
a government monopoly, was relieved from all restrictions. I t  is 
not probable, however, that it  was ever manufactured from the 
native plant anywhere but in Egypt. At Rome there was cer- 
tainly some kind of industry in papyrus, the charta Fanniana, al- 
ready referred to, being an instance in illustration. But it  seems 
probable that this industry was confined to the re-making of 
material imported into Italy, as in the case of the charta Claudia. 
This second manufacture, however, is thought to have been detri- 
mental to the papyrus, as it  would then have been in a dried condi- 
tion requiring artificial aids, such as a more liberal use of gum 
or paste, in the process. The more brittle condition of the Latin 
papyri found at  Herculaneum has been instanced as the evil result 
of this re-making of the material. 

As to  cultivation of the plant in Europe, according to Strabo 
the Romans obtained the Papyrus plant from Lake R-asimene 
and other lakes of Etruria, but this statement is unsupported by 
any other ancient authority. At a later period, however, a Papyrus 
was cultivated in Sicily, which has been identified by Parlatore 
with the Syrian variety ( C ~ p e r u s  s ~ r i a c u s ) ,  fa r  exceeding in height 
the Egyptian plant, and having a more drooping head. But In 
the 13th century it  began to fail, and in 1591 the drying UP of 
the Papireto caused the extinction of the plant in that district. I t  is 
still to  be seen a t  Syracuse, but it  was probably transplanted 
thither a t  a later time, and reared only as  a curiosity, as there is 
no notice of it to  be found previous to 1674. 

Even after the introduction of vellum as the ordinary vehicle for 
literature papyrus still continued to some extent in use outside 
Egypt, and was not entirely superseded until a late date. I t  ceased, 
however, to be used for books sooner than for documents. In  the 
5th century St. Augustine apologizes for sending a letter written 
on vellum instead of the more usual substance, papyrus (EP .  xv.1; 
and Cassiodorus (Varr.  xi. 38), writing in the 6th century, indulges 
in a high-flown panegyric on the plant and its value. Of mediaeval 
literary Greek papyri very few relics have survived, but of docu- 
ments coming down to the 8th and 9th centuries many are being 
brought to light among the discoveries in Egypt. 

Mediaeval Latin mss. on papyrus in book form are still extant 
in different libraries of Europe, viz. : the Homilies of St. Avitus, of 
the 6th century, a t  Paris; Sermons and Epistles of St. Augustine, 
of the 6th or 7th century, a t  Paris and Geneva; works of Hilary, 
of the 6th century, a t  Vienna; fragments of the Digests, of the 
6th century, a t  Pommersfeld; the Antiquities of Jose~hus ,  of the 
7th century, a t  Milan; Isidore, D e  ContemPtu mundi,  of the 7th 
century, a t  St. Gall; and the Register of the O ~ u r c h  of Ravenna, 
of the 10th century, a t  Munich. The employment of this material 
in Italy for legal purposes is sufficiently illustrated by the large 
number of documents in Latin which were preserved at  Ravenna, 
and date from the 5th to  the 10th century. I n  the papal chancery 
it was used at  an early date and in the 10th century papyrus 
was used, to  the exclusion of other materials, in papal deeds. In  
France it was a common writing substance in the 6th century 
(Gregory of Tours, Hist .  Franc. V. 5). Of the Merovingian period 
there are still extant several papyrus deeds, the earliest of the year 
625, the latest of 692. Under Charlemagne and his successors it 
was not used. By the 12th century the manufacture of papyrus 

had entirely ceased, as appears from a note by  Eustathius in his 
commentary on the Odyssey,  xxi. 390. 

See Melch. Guilandino's commentary on the chapters of Pliny 
relating to Papyrus, Papyrus, hoc est commentarius, etc. (b1enice, 
1572) ; Montfaucon, "Dissertation sur la plante appellCe Papyrus," 
in the Mtmoires de Pacaddmie des inscriptions (1729), pp, 592-608; 
T. C. Tychsen, <'De chartae papyraceae in Europa per medlum aevurn 
usu," in the Comment. Soc. Reg. Scient. Gottingemis (182o), pp. 
141-208; Dureau de la Malle, "MCmoire sur le papyrus," in the 
Mdnr. de Tinstitut (1851). pp. 140-183; P. Parlatore, "MCmoire sur 
le papyrus des anciens," in the Mdm. d I'acad. des sciences (18541, 
pp. 469-502; Blumner, Technologic zcnd Terminologie der Gewerbe 
und Kunste bei Griecken und Romern, i. 308-327 (Leipzig, 187;) ; 
C. Paoli, Del PaPiro (Florence, 1878) ; G. Cosentino, "La Carts di 
papiro," in Archivio storfco siciliano (18891, PP. 134-164. See also 
W. Wattenbach, Das Sckn'ftwese~z i m  Mittelalter (Leipzig, 1896) ; T. 
Birt, Das antike Buchwesen (Berlin, 1882) ; F. G .  Kenyon, Tke 
Palaeography of Greek Papyri (Oxford, 1899) ; and W. Schubart, Das 
Buck bei den Griechen und Romern (Berlin, 1907). (E. M. T.) 

PAR, technically, a commercial and banking term. When 
stocks, shares, etc., are purchasable a t  the price originally paid 
for them or a t  their nominal or face value they are said t o  be 
at par. When the purchase price is higher than the face value, 
they are above par, or at  a premium; when below face value, 
they are below Bar, or a t  a discount. Par of exclzange is the 
amount of money in the currency of one country which is equiv- 
alent to the same amount in the terms of ar-other, both cur- 
rencies being of the same metal and of a fixed standard of weight 
and purity. (See  EXCHANGE.) 

PARA or GRAQ PARA, a northern state of Brazil, 
bounded on the north by British Guiana, Surinam, and the teril. 
tory of Amapi, east by the Atlantic and the states of Maranhao 
and Goiaz, south by Mato Grosso, and west by Amazonas. Areal 
losses sustained through the creation of the territory of AmapA in 
September 1943 reduced the size of the state to 471,847 sq.mi.; 
population (derived from the census of 1940), 926,8io. The 
Amazon valley has its outlet to the ocean through the central part 
of the state, the territory on both sides rising to the level of the 
ancient plateau that once covered this part of the continent. I n  
the north is the Guiana plateau; in the south the country rises in 
forested terraces and is broken by escarpments caused by the 
erosion of the northern slope of the great central plateau of 
Brazil. With the exception of the grassy plains on the island of 
Maraj6 and intermittent savannas on the plateaus, the state is  
densely forested, and its lowest levels are dissected by a n  intricate 
hydrographic pattern. 

The rivers of the state may be grouped under two general sys- 
tems: the Amazon and its tributaries, and the Tocantins and its 
tributaries. The Amazon crosses the state in a general E N.E. di- 
rection for about 500 miles. I ts  channels, tributaries, fusos 
(arms), igarape's (creeks, or literally, "canoe paths"), by-chan- 
nels and reservoir lakes form an extremely complicated drainage 
system. From the south two great tributaries are received--the 
Tapaj6z and Xingfi-both having their sources outside the state 
(see AMAZON). The Par& estuary, usually called the Rio do Par i ,  
belongs to the Tocantins, although popularly described as a mouth 
of the Amazon. Very little Amazon water passes through i t  ex- 
cept in times of flood. I t  is connected with the Amazon by  
navigable tidal fz~ros, in which the current is hardly perceptible. 

Lying across the mouth pf the Amazon and dividing it into 
three channels are the islands of Caviana and Mexiana, the first 
47 mi. and the second 2 7  mi. in length, north-west to  south-east, 
both traversed by the equator, and both devoted to cattle- 
raising. Somewhat different in character is the island of iLIaraj6. 
or Joannes, which lies betneen the Amazon and Park estuary. 
I t  is 162 mi. long by 99 mi. wide, and its area is about 15,ooo 
sq.mi. This island is only partly alluvial in  character, a considerable 
area on its eastern and southern sides having the same geological 
formation as the neighbouring mainland. The larger part. the 
north-western, belongs to  the flood-plains of the Amazon, being 
covered with swamps, forests and open meadows, and subject t o  
annual inundations. There are several towns and villages on the 
island, and stock-raising has long been its principal industry. 
Of interest to archaeologists is one of its several lakes, called 
Arari, in the centre of which is a small island celebrated for its 



Indian antiquities. chiefly pottery. 
P a r i  is crossed by the equator, and its climate is wholly tropi- 

cal, but there is a wide variation in temperature and rainfall. In  
general. it is hot and dry on the Guiana plateau, and hot and 
humid throughout the forested region. In  the latter, there are 
two recognized seasons, wet and dry, which differ only in the 
amount of rainfall, a strictly dry season being unknown. The 
trade winds, which blow u p  the Amazon with much force, mod- 
erate the heat and make healthful most of the settlements on the 
great river itself; but the settlements along its tributaries, which 
are not swept by these winds, are afflicted ni th  malaria. The popu- 
lation is concentrated a t  widely separated points on the coast and 
navigable rivers, except on Maraj6 island, where open country 
and pastoral pursuits have opened up  inland districts. The princi- 
pal occupation is the collecting and marketing of forest products 
such as rubber (from Hevea brasiliensis), gutta-percha or balata 
(~Mi?nz~sops elata), Brazil nuts (Bevtlzolletia excelsis), sarsaparilla 
(Smilax), coumaf*a or tonqua beans (Dipterix odorata) , copaiba 
(Copaifera oficinaf,um), guarand (Paulinia sorbilis), cravo (an 
aromatic bark of Dicypellium caryophillatum) and many others. 
i r ~  wriier ddYb ~ u i t u i ~ ,  sugar-cane, rice, tob~cco,  cacao and cvcn 
cofiee were cultivated, but the demand for rubber caused their 
abandonment in most places. Cacao (Theobroma cacao) is still 
cul~ivated, as is also ~nandioca (Manihot zltilissima) in some locali- 
ties. P a r i  produces many kinds of fruits-the orange, banana, 
abrico, cajzi, abacate (alligator pear), mango, sapotilha, fructa 
de Conde, grape, etc., besides a large number hardly known be- 
yond the Amazon valley. The pastoral industries were once im- 
portant in Pari ,  especially on the islands of Maraj6, Caviana 
acd Mexiana, and included the rearing of horses, cattle and sheep. 
At present little is done in these industries, and the people depend 
upon importation for draft animals and fresh meat. 

Transportation depends largely on river craft, the Park and 
Bragansa and its branches being the only railway lines. The 
capital of the state is BelCm (Park) and its history is largely 
that of this city. Other important towns are Alenquer (pop. of 
the nzunicipio [1940] 14.995), on a by-channel of the Amazon; 
Breves (mun. [1g4o] 26,165), a river port in the southwest part 
of Maraj6, on a channel connecting the Amazon with the P a r i  
esiuary; Braganqa (nzun. [1g40] 48,789), a small town in one of 
the few agricultural districts of the state, 147 mi. by rail north- 
east of Pari ,  on the river CaetC, near the coast; dbidos (?nun. 
[1940] 13,960), on the north bank of the Amazon a t  a point 
called the Pauxis narrows, a little over I mi. wide, attractively 
situated on a hillside in a heaIthfuI locality; and SantarCm (mun., 
1940, 47,927), on the right bank of the Tapajbz, 2 5  mi. from the 
Amazon, dating from 1661, and the most prosperous and popu- 
lous town between BelCm and Manaus. 

PARA (officially BELBM; sometimes BELBM DO PARA), a city 
and port of Brazil, capital of the state of Pari ,  and the see of a 
bishop, on a point of land formed by the entrance of the Guami 
river into the Par& (86 mi. from the Atlantic), in lat. I' 28' S., 
long. 48' 20' west of Greenwich. Population of the city and rural 
districts of the municipality (1940) 208.706. There is a large 
Portuguese contingent in the population, and the foreign element, 
engaged in trade and transportation, is also important. The 
Indian admixture is strongly apparent in the Amazon valley and 
is noticeable in BelCm. A railway, built by the state, runs north- 
eastward to Braganqa (145 mi.). The Guam& river is enlarged 
at  its mouth to  form an estuary called the bay of Guajari, par- 
tially shut off from the P a r i  by several islands and forming the 
anchorage of the port. The Pari ,  the estuary mouth of the 
Tocantins river, is about 2 0  mi. wide here. 

The  city is built on a n  alluvial forested plain only a few feet 
above the level of the river. The climate is hot, and the annual 
and diurnal changes are remarkably small. The rainfall is about 
IOO in., well distributed through the year. The plan of the city 
is regular and, owing to the density of the forest, it has no outly- 
ing suburbs. The streets are usually narrow, straight and well 
paved and most of them end abruptly at  the margin of the forest. 
There are many public squares and gardens, the largest being the 
Praqa da Rep6blica and Praca da Independencia. The public 

buildings and institutions are in great part relics of an older 
regime. The great cruciform cathedral, on the Largo da SC, dates 
from the early 18th century. I n  the vicinity are the government 
and municipal palaces-built by order of Pombal (c. I 766), when 
Portugal contemplated the creation of a great empire on the 
Amazon. 

One of the most notable buildings of the city is the Teatro 
da Paz (Peace Theatre), which faces upon Praqa da Repriblica 
and was built by the government during the second empire. Other 
noteworthy buildings are the Caridade hospital, the Misericordia 
hospital (known as the "Santa Casa"), the military barracks oc- 
cupying an old convent, and Castelo fort, which is a relic of 
colonial days. 

BelCm is the entrepbt for the Amazon valley and the principal 
commercial city of northern Brazil. I t  is the headquarters of 
the Amazon Navigation company, which owns a fleet of river 
steamers, of 500 to 900 tons, and sends them u p  the Amazon to 
the Peruvian frontier, and up  all the large tributaries where trad- 
ing settlements have been established. Transatlantic lines nor- 
mally afford communication with Lisbon, Liverpool, Hamburg 
and Ne::. York. The port is accessible to l u g e  steamers, hut 
only those of light draught can lie alongside the quays. Extensive 
port improvements have been undertaken. 

BelCm was founded in 1615 by Francisco Caldeira de Castelo- 
Branco, who commanded a small expedition from MaranhHo 
sent thither to secure possession of the country for Portugal and 
drive out the Dutch and English traders. The settlement, which 
he named Nossa Senhora do BeICm (Our Lady of Bethlehem). 
grew to be one of the most turbulent and ungovernable towns of 
Brazil. Rivalry with MaranhHo, the capital of the Amazon de- 
pendencies, slave hunting, and bitter controversies with the Jesuits 
who sought to protect the Indians from this traffic, combined 
to cause agitation. In  1641 it  had a population of only 400, but 
it  had four monasteries and was already largely interested in the 
Indian slave traffic. In  1652 the Park territory was made a 
separate capitania, with the town of BelCm as the capital, but it 
was reannexed to MaranhHo in 16 54. The final separation occurred 
in I 772, and Belkm again became the capital. The bishopric of 
BelCm dates from I 723. 

The popular movement in Portugal in 1820 in favour of a 
constitution and parliament (Cortes) had its echo in BelCm, where 
in 1821 the populace and garrison joined in creating a government 
of their own and in sending a deputation to Lisbon. The declara- 
tion of Brazilian independence of 1822 and creation of an empire 
under D o ~ n  Pedro I was not accepted by BelCm, partly be- 
cause of its influential Portuguese population, and partly through 
jealousy of Rio de Janeiro as the centre of political power. 

In  1823 a naval expedition under Lord Cochrane, then in the 
service of Brazil, took possession of Maranhbo, from which 
place the small brig "Dom Miguel" under the command of Cap- 
tain John Grenfell was sent to BelCm. This officer conveyed the 
impression that the whole fleet was behind him, and on Aug. 15 
the junta go-jernativa organized in the preceding year surrendered 
its authority and BelCm became part of the newly created Brazilian 
empire. An uprising against the new government soon occurred, 
which resulted in the arrest of the insurgents, the execution of 
their leaders, and the incarceration of 253 prisoners in the hold of 
a small vessel, where all but four died from suffocation. 

Conspiracies and revolts followed, and in 1835 an outbreak of 
the worst elements, made up  chiefly of Indians and half-breeds, 
occurred, known as the "RevoluqHo da Cabanagem," which was 
chiefly directed against the Portuguese, and then against the 
Freemasons. All whites were compelled to leave the city and 
take refuge on neighbouring islands. The Indians and half-breeds 
obtained the mastery, under the leadership of Antonio and Fran- 
cisco Vinagres arid Eduardo Angelim, and plunged the city and 
neighbouring towns into a state of anarchy, the population being 
reduced from 25,000 to I 5,ooo. The revolt was overcome in 1836. 
The opening of the Amazon to foreign trade in 1867 increased 
the importance of the city, and its growth went fomard steadily 
as the rubber forests of the Amazon were exploited. With the 
decline of this industry, however, after the development of plan- 



PARABOLA 
tation rubber in the East Indies, its prosperity has been checked. 

(A. J. L.; X.) 
PARABOLA, in mathematics, a section of a circular cone 

made by a plane parallel to an element or generatrix. The name 
was given by Apollonius (c. 2 2 0  B.c.) to denote the areal equiva- 
lence expressed in the modern equation y2 = 4px. The curve was 
conceived earlier, probably by Menaechmus (c. g j o  B.c.), as a sec- 
tion of a right-angled circular cone made by a plane perpendicular 
to one cone-element, and hence parallel to the opposite element. 
As thus parallel the plane cannot cut across the cone (as in the 
ellipse), but extends alongside to  infinity (cc) .  Hence the parab- 
ola reaches to  E, symmetric as to its axis or principal diam- 
eter perpendicular to  a cone-element a t  the vertex 0. Hence, 
projectively, the parabola is the conic tangent to the line a t  co 
(See CONIC SECTION and PROJECTIVE GEOMETRY.) 

The curve may be treated in several ways. One regards it  as 
the common limit of both the ellipse (q.v.) and hyperbola (q .v . ) ,  
as implied in the foregoing. Hence the positional (not magni- 
tudinal) properties of the ellipse and the hyperbola coalesce and 
reappear in the parabola. Thus the eccentricities of the two are 

e =  q( ITb2/a2) ,  
which become I for b2/a2 vanishing, b2/a held finite while a in- 
creases to  a. Hence the usual definition of the parabola-a conic 
whose eccentricity is I. This e in all conic sections is the fixed 
ratio between the distances from any point of the curve to  a fixed 
point (focus, F )  and a fixed line (directrix, D R ) .  I n  both the 
ellipse and the hyperbola there are two such pairs: (F, D R )  and 
(F', D'R'), and the curve is symmetric as  to  a centre C; but in 
the parabola the second pair (F', D'R') along with C withdraw 
along the axis to  a, ; all parallels to  the axis are diameters, central 
and focal chords (as will be seen) through C' and Ff. Also, the 
common equations of the ellipse and hyperbola (x2/a2iry2/b2= I) ,  
on pushing the origin 0 from the centre C to the vertex V a t  the 
left of the curve, become y2 = 2b2/a.x3b2/a2.x2. Here 2b2/a is a 
finite length called parameter, a focal chord perpendicular to  the 
axis ; hence b2/a2 vanishes for a = cc . When this parameter is con- 
veniently written qp, the equation of the parabola referred to its 
axis and the vertical tangent as coordinate axes is 

y2=4px. 
F o c a l  a n d  O t h e r  Properties.-For y=ap, x=P. Hence F is 

the point (p, 0).  Also, since e =  I ,  the directrix D R  is the vertical 
x=-p. By the general law the tangent at P(xf, y') is 

YY" 2P(x + X I ) .  
Hence for y=o ,  x+x'=o or x =  -x'; i.e., the vertex 0 bisects 
the subtangent S T  (fig. I).  By exchanging the direction-coefficient 

I I 

FIG. I 

2p/y' for -yf/2p, the normal is found to be ap(y -y')+ 
y'(x-2') =o. Whence for y = o ,  x-x'=zp or x=%+zp, i.e., 
the subnormal SN=2p, a constant, the half-parameter. Hence 
F (p, 0) bisects the hypotenuse T N  of the right A T P N  in the 
circle about F with radius FP=x' + p. Plainly also, both vertical 
tangent and focal perpendicular on any tangent bisect the tangent- 
length PT.  The A T F P  being isosceles, axis and focal ray (FP) 
are like-sloped to the tangent PT, which thus bisects the angle 
berween the focal ray PF and the diameter PF' (the second focal 

ray, parallel to  the axis, to the second focus F' at  m). So also, 
in both the ellipse and the hyperbola, the tangent a t  P bisects 
the angle between the focal rays FP, F'P. Again, T F P  being 
isosceles, the angle P F N  (201) is twice the angle P T N  (a); so, 
too, for any other tangent (at  Q) and focal ray FQ, the angles 
being P and 20; hence the angle PFQ (201- 2/31 between the 
focal rays is twice that (a-/3) between the tangents. Now two 

opposite focal rays FC, FC', form- 
I / ing one focal chord CFC', diverge 

b y  180"; hence tangents at  the 
ends C, C' of the focal chord di- 
verge by go0, a t  a right-angle. 
They also meet on D R ;  for (since 
a = F T P = F L O ,  OL=p/ tana  = 
p/m) their e q u a t  i o n s are 
y=mx+p/m, y=x/m--mp; on 

FIG. z subtracting, ( I  + ~ / m )  (x+p) = o 
or xf fi = o, the directrix, the polar of the pole F. For nt = o, or 
a = o ,  the tangent becomes the line a t  a,. Clearly, the normal 
P N =  .\/ (y2+4P2) = zVp(x+p) = twice the geometric mean of 
F N  and FO. 

That the second focal ray P F  is really a diameter appears on 
transforming y2=4px to oblique axes PF' and PT;  for the trans- 
formed equation readily reduces to  y2=4Yx. Hence to any value 
of x correspond two equal and opposite values of y, i.e., the second 
focal ray PF' bisects all chords parallel to the tangent PT.  The 
constant 4p' is easily shown to be the focal chord among these 
parallels, and p'=x' + p=focal ray of the new origin P (d,?). 

By an improved method of exhaustion, suggesting modern in- 
tegration, Archimedes (28 7-2 I 2 B.c.) proved the half-segment 
OSP=+OSPU; hence the whole segment POP'=3PPrU'U. So 
too for any oblique segment, since the form of the equation is 
the same and the areal elements parallel to  the tangent are all 
sloped at  the same angle ( a )  to  the axis. Less simple, though 
readily proved, are such properties as that the circle circumscrib- 
ing the triangle of any three tangents to the parabola passes 
through the focus F. More important, in  the parabola as in all 
conics the radius (p) of curvature equals the cubed normal di- 
vided by the squared half-parameter; i.e., P C  = p =N3/4p2 

= (y2 + 4p2) $ /4p2, or p : N = N 2  : 4p2. The locus of this centre 
of curvature C is the semi-cubical or cuspidal parabola 27py2 
= 4 ( ~ - 2 p ) ~ ,  remarkable as  the first curve rectified (by W. Neil, 
1657, and H. Van Haureat, 1659), unless slightly antedated by  
the cycloid (fig. I ) .  

The parabola is perhaps best known as  the path of a projectile 
through an unresisting medium under constant like-directed accel- 
eration. However, air resists and the acceleration of gravity is 
neither quite constant nor fixed in direction; hence, especially in 
long high flights, the trajectory deviates much from a parabola, 
which is uniform (since e = ~ ) ,  the curves differing only in size, 
with F the centre of similitude for  coaxial confocals. The parab- 
ola appears in many other physical problems and connections. 

Construct ion and Analysis.-The curve may be drawn by  
fastening an inextensible cord C at  a fixed point F and a t  one end 
E of a rigid ruler E D  = C, sliding 
a t  right angles along a fixed line 
DR. A pencil P, holding the cord 
taut against ED, traces a para- 
bola (fig. 2). T o  find points of 
a parabola, given the focus F 
and the directrix DR, draw the 
axis through F upright on D R  a t  

-1 F IG.  3 

D, and bisect FD;  this determines the vertex 0, and OF=#. 
About F as centre draw any circle cutting the axis a t  T and N; 
from N lay off (toward F )  NS=zp and through S draw a circle- 
chord PP' upright on the axis; then P and P' are points of P. 

To  find F and D R  of a parabola, draw two mutually perpen- 
dicular pairs of parallel chords, and also the bisectors (or  diame- 
ters) of the pairs meeting the parabola a t  P and Q. Draw the 
tangents at  P and Q (parallel to  the bisected chords) ; being a t  
right angles, they meet on the directrix, as a t  R ;  draw D R  per- 
pendicular to the diameters. Through P and Q draw chords 



PARABOLOID-PARACELSUS 
sloped to the tangents as the tangents are to the diameters; these ' 
chords meet in the focus F, the diameter through F is the axis, 
the segment FD is 2p, its mid-point 0 is the vertex. 

The name parabola is applied loosely to many other curves, 
especially of the equational form ym7n=awcx+t, besides the Apol- 
lonian or quadratic y2=4px. For example, the cubic y3=a2x, the 
biquadratic y4=a3x, the semicubic parabola y3=ax2, all having 
been subjects of early study (Descartes, Newton, et  al.). 

There is also the cubic parabola xy =ax3+bx2+cxf d, called the 
Cartesian parabola from its use by Descartes to  solve sextic equa- 
tions by its intersections with a circle. There are also the 

divergent parabolas, my2 = (x-a) ( x -  b) (X - c), 

which vary widely with varying a <  b<c. For all three real, with 
4- m, the curve is an oval (shrinking to a conjugate point for  

a=b),  followed after an interval (b<x<c)  by a parabola-llke 
branch (fig. 3 ) .  The two parts look little alike, yet depict the same 
law of algebraic form; also, during the interval the geometric 
law of form loses all real content-the curve-points are imaginary, 
the geometric depiction vanishes, to reappear for x=c-which 
may have phiiosophic significance. 

See T. H. Eagles, Phne Curves (1885). (W. 
PARABOLOID, in  geometry, a non- pi centric open surface of the second degree. 

I t s  vertical axial equation is either 

x2/a+y2/b = 42, or x2/a-y2/ = 42. 

T h e  first form, the elliptic paraboloid, meets 
F,!L/. -A the X -Z  and Y-Z planes in the parabolas 

x2=4az and y2=qbz respectively, and is 
traced by an ellipse moving parallel to  XY, 
its centre on Z, its vertices on these two 

FIG. I parabolas, with parameters qa, qb. For a =  
b, this elliptic ~arabolo id  becomes the "revolute," x2+y2=4az, of 
y2=4az round Z; conversely, on shortening all its y's in the ratio 
b/a, the "revolute" becomes the elliptic paraboloid (fig. 1). A 
 lane parallel to  X Y  cuts the surface in the moving ellipse 
ay2+bx2=4abs; on turning this 

plane the ellipse round through the major the angle axis of 0, pi 
the minor axis grows indefinitely; 
a t  some angle 0 (cos 0 = b/a) -.. lo 
it equals the major axis, and . .I -G- -- 
the ellipse becomes a circle. Par- - ---- T-.. . 

D I allel planes make similar sec- 
. 

tions; clearly there are two such 
plane-directions, two sets of FIG. 2 

circles and two cyclic points of tangency. The right lines lying 
on the surface are unreal. 

The second paraboloid is hyperbolic [x2/a-y2/b=4z]. Clearly 
X Y  cuts i t  in the pair of lines bx2-ay2=o; all parallel cuts are 
hyperbolas or an hyperbola and 
its conjugate according as z 
is positive or negative. Sections 
made by YZ and Z X  are the 
parabolas (fig. z), y2= -4bz and 
x2 = qaz respectively. The  par- 
aboloid is the path of a n  hyper- 
bola always parallel to XY, mov- 
ing with its vertices on one of 
these parabolas, and with its 
asymptotes always parallel to 
bx2-ay2=o. At X Y  the moving FIG. 3 

hyperbola passes through this asymptote-form over into the con- 
jugate hyperbola, i ts vertices passing over from one parabola 
on t o  the other. At any stage +z and -z yield an hyperbola 
and its conjugate, respectively. T h e  surface is saddle-like, 4a and 
qb are the parameters. 0 is the vertex, Z is the axis, and its cyclic 
planes and points are unreal. However, similarly to the simple 
hyperboloid (q.v.), it contains two systems of real right lines, 
each line of each system cutting all lines of the other system, but 
none of its own (fig. 3). Each such pair of intersectors fixes a 

tangent-plane cutting the surface, which is not developable, but 
is skew or a scroll. (See MATHEMATICAL MODELS.) 

(W. B. SM.) 
PARACELSUS, THEOPHRASTUS BOMBAST VON 

HOHENHEIM (c. 1490-1 j41), great German physician, born 
near Einsiedeln in the canton Schwyz. His father was also a physi- 
cian and his mother was, before her marriage, superintendent of 
the hospital a t  Einsiedeln. The son's epithet, Paracelsus, was 
probably his own invention, and was meant to denote his superi- 
ority to Celsus. 

Paracelsus, for a short time, studied a t  the University of Base1 
and then with Trithemius, abbot of Sponheim, under whom he 
prosecuted chemical researches, but he soon departed to the mines 
in Tirol where he became absorbed in the mechanical difficulties 
of mining, in the nature of minerals and in the diseases of miners. 

0, his return to  Basel in 1526, Paracelsus became town physi- 
cian and lecturer on medicine a t  the university. The  lectures, in  
German and not Latin, were preceded by  a solemn burning of the 
lvorks of Galen and Avicenna; they discredited past and con- 
temporary medicine and set forth the lecturer's own theories and 
methods of treating disease. Gradually, however, the novelty of 
the doctrines of Paracelsus began to wear off, and his bombastic 
and quarrelsome nature became more intolerable. His opponents 
reacted by pointing out both that he possessed no degree and 
that there were serious defects in  his system. Finally things 
came to a crisis through a dispute about fees with Canon Corne- 
lius von Lichtenfels. I n  I 529, Paracelsus resumed his wanderings, 
practising in succession a t  Colmar, Nuremberg, Appenzell, Zurich, 
Pfaffers, Augsburg, Villach, Meran, hfiddelheim and other places. 
At last in 1541, Archbishop Ernst invited him to settle a t  Salz- 
burg under his protection. There after a few months of rest, he 
died on Sept. 24. The cause of his death, like most other details 
in his history, is uncertain. His enemies asserted that he died in  
consequence of a drunken debauch, but others maintain that he 
was thrown down a steep incline by emissaries of jealous physi- 
cians and apothecaries. H e  was buried in the churchyard of St. 
Sebastian. In  1752 a monument was erected to  his memory. 

I n  his works written during his wanderings, Paracelsus shows 
a genuine desire t o  promote the progress of medicine, but his 
powers were not adequate for his desires. Indeed, i t  has been 
said that i t  is questionable whether he introduced a single new 
truth into medicine. H e  advocates a simplicity in  practice, but 
his prescriptions are extremely complicated; he  exalts observa- 
tion and experience, but he rejects dissection and all operations 
other than lithotomy, and, a t  the same time, introduces a number 
of new theories. Fundamentally, his system is based on a 
visionary Neo-Platonic philosophy in which the life of man is 
regarded as inseparable from that of the universe. For  him, the 
scriptural "limus terrae" from which the body of man is  created 
is in reality an extract of all beings previously created. I t  is 
primarily a compound of "salt," "sulphur" and "mercury," the 
separation of these mystic elements in man being the cause of 
sickness. The separation is due to  the failure of the Archaeus, 
an occult vital force which is situated in the stomach, to  per- 
form its function of separating the useful from the poisonous 
For the treatment of disease, Paracelsus introduced mineral baths, 
made opium, mercury, lead, sulphur, iron, arsenic, copper sul- 
phate a part of the pharmacopoeia, and popularized tinctures and 
alcoholic extracts. Since man contains all elements and requires 
them for  the curing of his diseases, the physician must know the 
physical sciences and alchemy; he must also know astronomy, for  
not only do the stars influence disease, but man, like all terres- 
trial beings, is penetrated by the astral spirit. Thirdly, the physi- 
cian must know theology, since, in addition t o  body and spirit, 
man has a third factor, the soul, which was created by  God, and 
to which the spirit serves as  a kind of body. With Paracelsus' 
lofty views of the true scope of medicine it  is  impossible to  
reconcile his ignorance, his superstition and his erroneous ob- 
servations. 

BInLIO~~~PHU.-The first book by Paraceisus, Practica D. Thee- 
phrasti Paracelsi, genzacht auf Europen, was printed at Augsburg 
in 1529. The first and best collected edition, which probably 



includes many non-genuine writings, was made by John Huser and 
printed at Base1 in 1589-91. The first collected Latin edition (the 
works were originally composed in Swiss-German) was produced in 
1603 by Palthenius, but the best Latin edition is that edited by 
Bitislcius in 1658. Some of the works, including the Chirurgia magna, 
were translated into French, English, and other I~nguages during the 
17th centuly. See Haitmann, Life of Paracelsus (1887) ; Schubert 
und Sudhoff, Paracelsus-Forschungen (Frankfurt a M. 1857) ; Sudhoff, 
T'c~suclz einer Kritik der Eclztheit der paracelsischen Schriften (Berlin, 
1894) ; Waite, The Hermetic and Alchenzical Tlirzttngs of Paracelsus 
(1894) ; 1. K. Proksch, Paracelsus als nzedizinischer Schrjtsteller 
(Lienna, 1911) ; A. M. Stoddart, The  Life o f  Paracelsus (1915) ; and 
J. M. Stillman, Theophrastus Bombast von Hohenheint (Chicago, 
1920). See MEDICINE. 

PARACHBR, a term introduced by S. Sugden (J. Chem. Soc., 
1924) to  denote the value of the function M y $ / ( D - - d ) ,  where M 
is the molecular weight of a specified liquid, y is its surface 
tension at  a particular temperature, D is its density, and d is 
the density of its vapour. Since the molecular volume is iM/D, 
the parachor is the molecular volume corrected ( to  some ex- 
tent empirically) for surface-tension effects, and hence the name 
(Gr. aaph, by the side of ; . ~ c L ~ a ,  space). Sugden and his collabo- 
rators have made many interesting applications of this func- 
tion to  the determination of chemical constitution, since the 
parachor is an additive function of atomic and structural con- 
stants and is nearly independent of temperature. (See CHEMIS- 
TRY, Physical.) 
PARACHUTE. The word is derived from words meaning 

"prevent fall." I t  is an umbrellalike contrivance which, by offer- 
ing resistance to the air, retards the speed of a falling object. I ts  
invention is credited to SCbastien Lenormand, although it  had 
been anticipated by Leonardo da Vinci (1452-1519). The com- 
mon sea nettle, or jellyfish, probably furnished the design for the 
first parachute, since it  is indeed a natural parachute. J. P. 
Blanchard (1753-1809), a French aeronaut, is said to have been 
the first to use a parachute when, in 1785, he dropped a dog in 
a basket to which a parachute was attached, from a balloon high 
in the air. Blanchard claimed that he himself descended from a 
balloon in a parachute in 1793, breaking his leg upon contacting 
the ground; and an article written by him and printed in 1793 is 
entitled, "Journal of my Forty-fifth Ascension, being the First 
Performed in America, on the Ninth of January, 1793." 

E a r l y  Uses of Parachutes.-Another French aeronaut, AndrC 
J. Garnerin (1769-1823), is credited with being the first to regu- 
larly use a parachute successfully. His first public exhibit of 
parachuting was made in Paris, France, on Oct. 22, 1797, when 
he successfully jumped from a height of more than 2,000 ft. He 
gave a similar exhibition in England on Sept. 21, 1802, when he 
jumped from a height of about 8,000 it .  His parachute was 
umbrella-shaped, made of white canvas, and was approximately 
ag ft .  in diameter. In  the centre of the canopy was a disk-shaped 
piece of wood about ten inches in diameter, with a hole in the 
centre which allowed air to escape from the canopy. The wooden 
piece was fastened t o  the canvas by many short pieces of tape. 
I n  1808 Jordaki Kuparento, a Polish aeronaut, made a successful 
emergency descent by parachute when his balloon caught fire at  
a. considerable height. Robert Cocking attempted to improve 
upon Garnerin's parachute in 1837, but upon trying his improved 
model it  collapsed, dashing him to the ground from a great 
height. Cocking's improvements were later found to have merit, 
but it  is thought that his parachute was too small, since its 
maximum diameter was but 17 ft .  

T r a n s i t i o n  t o  Modern  Use.-The first successful use of a 
parachute in a descent from a moving aeroplane was made in 
1912 by Captain Berry a t  St. Louis, Mo. During 1913 and 1914 
there was much discussion concerning the practicability of using 
parachutes for escapes from aeroplanes, but by the time the World 
War started, in 1914, the question had not yet been satisfactorily 
decided. The reason for the indecision was primarily because of 
the size of the parachutes then in common use, but it  was also 
thought practically impossible for a pilot to clear the plane suffi- 
ciently to escape the fouling of the parachute. During the war, 
parachutes were used by captive balloon observers, some of whom 
made seven or eight parachute descents daily, but aviators did 

not use them until 1918, in the last few weeks of the World War, 
The Germans used them extensively in the last months of the 

World War. The American First Pursuit group from Sept. 26 to  
Nov. I I, 1918 brought down 11 enemy aircraft officially from 
which in each case the pilot had escaped in a parachute, the aero* 
plane crashing near by. Rumours prevailed a t  the time of the 
armistice to the effect that the German pilots were taking to 
their chutes too readily and that figures revealed a greater loss 
ratio in aeroplanes but a dropping off in loss of pilots with the 
advent of the parachute as standard equipment on fighting planes. 
The Allies were debating the advisability of using them when 
the armistice was signed. 

During 1918 the United States air service a t  ILlcCook field, 
Dayton, O., experimented with the "seat pack" type of parachute 
in connection with escapes from moving aeroplanes. More than 
1,500 successf~l experimental jumps were made from heavier- 
than-air craft before the "seat pack" type of parachute was fully 
developed and adopted as regular aeroplane equipment by the 
United States army in 1919. Great difficulty was experienced 
thereafter in having t'he pilots approve and accept them for use. 
The development of serious wing-flutter and structural failures 
necessitating their use soon, however, convinced the fliers of the 
efficacy of parachutes and in due course it became mandatory that 
they should wear them. The first order making it  compulsory 
was issued by the adjutant general in 1922. Soon the British 
royal air force adopted the American type of seat pack, actually 
manufacturing the American type under licence in British fac- 
tories. Italian airmen developed a simple but very ingenious 
packing device for parachutes and put into production a whole 
parachute of their own novel design. Russia developed several 
types for training purposes and tactical use and Germany im- 
proved on the type she had been using so successfully just before 
the armistice was signed. The transition in both design and in use 
from the type and practice of parachutes used for years in bal- 
loons to those suitable for fast heavier-than-air craft appears 
slow. When one experienced in the technique considers, how- 
ever, the many added problems involved in arriving a t  a para- 
chute suitable for use and successful opening from fast-moving 
aeroplanes, one can readily account for the delays in develop- 
ment. When one realises that old-time aeroplane pilots have a 
peculiar disIike for anything new one can account for the loss of 
time in its adoption for standard equipment. With the accept- 
ance of the parachute as standard equipment in the several air 
services of the world there is a short chapter of interesting story 
that should be recorded. I t  is one of those human interest anec- 
dotes peculiar to any new development and worth writing about 
because it  was practised in every nation. Fliers began listing in a 
special roster those pilots who had successfully jumped from a 
disabled plane and saved their lives because of the chute. In  
the United States, army, navy and civilian pilots who were forced 
to take to the chute, or "bail out" as they termed it, automati- 
cally became members of a so-called Caterpillar club, an or- 
ganization which entitled bona fide members to wear on their 
lapel a small pin in the shape of a golden caterpillar. Many 
prominent pilots wear that pin in the United States; some show 
them with greater pride than membership insignia in their fa- 
vourite society. I n  Italy a book w3s published and revised from 
time to time containing both the photographs and a short story 
on the episode of each respective jump. Some test pilots saved 
their lives as many as five times by utilizing a parachute. I n  
civil aviation for a time it  became questionable whether o r  not 
the parachute was a "good idea" from a business angle. Some 
small companies found that certain of their pilots were too prone 
to jump out when they encountered bad flying weather. Rather 
than fight it through and probably get back to good weather, 
it was alleged that they sought refuge too readily in the "swaying 
silk canopy" and the employer lost a valuable aeroplane a t  great 
risk to the innocent public below upon whom the pilotless plane 
from the stormy overcast might fall unheralded. Pilots in one 
or two instances actually had to be discharged because the 
insurance companies refused to take the risk of loss after a man 
was known to have jumped in a short period of time three or  





canopy of the parachute. When the canopy is fully extended the 
parachutist is descending toward the earth a t  the rate of approxi- 
mately 15 ft. per second, although he feels that the earth is 
coining to meet him rather than that he is falling toward the 
earth. When floating toward the earth the parachutist should pick 

E W I N G  GALLOWAY 

PARACHUT IST B A I L I N G  OUT A N D  P R E P A R IN G  TO P U L L  R I P  CORD 

his landing place, after taking wind-drift into consideration. Prior 
to  making the jump he has been told that if he wanted to go 
toward his left he should pull the shrouds on his left side down a 
little, thus letting air escape from the right side of the canopy, 
and propelling himself toward the left. He has also been told 
not t o  pull too hard on the shrouds, else he would defeat his 
purpose and fall more quickly than he would normally have fallen. 
Since a parachutist makes a much better landing if he is facing 
the direction in which the parachute is drifting, he should spin 
himself around by tugging on the shrouds until he faces the 
direction in which he is drifting. Just before landing, the para- 
chutist should relax completely, and as he is about to make con- 
tact he should grasp the shrouds and lift himself. Immediately 
upon contacting the ground, especially in a high wind, the air 
should be spilled from the chute by pulling the upper shroud 
lines. If the wind is very strong, or if the descent is made on 
water, the leg straps should be loosened 50 or 60 ft .  from the 
ground, and the breast strap unsnapped 15 or 20 ft. from the 
ground (or water), enabling the parachutist to drop out of the 
harness just before making contact with the land or water. 

Super-Parachutes.- There has been much speculation con- 
cerning the practicability of parachutes which would gently lower 
whole aeroplanes-and many experiments have been made with 
such parachutes. The weight of present-day aeroplanes, and the 
size a prospective aeroplane parachute would need to assume in 
order to be successful, have deterred serious experimentation with 
this type of parachute. There are many patent applications on 
file covering such parachutes, and it  is just possible that one day 
a practical device of this nature may be developed. Since para- 
chutes are used for landing parachute troops, and since small 
tanks are being transported by aeroplanes, how long it will be 
before tanks, too, are landed by use of super-parachutes with 
which inventors are experimenting, is a speculation of some 
concern. 

Peacet ime Use of Parachutes.-Parachutes have proved to 
be benefactors of man during the past decade. They have  saved 
whole communities threatened with extinction by disease or 
famine, when vaccines, food, clothing and medical supplies were 
dropped from the air in places temporarily cut off from com- 
munication with the outside world by means other than through 
the air. Victims of earthquakes and floods, notably the Chilean 
victims of the Jan. 1939 earthquakes, and the Mississippi, Alle- 
gheny and Ohio river valley victims of the flood of Jan. 1937, 
have been succored by aeroplanes which dropped food, clothing, 
medical supplies, and in some instances doctors and nurses, by 
means of parachutes. Toward the end of 1940 a reserve officer 
called to active duty with the U.S. army air corps at  Washington, 

D C., suggested that selected doctors and nurses be trained to 
make parachute jumps and that personnel of this type be always 
available in key cities having excellent air transport facilities, 
for use in emergencies where aeroplane landings would be im- 
possible. I t  was pointed out that a doctor, a nurse and medical 
and other supplies could have been parachuted to the scene of 
aeroplane crashes which mere not reached by rescue parties until 
several days after the accidents had occurred, and that immediate 
assistance of the kind suggested might have saved many lives. 
Such a use of parachute facilities would indeed be a forward 
step. Another important peacetime use of parachutes, of the ut- 
most importance to aviators, is their use in connection with the 
weather observation balloons sent aloft by the United States 
weather bureau. Meteorographs and other weather-recording de- 
vices of different types are sent aloft a t  various times in balloons 
designed to explode a t  previously designated altitudes. The in- 
struments broadcast and make permanent records of various sorts, 
such as temperature, barometer readings, wind velocity, etc., 
throughout the ascent and during the subsequent parachute de- 
scent. When the balloons reach the designated altitude, due to 
the rarity of the atmosphere, they burst. Upon exploding, a small 
parachute is released, and this chute gently lowers the valuable 
weather bureau instruments to  earth. Each instrument bears a 
tag containing full instructions for the return of the instruments 
to the dispatching bureau, and the instruments are usually 
promptly returned. The data obtained from these instruments 
enable the weather men to forecast the weather accurately hours 
in advance, and to determine the changes which have occurred 
since their last observation. The observation balloons, many of 
which rise to greater altitudes than man has ever reached, thus 
contribute toward man's safety and the humble parachute plays 
no small part. The forest service of the United States depart- 
ment of agriculture is another government bureau which uses the 
parachute to advantage. Food, clothing, medical supplies and 
even machinery and equipment have been dropped from aero- 
planes to forest service men cut off from communication with 
the outside world during severe weather-and men have been 
dropped at  the scene of forest fires not accessible by other means. 

W a r t i m e  Use of Parachutes.-Although parachutes were of 
little use to heavier-than-air pilots of the Allies during the war of 
1914-18, they were of primary importance in the European war 

which started in S e ~ t .  1020. In  the . ,", 
latter conflict aeroplane crews wore 
parachutes, and nearly every day dur- 
ing 1940, and 1941, news dispatches 
from Europe reported the number of 
enemy aeroplanes brought down by 
each side, usually concluding with a 
statement to the effect that while the 
planes were lost, a number of the 
pilots were saved. This was partic- 
ularly true of the British reports dur- 
ing the period mentioned, when air 
activity was reported over England. 
The pilots were saved, of course, by 
the use of their parachutes. Fre- 
quently the British reports stated 
that one or more of their pilots came 
down in the sea by parachute and 
were picked up  by fishermen. The 
former General William Mitchell, of 
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A ~ M ~  the United States air corps, is cred- 
ited generally with having been the 

I N  first to declare publicly that the next 
war (this declaration was made fol- 

lowing the war of 1914-18) would be fought in the air;  that 
air-infantry and parachute troops would play an important 
part in i t ;  and that aeroplanes would be able to  drive navies 
from the sea. General h'litchell was court-martialled because 
of his heretical statements, later resigned from the regular 
army and died in 1936. a short time before his predictions 
were proved well founded. Some experimental work was done 
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under his direction by the a r m r  air service (later the U.S. 
army air corps) with parachute troops and air infantry fol- 
lowing the close of the world war of 1914-18, but this work 
apparently was abandoned in the United States temporarily. 
Russia and Germany, however, did not neglect the training of 
parachute troops-and Russia, in practice war games, landed 
whole divisions of troops by parachute. Germany is said to have 
done considerable work in this field too, but owing to the re- 
strictions of the treaty of Versailles, no publicity was given to 
the German trials. Save for their employment by Marshal 
Goering in civil strife in Berlin in 1930, in actual warfare Russia 
was the first to use successfully parachute troops in the field. 
During the winter of 1939-40, a t  the height of the Russian cam- 
paign against Finland, Russia used many parachute troops as air 
infantry, transporting these troops behind the Finnish lines and 
dropping them, together with machine guns, ammunition and 
other matkriel, by parachute. Thus the Russians were able to 
attack the valiant Finns from front and rear simultaneously. 
Later in 1940 the Germans, who were at  war with Great Britain 
and France, utilized parachutes for the dropping of "fifth col- 
umnists" (propaganda agents) in the so-called neutral countries 
of Europe just before invading those countries without notice. 
On April 9, 1940, German troops entered Norway by air, sea 
and land. Parachute troops were used in this campaign with 
great success, the first time that they had been so used by Ger- 
many. I n  this campaign the Germans landed men, machine guns, 
cannon, food and ammunition successfully by parachute. On 
May 10, 1940, the Germans invaded the Netherlands, Belgium 
and Luxembourg. Germany used parachutes to good advantage 
in this invasion, too, succeeding in landing fully armed parachute 
troows on the airworts of the three countries before the ~ o n u l a -  ' .- 
tion* knew what *was happening. They also landed parachute 
troops at  bridges which they did not wish destroyed, and along 
the important canals and waterways. Glider troops, the so-called 
air infantry, participated in such air-borne invasions of the Low 
Countries and they, together with the parachute troops, con- 
tributed to  the speedy success of the German troops. 

T h e  P a r a c h u t e  "Hesscape.)'-The most publicized use of a 
parachute in modern times was that which climaxed an 800-mi. 
aeroplane trip made by Rudolf Hess, Germany's number three 
nazi, from a point in Germany to a point in Scotland, on May 
10, 1941. Hess, leaving his wife, baby and mother in Germany, 
flew to Scotland in a Messerschmitt 110, arriving after dark. 

ACME 

FOLDING P ARAC HUTES  AFTER L A N D I N G  

Fearing that he would be unable to land his aeroplane i~ the 
dark, Hess, who had never before used a parachute, stepped out 
of his aeroplane into the darkness. His landing was rough, and 
he injured his ankle, but the feat plainly illustrates the practi- 
cability of present-day parachutes. There were reports that other 
German fliers deliberately landed by parachute in the British 
islands to  be interned, claiming engine failure as the reason for 
the descent. Wrecked planes tell no tales. No evidence will 
therefore ever be available in such cases either to establish or 

refute pilots' allegations. 
U n i t e d  States  P a r a c h u t e  Troops.-In 1940, as a result of 

the successful use of parachutes by the Russians and the Ger- 
mans, steps were taken by the United States army to train para- 
chute troops both by the tower method used in Russia, and by 
actual aeroplane work. The first class was organized a t  Camp 
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Benning, Ga. Aeroplanes used in this work were large transports 
with special exits built into them for the discharge of both troops 
and war matkriel. Large numbers of men can be d r o ~ p e d  almost 
simultaneously from a fleet of these transports, and on a clear 
day the air a t  the practice fields is so full of parachutes that 
they noticeably obscure the sun during descent. Troops must 
volunteer for this type of work, and it is said that there is no 
dearth of volunteers. The war department planned to give para- 
chute troops and air infantry, both enlisted and commissioned, 
additional pay by way of bonus for such specialized work. 

Care of Parachutes.-The life of a man dewends uwon the 
quality, freshness and packing of each parachutk manuiactured 
or repacked. Parachutes not regularly used should be unpacked, 
inspected, dried out and repacked not less than once in every 
30 days. Special sheds are used for this purpose, and these 
sheds are practically dust-proof as well as air-conditioned. Each 
parachute harness has a small pocket containing a little card, 
bearing the date on which the parachute was last inspected, 
dried, packed and drop-tested, together with the name of the 
inspector. Cautious persons invariably look a t  this card before 
putting on the harness. 

T h e  V i t a l  Role of t h e  P a r a c h u t e  in M o d e r n  Warfare.-  
This writing on the parachute is made during the progress of the 
war which began in Europe in Sept. 1939. The German forces in 
this conflict consistently employed a new form of strategy in the 
invasion of any enemy territory. I ts  military forces always struck 
a t  the heart-and therefore the main base-of the enemy and 
used air-borne troops to do so. Germany's enemies adopted and 
used these methods to  a smaller degree. They employed para- 
chutists and air infantry very little. Of air-borne troops, ex- 
clusive of bomber, fighter and observation commands, used by 
Germany in its invasions of each successive country, the para- 
chute troops unquestionably played the major role. From a very 
insignificant part as a means for the balloon jumper to  make 
good a t  the country fair, the humble umbrella of silk grew to be 
a real factor in international affairs in but a few short years. 

(H.  E. HY.) 
PARADISE. A Persian word, meaning a royal park or en- 

closed pleasure garden. found in three late paswges of the He- 
brew Old Testament, Neh. ii. 8, Cant. iv. 13, Eccles. ii. 5 ,  in much 



PARAFFIN 
the same sense. The Greek Old Testament uses it much more 
freely, especially as a name for  the Garden of Eden in Genesis, 
and in other passages where the Hebrew has "garden of God" or 
simply "garden." The name has thus passed into use as the title 
of the happy garden in which our first parents lived. Other 
forms of the myth may be traced in the Old Testament. Behind 
the dirge of Ezekiel on the king of Tyre (Ezek. xxviii.) lies a myth 
which pictures the primeval man as dwelling in the garden of God, 
situate not in  a desert plain but on the mountain of God. He 
wears glorious apparel, studded with gems. H e  is originally blame- 
less, but sins, and is banished from the mountain, which, like the 
garden in Genesis, is the dwelling-place of God. These myths are 
not of Hebrew origin, but belong to the common stock of Semitic 
tradition. 

Among the Sumerians there were myths about the Paradise in 
which man had lived before the Flood, and his loss of this primi- 
tive bliss. While certain features of the Babylonian myths are 
found in the Hebrew stories no close parallel to the latter has yet 
been discovered in cuneiform, and it  is unlikely that they were 
borrowed directly from Babylon. Many peoples had myths telling 
of a golden age when men dwelt happily with the gods in  some 
fair isle o r  happy garden: sometimes this Paradise was thought 
still to  exist. If only the way to it  might be re-discovered! So 
Gilgamesh, the hero of the Babylonian epic, travelled a perilous 
journey to the island where Utnapishtim, the Babylonian Noah, 
dwelt with the gods; there he indeed obtained the plant which 
conferred immortal life, but a serpent stole it  from him as he re- 
turned. But though man might not in  this life find the road to 
Paradise might not the dead return there? The Semites generally, 
and the Hebrews in particular, thought of the dead as maintain- 
ing a shadowy existence in a gloomy cavern of the underworld. 
When, however, the hope of a Messianic kingdom upon earth 
dawned there was developed also the idea that the righteous dead 
might be raised to share its bliss. I t  is noteworthy that the Mes- 
sianic kingdom renews on earth some of the felicities of the Gar- 
den of Eden: the land becomes miraculously fertile, even the 
desert blossoming as the rose, and the beasts live in idyllic amity. 
The conception is developed by  the Jewish apocalyptic writers, 
especially the author of Enoch, who wrote in the early second 
century B.C. 

Later this Paradise of hope becomes more supernatural, and is 
situated not on earth but in heaven. The book of Enoch (q.v.1 
divides the underworld into four parts, tenanted severally by the 
wicked, the moderately wicked, the moderately good, and the 
supremely good; the good even there enjoy some measure of fe- 
licity ere they are raised to  share the happiness of the Messianic 
kingdom. Paul gives the name Paradise to  the third of the 
seven heavens recognized by the Rabbinic schools. I n  Rev. ii. 7 
Paradise would seem to be the final state of bliss attained by the 
saints. The visions of the New Jerusalem coming down out of 
heaven to the earth (Rev. xxi., xxii.) recall in  several features the 
Paradise from which the earliest man was driven: in it  are mirac- 
ulous trees, giving food and healing; through it  flows the river of 
water of life; and there, free from sorrow, pain and death, dwell 
the saints in the presence of God. 

See EDEN, and particularly the artides Bbst, Abode of the in the 
Encyclopaedia of Religiora and Ethics. (W. L. W.) 

PARAFFIN, the term given to a mineral wax and also used 
as a generic name for a particular series of hydrocarbons. Refined 
commercial paraffin is a white, translucent, waxy solid devoid of 
taste and smell and characterized by chemical indifference. The 
industry owes its origin to  Dr. James Young, who in 18 jo applied 
for his patent "to obtain . . . paraffin from bituminous shales" 
by slow distillation. To-day, paraffin is obtained from the many 
crude petroleums that are designated 'Lparaffin-base oils" because 
of their wax content. The wax-bearing crudes of America con- 
tain on the average less than s%, those of Galicia about 6%, the 
oils of Burma 10% and Scottish shale oil about 13% of mer- 
chantable wax. 

Manufacture.- The manufacture of paraffin by  modern 
methods falls under two heads. Firstly the distillation of the 
crude oil and secondly the extraction of wax from the distillate. 

A process that has become almost conventional starts with crude 
oil and brings about by continuous distillation the removal of 
petrol and kerosene, leaving what may be called a "topped" oil. 

Crude oil 
I I 

I Topping ciistillation 
I 

I 
i i t i o n  I 

[ Heavy I ~ryst&line ~ m o k h o u s  ~itAhes 
kerosene wax distillate distillate - 
I n  the majority of cases this topped oil contains heavy oil, 

such as  gas oil, that is  used for enriching water-gas in  the gas- 
works, lubricating oils, wax and pitch, as is clearly shown in 
the above diagram. This residue oil is again distilled con- 
tinuously and run down t o  heavy kerosene, gas oil, wax distillates 
and pitch. I n  more recent practice the distillation is carried out 
in  a pipe-still through which the oil passes a t  high velocity under 
pressure and is discharged as vapour into a fractionating column. 
From the top of the column may be easily obtained an overhead 
distillate, e.g., petrol, and a t  various "decks" or trays at  different 
distances from the top may be withdrawn fractions of higher and 
higher boiling point. But, in  the majority of cases the wax dis- 
tillates are of two kinds, known as  crystalline or pressable and 
amorphous or non-pressable. As will be seen later, this difference 
is probably a function of the crystal size. 

Crys ta l l ine  ( o r  Pressable) W a x  Distillate.-This material 
in  effect is a mixture of crude lubricating oils and crystalline 
paraffin hydrocarbons that possess no lubricating power what- 
ever. I t  is necessary to  remove the wax firstly because of this 
lack of ability for lubrication and secondly because the high melt- 
ing point of wax would render the lubricating oils solid or 
semi-solid a t  ordinary temperatures, and thirdly because of the 
market value of the wax. This wax distillate, then, is passed on 
to the paraffin sheds, as  the extraction plant is usually termed, and 
is allowed to repose i n  tanks to  promote thorough settling and 
the maximum reduction in temperature. It is then transferred to  
plant in which i t  can be cooled artificially to  any particular 
temperature required. The refrigerating plants that achieve this 
cooling usually depend for their eifect on the expansion of liquid 
ammonia or liquid carbonic acid gas. I n  modern practice heat 
exchangers are used so that the cold filtrate from the filter-presses 
can be employed further to  chill the incoming wax distillate to  
the refrigerators. I t  is frequently convenient to  cool the wax 
distillate in two stages, but this procedure depends largely on the 
content of wax and its nature. There have been devised many types 
of cooling apparatus of which that patented by James Bryson 
of Scottish Oils Ltd., is typical. This type consists of an inner 
cylinder in which the wax distillate passes and which is provided 
with a scraper. The cylinder is surrounded by  a concentric casing 
through which cold brine is circulated after having been chilled 
by contact with pipes in which the refrigerant is being evaporated. 
The plant designed by A. C. Thompson uses direct cooling in 
preferencq to brine cooling and the oil is pumped over the vessel 
that contains the expanding ammonia or other cooling agent. 

A more recent type is the Allen-Moore, in  which the oil 
to  be  cooled passes into thin cells provided with scrapers and 
cooled by contact with the refrigerant. Broadly speaking i t  is  
advisable to  cool the wax distillate slowly. I n  this way large 
crystals are produced from which the adherent oil easily drains. 

The frozen mass containing the crystallized paraffin is  now 
pumped through filter-presses under high pressure, e.g., 500 lb. 
per sq.in. The filter-presses are kept in  sheds which are well 
insulated from outside conditions and chilled to the necessary 
temperature by radiators in  which cooled brine is  circulated. 
When the filter-press is fully charged with wax, i t  is opened and 
the contents are discharged into a trough situated below the press 
and conveyed by a screw conveyor into the refining section. I f  a 
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second cooling is necessary, the expressed oil, commonly called the 1 frame on which are set nine shallow trays one above the other. 
"blue oil," is re-cooled to a lower temperature in similar plant and I n  each tray wire gauze is stretched 2 in. from the bottom. The 
filter-~ressed again. frames can be set in rooms or stoves provided with heating and - 

Example of Treatment of W a x  Distillate 

f Wax distillate 
I 
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once pressed oil 
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I I 
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I I 
filtered thmngh bauxite 

I I 

Wax wax 
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A modern filter-press conslsts of a series of thin circular steel 
plates fitted with steel gauze on each side and provided with a 
circular opening in the centre to  permit oil to be fed into each 
chamber. Heavy canvas is cut t o  fit the plates and is either 
sewn or firmly clamped round the hole in the centre. Spacing 
rings are placed between each pair of plates, thereby forming 
chambers in which the wax cakes form. The series of plates and 
rings are assembled on the press frame and the whole closed 
under a pressure of about 700 lb. per sq.in. by means of a 
A~draulic ram. This type is  built to  hold up to 400 or 500 
plates 48 in. in diam. and to work up to 500 lb. pressure. The 
spacing rings used to form the chambers vary in thickness from 
8 in. to  I in., enabling the thickness of the wax scale cakes to  
be altered according to the quality of the oil being pressed. For 
instance, should the oil contain an easily pressable crystalline wax 
scale a thick cake would be desired in order to  work the press 
a t  its maximum capacity by reducing the number of plates in 
use, but should the oil contain a soft wax it might be advantageous 
t o  reduce the thickness of the cake. 

Pressing.-The oil is pumped by means of low-pressure pumps 
through the chillers into a tank kept a t  the exact temperature 
required and thence by means of a high-pressure pump into the 
main line feeding the presses, any oil over the amount taken by 
the presses being returned to the tank through a relief valve set 
a t  the maximum pressure required. This allows perfect control t o  
be exercised over the temperature and pressure of the oil. 

The paraffin distillate from the stills, usually having a settling 
point of from 70" F to So0 F,  and a recoverable wax content 
ranging between 5% and IO%, is  chilled to  the temperature 
which will give a pressed oil having the desired set point and 
then fed into the presses. The oil is let into the presses very 
gently and when the pressure starts to  rise the rate of increase 
is kept slow and constant. When the pressure has reached its 
maximum the press is allowed to remain under pressure until 
i t  is required t o  be emptied ready for a new charge and this 
permits the wax scale to  become as free from oil as possible. 

T h e  Ref in ing  of the C r u d e  Paraffin.-The original wax 
distillate is now separated into blue oil and crude scale; the latter 
still contains a little adherent oil and this must be removed and 
the crude wax chemically treated to  remove colouring matter and 
odorous impurities. 

The process that follows achieves the removal of low melting 
waxes and adherent oil and is called the "sweating process," first 
developed by Price's Candle Company. There are innumerable 
modifications of the sweating process, which may be regarded 
as a fractional melting operation, and perhaps the simplest to 
understand is  that devised by N. Henderson. I n  this there is a 

cooling arrangements. The trays are Arst set level and water is 
run in to  the depth of the gauze. Then the melted wax is run 
on to the water surface and is allowed to solidify. After solidi- 
fication the trays are tilted and the water run off. The  tem- 
perature inside the stove is gradually raised and fractional melt- 
ing goes on until the material on the gauze is of the correct 
melting point. The "sweats" are run off and may be  again put 
through the process. After drawing off the sweats the temperature 
is still further raised and the sweated wax is melted and run to 
the next stage of the process. 

The oil and soft wax that sweats out during the process are 
divided into fractions, graded according to their setting points 

The first runnings from the trays up to a set point of about 
go0 F ,  termed "light foots oil," is in the ordinary process used 
as works fuel; i t  has no other commercial value and the wax it 
contains is of too low a melting point to  justify repressing or 
further redistillation. 

Tile next f ra~r ion  bweatina out, frorn a set poirii uf yoo to  
110" F, termed "heavy foots oil," is pumped back 
for incorporation with the wax distillate cut from the crude oil. 

Wax that sweats out above this point till the end of the oper- 
ations is reached is re-sweated to give a wax of a lower grade, 
or if only one grade of finished wax is being made i t  is mixed 
with the scale from the filter-presses t o  make up the next sweat- 
ing chamber charge. 

The setting points and fractions obtained are, of course, purely 
arbitrary and are governed by the number of the grades of 
finished wax being made, as  well as by the method and tem- 
peratures used in processing the wax. I t  still contains colouring 
matter and therefore must be decolorized. 

T h e  F i n i s h i n g  Treatment.- In many refineries the wax is 
melted and run into agitators, where it  is treated with successive 
amounts of strong sulphuric acid. The agitators are lead-lined 
and steam-jacketed and the mixture of acid and wax is violently 
stirred up by air agitation. The agitation is carried on for 30 
min., and then an hour is allowed for settling. At the end of this 
time the acid sludge is drawn off and the melted wax is  run into 
another agitator, in  which it  is washed with hot water and then 
with caustic soda and finally with a hot water spray. After 
removing all traces of water by long settling, the wax is dried 
finally by  blowing air through it. Alternatively the use of caustic 
soda may be dispensed with by following u p  the acid treatment 
with agitation in the presence of finely divided absorbent clay, 
Even a t  this stage the wax is not entirely colourless and odour- 
less and it  is necessary t o  filter it  through ignited fuller's earth. 

Another method of treatment that has been found very effective 
and that dispenses with the acid treatment altogether is achieved 
by filtering the wax-scale through recently ignited bauxite. This 
mineral is essentially a mixture of alumina and ferric oxide and 
has a very porous structure. T o  prepare it  for use, the crude 
rock is ground and sieved t o  form coarse particles that pass 
through a 10-mesh sieve and are retained on a go-mesh sieve. 
The bauxite is then passed through a furnace a t  about 600" C, 
where it  is ignited and becomes substantially free from water. 
The bauxite is now put into filters that are jacketed and the 
melted wax is allowed t o  flow through, samples being tested to 
see that the colour of the effluent wax is up  t o  standard. The 
wax is run to trays, allowed to solidify, and packed in bags; each 
cake of wax is about 12 in.X18 i n . X r t  in. in  dimensions and 
weighs about 103 lb. 

Refined wax is always passed through a filter-press equipped 
with double sheets of filter paper before final caking. The wax 
should be  entirely odourless and a cake of wax freshly broken 
should possess no smell a t  the plane of fracture. I t  should be 
colourless, stable to heat and light, and of the correct melting 
point. I t  should be free from opaque blemishes ("mottling") 
and should not be crumbly or flaky. I t  is sold commercially in 
terms of melting point, e.g., hard wax in the grade that melts 
between 130' F and 135' F. 



PARAFFIN, CHEMISTRY OF 
I t  has been found in the case of certain sulphurous oils that a 

preliminary treatment with alkaline hypochlorite before filtration 
materially assists in the production of a non-odorous wax. 

A m o r p h o u s  Wax-Non-pressable.-After the pressable 
wax has been distilled off from the crude oil residue there appears 
a fraction containing wax, the crystal size of which is very much 
smaller than that of the preceding fraction; this is the so-called 
arnorpl~ous distillate. 

Until recent times fractions and residues of petroleum con- 
taining this material that could not be handled in filter-presses 
were allowed to stand, well diluted with petrol, in tanks a t  a low 
temperature and for a long period of time. The  slow impercep- 
tible action of gravity gradually precipitated the slightly heavier 
wax out of the slightly lighter solution. There was left a t  the 
bottom of the tank a soft salve-like mass and above it  a petrol 
solution of de-waxed oil. I n  many cases the precipitate was so 
amorphous that it could be worked up  for petroleum jelly and 
this was particularly the case when a residue was being treated. 

A revolutionary idea has changed this procedure. I t  is to  the 
credit of Sharples, who had successfully separated cream from 
milk by means of high speed centrifuges to apply this method 
to the separation of amorphous wax from its accompanying oil. 

Sharples' System 

Amorphous distillate 
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I 
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Sharples'  Process.-The amorphous distillate is diluted with 
approximately an equal bulk of petrol or a fraction of petrol 
from which the more volatile part has been distilled off. The 
mixture is now very slowly cooled till i t  reaches a temperature 
of about 10' F throughout a period of 20-30 hours. I t  is then 
conveyed into the bowl of a centrifuge rotating at  30,000 revolu- 
tions per minute when the slightly heavier wax is flung outward 
against the periphery whilst the slightly lighter solution occupies 
the middle of the bowl, by natural law. The centrifuge runs 
continuously and there are consequently ejected from spouts at  
the top, (a )  amorphous wax that is melted by suitable heating 
means and (b) a petrol solution of de-waxed oil. These run away 
to separate tanks. The wax obtained after removing some of the 
solvent that is conveyed with it is in the micro-crystalline state 
and it  is converted into macro-crystalline wax by a redistillation 
under cracking conditions, that is to  say, by distilling at a 
relatively high temperature, thus permitting a re-adjustment of 
the molecules. The distillate from the amorphous wax contains 
oil and crystalline wax and may be put through the sheds along 
with the pressable wax distillate. 

Uses of Paraffin.-Although paraffin wax may be regarded 
as a by-product of petroleum distillation, the world's supply is 
very considerable, amounting to approximately zoo,ooo tons a 
year. I t  finds its chief use in replacing and as a substitute for 
certain expensive natural waxes such as beeswax. I t  enters largely 
into the composition of floor polishes; it  is used for filling leather 
and as an insulator in the electrical trades. A very large amount 
is also used for water-proofing paper and cardboard, and thus is 
an essential component of water-proof receptacles for packing; 
during the World War, for example, jam pots were made of 
stout paper rendered air-tight and water-proof by  means of 
paraffin. I n  a similar way it  may be applied for water-proofing 

fibres before weaving, and very large amounts of water-proofed 
textiles are now manufactured. The softer paraffins are used in 
the manufacture of ointments and salves, and a large amount is 
applied in rendering match sticks water-proof and flammable. 

The above uses, however, are only minor when compared with 
the vast quantities used in the manufacture of tapers, candles 
and night lights. In  making candles it  is not usual to  employ pure 
paraffin, because it  has a tendency to stick to  the moulds and, 
moreover, may soften too easily in service, so the paraffin is 
mixed with stearic acid and palmitic acid that are obtained by 
the decomposition of many natural fats. The effect of the stearic 
acid is to give a less plastic composition, one that is  stiffer and 
not so likely to bend in warm weather. 

The earlier candles were usually made of tallow, were very soft 
and the wick required constant snuffing, but in the modern wax 
candle the wick is so woven that it  tends to  bend over during 
burning and so be consumed in the hot edge of the flame as fast 
as the burning proceeds. (A. E. D.) 

PARAFFIN, CHEMISTRY OF. Paraffin is the generic 
name given to the saturated hydrocarbons of the general formula 
CnHzn+z. Many of these hydrocarbons exist as naturally occur- 
ring products, the lower (gaseous) members of the series being 
met with as exhalations from decaying organic matter (marsh 
gas) or issuing from fissures in the earth, or in the gases from 
coal mines; the higher members occur in petroleum and ozokerite. 

The principal members of the series are shown in the following 
table :- 

1 Formula Name I 
Methane 
Ethane 
Propane 
Butane 
Pentane 
Hexane 
Heptane 
Octane 
Nonane 
Decane 
Undecane 
Dodecane 
Tetradecane 
Hexadecane 
Eicosane 
Heneicosane 
Tricosane 
Hentriacontane 
Pentatriacontane 
Hexacontane 

*Under I j mm. pressure. 

The lowest members of the series are gases a t  ordinary temper- 
ature; those of carbon content C5 to C15 are colourless liquids, 
and the higher members from C16 onwards are crystalline solids. 
The highest members only volatilize without decomposition when 
distilled under diminished pressure. They are not soluble in 
water, although the lower and middle members of the series are 
readily soluble in alcohol and ether; the solubility, however, de- 
creases with increase of molecular weight, so that the highest 
members of the series are almost insoluble in these solvents. The 
specific gravity increases with the molecular weight but always 
remains below that of water. The liquid paraffins have a char- 
acteristic smell, more pronounced in the case of the branched 
chain members. The paraffin may be synthesized by  reducing 
the alkyl halides (preferably the iodides) with nascent hydrogen, 
using either sodium amalgam, zinc and hydrochloric acid, con- 
centrated hydriodic acid (Berthelot, Jour. prak. Chem. 1868, 104, 
p. 103), aluminium amalgam (H. Wislicenus, ibid., 1896 [z], 
54) or the zinc-copper couple (J. H. Gladstone and A. Tribe, Ber., 
1873, 6, p. 2 0 2  seq.) as reducing agents. 

They may also be derived from alkyl halides b y  heating to 
120-140" C with aluminium chloride in  the proportion of three 
molecules of alkyl halide to  one molecule of aluminium chloride 
(B. Kohn, Ber., 1883, 16, p. 560); by heating with zinc and water 
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to 15*160° C= (E .  Frankland, Ann., 1849, 71, P. 203; 1850, 74 
P. 41)) 2 R I f  2 Z n f  ~ H z O = ~ R H + Z ~ I ~ + Z ~ ( O H ) Z ;  by conver- 
sion into zinc alkyls, which are then decomposed by water, 
ZnRz+2Hz0=2RHf z n O H ;  conversion into the Grignard 
reagent with metallic magnesium and decomposition of this either 
by water, dilute acids or preferably ammonium chloride (J. 
Houben, Ber'? 1905, 38, p' 3°19), RMg1+H20=RH+Mg1(0H); 

the action of potassium h ~ d r i d e  (H. Moissan, C o m ~ t e s  rendus> 
1902, 134, P. 389) and by the action of sodium in absolute ether 
solution (A. Wurtz, Ann. chim. P ~ Y S . ,  1855 L31, 44, P. 275)) 
zRI+zNa=R.R+zNaI. They may also be obtained by the re- 
duction of the higher fatty acids with hydriodic acid (F. Krafft, 
Ber., 1882, 15, pp. 1687- I~I I ) ,  

CnHz,02+6HI = CnHzn+2+2HzO+3Iz ; 
by the reaction of unsaturated hydrocarbons with hydrogen in 
the presence of a "catalyst" such, for example, as reduced nickel, 
copper, iron or cobalt (P. Sabatier and J. B. Senderens, Ann. 
chim. phys., 1905 [a], 4, pp. 310, 433); by the elimination of 
carbon dioxide from the fatty acids on heating their salts with 
soda-lime or Earyta, CHsS02Na+NzQH-CH4+Na2C03, 9r by 
heating their barium salts with sodium methylate in vacua (I. Mai, 
Ber., 1889. 22, p. 2133) ; by the electrolysis of the fatty acids (H. 
Kolbe, Ann., 1849, 69, p. 2j7) ,  zCZH402=C2Hs+2C02+H20; 
and by the action of the zinc alkyls on the ketone chlorides, 
(CH3)2CC12+Zn(CH3)2=CjH1Z+ZnC12. The paraffins are char- 
acterized by their great inertness towards most chemical reagents. 
Fuming sulphuric acid converts the middle and higher members 
of the series into sulphonic acids and dissolves the lower members 
(R .  A. Worstall, Amer. Chem. Journ., 1898, 20, p. 664). 

Dilute nitric acid, when heated with the paraffins in a tube, 
converts them into secondary and tertiary nitro-derivatives (M. 
Konowalow, Ber.9 1895, 28, P. 18521, whilst 10% boiling with 
strong nitric acid or nitro-sulphuric acid converts the middle and 
higher members of the series partly into primary n~ono- and 
di-nitro compounds and partly oxidizes them to carbonic, acetic, 
oxalic and succinic acids (Worstall, ibid., 20, P. 202; 21, P. 211). 
Fuming nitric acid only reacts slowly with fhe normal paraffins at  
ordinary temperature, but with those contalnlng a tertiary carbon 
atom the reaction is very energetic, oxldatlon products ( fat ty  
acids and dibasic acids) and a small quantity of polynitro corn- 
pounds being obtained (W. Markownikow, Centralblatt, 1899, I ,  
P. 1064; Ber., 1899, 32, P. 1441). Chlorine and bromine react 
with the paraffins, readily substituting hydrogen. Isomeric hydro- 
carbons in this series first appear with butane, the number in- 
creasing rapidly as the complexity of the molecule increases. 
Isomerism in the paraffin series is due to the variety of linking 
between the carbon atoms. 

Thus C-C-C-C-C is the arrangement of atoms in normal 

C 
pentane but 'C-C-C represents the setosdary oriropentane 

C/ 
C 
i 

and C-C-c is the arrangement in tertiary pentane. Ethane 
I 

C 
C2Hs, occurs in  the natural gas associated with petroleum to- 
gether with propane C3Hs and butane C4H10; pentane and higher 
members up to decane are present in petrol, probably as isomers 
Solid paraffin wax contains the higher members. (For methane 
see MARSH GAS.) (A. E. D.) 

PARAFFIN OIL : see KEROSENE. 
PARAGOULD, county seat of Greene county, northeast- 

ern Arkansas, U.S.A., 90 mi. N.W. of Memphis, Tennessee. Popu- 
lation (1940) 7,079 plus new addition of 375 for city proper, 
99% white. Principal industries: garment factory, cannery, foun- 
dry, stave, veneering and lumber mills, railroad and highway 
shops, government offices. I t  is served by the Missouri Pacific and 
the St. Louis Southu~estern railroads and is on state highways 
I and 25. 

The tonn's name is a comlination of the names of two rail- 
road men, J. W. Paramore and Jay Gould. 

PA~AGUANA, a peninsula of the state of Falc6n in 
northwestern Venezuela. I t  is surrounded by the gulf of Vene- 

zuela, the gulf of Cora and the Caribbean sea. There are three 
small towns on the Puerto Nuevo and Adicora on the 
east and Amuay on the west; and a small mountain, Santa Aria 
(2,62 5 ft.). Cora, the capital of Falcbn, is located at the point 
where Paraguanb joins the mainland of Venezuela. The principal 
industry of the peninsula is goat-raising. 

PARAGUAR~, a department and its capital city in south- 
ern Paraguay, South America. The city is located about 35 mi. 
S.E. of Asuncibn, the capital of the country. Estimated popula- 
tion (1940), 99,018 (department) ; 8,000 (city). 

The section is largely agricultural, with tobacco, cotton and 
cattle the chief produce. Industries include potteries, tanneries 
and distilleries. The city of Paraguari is an important station on 
Paraguay's chief railroad which runs from Asunci6n t o  Encar- 
naci6n and there makes a connection with a railroad t o  Buenos 
Aires. I t  is the site of one of the five wireless teiegraph s t a t i o ~ s  
in  Paraguay. 

The city was founded in 1775. I n  1811, when Paraguay decided 
to remain with Spain instead of joining the other countries of 
South America which were revolting, Paraguari was the scene of 
a n  important battle in which the forces of the Argentinian revolu- 
tionaries were repulsed. 

There are nine districts in the department. 
PARAGUASS~, ~ ~ ~ ~ i l i ~ ~  ~ ~ d i ~ ~  %.ife of the first Par- 

tuguese settler in  the Brazilian province of Bahia. Her  husband- 
to-be, Diogo Alvarez Correa, a Portuguese nobleman, was ship- 
wrecked off the coast of Bahia in 1510. He soon made himself 
indispensable to  the Tupinambas, the tribe of which Paraguassh's 
father was chief, and given Paraguass& as a wife. \vhen a 
French ship rescued him some years later, he took Paraguass6 back 
to France with him. Paraguassu received wide attention, being the 
first Indian most Frenchmen had ever seen, and was baptized into 
the Roman Catholic faith. She was given the name Catherine af ter  
her sponsor, Catherine de Medici, queen of France (or, as  is some- 
times thought, after Catherine, queen of Portugal). Later, she and 
her husband returned to Brazil, where they lived for the remainder 
of their lives near what is now Villa Velha or Espirito Santo. 

She is said t o  have been largely responsible for  the submission 
of the Tupinambas to  Portuguese rule and to have led the forces 
which ousted from office and killed Pereira Coutinho, a powerful 
but tyrannical ruler sent from Portugal to hold one of the twelve 
captaincies into which Brazil was divided. She also founded a 
church, Nbssa Senhora de Graca, where her tomb was later placed. 
Some of the most prominent families of Bahia claim descent from 
her. 

PARAGUASSU, a river of Brazil, South America. I t  runs 
a course of 320 mi., from a point inland in the state of Eahia, 
where it  is formed by the confluence of several small rivers, 
to  the Bahia de Todos os Santos (All Saints' Bay), which empties 
into the Atlantic ocean. 

The Paraguass6 river joins the Jucuhype river a t  the city of 
Cachoeira, and the course of the two rivers continues together 
until they reach the bay. 

PARAGUAY, an inland republic of South America, bounded 
on  the northwest by Bolivia, north and east by Brazil, and south- 
east, ~ o u t h ,  and west by Argentina. Population (the 1937 official 
estimate) 936,126. The area as adjusted by the Chaco Arbitral 
Award of 1938 is unofficially computed to be  154,165 square 
miles. 

Phys ica l  Features.-Paraguay proper, the country between 
the Paraguay and the Paranb, is traversed in the north and north- 
east by a broad, irregular belt of highlands, a continuation and 
outwork of the great interior plateau of Brazil, marked, especially 
by the Cordillera Amambay on the Brazilian frontier and by the 
Cordillera Mbaracayu. The elevation rarely exceeds 2,200 feet. 

, On the western side these highlands terminate with a more or 
1 less sharply defined edge, with the country sloping gradually up 
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to their bases in gentle, undulating and ill-defined valleys; on 
the eastern side, they send out broad spurs enclosing deep-cut 
valleys, and the whole country retains more of an upland char- 
acter. The streams that flow westward to the Paraguay are con- 
sequently to  some extent navigable, while those that run eastward 
to the ParanL are interrupted by rapids and falls, often of a 
formidable description. From the Asunci6n plateau southwards, 
near the confluence of the Paraguay and Parani,  there is a vast 
stretch of marshy country, draining partly into the Irpoa lagoon, 
and smaller tracts of the same character are found in other parts 
of the lowlands, especially in the valley of the Paraguay. Many 
parts of the country sloping to the Parani  are nearly covered 
with dense forest, and have been left in possession of the scat- 
tered native tribes. The country sloping to the Paraguay, and 
comprising the greater part of the settled districts, is grassy and 
open, though the hills are usually covered with forest, and clumps 
of trees are frequent in the lowlands. The soil is mostly dry, 
porous, and sandy, although extensive areas of the country are 
covered with red, clayish soil. 

Geology.-The Parani  plateau of southern Brazil extends into 
eastern Paraguay, where it  occupies about half the area of the 
country east of Paraguay river. I t  is a table-land formed of nearly 
horizontal beds of Triassic sandstone capped by late Triassic basalt 
and dissected by the gorges of the Parani and its tributaries. 
West of the plateau is a lower foot-hill zone composed of almost 
horizontal Devonian and Permian beds, a southward continuation 
of the Palaeozoic beds exposed a t  the foot of the Matto Grosso 
plateau. The surface of the broad lowland, known west of Para- 
guay river as the Chaco, so far as known, is formed of Tertiary 
and Quaternary beds, through which protrudes, in its northern 
part, a low range of ancient gneiss, the Sierra de Quince Puntas. 

Minerals.-The gold mines said to have been concealed by 
the Jesuits may have had no existence; and though iron was 
worked by F. S. L6pez at  Ibicuy (7omi. S.E. of Asuncibn), and 
native copper, oxide of manganese, marble, lime and salt have 
been found, the real wealth of the country consists rather in the 
variety and value of its vegetable products. 

C l i m a t e  a n d  Fauna.-December, January and February are 
generally the hottest months, and May, June, July and August 
the coldest. The mean temperature for the year seems to be 
about 74' F ;  for summer 81 O, for winter 64". The annual rainfall 
is about 62in. a t  Asuncibn, fairly well distributed throughout the 
year. The most common winds are from the north or south. The 
south wind is dry, cool and invigorating, and banishes mosquitoes 
for a time; the north wind is hot, moist and relaxing. 

The fauna of Paraguay proper is practically the same as that 
of Brazil. Caymans, water-hogs (carpinchos), several kinds of 
deer (Cervus paludosus, the largest), ounces, opossums, armadillos, 
vampires, the American ostrich, the ibis, the jabiril, various spe- 
cies popularly called partridges, the pato real, or royal duck, the 
Palamedea cornuta, parrots and parakeets, are among the more 
notable forms. Insect life is especially abundant; the red stump- 
like ant-hills are a feature in every landscape. 

Population.- The Paraguayan people, although partly de- 
scended from an intermixture of the Spanish conquerors and the 
native Guaranis, are white to a very large extent. Little or no 
distinction is made between white and mestizo (the mixed Indian 
and white), and there are practically no pure Indians except the 
uncivilized aborigines of the Chaco, who are variously estimated 
to number between 20,000 and 50,000. Immigration has been on 
a small scale, but is steady and on the increase, with several 
important accretions, notably the Mennonites, who migrated from 
Canada and elsewhere in the ~gzo ' s ,  and some German, Russian, 
and Czech groups. These usually live in small colonies, and, 
especially the Mennonites, show little or no inclination to merge 
with the main population. The Paraguayan has not advanced as 
rapidly as has his Argentine neighbour, due largely to  geographic 
isolation, and to the disruption wrought by the Paraguayan War 
of 1864-70, which prostrated the country for two generations, 
and, more recently, by the Chaco War The official and commer- 
cial language is Spanish, but, outside of Asuncibn, Guarani is the 
common language, being adopted even by recent immigrants. 

The principal cities are: Asunci6n, the capital, pop. (1937 cen- 
sus), 104,820; Villarrica, pop. 30,000 (est.); Concepci6n, pop. 
25,000 (est.). The river ports of Encarnacibn, on the Parani,  
and Pilar, on the Paraguay, are also important. Puerto Franco, 
formerly Puerto Casado, in the Chaco, is assuming some im- 
portance as a Bolivian outlet and free port under the Chaco 
Peace Treaty. 

Government.- The constitution of the republic was voted by 
a constituent assembly on Nov. 25, 1870. Legislative power is 
vested in a congress consisting of a senate and a chamber of 
deputies, elected by manhood suffrage, with one senator for every 
12,000 inhabitants, and one deputy for every 6,000. Senators 
serve six years; deputies, four years. The senate is renewed 
biennially by thirds; the chamber of deputies, by halves. The 
president and vice-president are elected by electors chosen for the 
purpose, and serve four years. There are seven executive depart- 
ments: Interior; Foreign Relations; Treasury; Justice, Worship, 
and Public Instruction; War and Navy; Economics; and Public 
Health. The judiciary includes a superior court, two courts of 
appeal, and minor tribunals. The superior court of three justices 
appointed by the president with consent of the senate serves for 
four years. The civil and criminal codes are closely modelled on 
those of Argentina. For administrative purposes the republic is 
divided into so2 departments, each under a political chief (jefe 
politico) appointed by the president. For electoral purposes it  is 
divided into 23 districts. 

Rel igion a n d  Instruction.- Roman Catholicism is the estab- 
lished religion, but the constitution guarantees full liberty to all 
creeds. Asunci6n is the seat of the archdiocese of Paraguay, 
under whose jurisdiction come the diocese of Concepci6n and 
Chaco and that of Villarrica. 

Education is free and compulsory by law, but is not as advanced 
as in other southern South American countries. The 1937-38 
budget allotted approximately 14.1% to education. I n  1937 Para- 
guay had 728 elementary schools, with 97,495 pupils, and 12 sec- 
ondary schools, with approximately 2 ,  ~ O O  enrolment. The National 
university, located a t  Asuncibn, has about 500 students. 

Defence.-In 1939 Paraguayan defensive forces included a 
standing army of about ~o .ooo  men, and a small navy, with two 
modern gunboats. During the Chaco War, however, over 140,000 
men were under arms a t  one time. 

Finance.-Paraguayan finances have been in unsatisfactory 
condition for decades. Unpaid interest on bonds and defaulted 
bonds themselves plagued the country's economy over most of 
the period since 1870, necessitating frequent readjustments with 
creditors. The Chaco War (1932-35), estimated to have cost 
Paraguay in excess of $~o,ooo,ooo US. ,  brought the country near 
complete bankruptcy, and forced the exchange value of the paper 
peso to a figure approximately %th of its pre-war value in terms of 
U.S. dollars. Credits granted the Government early in 1939 by 
the U.S. Export-Import Bank were expected to relieve the finan- 
cial stringency. Official Government figures as of Dec. 31, 1938, 
gave the public debt as: external, 7,910,047.82 gold pesos; in- 
ternal, 3,447,181 gold and I 22.150,8?4.31 paper pesos. These do 
not include unrecognized Argentine and Brazilian claims on ac- 
count of the Paraguayan War. National revenues are derived 
principally from import duties. The 1938-39 budget, approved 
Feb. 4, 1939, estimated expenses a t  1,453,999.93 gold and 1,231,- 
153,86 j. 52 paper pesos, receipts a t  1,764,890 gold and 1,054,688,- 
I I O  paper pesos. The greatest single expense was for defence. 

Industry.-Paraguay is essentially an agricultural and pastoral 
country. Cotton, yerba mate (Ilex paraguayensis), tobacco, sugar, 
and fruits are the leading agricultural products. The once heavy 
production of yerba mate has, however, seriously declined owing 
to Argentine competition. Cotton production, however, is in- 
creasing rapidly with a production of 54,383,675kg. in 1937 
( a  50% increase over 1936). Fruits, especially oranges, tangerines, 
pineapples, and grapefruit, are produced for domestic consump- 
tion. Oil of petit-grain, an important perfume ingredient, is 
extracted from the leaves of the bitter orange. Since the Chaco 
War there has been extensive planting of the Chinese tung tree, 
source of tung oil. Logging of quebracho, from whose wood tannin 
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is extracted, is an important industry, especially in the Chaco. 
I t s  timber is also exported for use as railway ties and in fence 
construction. Other important timber resources include cedar, 
curapay, Iapacho, and urundey: Fifteen plants are known to 
furnish dyes, and eight are sources of fibre-the caraguatay espe- 
cially being employed in the manufacture of an exquisite spider- 
web lace. The livestock industry has shown considerable growth 
since 1920, and the country is estimated to have some four million 
cattle in addition to  a large number of swine Several interna- 
tionally important meat-packers maintain branch packing plants 
in Paraguay. Manufacturing is restricted. in the main, to simple 
processing of national products, as tannin, meats, and some tex- 
tiles, notably fine lace. Bricks, leather, and furniture are also 
manufactured. Mineral production is small. 

Commerce.-Paraguayan external commerce is increasing as a 
result of foreign investment and loans. Exports are agricultural 
products (48.5% in 1937)~  especially cotton, tobacco, yerba mate, 
and fruits; forest products (25%),  primarily quebracho logs and 
tannin; and animal products, notably preserved beef, beef extract, 
and hides. Imports are principally foodstuffs, cotton textiles, and 
machinery. A large but indetermi~able share of foreign trade is 
through Argentina as an intermediary. In 1936. 58.1% (23.4% 
in 1937) of exports went to  Argentina for re-shipment. In 1937 
and 1938 Argentina, Germany, and Great Britain were the chief 
buyers of Paraguayan exports. Germany and Japan (with 14 to 
16% each) \yere the leading suppliers of imports until the out- 
break of the European war in 1939. I n  1939, exports were $8,075,- 
ooo (1938. $8,251,000; 1937, $8,270,000) ; imports were $7,731,- 
ooo (1938, $8,982,000; 1937, $8,50o.o00). 

Communications.-Water is the most important means of 
transit. The Paraguay river is navigable for vessels of 12ft. 
draught as far as Asunci6n and Concepci6n, and for smaller boats 
for its entire length (1,800mi.). The Alto Parani river is likewise 
navigable for I 2ft. vessels for most of its length. Asunci6n. the 
principal shipping point, has regular shipping service to Buenos 
Aires. The leading railroad, the Paraguay Central, extends from 
Asunci6n to Encarnaci6n (274mi.), connecting by rail-ferry with 
the Argentine railway system. Other railway lines run inland from 
various river ports. Paraguay has approximately joomi. of rail- 
ways. Extensive highway construction and improvement has been 
undertaken in recent years. Plans for a highway across the entire 
country, costing $~.OOO,OOO ( U  S ) and financed by credits from 
the U.S. Export-Import Bank, were under way in 1939. Air trans- 
port lines connect Asunci6n with Buenos Aires and other parts of 
Argentina, and with Brazil. 

Post  and Telegraph.-Paraguay entered the Universal Postal 
Union in I 88 I. Telegraph lines codnect Asunci6n with other towns, 
and two lines put the republic in communication with the rest 
of the world by Tiray of Corrientes and Posadas. Wireless stations 
have been erected a t  the capital, a t  Concepci6n and at Paraguari. 

Money  and Credit.-The principal banks are the Banco de la 
Rephblica, the Bank of London and South America, and the Ger- 
man Bank of South America. Thc State-o

w

ned Banco Agricola 
provides agricultural credit. The gold and silver coinage is legally 
equivalent to that of Argentina, but paper money is almost the 
only circulating medium. The gold and silver pesos are valued a t  
respectively, approximately 68.66 cents and 5 cent, U.S. (1940) 

Weights  and Measures.-Officially, the metric system is used. 
but the follo~ving units prevail locally: Weights: the fonelada 
(2,o25lb.), the qzri~ztal (101.41b.), the arroba (25.351b.), the libra 
(1.014lb.), the onza (.0616lb.) ; liquid measure: the cuarta 
(.1665gal.); dry measure: the almud (5.28gal.), fanega (7.9bu.) 

History.-The first European to reach Paraguay was probably 
the semi-legendary Alejo Garcia, a Spaniard wrecked on the south 
Brazilian coast. Just after I j 2 0  he headed an expedition intc 
the interior, reaching the outer confines of the Inca empire, but 
on the return journey he was killed somewhere in Paraguay. Re- 
ports sent ahead. however, influenced Sebastian Cabot, who in 
1526 and in 1529 explored the Parani and the Paraguay rivers in 
what is today Paraguayan territory. A decade later, on Aug. 15 
1537, Asunci6n n7as founded by Domingo Martinez de Ira!a. whc 
was to  be the dominant figure in Paraguay for the next 2 0  years 

The Indians whom the Spaniards found in Paraguay belonged to 
many tribes, but possessed a common language, the Guarani. They 
were chiefly agriculturists and continued to live side by side 
with their conquerors, and the culture of the country remained 
distinctly Indian. From Asunci6n as a centre, Spanish adventurers 
pushed northeastward into La Guayri,  on the Upper Paranb, and 
westward into the Gran Chaco; and, before long, vast numbers of 
natives were reduced to serfdom. Under Paraguay was included 
the entire region along the Parani  and Uruguay rivers, as well as, 
for administrative purposes, the present Argentine province of 
Buenos Aires. Il'ot until 1620 were Paraguay proper and Rio de la 
Plata (or  Buenos Aires) separated as distinct governments. Both 
were dependent on the viceroyalty of Peru until 1776. when 
Buenos Aires was made into a viceroyalty, with Paraguay under 
its jurisdiction. 

The first Christian missions were established by the Francis- 
cans between 1542 and 1560, but neither they nor the first Jesuit 
missionaries were able to make their enterprise a permanent 
success. A second band of Jesuits, who began their work in 1603, 
succeeded in establishing a kind of irnperiuwz i n  i~nperio in the 
east and south of Paraguay proper, and for a century and a half 
the history of Paraguay was largely the history of the Jesuit 
missions. I n  1750, however, Ferdinand VI of Spain ceded to Por- 
tugal a part of this region in exchange for territory elsewhere. 
The Jesuits resisted the transfer, and the combined forces of 
Spain and Portugal defeated them only after several engagements. 
For over a century thereafter the region was bitterly disputed 
between Spain and Portugal and their respective successors. Mean- 
while, the missions never recovered their prosperity, and the 
Jesuits were finally expelled in 1767, I n  181 I ,  following the out- 
break of the Hispanic American wars of independence, Paraguay 
resisted efforts from Buenos Aires to expel Spanish authority. but 
soon set up its own government; by 1814 it  was under the dicta- 
torship of Dr. J. G. R. Francia (9.v.). After Francia's death in  
1840, the chief power passed to Carlos Antonio L6pez ( q . ~ . ) ,  
who mas succeeded by his son Francisco Solano L6pez in 1862. 
Francia and the elder L6pez had developed a strong Paraguayan 
Army. The latter had fruitlessly sought adjustment of Paraguay's 
boundary disputes with Argentina and Brazil. The younger L6pez 
attempted a vigorous foreign policy, and in 1864, on the occasion 
of Brazilian armed intervention in an Uruguayan civil war, went 
to  war with Brazil. In  order to strike a t  southern Brazil, he 
attempted to cross Argentine territory early in 1865. The result 
was the alliance of Argentina, Brazil, and Uruguay for the pur- 
pose of overthrowing L6pez and obtaining a settlement of Argen- 
tina's and Brazil's disputed boundaries with Paraguay on their 
own terms. Invasion of Paraguay folIowed. A tenacious five-year 
struggle, involving huge loss of life and of treasure, was termi- 
nated only by the complete defeat of the decimated Paraguayan 
forces and the death of the fleeing L6pez at  Aquidaban (March r ,  
1870). During this warfare every able-bodied Paraguayan was in 
active service, while whole battalions of women and regiments of 
boys of 1 2  to 15 years of age were formed. The bravery of thc 
Paraguayans became a tradition, and from a population of 1,337,- 
439 a t  the outbreak of war, the country was reduced, according to 
some estimates, to less than a quarter-million, of whom but 28,746 
xere men. 

After L6pez' death, government was administered by a trium- 
virate until the formulation, in Nov. 1870, of the present constitu- 
tion. For a time Brazilian policy was directed toward the annexa- 
tion of Paraguay, and a Brazilian army of occupation remained 
until 1876. Argentine-Brazilian rivalry, however, enabled Para- 
guay to remain independent. 

No violent constitutional changes occurred after 1870, and al- 
though there were several spasmodic revolutionary outbreaks, 
none of these disturbances deeply or permanently affected the 
country's welfare, nor were all of them acconipanied by bloodshed. 
The main interest in Paraguayan history in the period following 
the Paraguayan war mas economic rather than political. The 
gradual development of commerce, the financial reforms in 189 5 
and the extension of the Paraguay Central railway were events of 
far greater importance than any political movement which took 



place between 1870 and 1910. In  1911 a series of revolutions 
forced Dr.  Manuel Gondra out of the presidency and brought into 
office four provisional presidents within less than two years. I n  
1912, however, a peaceful succession took place, and President 
Eduardo Schaerer (1912-16) served his full term. During his 
administration and that of his successor, Dr. Manuel Franco, who 
died in office in 1919, the country recovered somewhat from the 
effects of these disturbances. Political instability from 1921 to 
1923 was followed by the orderly administration of President 
Eligio Ayala (1924-28). 

During the years 1928 to 1935 the dominant fact in the 
nation's history was its struggle for possession of the Chaco. 
Paraguayan interests in this region had become so vital that in 
1931 a popular uprising occurred in protest against what was 
considered a lack of firmness on the part of the government in 
asserting its claims against Bolivia. In  the middle of 1932, after 
several years of skirmishing between small groups of Paraguayan 
and Bolivian soldiers, a Paraguayan garrison was seized by 
Bolivian troops. This incident brought outright war between the 
two countries. Through the next three years, all Paraguay's 
strength was concentrated upon the contest by Dr. Eusebio Ayala, 
who had become president in 1932. Economic and financial ex- 
haustion seemed not to  hinder the nation's armies, which managed 
to hold all the territory, and more than one per cent of Bolivia's 
total population as prisoners, if both soldiers and civilians are 
counted. A truce mas arranged June 12, 1935, and four neighbour- 
ing republics and the United States began mediation efforts. I n  
Feb. 1936, President Ayala was deposed by Colonel Rafael Franco, 
who seized power, was made provisional president, and, suspend- 
ing the constitution and dismissing congress, ruled arbitrarily until 
Aug. 1937. At that time he attempted to enforce a section of the 
Paraguayan-Bolivian peace agreement which was unpopular with 
the army, and a group of army officers fomented a revolution 
which brought about his deposition and exile. Dr.  FClix Paiva, a 
former vice-president and cabinet minister, succeeded him as 
provisional president, serving until the election and subsequent 
succession as constitutional president of General JosC FClix Esti- 
garribia, on Aug. IS, 1939. 

Meanwhile, in  July 1938, the attempted mediation of the Chaco 
dispute, after 30 months. brought about a definite settlement and 
a formal termination of the war. Under the arbitral award (1938) 
Paraguay received the lion's share of the disputed area, about 
three-quarters of it. Bolivia, which had requested an outlet to 
the ocean, was given instead "the amplest free transit" through 
certain zones. 

Under Paiva and Estigarribia notable efforts a t  economic re- 
habilitation were undertaken. Economic and engineering experts 
from the United States Bere called in. A $3,5oo,ooo credit from 
that country for highway and other improvements was obtained 
Economic effects of World War 11, however, seriously retarded 
progress. By Feb. 1940, incipient political troubles compelled 
Estigarribia temporarily to  assume semi-dictatorial powers. Seven 
months later, he was killed in a n  aeroplane accident, and General 
Higinio Morinigo succeeded to the presidency. I n  1942 Morinigo 
announced that he intended to retain the office for the 1943-48 
term, and in Feb. 1943 he was legally made president in an elec- 
tion in which he was the only candidate for the position. H e  was 
inaugurated Aug. 15 of the same year. 
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PARAIBA (PARAHYBA, PARAHYBA D O NORTE) : see JoAo, 
PESSOA. 

PARA~BA, or PARAHYBA, a state of northeastern Brazil, 
bounded north by Rio Grande do Norte, east by the Atlantic, 
south by Pernambuco and west by Ceari. Pop. (1940) 1,432,61S. 
Area, 21,591 sq.mi. I t  consists of a narrow coastal zone, 30 to  40 
mi. wide, along the seaboard, behind which the country rises 
sharply to a highland region forming part of the great central 
plateau of Brazil. The long dry season (April to  October), to- 
gether with occasional devastating droughts (se^ccas) lasting two 
or more years, prevents the development of forests and damages 
the agricultural and pastoral industries of the state. There is 
only one river of importance, the Paraiba, which crosses the 
southern part of the State from west to east with a course of 
about 240 miles. I n  the lowlands and some of the river valleys 
agriculture is the chief occupation of the people; cotton and sugar 
are extensively produced and some tobacco is grown. The ex- 
ports include hides, skins, cotton, sugar and tobacco. Rubber of 
the Cearb type is also found and forms an item among the smaller 
exports. The eastern extremity of the State is served by a rail- 
way originally called the Conde d'Eu railway but now forming 
part of the Great Western of Brazil system. The capital is JoZo 
Pessoa (9 .v . ) .  Other important towns are: Bananeiras, Campina 
Grande, Guarabira, Pombal, and Sousa. 

Paraiba formed part of the original grant, known as the 
capitania of Itamaraci, from the Portuguese crown t o  Pero Lopes 
de Souza. I t  was not settled until I 584, when a fort was erected 
near. the present port of Cabedelo under the name of S lo  Felipe. 

PARA~BA DO SUL, a river of Brazil, having its source 
on the campos of Bocaina, on the northern slope of the Serra do 
Mar in  the western part of the state of S l o  Paulo, and flowing at  
first southwesterly and then after a horse-shoe curve in the 
vicinity of Jacarei in  a general east-northeast direction to the 
Atlantic in lat. 21' 38's. I t s  upper course for a distance of 80 mi., 
or to the confluence of the Paraibuna, is known as the Paraitinga 
The navigable channel from Slo  Fidelis to  the Atlantic is 54 mi. 
long, and the total length of the river, including the Parai- 
tinga, is 540 mi. I t s  source is about 4,920 ft. above sea-level. The 
Paraiba passes through a fertile, long-settled country, a part of 
which was long the chief coffee-producing region of Brazil. 

PARAKEET: see PARROT. 
PARALDEHYDE (para-acetaldehyde, paraldehydum in 

British and U.S. Pharmacopoeia; see also ALDEHYDES), a colour- 
less liquid of characteristic odour and soluble in ten parts of water. 
I t  boils a t  124" C. (m.p. 12.5' C.). Paraldehyde is a powerful 
hypnotic without depressing effect on the heart, and, being largely 
excreted by the lungs, is beneficial in bronchial asthma. Used 
intravenously, it  acts as an anaesthetic and hypnotic. I t  is pro- 
duced by polymerizing acetaldehyde with a trace of sulphuric 
acid; with the concentrated acid this reaction is accompanied by  
considerable generation of heat. The resulting liquid is neutralized 
with calcium carbonate and purified by fractional distillation. 
Paraldehyde has the same molecular formula (CH3.CHO)z both 
in the gaseous phase and in solution. 



PARALLAX 
. PARALLAX (aaptrXXa[is) is the difference in direction of 

a body caused by a change in the position of the observer. For 
members of the solar system the word is more specifically used 
to mean the difference in direction as seen from the observer and 
from the earth's centre. I t  is used in this sense by Ptolemy. In 
fig. I ,  let 0 be the observer, E the centre of the earth, and M 
the position of the moon, planet or sun, then the angle OME is 
the parallax. This varies with the altitude and is greatest when 

are known, and tables of their positions and movements take 
the distance of the sun from the earth as unit of length. To deter- 
mine the value of this unit, it is only necessary to obtain the 
distance or parallax of one of the planets at a time when it is 
nearest the earth. The first accurate determination of the sun's 
parallax was obtained in 1672 from a series of observations of 
Mars when in opposition made in South America and Paris, from 
which a value of 9".5 was obtained. The utilization of the tran- 

M a 
tions=M/a2. Hence =4#- - ( )  M+m'gP2'  

As the quantities - 
on the right hand side are known with great accuracy, ! is 

- 
a the body is on the hor~zon. At zenith distance 2; sin p =  - sin z. 

a Y 
When z= goo, sin p =-. and this value of p is the hori- 

Y 
zontal parallax or briefly the parallax. For all bodies but the 
moon, p is so small that i t  does 
not differ appreciably from sin p, 
and is usually expressed in sexa- 
gesimal measure. A further re- 
finement is required owing to the 
spheroidal figure of the earth and 
the numerical values generally 
given are those of the Equatorial 
horizontal parallax. 

L u n a r  Parallax- The moon 
being by far the nearest of the 
celestial bodies was the first to 
have its parallax determined. Hip- 
parchus showed that the sum of F I ~ .  O F  

the parallaxes of the sun and ANGLE *ITH 

moon was equal to the sum of the angular radii of the sun and of 
the shadow of the earth thrown on the moon in a lunar eclipse. 
If the parallax of the sun be considered as inappreciable compared 
with that of the moon, the moon's parallax is found to be 58'. 

Parallax of the moon is directly determined from observations 
of declination made at  two places like Greenwich and the Cape 
which are nearly on the same meridian. The theory of the observa- 
tions will be readily grasped from fig. 2. 

The angles zl and za are, observed and other data are obtained 
from the latitude of the observatories and the known size and 
shape of the earth. I n  practice, stars are observed in positions 
near the moon in order to eliminate uncertainties of refraction and 
instrumental errors. I n  this way Henderson obtained a value of 
j7'z"-3 for the moon's equatorial horizontal parallax in 1837. 
From a series of observations of a small lunar crater in the years 
 go 5-10 the value 57'2". j was found. 

A second method rests on a comparison of the force of gravity 
a t  the earth's surface with its value at  the moon. If M and m be 

M 

F I G .  2 .- MEASUREMENT O F  PARALLAX BY OBSERVATIONS FROM A NORTH- 
ERN A N D  A S O U T H E R N  OBSERVATORY 
I f  the angles Z, and Z, are accurately observed at Greenwich and the C a ~ e ,  
and the form of the earth and the positions of these places on i t  are accurately 
known, a diagram drawn t o  the scale wi l l  give the moon's distance 

the masses of the earth and moon, r the mean distance, and P the 
sidereal period of revolution of the moon about the earth M+m 
=4r2r3/p2 where rz3.I4.  Also, g, the value of gravity at the 
earth's surface, determined accurately from pendulum observa- 

accurately- determined as j7'zU.7. Y 
Solar Para l lax .  Trigonometrical  Methods.-In accordance 

sit of Venus for this purpose was advocated by Halley, and at  the 
transit of Ii69, the times of ingress and egress of the planet on 
the sun's disk were observed by astronomers dispatched to various 
parts of the globe, including Capt. Cook in Otaheite. From these 
observations a value of 8".6 was obtained. The transits of 1874 
and 1882 were widely observed for the same purpose, but the re- 
sults were disappointing owing to the impossibility of precise de- 
termination of the times of ingress and egress. I n  1877 Gill made 
an expedition to the island of Ascension and observed the opposi- 
tion of Mars, using a heliometer to measure the distance of the 
planet from neighbouring stars. He made his observations after 
sunset and before sunrise, the parallactic displacement of the 
planet from its calcnlated position as seen from the centre of the 
earth being in opposite senses and of largest amount at  these times. 
A value of 8".~8 was deduced. The successful result of this series 
of observations led Gill to make a very elaborate series of heli- 
ometer observations of the small planets Victoria, Iris and Sappho, 
in 1888 and 1889, when they were in opposition. The resulting 
value of the solar parallax was 8".8o. 

In  1898 De Witt discovered the small planet Eros which at  its 
nearest approach comes to within 15 million miles or one-sixth of 
the sun's distance. The opposition of 1900 was extensively ob- 
served visually and photographically a t  many observatories. The 
collection and discussion of the extensive series of observations 
was made by Mr. who obtained the value for the solar paral- 
lax 8".804tr'.oo4. A still nearer approach of this planet to the 
earth will occur in 1931. 

Methods Depending o n  Velocity of Light.-The value of 
the velocity of light has been determined by Michelson with great 
precision and may be utilized in several different ways. A direct 
method is the converse of the procedure of Rijmer in the dis- 
covery of the velocity of light; i.e., to use the light equation, or 
time taken by the light to reach us a t  the varying distances of 
Jupiter. Great accuracy is hardly obtainable in this way. A second 
method is by means of the constant of aberration which gives the 
ratio of the velocity of the earth in its orbit to the velocity of light. 
As aberration produces an annual term of amplitude 20" in the 
positions of all stars its amount has been determined in numerous 
ways. One of the latest determinations-that made a t  Greenwich 
in the years 1911 to 1918 gave the value zoN.445t".o~3 leading 
to the value 8".81ot"~oo6 for solar parallax. This method is 
not free from the suspicion of systematic error. 

The velocities of stars towards or from the earth are determined 
from spectroscopic observations. By choosing times when the 
orbital motion of the earth is carrying i t  towards or from a star 
the velocity of the earth in its orbit may be obtained. I n  this way 
the solar parallax was found from observations at  the Cape of 
Good Hope to be 8".802-C".004. 

Gravi ta t ional  Methods.-(I) I n  the theory of the moon 
there is a term of period one month known as the parallactic in- 

equality. The of the term contains the ratio of the 
parallaxes of the sun and nmon as a factor. The large size of this 
coefficient makes i t  of value. From the discussion of occults- 
tions of stars a t  the Cape observatory, Jones finds the value 
125".15+'~.06 for  this term giving for the solar parallax 
8".80jk".ooq. 

(2) The ratio of the mass of the earth+moon to  that of the 
sun ma, be determined from the disturbing action of the earth+ 

with the law of gravitation the relative distances of the planets 

moon on the elliptic motion of the The ratio of the 
moon's mass to that of the earth is 1/81.53, and thus the ratio 
of the earth's mass to that of the sun is found. In  a manner simi- 
lar to that described above for the moon's parallax the solar paral- 
lax is then derived. From an exhaustive discussion of the pertur- 
bations of the planet Eros Noteboom has made a very accurate 
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determination of the solar parallax as SN9799 

There is thus a general agreement of different methods that the 
solar parallax is not far from 8".804. This corresponds to a mean 
distance of the sun of 149,500,000 kilometres or 92,900,ooo miles. 

S te l la r  Parallax.-The stars are too distant for any difference 
of position to be perceptible from two places on the earth's sur- 
face; but as the earth is 93 million miles from the sun, stars are 
seen from widely different view points in the course of the year. 
The effect on their positions is called annual paraLlax, defined as 
the difference in position of a star as seen from the earth and sun. 
I ts  amount and direction varies with the time of year, and its 
maximum is a/r where a is the radius of the earth's orbit and r 
the distance of the star. The quantity is very small and never 
reaches 1/206,265 in radian or I" in sexagesimal measure. Unsuc- 
cessful attempts to measure the parallax of a star were made con- 
tinuously after the acceptance of the Copernican system, including 
one by Bradley which led to the discovery of aberration (see 
ABERRATION OF LIGHT) and by Herschel which led to the dis- 
covery of binary stars. The first successful results were obtained 
in 1838 when the parallax of a! Centauri was announced by Hen- 
derson, a Lyrae by Struve and 61 Cygni by Bessel. For his ob- 
servations Bessel used the heliometer, an instrument constructed 
by Fraunhofer, in which the object glass is cut in two, and so 
mounted that the whole can be rotated, and the separate halves 
made to slide relatively to one another and their movement meas- 
ured with great precision. In  this way the distance between two 
stars is measured by the separation of the two halves required 
to make the images of the two stars coincident. Bessel found 
small movements of 61 Cygni relative to two neighbouring stars 
which from their magnitude and want of proper motion were 
judged to be so distant that no parallactic effect could be perceived. 
With instruments of this kind having small object glasses of not 
more than 4 or bin. and focal lengths of a few feet, research on 
stellar parallax was carried on to the end of the 19th century and 
the parallaxes determined of approximately IOO of the brightest 
stars and those showing the largest proper motion. The intro- 
duction of photography simplified the problem, and after the re- 
searches of Hinks and Russell a t  Cambridge, and still more of 
Schlesinger at  Yerkes, a number of observatories have engaged in 
the work and have determined the parallaxes of many stars with 
great accuracy. Two observational conditions have to be fulfilled 
( I )  The telescope must be in the same position for observations 
at  different times of the year. ( 2 )  By some means, e.g. ,  a rotating 
shutter with a suitable slit-the photographic image of the star 
observed must be made equal to that of the stars with whose posi- 
tion it is compared. In practice, a few photographs are taken when 
the star is on the meridian shortly after sunset at  one period of 
the year and shortly before sunrise at  another period. As the 
stars' positions change owing to their proper motion, a minimum 
of three epochs is required but the possibility of systematic errors 
make it desirable to extend the observations over a larger number 
of epochs. With 25 photographs spread over five epochs, the 
parallax of a star is obtained with a probable error of less than 
-i-o".o~o, although the diameter of the photographic disk of the 
star is seldom less than 2".o. The concerted action of the observa- 
tories of Allegheny, McCormick, Swarthmore, Dearborn, Yerkes, 
Mount Wilson and Greenwich has resulted in the determination 
of the parallaxes of 1,800 stars, 1,600 north and 200 south of the 
Equator. The determination of parallaxes of stars in the Southern 
hemisphere has been commenced at  the Yale Observatory at 
Johannesburg and the Royal Observatory at  the Cape, and will 
in a few years correct this large disparity. I n  the Northern hemi- 
sphere the parallaxes have been measured of 191 of the 207 stars 
brighter than 43,381 of 1,041 stars between 4"o and 5"s and of 
many stars whose comparative nearness is suggested by their 
large proper motions. Rather more than one half of the stars 
have parallaxes greater than 0".02 or are within 50 parsecs of us, 
a parsec being defined as the distance of a star whose parallax is 
I" and equal to 206,265 times the earth's distance from the sun 
or approximately 19 million million miles. 

Between the distances of I and 5 parsecs, 23 stars have been 
found, of which seven are double stars. These include the bright 

stars a Centauri, Sirius and Procyon and three stars below the 
10th magnitude. 

(2) If a star is moving at  an inclination i to the tangent plane of 
v 

the celestial sphere, its angular velocity - cos i can be compared 
d 

with its linear velocity v sin i in the link of sight obtained from 
spectroscopic observations. For some double stars and for several 
open clusters of stars i is known and accurate values of the 
parallax have been determined for Capella, the Taurus and the 
Great Bear clusters. 

(3) For the more distant, stars, trigonometrical methods are in- 
applicable, but the parallax can be derived from the apparent 
magnitude of the star, if there are any means of knowing the 
absolute magnitude of the star; i.e., the magnitude the star would 
have at the standard distance of 10 parsecs. For Cepheid Vari- 
ables this can be inferred with considerable accuracy from their 
periods, and for many stars a reasonable guess can be made from 
the spectral type and proper motion. The formula connecting ab- 
solute magnitude and apparent magnitude with parallax is M =  
m+5+51og n and expresses the condition that the light received " 
from a star varies inversely as the square of the distance. 

(4) Spectroscopic Parallaxes.--Stellar spectra are arranged 
in a sequence which represents the effective temperatures of the 
stars. In 1914 Adams and Rohlschiitter found differences in the 
intensities of certain lines in stars of the same type of spectrum, 
dependent on the absolute luminosities of the stars, or slight dif- 
ference in the spectra of great and small stars of the same surface 
temperature. By photometric comparison of neighbouring lines, 
one invariable, and the other varying with the size of the star, 
the absolute magnitude of a star is determinable, and the paral- 
lax by means of the formula given above. This method has been 
applied extensively to most of the brighter stars in the Northern 
hemisphere, using stars of known parallax as standards. 

Average Parallaxes.-The solar system is moving through 
space with a velocity of 19.5 km./sec., carrying it four times the 
earth's distance from the sun in one year. This produces a general 
drift in the angular movement of the stars away from the apex 
or point in the sky to which the movement is directed. Were the 
stars at  rest, this would give a ready means of determining their 
individual distances. As the stars are all moving, the method 
gives the average distance of a group of stars examined, on the 
assumption that their peculiar motions are eliminated. I n  this way 
the mean parallaxes of stars of successive apparent magnitudes 
of different galactic latitudes and of different spectral types are 
obtained. Thus the mean parallax of 5th magnitude stars: i.e., of 
stars just visible to the naked eye-is ".o18; and of the 10th mag- 
nitude stars; i.e. of stars giving i& of their light-is ".0027. 

As spectroscopic observations have given the mean peculiar 
velocities of stars of different types, the average proper motions 
perpendicular to the direction of the solar motion may also be 
used as a criterion of parallax. There is a very great diversity in 
the parallaxes of individual stars included in these mean values. 

(F. D.) 
PARALLEL MOTION, an arrangement of links, invented 

by James Watt, and used in the older types of steam-engines 
(see STEAM-ENGINE) to connect wi the head of the piston rod, mov- 
ing up and down in a vertical 
path, with the end of the beam, 
moving in the arc of a circle. An 

E N D 
ordinary form is shown diagram- 
matically in the figure. M N  is the 
path in which the piston-rod 

head is to be guided. ABC is the middle line of half the beam, C 
being the fixed centre about which the beam oscillates. A link BD 
connects a point in the beam with a radius link ED, which oscil- 
lates about a fixed centre at E. A point P in BD, taken so that 
BP:DP: :EN:CM, moves in a path which coincides very closely 
with the straight line MPN. Any other point F in the line CP or 

' CP produced is made to copy this motion by means of the links 
AF and FG, parallel to BD and AC. I n  the ordinary application 
of parallel motion, a point such as F is the point of attachment 
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of the piston-rod, and P is used to drive a pump-rod. Other points 
In the line CP produced are occasionally made use of by adding 
other links parallel to  AC and ED. Watt's linkage gives no more 
than an approximation to straight-line motion, but in a well-de- 
signed example the amount of deviation need not exceed one four- 
thousandth of the length of stroke. I t  was for long believed 
that the production of an exact straight-line motion by pure link- 
age was impossible, until the problem was solved by the invention 
of the Peaucellier cell (See also MECIIANICS.) 

PARALYSIS or PALSY, a medical term usually implying 
the loss or impairment of voluntary muscular power. Paralysis is 
rather a symptom than a disease per se; it may arise ( I )  from 
injury or disease of nervous and muscular structures (organic 
paralysis), or ( 2 )  from purely dynamic disturbankes in the nervous 
structures of the brain which preside over voluntary movement. 
The latter is functio~zal ntotor paralysis, a symptom common in 
certain neuroses, especially hysteria. For general paralysis of the 
insane, see INSANITY. 

Whether the loss of motor power be functional or organic, it 
may be generalized in all the muscles of the body, or localized 
to one or many. The differezt f n r m  of p~ralysis whirh may 
arise from organic disease can be understood by a consideration 
of the motor path of voluntary impulses from brain to muscle. 
There are two neural segments in this path, an upper cerebral 
and a lower spinal; the former has its departure platform in the 
brain and its terminus in the whole of the anterior grey matter 
of the spinal cord, whence issues the lower spinal segment of the 
motor path to the muscles. The nerve fibres of the upper cerebral 
segment are prolongations of the large psycho-motor cells; the 
nerve fibres of the lower segment are prolongations by the anterior 
roots and motor nerves of the large cells in the grey matter of 
the cord. Disease or destruction of any part of the upper cerebral 
segment will give rise to loss of voluntary power, for the in- 
fluence of the mind on the muscles is removed in proportion to 
the destruction of this efferent path. Disease or destruction of the 
lower spinal segment causes not only loss of voluntary power but 
an atrophy of the muscles themselves. 

Paralysis may therefore be divided into three great groups: 
( I )  loss of voluntary power without muscular wasting except 
from disuse, and without electrical changes in the muscles due to  
injury or disease in the upper cerebral segment; ( 2 )  loss of 
muscular power with wasting and electrical changes in the 
muscles due to  disease or injury in some part of the lower spinal 
segment; (3 )  primary wasting of the muscles. 

The more common forms of paralysis will now be described. 
Hemipleg ia ,  or paralysis affecting one side of the body, is 

a frequent result of apoplexy (9.v.) ; there is loss of motion of 
the tongue, face, trunk and extremities on the side of the body 
opposite the lesion in the brain. I n  complete hemiplegia both arm 
and leg are powerless; the face is paralysed chicfly in the lower 
part, while the upper part moves almost as well as on the un- 
paralysed side, and the eye can be shut a t  will, unlike peripheral 
facial paralysis (Bell's palsy). The tongue when protruded de- 
viates towards the paralysed side, and the muscles of mastication 
contract equally in ordinary action, although difficulty arises in 
eating, from food accumulating between the cheek and gums 
on the paralysed side. Speech is thick and indistinct, and when 
there is right-sided hemiplegia in a right-handed person, there 
may be associated various forms of aphasia (q v.), because the 
speech centres are in the left hemisphere of the brain. Some 
muscles are completely paralysed, others are merely weakened, 
while others. e.g., the trunk muscles, are apparently unaffected. 

I n  many cases of even complete hemiplegia, improvement, 
especially in  children, takes place after a few weeks or months, 
and is generally first indicated by return of movement in the 
muscles which are habitually associated in their action with those 
of the opposite unparalysed side; thus, movement of the leg 
returns first a t  the hip and knee joints, and of the arm at the 
shoulder and elbow, although the hand may remain motionless. 
The recovery, however. in the majority of cases is only partial, 
and the sufferer is left with a permanent weakness of one side 
of the body, often associated with contracture and rigidity, giving 

rise to a characteristic gait and attitude. 
According to the part of the brain damaged variations of 

paralytic symptoms may arise; thus occasionally the paralysis 
may be limited more or less to the face, the arm or the leg. I n  
such case it  is termed a mo~zoplegia, a condition sometimes aris- 
ing from cerebral tumour. Occasionally the face is paralysed on 
one side and the arm and leg on the other (alternate hemiplegia) ; 
this is because the disease has damaged the motor path from the 
brain to the leg and arm before it  has crossed over to  the opposite 
side, whereas the path to the face muscles is damaged after it 
has crossed. I n  rare cases both leg, arm and face on one side may 
be paralysed-triplegia; or all four limbs-bilateral henziplegia. 
Infantile spastic paralysis, infantile diplegia, is a birth palsy caused 
by injury from protracted labour, the use of forceps or other 
causes. The symptoms are generally not observed until long 
after birth. Convulsions are common, and the child is unable 
to sit up  or walk long after the age at  which it  should do so. 

Parap leg ia  implies paralysis of the lower extremities; in 
the great majority of instances it  arises from a local or general 
disease or injury of the spinal cord. A localized transverse 
myelitis will interrupt the motor and sensory paths which connect 
the brain with the spinal grey matter below the lesion; thus 
fracture, dislocation and disease of the spinal column (e.g., tuber- 
cular caries, sypliilitic disease of the membranes, localized tumours 
and haemorrhages) may cause compression and inflammatory 
softening, and the result is paralysis of the voluntary muscles, 
loss of sensation, loss of control over the bowel and bladder, and a 
great tendency to the development of bedsores. The  muscles do 
not waste except from disuse, nor undergo electrical changes 
unless the disease affects extensively the spinal grey matter or 
roots as well as  the cerebral path. When i t  does so, as in the 
case of acute spreading myelitis, the symptoms are usually more 
severe and the outlook is more grave. 

In  focal myelitis from injury or disease, a good measure of 
recovery may take place by keeping the patient on his back in 
bed, daily practising massage and passive movements, and so 
managing the case as to avoid bedsores and septic inflammation 
of the bladder. 

Paralysis may also result from acute inflammatory affections 
of the spinal cord involving the grey and u~hite matter--myelitis 
(see NEUROPATHOLOGY). 

I n f a n t i l e  o r  Essent ial  Paralysis.-This is a form of spinal 
paralysis occurring with frequency in young children; in Scan- 
dinavian countries the disease is prevalent and sometimes assumes 
an epidemic form. The names infantile and esse?ztial paralysis 
were given before the true nature of the disease in the spinal 
cord was known;. the same affection may occur, however, in 
adults. The medical name is acute anterior poliomyelitis, because 
the anterior grey matter of the spinal cord is the seat of acute 
inflammation, and destruction of the spinal motor nerve path to  
the muscles. The term atrophic spinal paralysis is sometimes 
employed as indicating the wasting of muscles that results. 

Infantile paralysis often commences suddenly, and the paralysis 
may not be observed until a few days have elapsed; the earliest 
symptoms are fever, convulsions and sometimes vomiting; and, if 
the child is old enough, it may complain of pains or numbness or 
tingling in the limb or limbs which are subsequently found to be 
paralysed. I t  is characteristic, however, of the disease that there 
is no loss of sensation in the paralysed limb. The whole of the 
limb is not necessarily paralysed, often it is only a group of 
muscles, and even if the paralysis affects both legs or the arm 
and leg on one side, it  generally fails in the uniform distribution 
of paraplegia or hemiplegia. The affected muscles rapidly waste 
and become flaccid, the electrical reactions change, and finally 
the muscles may cease to  respond to electrical stimulation alto- 
gether. I n  the less severe cases (and they are the most common) 
only a group of muscles undergo complete paralysis and atrophy, 
and there is always hope of some return of power in a paralysed 
limb. Associated with the withered condition of the limb due to 
the muscular atrophy is an enfeebled circulation, rendering the 
limb cold, blue and livid; the nutrition of the bones and other 
parts is involved, so that a limb paralysed in early infancy does 
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not grow and is shorter than its fellow. Deformities arise, some 
the result of failing muscular support; others due to  permanent 
changes in the position of the limbs, for example clubfoot. There 
is absence of bladder and bowel troubles, and bedsores do not 
occur; the disease itself is rarely, if ever, fatal. About a month 
after onset of the disease every effort should be made by massage, 
by  suitable positions and passive movements to  promote the circu- 
lation and prevent deformities in the affected limbs. Should these 
measures fail, surgical aid should be sought. 

Was t ing  Palsy.-This is a chronic disease characterized by 
slow and insidious weakness and wasting of groups of muscles 
from disease of the anterior spinal grey matter. I t  begins mostly 
between 2 5  and 45 years of age, antl affects males more than 
females. Usually i t  commences in the upper limbs, and the small 
muscles of the hand are especially liable to  be affected. The 
muscles next most liable to  atrophy are those of the shoulder 
and upper arm, and the atrophy may thence spread to the neck 
and trunk, and the intercostals and even the diaphragm may be 
affected, causing serious difficulties of respiration. The lower ex- 
tremities are less often and later affected. This disease generally 
runs a slow and progressive course. A characteristic feature is 
fibrillary twitching of the wasting muscles. The electrical excit- 
ability of the muscles is diminished rather than changed, except 
where the wasting is extreme, when a partial reaction of degenera- 
tion may be obtained. Sensation is unaffected. There is no 
affection of the bowel or bladder. Death usually occurs from inter- 
current diseases, e.g., bronchitis, pneumonia or broncho-pneumo- 
nia. Some patients die owing to failure of the respiratory muscles; 
others from the disease spreading to the medulla oblongata (the 
bulb of the brain) and causing bulbar paralysis. The destruction 
of spinal motor cells which is the essential pathological feature 
of this disease is generally accompanied, and sometimes preceded, 
by degeneration of the path of voluntary impulses from the brain. 
I t  is then called amyotrophic lateral sclerosis, a rapid form of 
progressive muscular atrophy. 

B u l b a r  Paralysis.-Various morbid conditions may give rise 
to  a group of symptoms, the principal features of which are 
paralysis of the muscles concerned in speech, swallowing, phona- 
tion and mastication. These symptoms may arise suddenly from 
vascular lesions or inflammatory processes, which involve the 
nuclei of origin of the cranial nerves supplying the muscles of 
the tongue, lips, pharynx and larynx. But there is also a slow 
degenerative insidious progressive bz~lbar paralysis affecting both 
sexes pretty equally; it  comes on between 40 and 60 years of 
age, and the cause is unknown. Slight indistinctness of speech is 
usually the first symptom. Later, owing to paralysis of the soft 
palate, the speech becomes nasal in character. Sooner or later 
there is a difficulty of swallowing, and liquids are apt to  re- 
gurgitate through the nostrils. As the disease proceeds, the laryn- 
geal muscles become affected; the pitch of the voice is lowered 
and the glottis is imperfectly closed during deglutition; there is 
consequently a tendency for liquids and food to pass into the 
larynx and set up  fits of coughing. Later the muscles of mastica- 
tion are affected and the disease may extend t o  the respiratory 
centre. The intellectual faculties are as a rule unimpaired, 
although the facial expression and the curious emotional mobility 
of the countenance, would suggest weak-mindedness. Whilst the 
lower fialf of the face is strikingly affected, the upper half re- 
tains its normal expression and power of movement. This disease 
is usually rapidly fatal. 

B u l b a r  Para lys i s  W i t h o u t  A n a t o m i c a l  Change.-This con- 
dition is also termed "myasthenia gravis"; it  differs from acute 
and chronic bulbar disease by the absence of muscular atrophy, 
normal electrical excitability of the muscles, marked development 
of the paralysis by fatigue, and considerable remissions of the 
symptoms. The bulbar symptoms are the most prominent, but 
all voluntary muscles are more or less affected. 

Paralysis may result further from disease or injury of the 
motor path to the muscles in the peripheral nervous system. 

Neuritis.-Paralysis may arise in a muscle, a group of muscles, 
a whole limb, the lower extremities, or there may be a general- 
ized paralysis of voluntary muscles as a result of neuritis. A 

typical example of neuritis giving rise to  paralysis owing to in- 
flammatory swelling and compression is afforded by the facial 
nerve; this purely motor nerve as it  passes out of the skull 
through a narrow bony passage is easily compressed and its 
function interfered with, causing a paralysis of the whole of one 
side of the face and Bell's Palsy. Exposure t o  a cold draught 
in a person with rheumatic diathesis is a frequent cause. 

Lead poisoning ( q . ~ . )  may give rise to a localized neuritis 
affecting the posterior inter-osseous nerve, especially in painters 
and in those whose occupations necessitate excessive use of the 
extensors of the forearm; the result is wrist drop or lead palsy. 

Sciatica and M u l t i p l e  Neuritis.-Sciatica is a painful in- 
flammatory condition of the sciatic nerve, in which there may be 
weakness of the muscles; but inability to move the limb is more 
on account of the pain i t  causes than on account of paralysis of 
the muscles. Exposure to  cold and wet, e.g., sitting on a damp 
seat, may lead to sciatica in a gouty or rheumatic person. 

Multiple neuritis (see NEURITIS) is a painful generalized in- 
flammation of the peripheral nervous system and arises in many 
toxic conditions of the blood; among the most important are 
lead, arsenic and chronic alcohol poisoning. I t  also occurs in 
diabetes, diphtheria and beri-beri (see NEUROPATHOLOGY). 

Paralysis-termed medically muscular dystrophies-may arise 
from a primary atrophy of muscle apparently independent of 
any discoverable change in the nervous system, but due to  a 
congenital developmental defect of the muscles. Heredity plays 
an important part in the incidence of these diseases. There may 
be a tendency in a family to the affection of one sex and not 
the other; on the-other hand, children of both sexes may suffer 
in the same family. I t  is curious that the majority of cases are 
males, and that it  is transmitted by women who are not them- 
selves its subjects. 

The muscular dystrophies may be divided into two groups ac- 
cording to the period of life in which the malady manifests itself: 
( I )  Those occurring in childhood; ( 2 )  those occurring in youth 
or adult life. I n  the first group the muscles may be atrophied 
or apparently hypertrophied. In  the latter instance the child looks 
like an infant Hercules, with abnormally large calves and but- 
tocks, yet it stands with its feet widely separated; waddles along 
rather than walks; falls easily and rises with difficulty, having to 
use the hands to  push against the floor; it then rests one hand 
on the knee, and then the other hand on the other knee, and 
climbs, as it  were, up its own thighs in order to  assume the erect 
posture. I n  this pseudo-hypertrophic form of paralysis, there is 
little hope of the patient reaching adult life. 

Paralysis  Agitans,  otherwise known as Shaking Palsy or Par- 
kinson's Disease, this is a chronic progressive disease of the 
nervous system occurring late in life, and characterized by weak- 
ness, tremors and stiffness of the muscles associated with a peculiar 
attitude and gait. The first sign of the disease is weakness fol- 
lowed by tremor of one hand; this consists of continuous move- 
ments of the thumb and forefinger as in rolling a pill, or of move- 
ments of the hand like beating a tom-tom; then the other hand 
is affected, and later there is tremor a t  the ankle. I n  some cases 
there is a continual nodding movement of the head. These tremors 
are a t  the rate of five per second and cease during sleep. The 
attitude and gait are very characteristic ; the head is bent forward, 
and the patient in beginning to walk takes slow steps, which soon 
become short and quick. The intellect is clear and in marked 
contrast to the mask-like expression. This disease lasts f o r  years, 
and but little can be done in the way of treatment. 

Treatment.-There are certain principles in the treatment of 
all forms of paralysis which may be summarized as follows. 

I .  Rest in bed and attention to the vital functions of the body, 
the heart's action, the respiratory functions, nutrition and ex- 
cretion. The pulse is the best guide to the administration of drugs 
and stimulants. As regards the respiratory function, one of the 
dangers of paralysis is an intercurrent pneumonia-sometimes un- - 

avoidable, often due, however, to attempts to  give nourishment 
to a patient in an insensible state, with the result that some of 
the fluid enters the bronchial tubes, when either the reflex pro- 
tective coughing is not excited or is ineffectual Attention to the 
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bowels and bladder is most important. A purge a t  the onset of 
paralysis is indicated when the pulse is full and o i  high tension, 
and the regular action of the bowels is necessary in all conditions. 
Retention of urine should be carefully avoided, if necessary by 
the passing of a catheter, but too much emphasis cannot be laid 
upon the importance of adopting aseptic precautions to avoid 
infection of the bladder. Daily inspection of the back should be 
made of all paralysed patients, and precautions taken to keep 
the skin of all parts exposed to pressure clean; the back should 
be laved with eau-de-Cologne or spirit to harden the skin. Any 
sign of a red spot on the back or buttock of the paralysed side 
should be a warning note of the possibility of a bedsore; zinc 
powder or ointment should be applied and the effect of pressure 
on the part be removed if possible by change of posture and by 
the use of a water-bed. I t  is important to cover all warm bottles 
with flannel, for owing to insensibility large blisters, which heal 
with difficulty, may result. I n  cases of paraplegia the legs should 
be covered with warm woollen hand-knitted stockings, and a 
cradle employed to protect the feet from the continuous weight 
of the bed-clothes, a fruitful source of foot drop. 

2. As soon as the acute svmptoms have passed off passive move- 
ment and massage may be employed with advantage; in some 
cases electrical treatment is indicated; but as a rule, especially in 
children, electrical treatment offers the disadvantage of being 
painful and not accomplishing more than can be effected by 
massage and passive movements. When the passive movements 
are being made the patient should be instructed by the operator 
to will the movement which he is performing, and thus try to  
re-establish the connection of the brain with the muscles through 
the point of interruption or by a new path if that is not possible. 

(F.  R. Mo.) 
For bibliography see Thomas L. Houlton, "General Paralysis" 

(Archives oj Neurology and Psychiatry), 1927.  

PARAMARIBO, the capital of Dutch Guiana or Surinam 
(see GUIAKA), in 5' 44' 30" N., 55' 12' 54" W., 2 0  mi. from the 
sea on the right bank of the Surinam, here a tidal river nearly 
I mi. broad and 18 ft. deep. Pop. (1939) 54,855. Built on a 
plateau about 16 ft. above low-water level, Paramaribo is well 
drained, clean and in general healthy. The straight canals, the 
broad, tree-planted streets, the spacious squares, and the solid 
public buildings recall Holland. 

The Indian village of Paramaribo became the site of a French 
settlement probably in 1640, and in 1650 it  was made the capital 
of the colony by Lord Willoughby of Parham. The toan was 
partly burned in 1821, and again in 1832. 

PARAMECIUM (often misspelt Paramaecium, Paramoe- 
cium), the slipper animalcule, a genus of aspirotrochous ciliate 
Infusoria (q.v.), characterized by its slipper-like shape. common in 
infusions, especially when they contain a little animal matter. I t  
has two dorsal contractile vacuoles, each receiving the mouths of 
five radiating canals from the inner layer of the ectosarc, and a 
large ovid meganucleus, and one or two micronuclei. From its 
abundance, the ease with which it  can betcultivated and observed. 
its simple structure and large size (d5' in.), it is frequently select- 
ed for elementary study and demonstration, as well as for research. 
P. bursasia is green, owing to the presence of symbiotic algae. 

PARANA, a state of southern Brazil, bounded northwest by 
the territory of Ponta Pork (q.v.), north by the state of SHo 
Paulo, east by the Atlantic, south by the state of Santa Catarina, 
and west by the territory of Iguassk (p.v.) .  Areal losses sus- 
tained through the creation of the territory of Iguassk in Sep- 
tember 1943 reduced the size of the state to 57,720 sq.mi.; 
population (derived from the census of 1940), 1.213,185. The 
state is comprised of two dissimilar regions-a narrow coastal 
zone, thickly wooded, swampy and semitropical, and a plateau 
(2,500 to 3.000 i t . )  whose precipitous, deeply eroded eastern 
escarpments are knonn as the Serra do Mar or Serra do 
Cubatko. The plateau, which slopes westward to the Parani river, 
is well watered, moderately fertile, and has a remarkably uniform 
climate of a mild, temperate character. The larger rivers of the 
state (many of which are now chieey in the territory of Iguassu) 
comprise the Paranapanema and its tributaries, the Cinzas and 

Tibagi, the Ivai, Pequiri, Chopin, and the Iguassu with its 
principal tributary, the Rio Negro. The plateau is undulating 
and the greater part is adapted to agriculture and grazing, al- 
though the exploitation of forest resources continues t o  be the 
dominant activity in the region. Extensive portions of the ' plateau are covered by forests which contain large tracts of two 
highly valuable species of plant life-Paranb pine (Asaucaria 
brasilia?za), and- Paraguay tea (Ilex paraguayensis) , known in 
Brazil as herva-mate, or mate. Agriculture and stock raising 
are carried on chiefly in the eastern part of the state, but the 
leading export is mate. There are two railway systems in the 
state-the Paranagub to Curitiba (69 mi.), with an extension to 
Ponta Grossa (118 mi.) and branches to Rio Negro and Rio 
Branco; and the S5.o Paulo and Rio Grande, which crosses the 
state from northeast to  southwest from ItararC to Uni5.o da 
Vit6ria. A branch of this railway leads northward from Jagua- 
riaiva to Ourinhos, thence westward to Rolandia. 

1 Paranb was settled by gold prospectors from S5.o Paulo and 
formed part of that captaincy and province until 1853, when it 
was made an independent province. There is a large foreign 
element in the population owing to immigrant colonies on the 
uplands. Besides the capital, which is Curitiba, the principal 
towns (with the 1940 population of their municipal districts) 
are Paranagub (31,649). on the bay of the same name; Ponta 
Grossa (38.8351, a t  the junction of the two railway systems of 
the state; Castro (25.304), on the railway north of Ponta Grossa; 
and Antonin? (12,358), a seaport for Curitiba. 

PARANA, a city and port of Argentina, capital of the prov- 
ince of Entre Rios, and the see of a bishopric, situated on the 
left bank of the Parani  river 410 mi. by navigable channels (about 
240 mi. direct) N.W. of Buenos Aires. Pop. (1940) 74,856. The 
city occupies a gently rolling site 1 2 0  ft .  above the river and about 
2 mi. from its riverside port of Bajada Grande, with which it  is 
connected by railway, tramway and highway. I t  is classed as a 
seaport, and ocean-going vessels of not over 12 ft. draught can 
ascend to Bajada. There is also a daily ferry service across the 
river to Santa FC (7 mi. distant), which is connected by railway 
with Rosario and Buenos Aires. Parani  is also the western ter- 
minus of a provincial railway system, which connects with Con- 
cepci6n and Concordia, on the Uruguay river, and with other im- 
portant towns of the province. The mean annual temperature is 
about 66" F and the climate is bracing and healthful. I t s  port of 
Bajada Grande, on the river shore below the bluffs, has the custom- 
house and a fine wharf for the accommodation of the Entre Rios 
railway and river craft. Parani  was founded in 1730 by colonists 
from Santa FC and was a t  first known as Bajada. I t  was made the 
capital of the province by Gen. Mansilla in 1821, but in 1861 Gen. 
Urquiza restored the seat of government to Concepci6n, where it 
remained until 1882, when Parani again became the capital. 
Parani  mas also th? capital of the Argentine from 1852 to 1861. 

PARANAGUA, a seaport of the state of Paranb, Brazil, on 
the southern shore of the Bay of Paranagub, about 9 mi. from the 
bar of the main channel. Pop. of the municipality (1940) 31~649. 
Paranagui is the principal port of the state and is a port of call 
for steamers in the coastdse trade. I t  is the coastal terminus of 
a railway running to Curitiba, the capital (69 mi.), with an exten- 
sion to the line that connects Siio Paulo with Uruguay, and a 
branch to Antonina, IO-?, mi. W. of Paranagub. I ts  exports consist 
chiefly of mate, or Paraguay tea. The town was founded in 1560. 

The Bay of Paranagua opens into the Atlantic in lat. 25' 32' S. 
through three channels and extends westward from the bar about 
19 miles. I t  is irregular in outline, and comparatively shallow. 
Light-draught steamers can ascend to Antonina at  the head of the 
bay. The broad entrance to  the bay, which is the gateway to the 
State of Parani,  is nearly filled by the large Iiha do Riel (Honey 
island) an _old fort commanding the only practicable channel. 

PARANAQUE, a municipality of the province of Rizal, 
Luzon, Philippine Islands, on Manila bay about 8 mi. south of 
Manila Pop. (1939) 21,125 (a  loss of 996 since 1918), of %i~hoin 
10.791 nere males and 171 were whites. I t  has long been famous 
for its embroidery, which is an important branch of household 
'ndustry. Tagalog is the vernacular. Of the inhabitants aged 6 to 



PARANOIA 
19 inclusive, 45.4% in 1939 attended school, and 68.3% of the 
population 10 years old and over was literate. 

PARANOIA, a chronic mental disease, of which systematized 
delusions with or without hallucinations of the senses are the 
prominent characteristics. The delusions may take the form of 
ideas of persecution or of grandeur and ambition. The disease 
may begin during adolescence, but the great majority of the sub- 
jects manifest no symptoms of the affection until full adult life. 

The prominent and distinguishing symptom of paranoia is the 
delusion which is gradually organized out of a mass of original 
but erroneous beliefs or convictions until i t  forms an integral part 
of the ordinary mental processes of the subject and becomes fused 
with his personality. This process is known as "systematization." 

I t  is necessary to point out that there is, undoubtedly, what 
may be called a paranoiac mental constitution, in which delusions 
may appear without becoming fixed or in  which they may never 
appear. The characteristics of this type of mind are credulity, a 
tendency to mysticism and a certain aloofness from reality, com- 
bined, as the case may be, with timidity and suspicion, or with 
vanity and pride. On such a soil, given the necessary circum- 
stances, a systematized delusional insanity may develop. 

The term paranoia appears to have been first applied by 
R. von Krafft-Ebing in 1879 to all forms of systematized de- 
lusional insanity. The rapid development of clinical study has now 
resulted in the isolation of a comparatively small group of diseases 
t o  which the term is applied and the relegation of other groups 
resembling it  to their proper categories. 

Attempts have been made to base a differential diagnosis of 
paranoia upon the presence or absence of a morbid emotional 
element in the mind of the subjects, with the object of referring 
to the group only such cases as manifest a purely intellectual 
disorder of mind. Though in some cases of the disease the mental 
symptoms may, a t  the time of observation, be of a purely intel- 
lectual nature, the further back the history of any case is traced, 
the greater is the evidence of the influence of preceding emotional 
disturbances in moulding the intellectual peculiarities. Indeed, it 
may be said that the fundamental emotions of vanity or pride and 
of fear or suspicion are the groundwork of the disease. I t  is 
frequently ascertained that the patients have always been 
regarded as "queer." 

Paranoia is classified for clinical purposes according to the form 
of delusion which the patients exhibit. Thus there are the Perse- 
cutory, the Litigious, the Ambitious and the Amatory types. 

I.  Persecutory Paranoia.- This form is characterized by 
delusions of persecution with hallucinations of a painful and 
distressing character. I n  predisposed persons there is often ob- 
served an anomaly of character dating from early life. The 
subjects are of a retiring disposition, generally studious, though 
not brilliant or successful workers. They prefer solitude to the 
society of their fellows, and are apt to be introspective, self- 
analytical, or given to unusual modes of thought or literary 
pursuits. Towards the commencement of the insanity the patients 
become gloomy, preoccupied and irritable. Suspicions regarding 
the attitude of others take possession of their minds, and they 
ultimately come to suspect the conduct of their nearest relatives. 
The conversations of friends are supposed by the patient to be 
interlarded with phrases which, on examination, he believes to 
ccntain hidden meanings, and the newspapers appear to abound 
in veiled references to him. A stray word, a look, a gesture, a 
smile, a cough, a shrug of the shoulders on the part of a stranger 
are apt to be misinterpreted and brooded over. The extraordinary 
prevalence of this imagined conspiracy may lead the patient to 
regard himself as a person of great importance, and may result 
in [the formation of delusions of ambition which may wholly 
supplant the persecutory insanity. 

Hallucinations may begin to  appear. These, in the great 
majority of instances, are auditory, and usually commence with 
indefinite ~ o i s e s  in the ears, such as ringing sounds, hissing or 
whistling. Gradually they assume a more definite form, until 
isolated words and ultimately formed sentences are distinctly 
heard. A not uncommon form of verbal hallucination is formu- 
lated in the complaint of the patients that "all their thoughts are 

read and proclaimed aloud." Though some of the subjects do not 
develop any other form of hallucination, others suffer from hal- 
lucinations of taste, smell or touch. The misinterpretation of sub- 
jective sensations in these sense organs leads to the formulation of 
delusions of poisoning or of being subjected to  the influence of 
noxious gases or powders. 

During the course of a disease so distressing in its symptoms 
the patient's suspicions as to  the authors of his persecution vary 
much in indefiniteness. H e  often never fixes the direct blame upon 
any individual, but refers to his persecutors as "they" or a 
"society," or some corporate body such as "lawyers," "priests" or 
"freemasons." I t  not infrequently happens that suspicions gradu- 
ally converge upon some individual, or that from an early stage 
of the disease the patient has fixed the origin of his trouble upon 
one or two persons. When this takes place the matter is always 
serious from the point of view of physical danger to the inculpated 
person. 

The persecutory type of the disease may persist for an indefi- 
nite period--even for 2 0  or 30 years-without any change except 
for the important fact that remissions in the intensity of the 
symptoms occur from time to time. These remissions may be so 
marked as to give rise to the belief that the patient has recovered, 
but in true paranoia this is hardly ever the case. 

2 .  Ambi t ious  Paranoia.-After a long period of persecution 
a change in the symptoms may set in, in some cases, and the 
intensity of the hallucinations may become modified. At the same 
time delusions of grandeur begin to  appear, a t  first faintly, but 
gradually they increase in force until they ultimately supplant the 
delusions of persecution. At the same time the hallucinations of 
a disagreeable nature fade away and are replaced by auditory 
hallucinations conformable to the new delusions of grandeur. 

The emotional basis of ambitious paranoia is pride, and every 
phase of human vanity and aspiration is represented in the 
delusions of the patients. There is, moreover, considerably less 
logical acumen displayed in the explanations of their beliefs by 
such patients than in the case of the subjects of persecution. 
Many of them affect to be the descendants of historical person- 
ages without any regard for accurate genealogical detail. They 
have no compunction in disowning their natural parents or 
explaining that they have been "changed in their cradles," in order 
to account for the fact that they are of exalted or even of royal 
birth. The sphere of religion affords an endless field for the am- 
bitious paranoiacs, and some of them may even aspire t o  Divine 
authority. 

A not uncommon form of paranoia, combining both ambition 
and persecution, is where the subject believes that he is a man 
of unbounded wealth or power, of the rights to  which he is, 
however, deprived by the machinations of his enemies. They are 
often so troublesome, threatening and persistent in their deter- 
mination to obtain redress for their imagined wrongs, that they 
have to be forcibly detained in asylums in the public interest. 

On the whole, however, the ambitious paranoiac is not trouble- 
some, but calm, dignified, self-possessed, and reserved on the sub- 
ject of his delusions. H e  is usually capable of reasoning as 
correctly and of performing work as efficiently as ordinary people. 

3. A m a t o r y  Paranoia.-A distinguishing feature of this form 
of paranoia is that the subjects are chivalrous and idealistic in 
their love. Some of them believe that they have been "mystically" 
married to a person of the opposite sex, usually in a prominent 
social position. The fact that they may have never spoken to or, 
perhaps, never seen the person in question is immaterial. The 
conviction that their love is reciprocated and the relationship 
understood by the other party is unshakeable, and is usually based 
upon suppositions that to  a normal mind would appear either 
trivial or wholly unreal. The object of affection, if not mythical 
or of too exalted a position to  be approached, is not infrequently 
persecuted by the admirer, who takes every opportunity of 
obtruding the evidences of an ardent adoration. 

Closely allied, if not identical with, amatory paranoia, is the 
form in which jealousy forms the basis of morbid suspicions 
with or without definite delusions. The subjects are extraor- 
dinarily assiduous in watching the objects of their jealousy. 
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Their conduct is fertile in producing domestic unhappiness, and 
in the case of unmarried persons in  creating complicated or deli- 
cate situations. 

4. L i t ig ious  P a r a n o i a  (paranoia queruluns).-The clinical 
form of litigious paranoia presents uniform characteristic features 
which are  recognized in every civilized community. I t  is  impor- 
tant t o  observe that the rights such people lay claim to, or the 
wrongs they complain of, may not necessarily be imaginary. But, 
whether imaginary or real, the statement of their case is always 
made to rest upon some foundation of fact, and is, moreover, 
presented, if not with ability, a t  any rate with forensic skill and 
plausibility. As the litigants are persons of one idea, and only 
capable of seeing one side of the case-their own-and as they 
are actuated by convictions which preclude feelings of delicacy or 
diffidence, they ultimately succeed in obtaining a hearing in a 
court of law under circumstances which would have discouraged 
any normal individual. Neither the loss of the case nor the pay- 
ment of heavy expenses has any effect in  disheartening the litigant, 
who carries his suit from court to  court until the methods of legal 
appeal are exhausted. After dissipating his means and, perhaps, 
those of h i  family, and finding himself unable to continue to liti- 
gate to the same advantage as formerly, delusions of persecution 
begin to  establish themselves. H e  accuses the judges of cor- 
ruption, the lawyers of being in the pay of his enemies, and im- 
agines a conspiracy to prevent him from obtaining justice. 

Paranoia is generally a hopeless affection from the point of 
view of recovery. From what has been stated regarding its 
genesis and slow development it  is apparent that no form of 
ordinary medical treatment can be of the least avail in modifying 
its symptoms. The best that can be done in the interests of 
the patients is to  place them in surroundings where they can be 
shielded from influences which aggravate their delusions and to 
make their lot as pleasant and as easy to endure as possible. 

As has been frequently stated, the subjects of most forms of 
paranoia are liable to commit crime, usually of violence, which 
nlay lead to their being tried for  assault or murder. The question 
of their responsibility before the law is therefore one of the first 
importance (see also INSANITY: Law). The famous case of 
McNaghten, tried in 1843 for the murder of Drummond, private 
secretary to Sir Robert Peel, is, in this connection, highly impor- 
tant, for McNaghten was a typical paranoiac and his case formed 
the basis of the famous deliverance of the judges in the House of 
Lords in the same year, on the general question of criminal re- 
sponsibility in insanity in which it  was held that such an offender 
might be regarded as sane, save on one subject, and should, there- 
fore, be held accountable for  his acts-a conclusion quite at 
variance with that of modern medical science. 

The true paranoiac is a person of an anomalous mental consti- 
tution apart from his insanity; although he may, to  outward 
appearances, be able, on occasion, to converse or to  act rationally, 
the moment he is dominated by his delusions he becomes, not 
partially, but wholly insane; when, in addition, his mind is dis- 
tracted by ideas of persecution or hallucinations, or both, he 
becomes potentially capable of committing crime, not because 
of any inherent vicious propensity but in virtue of his insanity. 
There is, therefore, no middle course in respect to the criminal 
responsibility of paranoiacs; they are all insane wholly, not par. 
tially, and should only be dealt with as persons of unsound mind. 

See Bianchi, Textbook of Insanity (Eng. trans., 1906) ; Clouston, 
Mental Diseases; Krafft-Ebing, Textbook o f  Insanity (American 
trans, 1904) ; Kraepelin, Psychiatvie (Leipzig, 1899) ; Magnan, Le 
DClire chronique (Paris, 1890) ; Stewart P a t ~ n ,  Psychiatry (Philadel- 
phia, 1905) ; Percy Smith, "Paranoia," in Journ. of Mental Science, 
p. 607 (1904) ; 0. Kant, Beitrage z. Paranoiaforschz~ng, etc. ver- 
~Zeichende Analyse u .  forensischer Ausblick, Ztschr. f .  d .  ges. Neurol. u. 
Psychiat., 110, 558, bibl. (1927) ; J. Levy-Valensi, La constitution 
paranoiaqzce, Progrks mCd., 42, 549 (1927) ; Genil-Perrin, Les para- 
nozaques, bibl. (Paris, 1926) ; M Nathan, Des idtes actuelles sur la 
paranoia, Presse mCd,, 33, 1,653, bibl. (1925) ; E. RCtif, Remarks on the 
Psychology o f  Paranoia, Inter. Clin. (~qzg)  ; P. Nayrac, La ddmence 
paranoi'ae, bibl. (Paris, 1924) ; E. Kraepeter, Manic-depressive Insan- 
ity and Paranoia, bibl. (Edinburgh, 1921). (J. MN.) 

PARANTHELIA, an image in the parhelic circle situated 
from go0 to  140' of parhelic arc from the sun. See also HALO. 

PARAPET, a dwarf wall or heavy railing around the edge of 
a roof, balcony, terrace, stairway, etc., either t o  prevent those 
behind i t  from falling over, or to shelter them from attack from 
the outside. Thus battlements (9.v.)  are merely one form of de- 
fensive parapet arranged to allow those within to  discharge missiles 
without exposing themselves. In  many cases roof and terrace par- 
apets are only continuations of the wall below, but i n  some in- 

stances they are proiected for- 
ward beyond the face of the 
wall and carried upon brackets 
or a moulded cornice. Parapets, 
during the classic ages, were 
often formed of large slabs of 

forming a pattern of squares 
and diagonals; an example still 
exists in the ruins of the d a c e  
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of Tiberius on the palatine hill 
a t  Rome. Parapets with fish- 
scale patterns were also used 
and are indicated in extant wall 

1 marble pierced with holes, 

TOP: FRENCH GOTHIC. 13TH CENTURY: in pompeii. English 
BOTTOM: RENAISSANCE late Gothic parapets frequently 
adopt the battlement form. During the Renaissance, the use of 
the balustrade largely superseded the parapet, but in north Europe, 
the transitional early Renaissance styles offer many examples of 
fantastically scrolled and pierced parapets. 

PARASELENE or MOCK MOON, a bright spot on a lunar 
halo resembling the moon, appearing at  the intersection of the 
inner halo and the parhelic circle. See also HALO. 

PARASITIC DISEASES. I t  has long been recognized that 
various specific pathological conditions are due to  the presence 
and action of parasites (see PARASITISM) in  the human body, 
and during the last 50 years the part played in the causation of the 
so-called infective diseases by various members of the schizo- 
mycetes or fission fungi has been widely and thoroughly inves- 
tigated. During the past 20 years many diseases have been 
ascribed to filter passing viruses. Below are given lists of the prin- 
cipal morbid conditions ascribed to these two groups of causes: 

A.-Morbid conditions affecting man due to vegetable para- 
sites: Suppuration, septicaemia, infective endocarditis, erysipelas, 
gonorrhoea, soft chancre, nasal catarrh, pneumonia, acute rheuma- 
tism (?), cholera, typhoid fever, paratyphoid fevers, epidemic 
diarrhoea, bacillary dysentery, malta fever, plague, diphtheria, 
tetanus, anthrax, influenza (?), tuberculosis, glanders, leprosy, 
epidemic cerebro-spinal meningitis, dental caries, tularaemia, 
actinomycosis and other streptothricoses, aspergillosis, favus and 
other skin diseases, whooping cough. 

B.-Morbid conditions affecting man due t o  filter-passing 
viruses: yellow fever, rabies, vaccinia, variola, dengue, sandfly 
fever, trachoma, poliomyelitis, measles (?), typhus fever, trench 
fever, mumps (?), herpes labialis, influenza (?), common colds. 

Discussion of the general relation of vegetable parasites t o  
disease is contained in articles on BACTERIA; IMMUNITY; VAC- 
CINE TBERAPY; and of filter-passing viruses in  FILTER-PASSING 

VIRUSES. In  this article the part played by  protozoal and other 
animal causes of disease is considered. 

MORBID CONDITIONS DUE TO ANIMAL PARASITES 
Introductory.-Animal parasites are invertebrate animals 

which have abandoned their free-range life and have taken up  
their abode in or upon the living bodies of other animals or plants. 
Freedom has been exchanged for a more constant and usually 
richer supply of food and a greater measure of protection. 

The term "parasite" connotes habitat rather than zoological 
grouping (see PARASITISM; P~RASITOLOGY). Several of the main 
subdivisions of the animal kingdom contain both free-living and 
parasitic forms but with the specialised parasitic method of living 
certain physiological and morphological adaptations have often 
resulted which have rendered a free existence no longer possible. 
All gradations exist from the raiders which are parasitic only 
moment~rily, for purposes of feeding, to obligatory parasites 
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which cannot now survive if separated from their "host." Many 
forms which as adults are obligatory parasites still have a free- 
living larval phase in an invertebrate during the free larval devel- 
opment. The animal in which the adult stage of a parasite is at- 
tained is termed the "definitive host." That in  which an immature 
or "larval" stage develops is called the "intermediate host." Some 
parasites have no free stage or intermediate host. Some have a 
free stage without intermediate host and others have two succes- 
sive intermediate hosts through which they must pass before 
reaching adult life in  the definitive host. A knowledge of these 
developmental phases is obviously of great importance in preven- 
tive medicine, for the control of a disease in  a community may be 
attained more readily by destroying the essential intermediate 
hosts than by stamping out the disease in the members of the 
community. Climatic conditions limit the spread of parasites by 
acting upon the free-living stages, e.g., hookworm development 
is controlled by temperature and only occurs in warm climates. 
The effect may be indirect by action upon the intermediate host. 

The vast majority of internal parasites inhabit the alimentary 
canal or ducts leading thereto. This indicates probably the origi- 
nal as well as the present route of invasion of most parasites. 
Oral infection is from food, seldom from water. But in a few 
striking cases infection enters not by the mouth but by  penetrat- 
ing the skin, as in Bilharziasis (q.v.). In  some instances penetration 
follows injection by some insect which has previously sucked up 
an earlier stage of larval development from another animal. 

Animal parasites belong either to the unicellular Protozoa or 
to the multicellular (metazoan) invertebrates. Protozoan para- 
i t e s  can multiply in their definitive hosts and produce enormous 
numbers but in the metazoan parasites successive generations do 
not follow the attainment of sexual maturity in the definitive host. 
Here the progeny (eggs or embryos) must leave the host body and 
undergo some part of their larval development outside, or in an 
intermediate host, before the infective stage is reached when the 
definitive host can again be parasitized. As the majority of the 
Metazoa live in the gut, the eggs appear most frequently in the 
bowel discharges. Microscopical examination of the stools has 
become therefore an important routine in the detection of infec- 
tion with animal parasites. Intestinal infections with protozoal 
forms can be diagnosed similarly from the passage of free or 
encysted stages of these organisms. 

Animal parasites affect their hosts by absorbing nourishment, 
by feeding upon the living tissues or cells, by  mechanical injury 
or obstruction, and by the poisonous effect of their excretions and 
secretions. Different species affect their hosts in varying degree. 
I n  some cases the effect is so slight that the parasite appears to 
be almost a commensal. Parasitism differs from commensalism 
in that the host does not benefit, in turn, from the presence of 
the parasite. But it should be noted that it  is not in the interests 
of a parasite that great harm should result to the host from its 
presence. A certain amount of tolerance, i.e., of acquired im- 
munity, develops in the host. 

Within the definitive host the normal habitat of each parasite 
is usually strictly limited to some special organ or tissue. The 
malaria parasites for instance invade the red blood corpuscles. 
The trypanosomes live in  the fluid of the blood. Some species 
of fluke live in the gut, others in the bile ducts (Plate fig. 10) and 
others again in the lung (Plate fig. 11). Adult tape worms almost 
without exception are inhabitants of the gut while in their lar- 
val stages they infest the solid tissues of the body. Round 
worms are mainly intestinal in habitat but some live in  the tissues, 
producing tumours, others in the lymphatic and haemal systems, 
while one of the largest invades the kidney. (Plate fig. 7.) 

PARASITIC PROTOZOA 
The Protozoa (q.v.) are classified in four main groups based on 

the method of locomotion adopted by the organism. The first 
group, Sarcodina, move by  means of pseudopodia, or extrusions 
of the body-wall, towards and into which the remainder of the 
body flows, e.g., Amoeba. The second group, the Flagellata, which 
possess a more definite body-shape, move by means of one or more 
long, very slender lash-like organs, which, by  their rapid move- 

ment, drag the body through the surrounding medium, e.g., 
Trypanosomes. Thirdly the Ciliata possess a fur-like coating of 
short, very fine out-growths, the cilia, which, by their rhythmical 
wave-like motion, propel the body. The fourth group, the Sporo- 
zoa, form a heterogeneous group of organisms, all of which are 
parasitic. The adult stages possess no means of locomotion and 
they reproduce by spore-formation. I n  many of the Sporozoa 
the developmental forms have some power of movement, which 
may be effected by pseudopodia or by flagella, indication that the 
loss of movement is due to  the parasitic mode of life. 

This form of classification is beset with many difficulties, as, 
for example, that some of the Protozoa adopt different means of 
locomotion at  different periods of their existence. Owing to the 
diversity present in the group and in the primary divisions or 
classes, numerous subdivisions have been formed within each class. 

Pro tozoa  of t h e  A l i m e n t a r y  Canal.-The pathogenic Proto- 
zoa inhabiting the alimentary canal of man and other vertebrates 
include representatives of all four groups. Of the Sarcodina 
Entamoeba histolytica, the causative organism of amoebic dys- 
entery is the most important. Infection is caused by the in- 
gestion of faeces containing cysts of the amoeba. These hatch 
and liberate the amoebae into the intestine where they penetrate 
the walls, breaking down and consuming the tissue, and cause 
ulcers. Occasionally they may be carried in the blood-stream 
to the brain or liver, causing the formation of abscesses. Some 
of the amoebae round up, secrete a resistant wall and pass out of 
the body in the faeces, ready, if reingested, to  create a new infec- 
tion. Entamoeba gingivalis is parasitic in the human mouth and 
has been associated with tonsilitis and pyorrhoea but is probably 
entirely harmless. Cysts are not known but the mode of trans- 
mission is probably contaminative. 

Of the intestinal Flagellata only one species appears to  be 
pathogenic. Giardia intestinalis, frequently associated with diar- 
rhoea, is an eight-flagellated organism, which is also provided with 
a large sucker by which it  clings to the intestinal epithelium. I t  
passes out of the body in the form of cysts and is transmitted 
by the contamination of food with faeces. 

The only ciliate pathogenic to man is Balantidium coli, which, 
like Entamoeba histolytica, penetrates the walls of the intestine 
causing ulceration and giving rise to  dysenteric conditions. This 
form also produces cysts which are passed out of the intestine. 

The most important sporozoan parasites of the alimentary 
canal of vertebrates are the Coccidia. These form a widely 
distributed group of parasites which attack almost all mammals 
and many of the lower vertebrates and invertebrates. Most 

species cause denudation of the 
intestinal epithelium, while a 
few invade the epithelium of 
the bile-ducts causing func- 
tional disturbance of the liver. 
Only one species, Isospora 
hominis, is parasitic in man, 
and this has a very limited dis- 
tribution and is not of great 
pathogenicity. Eimeria zurnii 
is the cause of epidemics of red 
dysentery in  cattle. E. faurei 
I and E. - arloingi infect sheep 

OF and goats respectively. Dogs 
FEVER IN PERIPHERAL BLOOD and cats harbour other smcies 
of Eimeria and the allied genus Isospora. Two species of ~ A e r i a  
infect the rabbit. Poultry and game birds are also attacked. 

The parasites are transmitted by resistant stages, the oocysts. 
These when mature contain sporozoites which hatch out on enter- 
ing the intestine and make their way into the epithelial cells or 
travel up the bile-duct. Within the cells they multiply rapidly by 
an asexual process, producing merozoites. At the same time sexual 
forms are developed, the females after fertilization being passed 
out of the body in the form of resistant oocysts. Outside the 
body development proceeds, resulting in the formation of sporo- 
zoites within the oocysts. When this development is completed the 
oocysts are infective if ingested by a new host. 
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I I tervals, and by its toxic action 
F I G .  2 .- PARASITE OF S LEEP ING fever is set up. Some of the me- 
SICKNESS IN PERIPHERAL BLOOD rOzOiteS develop into sexual 

Pro tozoa  I n h a b i t i n g  t h e  Blood a n d  Tissues.-These are 
both numerous and important. Only a few can be dealt with. 

Malaria.-Plasmodium, the causative organism of malaria 
(q.v.), is represented by three species parasitic in man. Several 

forms which circulate in the bloodstream without further devel- 
opment until they are ingested by a female anopheline mosquito. 
Fusion of the sexual elements takes place in the stomach of the 
mosquito and the resultant organism passes into the body-cavity 
where it  forms a cyst. Within this cyst numerous small, spore-like 
bodies (sporozoites) develop. These make their way into the sali- 
vary glands of the mosquito, and, a t  the next feed are injected into 
the wound creating a fresh infection. The three species of Plas- 
tr~odzz~m ,causing human malaria are distinguishable by microscopic 
examination in all their stages. Further, while P. vivax and P .  
fulciparum complete the asexual cycle in 48 hours, causing tertian 
fever, ie., fever recurring every third day, P.  malariae develops 
more slowly and produces quartan fever, i.e., fever recurring 
every fourth day. 

Tryflanosomes and Sleeping Sickness.-Trypanosomes, the 
causative organisms of sleeping sickness (q.v.1 in man and similar 
diseases in cattle and game in Africa, are flagellate parasites which 
inhabit chiefly the liquid portion of the blood. They consist of an 
elongated, flattened, binucleate body, one edge of which forms an 
undulating membrane, the outer margin of which is supported by 
a flagellum which either becomes free at  the anterior end or 
terminates with the membrane. 

The life-cycle is passed partly in the mammalian host and 
partly in the gut of a blood-sucking insect, the transmittor. In  
African sleeping sickness the trypanosome, T. gambiense or T. 
brucei, is injected into the blood-stream of the definitive host, 
where i t  multiplies with great rapidity, by the bite of a tse-tse fly. 
Some of the trypanosomes eventually make their way into the cere- 
bro-spinal fluid, where they produce the symptoms of the disease. 
The ingested trypanosomes pass into the mid-gut of the fly where 
multiplication takes place and the resulting flagellates, the in- 
fective forms, pass forward into the salivary glands from which 
they are ejected a t  the next feed to recommence the cycle in 
the definitive host. Other species of African trypanosomes differ 
slightly in their life cycle and mode of transmission. 

Chagas's disease, prevalent among children in South America, 
is transmitted b y  certain bugs, the faeces of which are infective 
when rubbed under the skin. The trypanosomes multiply in the 
tissues of the body where non-flagellate stages occur. 

Leishmania Donovani and Leishmania Troflica.-KBla-Bzar, a 
disease widely distributed in India, China, Russia, Africa and 
the Mediterranean littoral, is caused by a flagellate parasite, 
Leishmania do?zovani, which has recently been shown to be trans- 
mitted by  a species of sand-fly. The disease attacks chiefly chil- 
dren and young adults and is caused by  the parasites invading the 
cells constituting the walls of the capillary blood-vessels in the 
hone-marrow and glands of the body. The parasite as seen in 
the definitive host is a minute, rounded, non-flagellate body, con- 
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other varieties are known to at- 
tack other mammals. The para- 
sites live in the red blood cor- 
puscles, where they grow, form a 
pigment, and finally divide up 
into a number of small bodies 
which are liberated by the break- 
ing down of the containing cor- 
puscle. These small bodies, the 
merozoites, then penetrate other 
blood-corpuscles and again grow 
and divide, thus repeating the 
asexual cycle indefinitely. Since 
each cycle takes a definite time 
for its completion, the pigment 
formed by the parasite is liber- 
ated into the blood at  regular in- 

taining two nuclei which differ from one another in form, one 
being rod-shaped, the other rounded. These bodies multiply by 
fission within the host-cells which become packed with parasites. 
The organisms then escape and enter other cells i n  which re- 
production is continued. Illany find their way into the white blood 
corpuscles and circulate in the peripheral blood, with which they 
are taken up by bloodsucking insects. I n  the sand-fly tEey be- . 
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come flagellated. The body elon- 
gates and a single long flagellum, 
arising from the neighbourhood 
of the rod-shaped nucleus, ex- 
tends anteriorly, free of the body. 
Within the intestine and phar- 
ynx these flagellates reproduce 
by longitudinal fission and give 

man. rise L. tropica, to forms while infective being mor- to 

0 
phologically identical with L. don- 
ovani, produces a n  infection that 
is limitec! to  the skin and the 

L mucosa of the nose, throat and 
mouth. where it  produces ulcerat- 
ing sores. This parasite occurs in 
the New as well as the Old 

FIG. 3.- PARASITE OF K ~ L A - A Z A R  World. I t  also is probably trans- 
I N  S PLEEN S M E A R  mitted by a species of sand-fly. 

The Spirochaetes.-The spirochaetes are microscopic organisms 
with slender, thread-like, spirally twisted bodies. Movement is 
effected by wave-like motions of the flexible body, often accom- 
panied by rotation. Their inclusion among the Protozoa is of 
doubtful validity, for, although they exhibit some protozoal char- 
acters, they seem more closely allied to  the Bacteria. 

Spirochaetes occur in the intestines and blood of man and most 
domestic animals. In  the latter they are usually non-pathogenic, 
but in man, when they invade the blood-stream and internal 
organs, they give rise to various diseases. Treponema recurrentis, 

the parasite of relapsing fever 

o@ 
(q.v.), prevalent in Africa, Asia 
and America, is transmitted by 
lice and ticks to  the human blood- 
stream. Treponema pallidum, the 
causative organism of syphilis 
(see VENEREAL DISEASES), is a 
tissue parasite, as also are the 
spirochaetes associated with yaws 
and acute infective jaundice. 
The latter is thought to  be trans- 
mitted by water contaminated 
by the urine of naturally infected 

F I G .  4.- PARASITE OF RELAPSING rats, Rat-bite fever, a disease 
FEVER IN following the bite of rats, or 
other small mammals, is due to an organism, Spirillurn minus, 
which occurs in the mouths of these animals. 

PARASITIC METAZOA 
If we omit the insects which as occasional raiders for food act 

unwittingly as vectors of animal parasites (see ENTOMOLOGY, 
MEDICAL) and other arthropods, which are more permanent para- 
sites of the skin, inducing irritation diseases such as pediculosis 
and scabies, the chief metazoan parasites are those commonly 
termed "parasitic worms." I t  should be noted, however, that the 
term "worm" is used very loosely for a large variety of animals 
which are, zoologically, unrelated: the "blind-worm" or "slow- 
worm," "glow-worm," "round-worm," "wire-worm," "tape-worm" 
and "earth-worm" belong to different subdivisions of the animal 
kingdom. The parasitic worms found in animals belong either to 
the phylum Nemathelminthes or t o  the phylum Platyhelminthes 
(qC7.v.). 

Nemathe1mia.-The phylum Nemathelmia (round-worms) 
contains three classes :-(a) Nematoda (q.v.) (round-worms with 
a well developed gut), ( b )  Nfmatomorpha (q.v.) (round-worms 
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with gut which atrophies in the adult) and (c) Acanthocephala 
(q.v., thorn-headed round-worms in which the gut is entirely 
absent). Of these the class Nematomorpha contains relatively un. 
important forms which parasitise arthropods. The Acanthocephala 
are mainly intestinal parasites of birds and fishes. A few species 
infest mammals. 

Nematodes and Disease.-The class Piematoda is, however, by 
far the most important division of the Nemathelmia. I t  contains 
many thousand species of which a considerable proportion are free- 
living in the soil and decaylng organic matter. Specialized species 
are found in malt vinegar and paper-hangers' paste. All these 
forms are of microscopic size. Closely allied to them is a small 
group which is parasitic in many cultivated plants (Plate, fig. 4), 
e.g., potato, tomato, clover, wheat, oats, tulip, onion, etc., and 
cause considerable economic losses in Great Britain. On the 
European continent the sugar-beet is severely attacked, while in 
the Tropics coffee, bananas, oranges, rice and tobacco are fre- 
quently infested by allied "nemas" or "eel-worms." 

Nematodes occur in practically all vertebrate animals. These 
round-worms are usually of larger size than those found free- 
living or in the cultivated plants and may attain a length of two 
to three feet, e.g., Dracunculus medinensis, the Guinea worm 
(q.v.). The nematodes are unisexual, i.e., there are separate males 
and females. The eggs are simple and such yolk as may be present 
is incorporated as globules in the protoplasm of the ovum. Larval 
development in  the various species is essentially the same and 
proceeds by a series of metamorphoses marked by ecdyses. Some 
of these changes occur during the period of delay outside the body 
after the passage of the egg or embryo from the definitive host. 
The remainder occur after reinfection. In  some cases the extra- 
corporeal phase is undergone within the thick egg-shell as in the 
round-worms of dogs, cats, pigs and man. Infection results from 
the swallowing of these embryonated eggs as contaminations of 
food. In  numerous other cases, however, as in the large group 
of so-called "bursate" nematodes (which include the hookworm 
of man and the red-worms of horses) the egg-shell is thin and the 
developing embryo emerges therefrom. After a short period 
outside the body, the hatched worm undergoes its further meta- 
morphosis into the infective stage as a microscopical form in the 
soil, to  re-enter its host later by the mouth. In  a few instances re- 
infection of the definitive host is accomplished by the penetration 
of the skin as in hookworm disease (q v . ) .  

In  a third group of nematodes, viz., those which live in the 
tissues of the body and are commonly called filarial worms, the 
embryos are discharged into the lymph or blood and are sucked 
up by biting insects. I n  the bodies of these insects the same es- 
sential metamorphosis takes place and the infection subsequently 
re-enters another definitive host through insect bites. 

I n  a fourth group larval development takes place in  an inter- 
mediate host eaten by the definitive host, e.g., Trichinosis (9.v.). 

After gaining entry into the definitive host either by  the mouth 
or through the skin, the larval nematodes in some cases, not in 
all, undergo strange migrations through the blood stream to reach 
their final habitat and during the course of these wanderings they 
may give rise to serious damage. Heavy losses are incurred in 
young pigs as result of pneumonia set up by the migration through 
the lungs of the young stages of the common round-worm Ascaris 
suilla. There is a similar migration on the part of young hook- 
worms en route from the skin to  the bowel, but there is relatively 
less damage as the number passing a t  a time is usually small and 
the associated symptoms are merely a transient cough. Similarly 
urticaria1 irritation is induced when large numbers of hookworm 
larvae penetrate the skin a t  the same time. 

For detailed technical information concerning the morphology 
and classification of the parasitic nematodes reference should be 
made to the well illustrated volume by  Warrington Yorke, The 
Nematode Parasites of Vertebrates. Mention can only be made 
here of a few forms which are associated with disease in man and 
the lower animals. One of the most interesting of these is the 
Pilaria bancrofti, a delicate thread-like worm which lives in the 
lymphatic vessels and is reputed to be the cause of a number of 
different diseases in man which have been grouped together under 

I the term filariasis (q.v.). Some of these diseases are due to <he 
damage done by the worm to the lymphatic wall, others are at- 
tributable to secondary invasion of these damaged lymphatics by 
streptococcic germs. The young of this parasite appear i11 large 
numbers in the peripheral blood stream at  night and disappear 
during the day time. Manson showed that this rhythmic appear- 
ance was associated with the habits of the intermediate host-a 
night-biting mosquito-culex jatiga?zs, in the thoracic muscles of 
which the essential larval development takes place. An allied 
filarial worm Dirofilariu immitis inhabits the right side of the 
heart of the dog (Plate, fig. 8). This parasite is especially common 
in China but occurs also in  Italy and South America and is spread 
by a mosquito. I n  natives of West Africa worms frequently cause 
conjunctivitis. They belong to the species Lou loa and are trans- 
mitted from man to man by  a day-biting insect of the genus 
Chrysops. I n  this case the young worms appear periodically in the 
blood, but during the day only, in  strange compliance with the 
day-biting habits of the insect vector. Closely allied to  the filarial 
worms are the nodule worms of the genus Onchocerca. These 
worms produce tumours sometimes of the size of a walnut in the 
tendinous attachments of muscles. Such tumours are common in 
man in certain parts of tropical Africa, especially in  the Congo. 
The young of these worms congregate in  the deeper layers of the 
skin whence they are  sucked up  by midges of the genus Simulium. 

The hookworms of man, of which there are twa species, are 
relatively short nematodes measuring about half an inch in length. 
They inhabit the small intestine, usually the jejunum, and attach 
themselves by means of teeth or cutting oral plates. The bites of 
these worms result in  a considerable loss of blood and when 
numerous worms are present anaemia may result. I t  has been esti- 
mated that go% of the inhabitants in many tropical countries are 
infested by hookworm. Many of these, however, show few symp- 
toms of disease owing to a n  acquired tolerance. Related to the 
hookworm is the gape-worm of poultry. Syngamus truchealis lives, 
as its name indicates, in the wind-pipe. I t  is a common cause of 
death in young chickens and pheasants, partly through the obstruc- 
tion of the air passage, partly from the abstraction of blood upon 
which the worms feed. Adult birds practically never harbour the 
worms. Turkeys and starlings are frequently infected by this 
parasite without suffering to any extent. I t  is suspected that they 
are the chief reservoirs of the infecltion. 

Many different species of round-worms, somewhat more dis- 
tantly related to  the hookworm, live in the gut and lungs of sheep, 
goats, cattle and horses. Many of these probably do little harm 
but the results of massive infection with several species show 
themselves in general loss of condition and of body weight and in 
increased susceptibility t o  bacterial disease. 

P1atyhelmia.-The Platyhelmia (or flat-worms) contain three 
classes :-(a) Turbellaria (q.v.), i.e., planarians ; usually free 
living forms but a few species are parasitic in molluscs. (b) 
Trematoda (q.v.), or flukes, parasitic in or upon vertebrates, and 
( c )  Cestoda (tape-worms, q.v.), parasitic in vertebrates. 

The Platyhelmia are hermaphrodite, are leaf-like or pear 
shaped, and, in the case of the Cestoda, tape-like in  outline. 
Turbellaria are distinguished morphologically by the presence of 
numerous cilia on the surface of the body. They probably pro- 
vided the ancestor of the trematodes, but are otherwise of little 
interest in relation to  animal parasites and disease. A few para- 
sitize molluscs. The Trematoda and Cestoda are covered with a 
cuticular skin which may or may not be clothed with spines of 
similar material. The Trematoda are distinguished morphologically 
from the Cestoda by the presence of a gut which ends blindly. 
The Cestoda have derived from the Trematoda and may be re- 
garded as a degenerate branch. 

Trematoda and Disease.-The trematodes generally inhabit the 
alimentary canal. A few forms occur in the bile ducts and in some 
of the birds an occasional species has adapted itself to  live in  the 
conjunctival sac and the generative passages. The highly spe- 
cialized group of flukes to  which the bilharzial worms belong live 
in the blood stream. Other small groups inhabit the mouth, lung 
and air passages. The flukes give rise to  composite eggs contain- 
ing within the shell masses of yolk-cells in addition t o  the ovum. 
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E X A M P L E S  O F  PARASITES OCCURRING I N  A N I M A L S  A N D  V E G E T A B L E S  

1. Tertian malar ia rosette i n  peripheral blood. 2. Causative organism of f rom ruptured gall-bladder. 7. A round worm ( E u s t r o n g y l u s  g igas) in 
sleeping sickness ( T r y p a n o s o m a  gambiense) shown in peripheral blood. a kidney. 8. Heart of a dog showing invasion of D i r o f i l a r i a  i m m i t i s .  9. 
3. Kala-azar spleen smear showing the parasite L e i s h m a n i a  donovan i  Tape worm cyst (Coenurus cerebral is)  in  head of a sheep. 10. Section 
which causes the  disease characterized by enlargement of the spleen, anemia of l iver  of a sheep showing liver flukes, a classification of f lat worms. 
and leukopenia. 4. Potato showing ro t  associated w i t h  eelworm. 5. Root- 11. Section of lung of t iger showing Asiatic fluke (Paragon imus  wester-  
kno t  due t o  eelworm. 6. Liver of a p ig  showing Ascaris, parasites extruding m a n n i ) .  12. Sp i rochae ta  dut toni ,  organism causing relapsing fever 
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The vast majority of flukes, including all those of medical im- I 
portance, require for their larval development a mollusc as inter- 
mediate host. The egg, when discharged from the definitive host, 
usually takes several days or weeks in water to hatch. A ciliated 
larva emerges which proceeds to its further development by at- 
tacking a specific mollusc. Within this mollusc, larval develop- 
ment proceeds. By asexual multiplication large numbers of infec- 
tive larvae, technically called cercariae, are produced. These 
cercariae are discharged from the mollusc into water whence they 
reach the definitive host either ( a )  by direct penetration of the 
skin, as in the case of Bilharzia, (b) by encystment on plants 
which are edible, as in the case of the liver fluke of the sheep, or 
( c )  by penetration and subsequent encystment in edible fishes, in 
crabs, or in mosquito or other insect larvae, or in other molluscs. 

For a discussion of the intricacies of trematode morphology and 
classification the reader should refer to  the recent monograph by 
Poche, Das S y s t e m  der Platoden and to the somewhat earlier writ- 
ings of Looss and Odhner. Of greatest economic importance is 
Fasciola Izepatica which infects the bile-ducts of sheep, cattle, 
horses and rabbits. The presence of these parasites causes marked 
thickening of the walls of the bile-ducts and subsequent hepatic 
insufficiency. I n  tropical countries the lining of the intestinal wall 
of sheep, cattle, horses and elephantseis frequently eroded by vast 
numbers of clinging amphistome flukes. A third group calling 
for specific reference here is that of the schistosomes or bilharzia 
worms (see BILHAXZIASIS). Unlike most flukes these are unisexual 
and live in the portal system. The eggs are laid by the female in 
its finer ramifications on the walls of the lower bowel and bladder 
through which they ultimately work their way to be discharged in 
faeces and urine. Bilharzia, various species of which parasitize 
man, dog, sheep, cattle, goats and camels, develop like other 
flukes in molluscan intermediary hosts. The infective young or 
cercariae invade man and other definitive hosts by piercing the 
skin. Preventive measures against fluke diseases are of two kinds: 
( a )  the adult flukes in  the definitive hosts and the nlollusc car- 
riers of the larval stages can be destroyed by appropriate chemi- 
cals. ( b )  Infection can be avoided by the heat of food 
containing encysted forms and by avoidance of exposure of the 
skin to infected water. 

Tapeworms  and Disease.--Tapeworms infest all classes of 
vertebrates but the number occurring in reptiles and amphibians 
is relatively low, Excellent monographs on the cestodes of mam- 
mals have recently been published by Meggitt and Jean Baer and 
on cestodes of birds by Fuhrmann and Ransom. Southwell and 
Linton have given special attention to the parasites of fishes. 

Adult tapeworms normally inhabit the bowel. sheep, how- 
ever, there is a species which lives in the bile ducts. Considering 
their size, these parasites produce relatively little serious harm. 
Their presence causes considerable local irritation and diarrhoea. 
Large numbers may produce obstruction and intussusception (see 
INTESTINAL OBSTRUCTION) in young animals. Owing to the 
amount of the nourishment they absorb, their presence is asso- 
ciated with abnormal appetite on the part of the host. 

Perhaps the most widespread and dangerous form is the small 
Taenia echinococczcs, only a quarter of an inch long, which lives 
as an adult parasite in the small intestine of the dog. I ts  im- 
portance lies in  the dangerous character of its larval development. 
This may occur in  a very large number of mammals including 
man, sheep and cattle. The eggs are passed in the dog's faeces. 
When swallowed by the intermediate host they grow into cysts 
varying in size from a tangerine to a football. Within these cysts 
thousands of infective forms develop. When eaten by a dog these 
infective young attain sexual maturity. Echinococcal cysts usu- 
ally develop in the liver, lung or spleen and cause considerable 
pressure atrophy of the tissues. Escape of fluid from ruptured 
cysts causes severe shock. Two other tapeworms of interest are 
Taenia solium and T. sagi7zata. The larva of the former develops 
as  a cyst in the muscles of the pig whiIe that of the latter similarly 
develops in cattle. A search for these cysts is one of the objects 
of meat inspection. Sheep and rabbits frequently harbour cysts 
which develop into adult Taenias in the dog. One of these occurs 
in the brain producing symptoills of "gid" in sheep, see Plate, 

fig. 9. Cattle, sheep, horses and rabbits frequently harbour 
adult intestinal cestodes belonging to the family Anoplocephalidae. 
Although of economic importance, no information is available con- 
cerning their life history and intermediate hosts. I n  towns, dogs 
and cats are quite frequently heavily infested with tapeworms of 
relatively small size which are made up of lentil-shaped segments 
and belong to the genus Dipylidium. The lice and fleas which 
infest these animals are their intermediate hosts. A peculiar type 
of life history is that seen in the minute Hy~neno lep i s  n a m ,  one 
of the commonest tapeworms in the United States. Man appears 
to act as intermediate as well as definitive host for this parasite. 
Larval development takes place in the wall of the small intestine 
in which the adult subsequently lives. 

The cestodes so far described belong to the division Cyclo- 
phyllidea and are characteristically armed with four round suckers 
for purposes of attachment. The other main subdivision is named 
the Pseudo-phyllidea. I n  this group the typical round suckers are 
replaced by two elongated slits. The most important member of 
this small group is Dibotlzriocephalus latus a parasite of man in 
Finland, Sweden, Latvia and Switzerland. I t  also occurs in other 
countries where lake fish form a staple article of diet. Infection 
is acquired from infected fish of the family Salmonidae, perch, 
pike, etc. These intermediate hosts acquire their infection from 
minute fresh water Crustacea belonging to the family Cyclopidae, 
which in turn have swallowed and been infected by the swimming 
larva which hatches from the eggs passed by infected.man. For 
many years an anaemia resembling pernicious anaemia has been 
attributed to  infection with D .  latus, but recent studies have failed 
to bring evidence in support of these earlier clinical deductions. 

B 1 p , ~ 1 o c ~ ~ p = ~ , - G e n e ~ l  text books: A. Railliet, Trait6 de zoologic 
mkdzcale et agricole (1885. 2nd ed., 1895) ; P. Manson, Tropical Dis- 
eases (1898. 8th ed., by P. Manson-Bahr, 1 ~ 2 5 )  ; M. Braun and 0. 
Seifert, Die tierischen Parasiten des Menschen (Wiirzburg, 1903. 5th 
ed., 1915, Eng. trans. by P. Falche 1906) ; E. Brumpt, Prkcis de Para- 
etologie (1910) ; A. Castellani and A. J. Chalmers, M ~ ~ ~ z  o f  Tropical 
Medzcine (1910. 3rd ed., 1919) ; M. Neven-Lemaire, Parasitologie des 
Animazbx Domestiques (1.912) ; H. B. Fantham and A. Porter, Some 
Minute Animal Parasites (1914) ; H. B. Fantham, J .  W. W. Stephens 
and F. V. Theobald, The ,4nimal Parasites of Man  (1916); A. C .  
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1926) ; C. M. Wenpon, Protozoology (1926) ; W .  Yorke and P. A. 
Maplestone, The Nematode Parasites o f  Vertebrates (1926) ; R. N. 
Chopra and A. Chandler, Anthelmimtics and their U s ~ s  (1928) ; L. 
Rogers, Recent Advances i n  Tropical Medicine (1928). See also: 
Archiv fur Protistenkunde (Jena, 1902, etc.) ; Parasitology, a supple- 
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by the School of Hygiene and Public Health of the Johns Hopkins 
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(R. T. L.) 
PARASITISM, a one-sided nutritive relation between two 

organisms of different kinds, a relation which is more or less in- 
jurious, yet not usually fatal, to  the host. a relation, moreover, 
that relieves the parasite from most of the activity or struggle 
which is usually associated with procuring food, and thus tends 
to favour or induce some degree of simplification or degeneracy. 
The parasitism may be ( a )  between one animal and another, e.g. ,  
between tapeworm and dog; or (b) between an animal as host and 
a plant as parasite, e R. ,  the salmon infested with a Saprolegnja 
fungus; or ( c )  between one plant and another, ,o.g., dodder on 
clover; or (d) between a plant as host ana an animal as parasite, 
e.g., the ears of wheat infested by a minute threadworm, Ty len -  
chus tritici, which causes "ear-cockles"; or ( e )  in rare cases, e.g., 
Bonellia, the male is a parasite of the female. 

V a r i e t y  of Paras i t i c  Relations.-Parasitism takes many 
forms and occurs in many degrees, so that hard and fast definition 
is impossible. An organism may be parasitic during one period of 
life and independent at other times; thus the larval stages of hook- 
worm live in the soil, the adult stage is reached in man's intestine: 
or again the young forms of the horsehair-worms (Gord i z~s )  
occur in insects, whence the adults emerge into the water. The 
parasitism of the strange copepod crustacean, Lernuea bran- 
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not feed. A spider may frequent a particular flower, another 
makes its web in a pitcher-plant. Many ants live in hollow stems 
and thorns, but feed elsewhere; they get nothing but shelter from 
the plant and confer no benefit. But in other cases the shelter- 
ing ants feed on secretions exuded by glands of the plant, and in 
return they form a "bodyguard" which is regarded by  some, on 
perhaps insufficient evidence, as useful in warding off the attacks 
of leaf-cutting ants and other unwelcome visitors. Some plant- 
mites live in little shelters on the plants they frequent. The  moist 
spaces between the leaves of the epiphytic bromeliads of tropical 
forests afford shelter to  an astonishing number of more or less 
epiphytic insects, and the injter-relations are sometimes so subtle 
that firm classification becomes, as might be expected, almost im- 
possible. I t  is an unscientific pedantry that seeks to  put every 
grade of inter-relation into a separate pigeon-hole. There are also 
puzzling epiphytic shelter-associations between plant and plant, 
one of the best known being the occurrence of the alga, Nostoc, 
in certain parts of the water-fern, Azolla, aad in the liverworts 
Anthoceros and Blasia. 

Distingzlished from Comme~zsalism and Symbiosis.--From com- 
mensalism, if defined as a mutually beneficial external partner- 
ship between two organisms of different kinds, ectoparasitism is 
distinguished by being one-sided. From symbiosis, if defined as  a 
mutG%lly beneficial internal partnership between two organisms 
of different kinds, endoparasitism is distinguished by being one- 
sided. It is always more or less prejudicial to  the host. As the 
definitions here adopted are historically justified and are very 
convenient, i t  seems undesirable to use "symbiosis" loosely for  
the intimate living together of two kinds of organisms, and then t o  
subdivide it  into parasitism and commensalism, as has been 
sometimes proposed. On this usage a mutually beneficial nutri- 
tive partnership, e.g., between clover and its tubercle-forming 
bacteria, is called "reciprocal parasitism," and "commensalism" 
is used to include "those cases of symbiosis in which two or 
more organisms live together with possible benefit to some or all 
of the symbionts, but with injury to  none." The usage adopted 
in this article is to  distinguish endoparasitism from symbiosis and 
ectoparasitism from commensalism, and to recognize other link- 
ages, such as the epiphytic and epizoic habits. 

But emphasis must also be laid on the fact that parasitism 
is a nutritive relation, and there may be utility in following the 
botanists referred to in distinguishing among plants (a) the inde- 
pendent autophytes, which obtain all their food from inorganic 
sources, and (b) the dependent heterophytes, "whose existence 
depends upon antecedent or coexistent organic forms, because 
they derive at  least a part of their food from organic sources." 
These heterophytes are then divided into saprophytes, which 
obtain food from dead organic matter, and parasites which obtain 
food or food materials from living organisms. On this classifica- 
tion of nutritive habits, a special corner would need to be found 
for carnivorous plants which obtain their food partly from in- 
organic sources and partly from the animals they capture. Among 
the bacteria and other plants that live in the alimentary tract of 
animals, it is sometimes difficult to draw a clear line between 
those that live on non-living material and those that attack living 
tissue. But all biologists are agreed that a parasite is in  a rela- 
tion of more or less nutritive dependence on its host. 

Str ic ter  Def in i t ion  of Parasitism.-The biological concept 
of parasitism has been blurred by  uncritical usage. When a n  
animal is found to be infested externally or internally by other 
animals which are habitually present and are not found living 
independently, and when there is  some degree of dependence be- 
tween the infesting animal and the other, the term parasitism has 
been used without hesitation. Yet it  seems of little value to  apply 
the same ecological term to ( I )  a flea promenading over the skin 
and puncturing here and there for blood; ( 2 )  a tick firmly fixed 
with its mouth-parts deeply inserted in the dermis; (3) a follicle- 
mite, such as Demodex folliculorum, with the whole worm-like 
body embedded, and only the head end showing; (4) larval mites 
of Tro~nbidium burrowing in the skin; ( 5 )  the microscopic larval 
cercariae of Bilharzia in the act of burrowing from the surface 
of man's skin to the interior; (6) the large maggots of the ox 

chialis, common on the gills of the haddock, is confined to the 
female and does not begin until after pairing has taken place. 
In  two or three angler-fishes, the male is a parasite of the female. 

The  parasite may be externally associated with the host, like 
mange-mites on dogs, but this ectoparasitism has also its grades, 
varying with the extent to which the host is punctured or 
penetrated by  the parasite. Thus the 
rhynchocephalid crustacean Sacculina pro- 
trudes visibly on the ventral surface of the 
parasitized crab, but its root-like absorp- 
tive processes penetrate through and 
through its host, and the bean-like adult 
stage is actually a burrowing endoparasite 
that has come to bulge out like a hernia. 
T h e  larval stage of Sacculina is a free- 
swimming nauplius. I t  might seem a n  easy 
matter to distinguish between outside and 
inside, but when the ectoparasite is seden- 
tarily fixed to the skin and absorbs food by 
a n  intruded portion of its body, i t  becomes 
difficult to determine, as in some of the 
sedentary plant-mites, how far in  it  must 
go before becoming an endoparasite. I t  is 
no easy matter to decide whether small ani- 

hi 

mals, such as mites, that wander about on F R O M  S IR P AT R IC K  M A N S O N ,  

the surface of an animal's body are to  be "TROplcAL D'sEAsEs" 

regarded as parasites. Some are only scav- ~~~,,.! ;~~~:~ ~~~~~ 
engers, others draw blood, others deposit T O B ~ U M )  

eggs in their host. On the whole the dis- rhe male is carrying the 
tinction between ectoparasites and endo- ~~~~~ a ventral 

parasites is convenient. 
Distinguished from Epiphytic and Epizoic Relations.-Parasit- 

ism must be distinguished from epiphytic or epizoic relations. An 
epiphytic plant grows on another plant without deriving any 
nourishment from it, as in the case of orchids perched on trees. 
Similarly microscopic green Algae live on the surface of the 
coarse hairs of the Brazilian tree-sloths, and many a seashore 
crab carries a garden of seaweeds on its back. But if the crab 
such as Hyas araneus, has itself implanted these Algae, and if 
there is evidence that the crustacean is usefully masked, while 
the plant is benefited by being carried about, then the relation 
passes into a mutually beneficial external partnership. 

An epizoic animal may live attached to another animal with- 
out deriving any nourishment from it, as a bunch of barnacles 
t o  the flattened tail of a sea-snake, or as a tunicate, a false 
oyster (Anomia), a serpulid worm, a polyzoon colony, and a 
sponge may all be found together on the shell of a whelk. But if 
the sponge (e.g., Szdberites) should mask a hermitcrab ensconced 
in an empty periwinkle shell, and should be benefited by its asso- 
ciation with the vigorously active animal, then the epizoic rela- 
tion becomes a commensalism. Various marine animals, such as 
hydroids and even sea-anemones, live attached t o  large laminarian 
seaweeds, but without any nutritive relation. 

Distinguished from Shelter-assoczatiom.-While the contrast 
between a parasitic relation and an epizoic o r  epiphytic one is 
in most cases clear, there may be some difficulty with what are 
called "shelter-associations." Thus the little pea-crab Pinnotheres 
piszcm is often found off English coasts sheltering in the mantle- 
cavity of the Norway cockle; and other members of the pinno- 
therid family occur in other bivalve molluscs, as well as in worm- 
tubes and corals. A small bivalve is commonly embedded in the 
cellulose tunic of ascidians. The slender fish called Fiernsfer 
insinuates itself tail-foremost into the end of the food-canal of 
sea-cucumbers (e.g., Stichopzls), and of some large bivalves and 
starfishes. When the holothurian is placed in water with 
insufficient aeration, Fierasfer comes out and rises to  the surface, 
taking gulps of air. A small fish, Amplziprion, with resplendent 
colours, lives inside a large sea-anemone, hiding itself deeply 
when disturbed. I t  does not seem to do either good or harm t o  
the sea-anemone, but it is said to  die when dissociated from its 
"host." 

Similarly some insects find shelter in plants on which thev do 
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warble-fly, which have come to lie passively under the skin, rest- 
ing after a prolonged internal journey, and awaiting subsequent 
pupation in the soil; ( 7 )  the full-grown female Guinea-worm, 
lying in a long coil beneath the skin, and pressing upon it until 
a sore is formed. These are instances of the variety of habit seen 
among "parasites" near the surface of another animal. 

Similarly for endoparasites, there is great diversity. Many 
infusorians and nematodes live in the large intestine on putrefy- 
ing undigested food-material; they can hardly be called symbionts 
except in special cases, but they do little harm. Tapeworms have 
their heads attached to the wall of the intestine, but this has no 
nutritive significance, for it  is the whole long surface of the body 
that absorbs the digested food of the host. Here is a passive mode 
of life, almost quite away from the struggle for existence, and 
here also is unmistakable degeneration. Another grade is illus- 
trated by many parasites which depend not on the food of their 
host, but on the living tissues, and here again a distinction may 
be drawn between those, like growing bladder worms and Saccz~lina, 
that absorb lymph or other fluids from the surrounding tissue, and 
those, like larval ichneumon flies, that directly devour the living 
1 --..-- 1 L ": tissuca o~ ~hc i r  hosts. The formidable hookworm sucks blood 
from the intestinal wall, the liver-fluke feeds on the blood of the 
sheep's liver, but the malaria organisms and many others live in 
the blood-stream itself, destroying the red blood-corpuscles. Not 
a few cases besides rhizocephalid crustaceans are known where the 
parasite castrates its host. The concept of parasitism would be 
clearer if there were excluded from it all cases where the infesting 
organism lives an energetic predatory life. 

From a broad biological outlook parasitism is a negative reaction 
to the struggle for existence, and always implies the discovery 
and adoption of a mode of life that is nearer the line of least 
resistance. On this view the most diagnostic feature in parasitism 
is some retreat from strenuous struggle and independent en- 
deavour. T o  some extent, to put it more metaphorically, the 
swimmer becomes a drifter. Thus the larvae of an ichneumon- 
fly, which are hatched out within a caterpillar and proceed to 
devour it from within, are hardly less predatory than the lion 
which devours the antelope from without. The larvae have none 
of the degenerative stigmata of thoroughgoing parasites. Simi- 
larly, while many of the protozoon parasites are sluggish through- 
out a great part of their life, 
manv remaining for a long time 7 - - 
within the same cell, it is more 
difficult to apply the term para- 
site to such organisms as the 
exceedingly active trypanosomes 
that cause sleeping sickness and 
allied diseases. They have their 
quiescent phases, but much of 
their life is spent in charging 
about among the blood-corpus- 
cles a t  a high velocity. Many of 
the protozoa are much simpli- 
fied cells, but not the flagellate 
trypanosomes. 

And again, as regards ectopara- 
sites, is not the definition blurred 
by including such types as the I I 
flea? That it is more habitual FIG. 2.- MALE ( M )  A N D  FE MALE 
than a leech in its blood-letting (F) O F  B O N E L L f A  vlRLDIS, A N  

does not make it  less of a preda- ECH'URO'D 

tory animal. I ts  compressed body may be adaptive to escaping 
capture as it  moves swiftly among the hairs of a mammal's 
skin, but it  has no marks of degeneracy in its adult life. I t  is 
on an ecological level quite different from that occupied by such 
types as mange-mites. 

Classification of Paras i t i c  Animals.-Protozoon parasites 
:ire illustrated by the entire class of Sporozoa, including the 
malaria organism (Plasmodium) ; by some rhizopods, such as the 
,.imo~bae of man's mouth-cavity and intestine; and by some 
infusorians. such as the mouthless, ciliated, multinucleate Opalim 
of the frog's rectum, and predatory forms like try~anosomes. 

There are no parasitic sponges. Among Coelentera there are 
but a few instances; thus the polyp, Polypodium hydriforme, 
occurs on the ova of the sterlet, Acipelzser ruthe~zus; the 
medusoid, Cunina (Czi?zoctantha) parasitica is found in close 
association with another medusotd, Geryonia proboscidalis, and 
Cunina octonuria in the bell of Tz~rritopsis. The Mesozoa (di- 
cyemids and orthonectids) are all parasitic. 

Among plathelminths, a few turbellarians are parasitic ( G m f -  
filla in marine molluscs, ilnoplodium in or on holothurians) ; the 
trematodes are all either ectoparasites or endoparasites; the 
temnocephalids hang on to freshwater crayfish, crabs, turtles, 
etc., but do not feed on their hosts; the series has its bathos in 
the cestodes which are all endoparasitic, both in their larval 
(bladder worm) and adult (tapeworm) stages. All the nemer- 
teans are free-living, unless two or three found on crustaceans 
can be called parasites. The aberrant Malacobdella found in the 
bivalve Cyprina islandica does not seem to do more than capture 
inswept organisms. 

Numerous nematodes are parasitic, others saprophytic, but it  
is difficult to draw the line. Most of the parasites live in the ali- 
~r~eilidry ~d11d1 drid & I I ~  i ~ u u k i b h ~ ~ ~ e ~ ~ i  ill ihe hdif-digeaLed fuod or 
in the putrefying undigested residue. Many of them are most 
accurately regarded as internal saprophytes. and are active agile 
animals. I t  is otherwise with the hookworm which sucks blood 
from the wall of the food-canal, or the gapes-worm which does 
the same in the windpipe of chickens. Distantly allied to nema- 
todes are the Acanthocephala, e.g., Echi~zorhynchus, thorough- 
going parasites without mouth or food-canal. They are digenic, 
passing from arthropod to vertebrate; thus Echi?~orhynclzus gigas 
of the pig has its larva in  the grubs of cockchafers and the like. 

Parasitism is very rare among chaetopods, but the mouthless 
pigmy males of Bonellia and Hatningia live within the females. 
The interesting discodrilids are found on freshwater crustaceans, 
-Branchiobdella, on the gills of Astacus jluviatiiis and the 
American Bdellodrilus on Cambarus. These two types seem to 
be genuine Oligochaeta, but they are without setae and possessed 
of suckers and chitinous jaw-plates. I n  other words, there is a 
slight convergence towards leeches. in adaptation to a somewhat 
similar mode of life. Leeches (Hirudinea) themselves should be 
regarded as predatory, not as parasitic. The small Myzostomaria, 
e g., Myeostoma, which form galls on crinoids, are perhaps off- 
shoots from primitive annelids, degraded in relation to the para- 
sitic mode of life. A few rotifers, e g., Albertia, are parasitic in  
or on freshwater oligochaets; Seison occurs on the primitive 
marine crustacean called Nebalia; Discopus attaches itself to 
Synapta, and Callidiru parasitica to the limbs of the freshwater 
crustaceans Gammarus and Asellzis. 

There are no parasitic echinoderms. The habit is common 
among the lower crustaceans, especially among copepods, many 
of which are called "fish-lice," e g., Caligus and Lernaea. Many 
grades occur, for the association may be temporary or permanent 
(except in the early larval stages), and is often confined to the 
females. On the other hand the male may be reduced in size and 
a parasite on the female, as in Clzondraca~zthz~s. Allied to  the 
barnacles (Cirripedia) are the peculiar Rhizocephala, e.g., Sac- 
culina, which occurs protruding from the ventral surface of the 
tail of crabs. I t  starts life as a free-swimming nauplius; it de- 
velops into a cyprid larva and fixes itself to a young crab at  the 
uncalcified membrane around the base of a large seta I t s  tissues 
dedifferentiate and pass into the crab; eventually. as it  approaches 
maturity, i t  protrudes on the abdomen. The full-grown sac con- 
sists mainly of hermaphrodite reproductive organs, nourished by 
numerous absorbent root-like processes which spread through all 
the tissues of the crab. Snccz~litza lives for about three years, ar- 
resting the crab's growth, and causing degeneration of the gonads. 
I n  the case of male crabs the parasite so alters its host's con- 
stitution that it  changes its secondary sexual characters, becom- 
ing more or less female in appearance. I n  short, Sacculiqza not 
only effects "parasitic castration," but partly reverses the sex 
of the male. There are various related forms, one of which, 
Sesarmaxenos, occurs on a freshwater crab. Sesarma, in the 
Andamans. Some of the true barnacles, normally hermaphrodite, 
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have sinall parasitic, "complementary" males, e g , Scalpellum 
villosum; others, e.g., S .  regium, are unisexual, but the males are 
minute and parasitic on the females. Even among the higher 
crustaceans, parasitic forms occasionally occur, notably the epi- 
carid isopods, e.g., Bopyrus and Entoniscus, which infest other 
members of the class. The young forms are free-living and male, 
the adults are parasitic and female; but it  seems that while all 
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females pass through a male stage, without genital ducts, those 
males that become functional never grow up into females. Many 
epicarids cause parasitic castration of their hosts. Some of them 
afford good instances of hyper-parasitism, or parasite upon para- 
site. Thus a very common Mediterranean species, Danalia 
curvata, is parasitic on Sacculilza neglecta, which in turn is 
parasitic on the spider-crab, Znachz~s mauretanicus. Somewhat 
similar to the epicarids are the cymothoids, not nearly related, 
though also in the order Isopoda. They infest the gill-chambers, 
mouth-cavity and skin of various fishes. 

True parasitism is not to  be expected among the winged insects, 
but many wingless types, such as lice, are parasites, and some 
free-living winged insects, like warble-flies, have parasitic larvae. 
The blood-sucking lice or Pediculidae constitute an order ecto- 
parasitic on mammals. They are marked by absence of wings, 
small head with simple eyes or none, large abdomen and by the 
adaptation of the claws to clutch the hairs; but it cannot be 
said that lice are particularly degenerate. They appear to us 
to be not far removed from the predatory. This is even more 
marked in the case of the biting-lice or bird-lice (Mallophaga), 
which occur on birds and a few mammals, feeding not on blood, 
but on skin-cells and fragments of feathers and hairs. Some birds 
shelter numerous species of Mallophaga; thus the hen has nine; 
but occasionally a particular species of bird-louse is restricted to 
a particular species of bird. Related species are often found on 
related hosts. This specificity is often to  be noticed in parasites, 
yet there are others, such as the liver-fluke, that have many 
different hosts. But as to  the Mallophaga, there does not seem 
to be much of the parasite about them; they are skin-scavengers, 
and the same may be said of fleas and of the sheep-tick (Melo- 
pltagus o v i w s ) ,  a wingless fly. I t  is different, however, with the 
larvae of bot-flies and warble-flies, which illustrate temporary 
parasitism. A curiously isolated case of alleged parasitism is 
Platypsylbs castoris, a beetle found on beavers. In  many of the 
ichneumon-flies and related types, which lay eggs in caterpillars 
and the like, the predatory larvae are themselves parasitized. 
This "hyper-parasitism" is sometimes carried iar. Thus the 
caterpillars of Hemerocampa leucostigma which defoliate many 
trees in the north-eastern United States have 33 primary parasites, 
13 secondary parasites, 2 (perhaps 5 )  tertiary parasites, and one 
of these (the chalcid Asecodes albitarsis) may be in some cases not 
tertiary but quaternary. 

Among arachnids various degrees of parasitism are illustrated 
by inites and ticks, some externally adherent, others burrowing 
in the skin, a few, like the bee-mite, penetrating deeply. Some- 
times placed in the vicinity of arachnids are the vermiform 
pentastomids, e.g., Lingz~atzrla, found in the nasal cavities and 
frontal sinuses of carnivores, crocodiles, snakes and some other 
flesh-eating animals. Apart from a few gastropods, such as Ento- 
concha mirabilis attached to blood-vessels in Synapta, there are no 
parasitic molluscs. Nor are there any parasitic vertebrates except 
the pigmy males of some angler-fishes. 

A survey of parasitic animals shows the widespread distribu- 
tion of this mode of life. But i t  is of rare occurrence (a) among 
types that are sensitive to  stagnancy; thus there are no parasitic 
echinoderms; ( b )  among types that breathe dry air;  thus endo- 
parasitism is relatively uncommon among insects; and ( c )  among 
types whose shape of body is markedly unsuitable. 

Parasi t ic  Plants.-These will be dealt with separately, and 
they are only referred to here to  give greater completeness t o  the 
general biological picture. Plants may be parasitic in or on ani- 
mals, a striking case being a rod-like fructification of a fungus 
(Cordyceps) that grows out for several inches from the head-end 
of a parasitized larva, such as a caterpillar or a grub. The com- 
mon house-fly is often seen dying from the ravages of a fungus, 
Empusa muscae, the spores forming a white powder around the 
moribund insect; another species is from man's point of view 
very useful as a check on the multiplication of green-flies. 

An estimate of the number of parasitic animals that infest 
plants varies according to the conception of parasitism. The 
phytoptid gall-mites, which cause swellings on many plants, have 
only two pairs of legs, very simple mouth-parts, and a worm-like 
body, thus showing some marks of the degeneration so often asso- 
ciated with thoroughgoing parasitism; but it  seems hardly justi- 
fiable to rank the numerous leaf-miners and stem-borers as para- 
sites in the strict sense. They have adopted an internal herbivorous 
mode of life. Similarly it seems doubtful if a species of trypano- 
some that lives in some spurges is really a parasite. 

Of plants parasitic on plants there are multitudinous instances, 
though not approaching the diversity illustrated by animals para- 
sitic on animals. At the one pole are parasitic moulds, mildews and 
rusts; a t  the other pole the dodder on clover or the toothwort on 
hazel roots. 

Very clear among parasitic plants is the contrast between 
partial and complete parasitism. Thus the mistletoe is a partial 
parasite, for it is usually believed to take nothing but water and 
salts from the tree on which it grows. I t s  own green leaves are 
capable of normal photosynthesis. Yet there is no hint of recipro- 
city on its part, as has been experimentally corroborated by  de- 
foliating the bearer. In  contrast to the mistletoe, the leafless 
and chlorophyll-less dodder is a familiar illustration of complete 
parasitism, for it  depends on its host not only for water and salts, 
but for organic food in the form of carbohydrates and proteins. 
Eyebright and yellow rattle are good instances of partial parasites, 
for while they have green leaves and can absorb soil-water, they 
get on better if their roots come into organic continuity with the 
roots of neighbouring plants such as grasses. The related cow- 
wheat, though green, cannot survive without external aid. I n  the 
Alpine Tozzia, belonging to the same family, the whole first year 
is spent as a complete parasite underground; in the second year 
there rises a flowering shoot with yellow-green leaves. I n  broom- 
rapes the parasitic dependence has gone still further, for the seeds 
will not germinate unless they are in contact with a suitable host, 
such as broom; there is no chlorophyll and apart from the undes- 
ground absorbing system there is nothing left but flower-stalk 
The extreme simplification of the vegetative system is seen in the 
Raflesias, where "the whole vegetative body of the parasite may 
live inside the host-plant, reduced to a spreading weft of undif- 
ferentiated filaments, roots, stem and leaf alike lost." From this 
degenerate vegetative body, none the less effectively adapted for 
absorption, there burst forth strange and brilliant blossoms. One 
of them, R .  arnoldii of Sumatra, is the largest of known flowers, 
with the immense diameter of a yard. 

The vegetative body of Raflesia may be reasonably called 
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degenerate, but it  must be asked, following MacGregor Skene, 
whether all the sjmplifications of parasitic plants deserve this 
term, and whether the simplifications are to be regarded as prim- 
arily associated with the parasitism. The beginnings of reduction, 
e.g., in leaves and in amount of chlorophyll, are often to  be seen 
quite apart from parasitism. Some reduction in assimilatory 
power, or some other inferiority in competing with rivals in 
crowded conditions, may prompt root-parasitism or some other 
parasitic dependence. And when the habit of parasitism or partial 
parasitism has begun, it  is natural to  suppose that degenerative 
variations, e.g., towards "golden leaves" or albinism, would be 
better able to survive because of the abundant nourishment sup- 
plied by the host. 

O r i g i n  of Parasitism.- (a) Many animal parasites, such as 
some of the nematodes, may have begun as saprophytes. Several 
flies that normally lay their eggs in putrefying animals, may simi- 
larly utilize the abrased skin of one that is still living. (b) Many 
animals are cryptozoic, given to hiding themselves, negatively 
heliotropic, fond of narrow passages, and this is another way in 
which parasitism may arise. The  commonplace is often over- 
looked that the host is not to the parasite another organism, but 
merely a convenient and attractive environment. (c)  But i t  is 
likely that parasitism often arose when the struggle for existence 
was extremely keen, when even slightly open doors were welcome. 
As we have indicated, the most characteristic feature in parasitism 
is probably a kind of constitution more inclined to drift, rather 
than to swim. Just as some animals became cavernicolous, others 
became parasitic. (d) Crustacean parasites are particularly inter- 
esting because they afford many illustrations of parasitism re- 
stricted to the females. The parasitic habit arose in connection 
with the advantage of securing sheltered nooks for liberating the 
eggs or offspring. (e) Where the sex dimorphism is very pro- 
nounced, as in  Bonellia, many copepods, and two mid-water angler- 
fish, there would be an advantage to the males and to the species, 
perhaps even to the females, in the occurrence of parasitic males, 
securing fertilization. I n  the anglers alluded to, which occur 
sparsely in thinly-peopled waters, the female carries the minute 
male, and all his nourishment is derived from an organic connec- 
tion between his head and the blood-vessels of some part of her 
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skin. (f) I t  is possible that parasitism has In some cases evolved 
from shelter-associations and from commensalism (see SYM- 
BIOSIS) ; as we have indicated it is often difficult to draw the line. 
(g) Probably one parasitism has frequently arisen from another. 
That is, the parasite of a freshwater crustacean may become 
adapted to become secondarily parasitic in a freshwater fish 
which habitually feeds on the first host. An elaboration of this 
extension of range comes about when different phases of life are 
restricted t o  each of the two hosts, a common punctuation being 
that an asexual phase occurs in the one host and a sexual phase 

in the other. Leuckart, who discussed the problem carefully, came 
to the conclusion that the "intermediate host," now containing 
the young non-reproductive phase, was the original host, and that 
the '(secondary or definitive host" has been added on. Yet i t  is 
conceivable that in some cases the intermediate hosts of the im- 
mature stages have been intercalated. When there arc two hosts, 
there is usually, though not invariably, this relation between them, 
that the intermediate host is part of the normal diet of the 
definitive host. 

D a m a g e  D o n e  to Host.-It is usual to emphasize the fact that 
it  is usually not in  the parasite's biological interest to  destroy its 
host. I n  many cases, e.g., follicle mites in  man, or Monocystis in 
earthworms, the parasite is small compared with its host and the 
damage done may be unimportant. Yet a heavy infection with 
threadworms may be fatal to a horse, and if ichneumon-grubs are 
regarded as parasites, an interpretation here departed from, they 
are obviously fatal to their caterpillar hosts. Much depends on 
the numerical strength of the infection; a few gall-larvae, each im- 
prisoned in its gall, may be regarded as  trivial, but a multiple 
infection of a currant bush with '(big bud)' mites may be fatal. 
Then a distinction must be drawn between parasites that multiply 
in their host, as nematode worms often do, and those, like tape- 
worms, that cannot increase in number within the same animal. 
I t  may be that rapidly destructive parasites have been persistently 
eliminated in the course of evolution, as would naturally happen 
if they destroyed their host before becoming themselves reproduc- 
tive. But the large fact to  be emphasized is that in many cases a 
give-and-take relation is established between the parasite and the 
host, such that the parasite does not get the upper hand and the 
host is not too seriously prejudiced. I n  the intestinal caeca of the 
grouse there are often thousands of invisible transparent nema- 
todes (Trichostrongylus pergracilis), whose early stages are found 
on the heather. If the grouse is otherwise in good condition, its 
nematodes seem to be unimportant, but if the grouse be constitu- 
tionally below par, the parasites may multiply excessively ( ~ o , o o o  
in one bird) and fatally. When parasites or quasi-parasites prove 
quickly destructive, i t  is usually when they find their way into a 
new host that has no natural counteractives to their influence. This 
is illustrated by bacteria when they find themselves in  a new host 
which has not the wonted natural checks, such as  anti-bodies. 

As to the nature of the damage done by parasites, i t  may be 
enough to mention the most outstanding effects:-robbing their 
host of much half-digested food; absorbing much blood; causing 
serious pressure on adjacent parts (the sturdie-worm on the 
sheep's brain); perforating the intestinal wall (as large thread- 
worms sometimes do) ; blocking passages, as bee-mites (Acarapis 
wood;) in the tracheae of bees afflicted with "Isle-of-Wight" dis- 
ease. More unusual is  castration, e.g., that of crabs infected by 
parasitic epicarids; or the formation of open sores by  emerging 
guinea-worms; or the production of cancerous growth in fishes 
and rats by the irritation of nematode worms (Gongylonema). 

It has been proved that some animal parasites are toxic. (a) 
Thus the malaria organisms produce toxic substances i n  the red 
blood corpuscles, and these are liberated when the corpuscles 
break up, causing fever. Sarcosporidia of sheep contain toxic sub- 
stances which are fatal in very small quantities when injected into 
rabbits. (b) When the big bladders of Taenia echinococcus burst 
and the fluid escapes into the body cavities, there is violent poison- 
ing; and the fluids of other bladderworms have been shown to 
be toxic. (c) Adult tapeworms, such as  Dibotlzriocephalus latus, 
are also toxic, producing a haemolytic lipoid, which is liberated 
when segments disintegrate, and perhaps also as a secretion. Thus 
the anaemia of human patients suffering from worms becomes 
more intelligible. (d) Ascaris produces in the routine of its 
metabolism volatile aldehydes and fatty acids like valerianic and 
butyric. If the worms die and disintegrate in the intestine, the 
liberation of these substances may produce toxic effects. The 
poisoning observed in trichinosis is probably due to products of 
the parasite's metabolism and of the muscle-disintegration. 

A d a p t i v e  Characters  of A n i m a l  Parasites.-The assump- 
tion of a parasitic mode of life is a habitudinal reaction to the in- 
tensity of the struggle for existence, and while there is no dis- 
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charge from that war, intimate dependence on another organism 
for food and shelter implies to some extent a life of ease. What 
adaptations are there to the parasitic mode of life? 

( I ) .  Many parasites have structures that lessen the risk of 
dislodgment, e.g., the adhesive suckers on the head of tapeworms, 
the gripping hooks of the hookworm, the attaching hold-fasts of 
parasitic cop~pods. ( 2 ) .  &[any parasites are specially adapted for 
the absorption of food from the host. A very simple adaptation is 
the great increase of absorptive surface in tapeworms, which may 
be many feet long. In  Sacculina the absorptive processes ramify 
like roots right through the body of the parasitized crab. The head 
of the pigmy parasitic male of the mid-water angler is concrescent 
with the tissue of the female who carries him. The strange gastro- 
pod parasite Entoconcha has its head thrust into a blood-vessel 
of its synaptid host. When the available food from the host is 
very abundant it  may be utilized by the parasite in a somewhat 
uneconomical fashion; thus some nematodes ferment glycogen 
into valerianic acid, carbon dioxide and hydrogen, which is far 
from making the most of the material. I n  tapeworms the whole 
surface of the body absorbs liquid food. Parasites deeply im- 
bedded in tissues must be nourished by the lymph just as if they 
were parts of the host. (3) .  I t  is characteristic of many thorough- 
going endoparasites that they can survive in conditions where free 
oxygen is apparently very scarce. In  most cases they seem to ob- 
tain a sufficient supply from the blood or tissues of their host, just 
as if they were parts of the body. There is no modern corrobora- 
tion of the older view that some parasites can live anaerobically. 
(4). Many parasites, such as nematodes, crustaceans, insects, mites 
have a chitinous cuticle, which is very resistant, e.g., to bacteria 
and to digestive juices. ( 5 ) .  There are some noteworthy adapta- 
tions in connection with reproduction. Thus resistant egg-shells 
are characteristic of platyhelminths, and the tapeworm's libera- 
tion of an entire joint, capable of some independent movement, 
must often be advantageous. The difficulty of securing fertiliza- 
tion, when the parasites do not occur in large numbers together, is 
met in various ways, e.g., (a) by a very prolonged association of 
the sexes as in Billzarzia, where the male carries the female, or in 
CJzo~zdracantlzus where the female carries the male; or (b) by self- 
fertilization or autogamy, as in the liver-fluke; or ( c )  by an emer- 
gence of the sexually mature forms into freedom, as in horsehair- 
worms (Gordiacea). There are some very remarkable cases, 
notably the trematode, Diplozoon paradoxz~nz, where two mature 
hermaphrodite individuals are united in a permanent coition. In  
Wedlia two individuals are found together inside a cyst, the 
smaller one-the male-imbedded into a protrusion of the vesicu- 
lar posterior body of the larger one-the female. But each 
individual shows traces of the gonads of the opposite sex, so that 
this looks like a secondary abandonment of hermaphroditism, when 
arrangements for securing fertilization had been in the course of 
time established. 

(6). Deserving consideration by itself is the prolific multiplica- 
tion. Leuckart's estimates have been often quoted, that Taenia 
solizr?n may produce ~Z,OOO,OOO eggs in a year, and Ascaris 64,000,- 
ooo. I t  is possible, no doubt, to  discover free-living animals stiU 
more prolific, such as the starfish Luidia ciliaris which Mortensen 
credits with containing 200,000,000 eggs, but there are not many 
instances of such extraordinary fecundity, even among fishes. 

The eggs and larvae of parasites are often subject to  severe 
elimination; the chances of death are enormous. Therefore in the 
course of the evolution of parasites, variants in the direction of 
increased reproductivity would have survival-value. 

Some Evolu t ion is t  Problems.- (I) I t  must not be facilely 
supposed that the adaptive peculiarities of parasites illustrate indi- 
vidual modifications that have hereditarily accumulated until 
they have become racial characters. Organisms that have begun 
the parasitic mode of life because of certain constitutional weak- 
nesses may continue to show congruent germinal variations, some 
of which may have selective value. ( 2 )  I t  must not be too con- 
fidently assumed that all the diagnostic peculiarities of parasites 
are as such engrained hereditary characters. Many of them may 
be individual structural reactions to the peculiar conditions of life, 
which recur with each generation. An organism's characters de- 

velop as the outcome of environmental, nutritional and functional 
nurture operating upon hereditary nature. There is much to be 
said for the view that the pigmy male of Banellia suffers arrest 
of development partly because it  absorbs the secretion on the pro- 
boscis of the female. More attention should be paid to phenomena 
like those of "physogastry" in the guests of the white ants, where 
extraordinary deformations of body come about in probably direct 
individual reaction to the special conditions of life. But in all such 
cases a specific capacity for reaction is inherited. Experimental 
inquiry is also needed to show whether some of the specific char- 
acters of nearly related parasites may not be modificational. 
Nearly related species in different hosts should be exchanged in 
early life. (3) I t  may be noted that many parasites probably illus- 
trate the results of "isolation," which narrows the range of 
inter-crossing. For not only is the host in some ways like an 
island, to take the simplest form of "isolation," but the combina- 
tion of circumstances which secure fertilization, dispersal, a second 
host, and so forth, is often so subtle that it operates as an isolating 
evolution-factor. 
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1915-16) ; J. Rennie, "Parasitic Animals," and M. Skene, "Parasitic 
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( T .  A. TH.) 
PARASITOLOGY. The object of parasitology is the study 

of those organisms (parasites) which during the whole or a 
part of their life live upon other organisms (hosts). The parasite 
does not destroy its host immediately or rapidly e\7en when both 
are of the same size. On the contrary, a perfect parasite while de- 
riving its food and often protection from the. body of the host, 
lives economically in doing as little direct damage to the host as 
possible. I n  this respect it  differs from a predatory or carnivorous 
organism which recklessly destroys and utilizes its victim. The 
association between the parasite and the host is beneficial and 
essential only for the parasite, while it  is not beneficial, almost al- 
ways harmful, and often fatal for the host. I t  is, however, impos- 
sible to draw a sharp line separating parasitism from other modes 
of life such as saprophytism, carnivorism, commensaIism, mutual- 
ism and symbiosis. 

Parasites, according to their mode of association with the host, 
can be divided into various groups such as: ( I )  permanent para- 
sites which are parasitic throughout their life (tapeworm) : ( 2 )  

temporary parasites which live upon their host only during certain 
periods of their development (maggot of a warble fly) : and (3)  
intermittent parasites which come only temporarily in contact with 
their host. According to the localization, the parasites may 
be separated into ecto- and endoparasites. The latter may invade 
the open cavities or the tissues of different organs; they may live 
inside the closed cavities of deeper organs; or inside the proto- 
plasm, or even nuclei, of the cells. 

No sharp line can be drawn between the different categories of 
parasitic adaptation. The following examples will illustrate a 
typical transition between the free-living mode of life, intermittent 
and stationary ectoparasitism and endoparasitism. Among the 
mosquitoes only the females are blood-sucking, while the males 
are harmless and live upon plant juice. ( I )  There are, however, 
some wood mosquitoes which can complete their life history with- 
out taking a single meal of blood. (2) The malarial mosquito 
(Anopheles) can live without taklng blood but the female will not 
lay eggs unless it  has a t  least one blood meal. (3) The yellow 
fever mosquito (Stegomyia) lives and breeds near houses, and the 
female sucks blood more often. (4) The bed bug (Cimex) lives 
in the house and very near its food supply with which i t  can get 
in contact a t  more or less regular intervals. (5) The flea remains 
upon the host much longer than is required for the meal. (6) 
The body or head louse remains always upon the host, over the 
body of which it  moves freely. ( 7 )  The crab louse is more sta- 
tionary in habit, i t  moves very little, and is  more adapted to the 
host. (8) In  the case of the chigger flea (Sarcopsylla), common in 
tropical countries, the female penetrates deep into the skin forming 
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a small tumour. (9) Finally, there are larvae of insects which 
form deep galleries under the skin or invade open cavities of the 
host producing more or less dangerous cases of myiasis. 

D i s t r i b u t i o n  of Parasitism.-The parasitic mode of life is 
very widely distributed among bacteria, fungi, higher plants and 
animals. The  parasitic bacteria (see BACTERIOLOGY) are known 
to invade and produce various diseases in man, animals and plants. 
In  man for  instance, tuberculosis, leprosy, diphtheria, pneumonia, 
enteric fever, tetanus, cholera, plague and other diseases are caused 
by parasitic bacteria. Relapsing fever and syphilis are caused by 
parasitic spirochaetes, which are organisms allied to  bacteria. 

The entire class of fungi is composed of organisms which de- 
rive their nourishment from other organisms, living or dead, and 
they contain an enormous number of forms parasitic on plants 
and on animals. They cause the smut and rusts of cereals; mildew 
of grape-vine; and blight of potatoes. In  animals and man they 
cause ringworm, actinomycosis and many other diseases. 

The largest number of parasitic forms and the greatest variety 
of parasitic adaptations, are found among animal organisms. Al- 
most every order or phylum has parasitic representatives and cer- 
tainly every animal can act as host to  a variety of parasites be- 
longing to several phyla. Protozoa, helminths and insects are the 
most'widely distributed parasites, occurring in the greatest variety 
of hosts. 

Parasitic helminths occur in representatives of most of the 
orders of the animal kingdom; and parasitic insects are found to 
attack a great variety of terrestrial animals. A great number of 
parasitic forms are known among Crustacea, but the range of their 
hosts is more limited. I t  is interesting to  note that while para- 
sitic insects have a special predilection to invade other insects, 
so the parasitic Crustacea have a tendency to live upon other 
Crustacea. Parasitism occurs also in Coelenterata, Rotifera, An- 
nelida, Mollusca and even in fishes (Cyclostomata, 9.v . ) .  

Parasitism is so common in nature that it  is hardly possible to  
find representatives of any species of animal which do not har- 
bour parasites of some sort;  and often the same individual is 
invaded sin~ultaneously by  parasites of various orders. 

Hyperparasitism.- There is no protection in nature against 
parasitic invasion. The parasite will reach its host however se- 
cluded may be its position. An insect burrowing itself deep into 
the tissues of a plant is not protected from invasion by another 
parasitic insect, which will find a way to insert its eggs on the skin 
or inside the body of such a burrowing host. Even the parasite 
living right inside the body of its animal host is not secure against 
attack by another parasite. The latter, which is called a hyper- 
parasite, will reach, and will live upon the primary parasite which 
may ultimately be destroyed, and all this takes place inside the 
body of the primary host. Hyperparasitism is known among 
protozoa and helminths, but is more frequent among parasitic 
Crustacea and is very common among parasitic insects. 

S e x u a l  Parasitism.- The parasites in this case are usually 
the dwarf degenerate males which live upon or inside the normal 
female that acts as host. This kind of sexual parasitism is known 
in a marine worm-like organism, Bonellia, in which the micro- 
scopic male lives inside the female. In  a nematode (Trichoso- 
moides cmssicauda) parasitic in the bladder of the rat, the male 
lives inside the uterus of the female. In  some fish Edriolynchus 
schmidti and Photocri~zzrs spilziceps the very small and completely 
degenerate male is permanently attached to, and lives upon the 
body of the female. (See ANGLER; FISHES.) 

PARASITIC ADAPTATION 

Morphology.-An organism adapted to the parasitic mode 
of life often undergoes such a great modification that it becomes 
difficult to  recognize the group to which it belongs. A number of 
forms such as Sacculina, Peltogaster, Portunion or Xenocoelonta 
(in their parasitic stages of development) could hardly be recog- 
hized as belonging to various families of Crustacea, if i t  were not 
for the free-living larval stages showing the essential characters of 
the corresponding families. The same applies to various marine 
snails (Gastrosiphon, Enfoconcha and Enterexenos) living as 
parasites in starfishes (echinoderms). Parasites have the tendency 

to lose their organs of locon1otion, such as wings, legs and other 
appendages. The skin, in endoparasitic forms, being already pro- 
tected by the tissues of the host, becomes thinner and the articula- 
tions between the segments gradually disappear. Sensory organs 
become atrophied. The alimentary canal in some cases becomes 
altrophied (Guinea worm), or it  may disappear completely (tape- 
worm), and the parasite then feeds through the whole surface of 
its skin (tapeworm) or by means of absorbing appendages (Mon- 
strillidae), or a ramified root system (Sacculina). 

Hermaphroditism.- This is also a condition frequently met 
with in parasites. This may be explained partly by the more or 
less fixed position of the parasite, which greatly reduces the 
chances of meeting between individuals of different sexes. On the 
other hand, when the sexes are separate the sexual dimorphism is 
extremely marked, the female being usually much more developed 
than the male (except in the Bilharzial parasite), and both sexes 
show a tendency to live in close association. Thus, among the 
parasitic Crustacea the males are attached to the females. I n  a 
parasitic worm (Syngamus trachealis) which causes gapes in 
fowl, the body of the male is permanently fixed and almost fused 
to that of the female. I n  Schistosomes, which cause human Bil- 
harziasis, the female is carried in a tube formed by  the lateral 
inrolling of the body of the male. 

Fertility.- The life of a parasite with a more or less restricted 
host specificity, and which passes during its development through 
one or two intermediate hosts, is dominated by one main factor, 
namely the great losses of its progeny. I n  fact, an enormous 
percentage of its eggs, scattered haphazard, never find the right 
conditions for development; the greater proportion of the larvae 
which hatch never reach the host, and die in various stages of 
development; and among those which reach the right host, many 
are lost during the internal migration and never reach maturity. 
Of a parasite, we can say that it is not death, hut life, which is a 
marvellous accident of nature. The enormous losses sustained by 
parasites during the successive stages of their development are 
compensated by various means. One of them is their greatly in- 
creased fertility. While various internal organs such as the ali- 
mentary canal, nervous system and circulatory system, are more 
or less atrophied, the genital organs, on the contrary, and especially 
those of the female, increase in size, proliferate and become very 
active. I t  was calculated that the round worm (Ascnris lzcmbri- 

'coides), parasitic in man, produces 64 million eggs a year; while 
in a tapeworm (Taenia solium) 80 million eggs are formed every 
year. The genital organs in some parasites fill the whole of the 
body cavity, and in a small round worm (Sphaerzrlaria bombi) 

' parasitic in the bumble bee, the gravid uterus and the vagina 
gradually protrude outside the body of the parasite, increase in 
size, and finally form an enormous sac to which the shrivelled body 
of the female is attached as a hardly-perceptible appendage. 

A s e x u a l  Reproduction.-Asexual multiplication, which takes 
the form of fission, budding, or parthenogenesis, occurs usually in 
the young or larval stages of the parasite, especially when it  infects 
the secondary or intermediate host. This kind of multiplication 
occurs in a great number, but not in all parasites. I t  is very com- 
mon in Protozoa, Orthonectids, tapeworm and flukes; and it  occurs 
also in parasitic Crustacea (Tlzompso.rzia). I n  insects the asexual 
multiplication assumes the form of polyembryony, and occurs in a 
few species of Hymenoptera parasitic in other insects. Here the 
female of a parasitic Hymenopteron (Encyrfus) lays only one egg 
inside the egg of the apple moth (Hypo?zomeuta), but during the 
developnlent of the latter, the egg of the parasite divides into 
many cells which give rise to several embryos. 

P r i m a r y  a n d  Secondary Host.-The life history of a parasite 
is direct or simple when the parasite is transferred directly from 
one host to another of the same species, and in both of them under- 
goes the same type of development. The direct mode of develop- 
ment is found as a rule in the great majority of para~itic~bacteria 
and fungi; i t  is common in Protozoa and helminths, and IS almost 
general in parasitic Mollusca, Crustacea and insects. The life cycle 
of a parasite is indirect when the adult or sexual stage develops in 
a host of one species known as the primary or final host, while lts 
immature stages are harhoured by another, known as the inter- 
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mediate or secondary host. 

THE LIFE CYCLES OF PARASITES 
The  parasitic mode of life is by no means uniform and unevent- 

ful. I t  is, a t  least, as full of events and perilous adventures as 
the life of any free-living organism. 

The main types of life histories of parasites can be illustrated 
easily by a few examples of the species attacking man. They 
show all the variety of means by which the infective stages of 
the parasites are liberated from the infected host and dissemi- 
nated to  invade fresh healthy hosts. 

Protozoa.-Plasmodium, the cause of malaria (q .v . )  in  man, is 
a minute unicellular parasite (see PROTOZOA) living in, and feeding 
upon the red blood corpuscles. The parasite grows inside the 
corpuscle, elaborates a special black pigment, and multiplies 
forming a rosette of several young forms. Then the red blood 
corpuscle breaks and liberates the young stages which imme- 
diately invade fresh blood corpuscles and undergo the same 
development. The multiplication of the parasites and the invasion 
of fresh corpuscles occurs a t  regular intervals, and provokes the 
characteristic attacks of fever. After a period of ordinary multi- 
plication, some of the parasites develop into forms which will 
not multiply in the blood of man, but only undergo development 
when they are taken up with the blood by a mosquito (Anopheles). 
The main features of this development are the fertilization of the 
female element (macrogamete) by the male element (microga- 
mete), and the formation of a cyst which will form an immense 
number of small elongated bodies known as  sporozoites. The 
latter will ultimately invade various organs of the mosquito, 
especially its salivary glands; and will be inoculated into a healthy 
man when he is bitten by the infected mosquito. The mosquito 
can transmit the disease only 10 to 1 2  days after i t  becomes 
infected. Trypanosomes (T. gambiense and T. rkodesie~zse) are 
unicellular mobile organisms living and multiplying in the blood 
plasma and lymphatic glands of man and ultimately causing the 
much dreaded African sleeping sickness ( q . ~ . ) .  The parasites are 
transmitted from man to man by the bites of tse-tse flies (Glossina 
palpalis and others). The transmission is either mechanical, tak- 
ing place within 24 hours of the infective meal, or cyclical, infec- 
tion then taking place after about 18 days when the parasites have 
accomplished their cycle of development within the tse-tse fly. 

Flukes.-Schistosomes, which cause Bilharziasis (9.v.) in man, 
differ from other flukes by having the sexes separate, the 
female living in a tube formed by the body of the male. The 
coupled worms live in the venous system surrounding the intes- 
tinal (Schistosoma rnansoni) or urinary (S. haematobiurn) tracts 
of man. When fertilized, the female leaves the male, migrates 
into the small blood vessels which it  distends, and there lays 
spined eggs. The eggs rupture the vessels, appear in the sur- 
rounding tissues and reach the lumen of the organs, to be expelled 
with the urine or faeces of the host. On reaching fresh water, 
the eggs burst, and liberate microscopic, ciliated organisms 
(miracidia) which within 24 hours have to find a fresh-water 
snail, which is the secondary host, otherwise they perish. They 
penetrate into the snail and become transformed into shapeless 
sacs (sporocysts), which by external budding form daughter 
sporocysts. The latter develop a number of small organisms 
(cercaria) composed of an elliptical body and a forked tail. When 
completely developed they leave the body of the snail, swim 
actively in water, and within 48 hours must find their primary 
host, man, otherwise they die. Man is infected through the skin 
of any portion of the body which comes in contact with water 
containing living cercaria. The latter penetrate the skin, the blood 
vessels, and finally the veins of the intestinal or urinary tracts. 

O t h e r  Worms.-The hookworms (Ankylostoma duodenale and 
Necator americanus) live attached by their widely open mouths 
to the wall of the intestine of man. The females lay numerous 
eggs, which are expelled with the excrement. Development takes 
place outside the host. Small larvae hatch from the eggs, and 
become infective. Infection of man takes place through any 
portion of the skin which comes in contact with this larval stage. 

Tricicinella sfiralis is a small worm parasitic in man, pigs, rats. 

and other mammals. I n  the adult stage the worm is an intestinal 
parasite of the host. The female with ripe eggs does not remain 
in the lumen, but penetrates into the walls of the intestine, and 
there lays a great number of embryos. The latter become dis- 
seminated throughout the body, penetrate into muscle fibres and 
form cys.ts or capsules. X a n  becomes infected by eating raw in- 
fected pork; and pigs or rats become infected by eating the 
remains of other infected pigs or rats. When taken into the intes- 
tine of the new host, the capsules are digested, the small worms 
are liberated, and grow into male and female Trichinellas. 

Filaria bancrofti is a round worm, the adult stages of which 
live in the lymphatic glands and ducts of man. The female is 
viviparous and lays an enormous number of embryos, which pass 
into the circulatory blood system. At regular intervals during the 
night, these embryos appear in the peripheral blood vessels. They 
become very numerous from about midnight to  I A.M. and then 
gradually disappear, to  reappear the following night. The parasite 
is transmitted from man t o  man by a night biting mosquito. The 
latter while sucking blood of an infected man, takes up the em- 
bryos, which perforate the mosquito's gut, migrate into its wing 
muscles, grow, leave the muscles and migrate into various parts 
of its body. When man is bitten by the infected mosquito, the 
parasites rupture its proboscis, penetrate through the skfn of 
man to the lymphatics where they grow into male and female 
Filarias. 

Arthropods.-The life history of parasitic Arthropods and 
especially their relationship with the host, is much simpler. All 
the blood-sucking insects are only intermittent parasites, others 
remain for a longer period in contact with their host, but do not 
penetrate deeply into its tissues. There are, however, examples, 
such as the ripe female of the chigger flea (Sarcopsylla penetrans), 
which penetrate deeply into the skin of man. A parasitic mite 
(Sarcoptes scabiei) forms superficial galleries in the skin. The 
larvae of flies such as Cordylobia anthropophaga and Dermatobia 
horninis form much deeper galleries and swellings under the skin. 
Instead of ovipositing directly upon the host, Dermatobia fixes its 
eggs on the body of mosquitoes or other insects. When the latter 
visit lthe host, the larvae hatch out from the eggs and penetrate 
the skin. 

Inf luence of Paras i te  u p o n  the Host.-The effect produced 
by parasites upon their host is not always in proportion to the size 
or the numbers of parasites. The latter may be very numerous 
without producing serious damage. A black stork, for instance, 
harbouring several hundreds of worms of six different genera 
invading the lungs, trachea, oesophagus, stomach and intestine did 
not show any signs of distress. I n  an apparently healthy two-year- 
old horse were found several thousand helminths belonging to 
seven different genera. A rat heavily infected with Trypanosoma 
le&& may show no symptoms of infection. On the other hand, a 
man dying from African sleeping sickness produced by Try- 
panosoma gambiense shows very few parasites in his blood, and 
the same applies to  animals dying from the "nagana" disease 
caused by Trypanosoma brucei. I n  man, bacterial infections are 
usually responsible for acute disease, which, when overcome, ends 
in the complete recovery of the host and the disappearance of 
the parasites. The host, moreover, often acquires properties pro- 
tecting him from further attack by the same kind of parasite. Ani- 
mal parasites, on the contrary, cause a chronic disease which grad- 
ually undermines the health and considerably lowers the vitality 
of the host. The mechanism of the action of parasites varies with 
the species of parasite and with its localization in the host. The 
action may be purely mechanical, consisting in the blocking of 
some channels, ducts or vessels. This is the case in malignant 
malaria, where the parasites have a tendency to clog together and 
obliterate the blood capillaries of the brain and of other organs. 
Other parasites destroy the cells of their host, as is the case with 
the malarial parasites which live upon the red blood corpuscles. 
The same applies t o  the intercellular stages of Coccidia, Leish- 
maniu and other Protozoa, as well as to  the spined eggs of the 
Bilharzial parasites migrating through the tissues of the host. 
Animal parasites often liberate substances which are distinctly 
toxic to  the host. The severe anaemia of man infected with hook- 
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worm and other intestinal worms is due to the absorption of toxic 
substances produced by these worms. In  some cases parasites are 
known to produce more or less pronounced castration of their 
host. The sexual glands of the latter become atrophied and the 
host often acquires the secondary sexual characters of the oppo- 
site sex. Striking examples 3f parasitic castration are shown by 
crabs harbouring Sacculina and by wasps attacked by Stylops. 

T h e  React ion of the Host.-The mechanism of the reaction 
of the host naturally varies with the host, the parasite, and the 
localization of the latter within the body of the host. These re- 
actions can, however, be separated into two main categories: ( I )  
cellular or tissue reactions; and (2) humoral reactions. 

( I )  The simplest and most widely distributed reaction of the 
host against the parasite is directed by phagocytes, or the white 
cells of the blood, which are capable of taking up and digesting 
small parasites. They can also surround a larger parasite and form 
several layers of cells around its body. Other cells of the tissues 
often surround the parasites forming thick cysts or capsules, which 
separate them more or less completely from the rest of the host's 
body. Inside these capsules or cysts, the parasites often undergo 
degencrati~n, and sorr.etirnes even calcification (f y r t ir~rr i ,  
Trichinella). The cellular reaction may ultimately cause danger- 
ous complications of the disease Bilharziasis. I n  rats infected 
with a small round worm, Gongylonema ~zeoplasticum (from cock- 
roaches), the cellular reaction which develops around the worm 
gives rise to a malignant tumour of the tongue or the stomach. 

( 2 )  Humoral reaction (see IMMUNITY) consists in  a special 
alteration in the body of the parasitized host, which becomes in- 
susceptible (to infective disease (acquired immunity). I t  consists in 
the development of substances (antibodies) in organisms recov- 
ering from infectious diseases, especially if the latter are produced 
by an infective agent (antigen) such as bacteria and some spiro- 
chaetes. Immunity is less frequent and seldom complete when 
the disease is caused by animal parasites. I t  is known, however, 
in the infections produced by Leishlnania (oriental sore), piro- 
plasms, the parasites of malaria and sleeping sickness, and to some 
extent in cases of infection with various helminths. 

T r e a t m e n t  and P r e v e n t a t i v e  Measures.-A man suffering 
from a disease produced by a parasite may recover simply through 
an antiparasitic reaction of his body. Recovery is hastened, how- 
ever, and is made more certain when the host undergoes treatment. 
The latter may be purely surgical, and consist in the removal of 
the parasites from not easily accessible parts of the body (hydatid 
cyst). I n  the majority of cases treatment is medical and consists 
in ( I )  chemotherapy or destruction of the parasite by specific 
chemical co~npounds or drugs, ( 2 )  immune therapy or introduc- 
tion of the antitoxin or anti-bacteria immune sera, which destroy 
the parasites; or in the introduction of vaccines which help to  
stimulate the mechanism of natural reactions of the host. 

The knowledge of the life history of parasites is of paramount 
importance to  man, as  it  reveals the weak points in their develop- 
ment and adaptations and shows the manner in which infection 
can be avoided and the parasites attacked and eradicated. The 
preventive measures directed against parasites fall into three 
categories: ( I )  measures against the dissemination of parasites 
from the infected host; (2) destruction of parasites inside and 
outside the host together with destruction of secondary hosts or 
vectors; and (3) measures to avoid infection. 

( I )  Dissemination of parasites such as Entnmoeba, schisto- 
somes, tapeworms, hookworms and other intestinal forms as well 
as bacteria causing cholera and typhoid, can be prevented by 
avoiding the pollution of soil and water by animals and man har- 
bouring the parasistes. Dissemination of parasites causing yellow 
fever, malaria, sleeping sickness and filariasis is prevented by pro- 
tecting the infected hosts from the bites of blood-sucking insects 
which are the potential carriers of infection. 

(2)  Destruction of parasites inside the host, which can be at- 
tained by drugs and other treatment, not only cures the host but 
also diminishes the chances of dissemination of the parasites. The 
latter can also be attacked outside the body of the host, directly 
in  their free stages, or indirectly by  attacking the intermediate 
hosts such as the fresh-water snail in Bilharziasis, and the blood- 

sucking insects in yellow fever, sleeping sickness and malaria. 
(3) Measures to  avoid infection naturally vary with the para- 

site involved. Infection with Trichinella, tapeworms and other in- 
testinal parasites, is easily prevented by food inspection and by 
the thorough cooking of suspected food. Infection with guinea 
worm is prevented by drinking only filtered water; and boiling 
all water and vegetables is preventative against such diseases as 
cholera, typhoid and dysentery. Infection with hookworm and 
Rilharziasis can be avoided by protecting the skin from contact 
with contaminated soil or water. Malaria, yellow fever and sleep- 
ing sickness, can be avoided by protection from the bites of the 
blood-sucking insects which carry these diseases. 

Parasi tes  a s  A g e n t s  Beneficial t o  Man.-Many parasites are 
distinctly detrimental to  man himself or t o  the animals or plants 
on which he depends; others are of no economic importance to 
him; but there are also forms which may be beneficial. They 
may be considered under the following headings: 

( I )  The utilization of parasites as therapeutic agents is based 
upon the fact that acute attacks of fever are often beneficial to a 
host suffering from chronic and fatal disease. I t  has been found 
that general paralysis in man (caused by the spirochaete of syph- 
ilis) subsides when the host is artificially inoculated with spiro- 
chaetes of relapsing fever or with malarial parasites. 

(2) Biological control of ifzjzirious organisms by means of para- 
sites. Parasites play an important r81e in  nature in checking the 
increase of numerous species of animals and plants which possess 
a great power of reproduction. The importance of parasites in 
attacking organisms detrimental to  man has been recognized only 
in recent years. I t  has been found possible to  protect these para- 
sites, to  cultivate them, to  transfer them from one region to an- 
other, and to use them as a powerful weapon directed against or- 
ganisms harmful to man. A striking example of biological control 
by means of parasites of an injurious insect is afforded by  the 
Hawaiian sugar cane leaf-hopper (see ENTOMOLOGY).  

(3) Caprification or pollimtion o f  fig flozvers by parasites. I t  is 
known that in the Smyrna variety of fig the receptacles contain 
only female flowers and pollination is brought about by  a small 
gall forming insect (Blastophaga) which is parasitic in the wild 
caprifigs containing both male and female flowers. 

(4) Parasites causing the formation of pearls. Pearls are 
formed as a reaction of the mantle epithelium of the oyster around 
some foreign body which acts as an irritant. I n  most cases the 
foreign body which stimulates the formation of the pearl is the 
larval stage of a parasitic worm. Thus, "The most beautiful pearl 
is nothing else but a brilliant sarcophagus of a worm" (Dubois). 

(5) Useful products and substarzces o f  comlnercial value pro- 
duced b y  parasites. Scale insects or Coccids, which live as parasites 
upon a great variety of plants, are responsible for  the production 
of several substances of commercial value, such as cochineal dye- 
stuff, the stick-lac (see LAC) from which shellac and a red "lac 
dye" are prepared, and the objects called "ground pearls" (q.v.). 

Paras i t i sm in t h e  Pas t  a n d  Present  Time.-Parasitism can- 
not be considered as a mode of life only recently acquired by va- 
rious organisms. Although parasites, owing to their adaptation, 
could hardly develop characters favourable for  fossilization, a 
number of remains have been found revealing the existence of 
parasitism in very old geological periods. There is some evidence 
that bacteria already existed in the pre-Cambrian period. Para- 
sitic or "spot" fungi have been found in the remains of plants in 

1 as early as Carboniferous time. Fossil specimens of Rhinoceros 
show evidence of infection with Actinornyces (lumpy jaw). Par- 
asitism of sea snails (Gastropods) upon sea-lilies (Crinoids) be- 
gan in Silurian, became common in Devonian and reached a climax 
in the Carboniferous period. Insect galleries and galls have been 1 found in plants from Cretaceous and Tertiary rocks. I t  is quite 
possible that parasites also played an important r61e in the ex- 
tincltion of several forms of mammals. Tse-tse flies (Glossina) 
which transmit Trypanosoma brzlcei causing the "nagana" disease 
in mammals, in early Tertiary times were much more widely dis- 
tributed and even reached the region of Colorado. 

Man from very early times probably suffered from most 
of the parasitic diseases from which he suffers now. Calcified eggs 



of Bilharzial parasites have been found in the kidneys of Egyp- 
tian mummies of the 20th Dynasty (about 1200 B.c.); that is 
in the country in which Bilharziasis is so very common now. Tu- 
berculosis in the form of Pott's disease was also found in a mum- 
my of the priest of Ammon from an Egyptian cemetery dating 
from the zrst dynasty- 1100 B.C. Parasitic diseases have un- 
doubtedly played an important r61e in the history of man. They 
undermined his health, lowered and dissipated his energy, re- 
duced or destroyed the stock of animals and plants upon which he 
depended, and were often the direct cause of enormous losses of 
human life. Such diseases, especially malaria and hookworm, 
were in a great measure responsible for the disappearance of many 
human tribes, and for the fall of many very highly civilized 
empires. They played an importanjt part in the history of military 
conquest as  well as in the history of the commercial expansion of 
man. As recently as the 14th century Europe was swept by epi- 
demics of plague which destroyed a quarter of the population. 
Parasites have hindered several human efforts in modern times. 
Thus, the construction of the St. Gothard tunnel was seriously 
hampered by hookworm disease; and the first enterprise of the 
construction of the Panama canal failed utterly after great loss 
of life from malaria and yellow fever. I t  was only when these 
diseases had been conquered in the Panama zone that the work 
could be brought to a successful conclusion. (See also PESTS.) 

BIBLIOGRAPHY.-R. Brumpt, PrBcis de Parasitologie (1927) ; W. 
Byam and R. G. Archibald, T h e  Practice of Medicine i n  the Tropics 
(1921) ; M .  Caullery, Le Parasitism et la Symbiose (1922) ; H .  Philip 
Manson-Bahr, Manson's Tropical Dzseases (1925); R. L. Moodie, 
Palaeopatkology (Urbana, 1923) ; C. M. Wenyon, Protozoology 
(1926). (D. K E )  

PARASNATH, a hill and place of Jain pilgrimage in British 
India, in  Hazaribagh district, Behar and Orissa; 4,480 ft. above 
the sea; 18 m. from Giridih station on the East Indian railway. 
I t  derives its name from the last of the twenty-four Jain saints, 
who is believed to have attained here the nirvana. 

PARATHYROID: see DUCTLESS GLANDS; SPRUE. 
PARATYPHOID FEVER is the name given to a set of 

intestinal diseases clinically very like typhoid fever and caused 
by specific organisms akin to the bacillus typhosus. Three distinct 
organisms have been identified as causing these diseases and they 
have been designated as bacillus paratyphosus "A," "B" and "C," 
and the fevers they cause are therefore known as  paratyphoid 
"A," "B" and "C" respectively. 

All three paratyphoid organisms can be distinguished from B. 
typhosus by biochemical tests and B. paratyphosus "A" can be 
distinguished from "B" and "C" by the same means, but for the 
identification of the last two organisms serological methods have 
to be employed. The biochemical substances used in differentiat- 
ing these organisms from one another are the sugars, glucose, 
mannite and dulcite, dissolved in a broth medium, and milk. B. 
typhosus produces acid in glucose and mannite whereas the para- 
typhoid organisms produce acid and gas in all three sugars. Again 
B. paratyphosus "A" turns milk acid, whilst the other paratyphoid 
organisms turn it first acid and then alkaline. 

The  anatomical lesions in the paratyphoid fevers resemble 
those found in typhoid fever and chiefly consist of inflammation 
and ulceration of the lymphoid tissue of the intestinal canal, 
especially in the lower part of the small intestine, and of the 
enlargement of the spleen and mesenteric glands. I n  paratyphoid 
"B" fever the ulceration often spreads into the large intestine. 

The symptoms of the paratyphoid fevers are generally those 
of a mild form of typhoid fever, the only difference being one of 
degree, but it must be remembered that they may be just as 
severe and followed by the same complications as typhoid. 

The incubation period averages between 5 and 2 1  days and the 
onset of the disease causes lassitude, headache, nose bleeding, 
pain in the back with sometimes a shivering fit and a sudden rise 
of temperature. Early and well marked gastro-intestinal symp- 
toms, such as diarrhoea and vomiting, suggest a paratyphoid "B" 
infection. The characteristic "rose spots" of typhoid fever are 
not always present but on the other hand they may be very plenti- 
ful and by no means confined to the abdomen but spread over the 
neck, face and arms. They may also be very much larger than 

the usual rose spots and resemble the rash of measles. The mental 
condition, when impaired, may vary between dulness and delirium, 
according to the severity of the disease. The temperature often 
reaches its highest point shortly after the onset of the disease 
in contradistinction to the gradual rise in typhoid fever. I t  is 
usually of shorter duration, more irregular, and may return to 
normal suddenly instead of gradually as in typhoid fever. The 
pulse is slow and follows the variations of the temperature. 

Diarrhoea is a fairly constant symptom and the stools resemble 
pea soup, have a putrid smell and may contain fragments from 
the inner coat of the intestine. Fresh blood may also be seen in 
the stools due to the erosion of a blood vessel in one of the intes- 
tinal ulcers. Ulceration may proceed so far as to cause a perfora- 
tion into the abdominal cavity which leads to  local or general 
peritonitis. The average time during which active symptoms of 
the disease are present is from g to 14 days. The complications of 
paratyphoid fever are those of typhoid fever though there is a 
greater tendency towards abscess formation in the former. 

I t  should be possible to  isolate the causal organisms, a t  one 
stage of the disease or another, from the blood, the urine and 
the stools and i t  is the persistence of the organisms in the latter 
situations which produces the paratyphoid carrier. The treatment 
of paratyphoid fever is identical with that of typhoid fever. Par- 
tial protection against. the paratyphoid fevers can be obtained 
by anti-paratyphoid inoculation but the specific organism must be 
used in making the vaccine. I n  practice a combined vaccine is 
used which includes the paratyphoid and the typhoid organisms. 
(For Bibliography see TYPHOID FEVER.) (N. T. W.) 

PARAVANE, THE, is a type of underwater kite which was 
developed by Lieutenant (now Lieut.-Commander, retired) C. D. 
Burney, R.N., during the World War as an anti-submarine and 
anti-mine weapon. I t  consists essentially of a torpedo-shaped 
buoyant body towed by  a wire from a ship and carrying a plane 
which from the motion of the ship through the water gives the 
necessary thrust to  cause the paravane to stand out a considerable 
lateral distance from the ship's side. I t  is fitted with a rudder 
t o  keep it  a t  a pre-arranged depth below the surface, the rudder 
being governed by a hydrostatic valve and an oscillator. 

The paravane is divided into three parts, namely: ( I )  head; 
( 2 )  body; (3) tail. The head carries a tow anchorage, plane 
and (a)  in anti-mine paravanes, the cutter, which requires no 
setting and can cut successive parts of a mine mooring of 14in. 

I I 

"OTTER" T Y P E  PARAVANE A S  S U P P L I E D  TO MERCHANT V E S S E L S  

wire in rapid succession, (b)  in anti-submarine paravanes the 
striking device, and the gear for transmitting the effect of the 
impact to the striker-switch. 

The body is watertight and is made of welded steel plate. (a)  
I n  the anti-submarine paravane the body carries within i t  the 
charge of T.N.T., the primer tin and the detonating gear. Whilst 
the paravane is on board or in close proximity to  the ship the 
detonators are withdrawn from the primer and two safety shut- 
ters form an effective fire screen between the two. At a speed 
greater than about 10 knots, a water flap, which projects from the 



PARAZOA-PARCHMENT 
under side of the paravane, is forced a f t  by the wdter pressure 1 

upon it. This movement is transmitted to the detonator carriage, 
which moves aft, forcing the safety shutters to one side and plac- 
ing the detonators in position in the primer ready for firing. The 
body also carries the striker-switch and depth-recording gear. The 
depth-recording gear registers on the attacking vessel the depth 
a t  which the paravane is running. (b )  I n  the case of the anti- 

and hit the ship. Further, the paravanes should not tow a t  any 
considerable depth below the keel. They are usually set to  run 
at  a depth about 5ft. in excess of the deepest draught of the 
vessel. Any mine within the sweep of the paravanes, which lies 
between the line of keel and the surface of the sea, will then be 
deflected by the to~ving wire. If a mine be moored so deeply that 
it passes under the towing wire, i t  cannot, under ordinary circum- 
stances, strike the ship in calm water. 

As already described, an effective paravane will deflect any 
mine from the path of a vessel which is on a straight course, but 
it is conceivable that, whilst a vessel is turning, a mine may be 
missed by the paravane and yet hit the ship near the stern. For 
relatively small ships, up  to 4ooft. in length, one pair of paravanes 
gives practically complete immunity from moored mines as long 
as the ship is not in a heavy sea. With larger ships, the distance 
swept out by the vessel when turning under full helm may be so 
great that one pair of paravanes does not give adequate protection. 

Explosive Paravanes.-A considerable amount of auxiliary 
apparatus is required in connection with explosive paravanes, the 
whole installation being called the "high speed submarine sweep." 
I t  enables a vcsscl to  attack a submcrgcd hostile siibmarine whose 

/ 
"OTTER- T YPE PA RAVANE.  S HOW ING DEPTH CONTROL A RRA NGE MENTS  

1 

mine paravane the body contains the oscillator. The depth-keeping 
mechanism in the paravane is composed of two distinct portions, 
the hydrostatic valve and the mercury oscillator. The hydrostatic 
valve depends, for its action, on a change of depth above or below 
the normal depth. I t  therefore causes the paravane to follow a 
sinusoidal path through the water. At high speeds this motion 
becomes excessive and a device is required which will return the 
paravane to its correct position a s  soon as it  is inclined to move 
from its set depth. This function is performed by the oscillator. 
When a paravane is fitted with this gear, the depth at  which it runs 
does not vary more than qft. on either side of the set depth. 

The tail of the paravane carries the two rudders, the hydrostatic 
valve which actuates them, and the horizontal and vertical fins. 
The paravane being required to  run at  a certain depth, a compres- 
sion corresponding to this depth is put upon the hydrostatic 
valve spring. The load due to this compression forces the rudders 
"down"; the water pressure acting on the hydrostatic valve tends 
to  force the rudders "up"; when the two balance, the rudders 
return to  the amidships position. 

Pro tec tor  Paravanes.-Paravanes for anti-mine use are 
known as Protector paravanes. The installation is designed to pro- 
tect ships from moored mines. A paravane is towed on either side 
of the vessel, by means of a length of special wire. Due to the 
position taken up by the paravanes, the wires form a wedge on 
either side of the ship, and sweep through a broad path. If they 
foul the mooring wire of a mine, the mine is deflected away from 
the path of the vessel, and the mooring wire slips along the 
paravane wire until i t  reaches the paravane. There it is severed 
by the cutter fitted on the head and the mine rises to th? surface, 
where it  can be seen and destroyed. The towing wire is attached 
to the vessel by  a specially designed fitting situated at  the point of 
intersection of the stem and keel. When the towing wire fouls a 
mine mooring wire, a minimum outward thrust must be imparted 
to  the mine and sinker in order to  deflect them from the path 
of the vessel. If a paravane be designed to give this minimum 
thrust whilst moving a t  a moderate speed through the water, its 
total thrust when moving at  a high speed would be very great, 
and an excessive load might be thrown upon the towing wire. 
Broadly speaking, a paravane is designed to protect a vessel a t  all 
speeds from about one-third her maximum upwards. 

The protection afforded by the paravanes depends, amongst 
other things, upon the distance between the fore and aft line of 
the ship and the paravane when running. This distance, or spread, 
in turn depends upon three things:-(I) the length of the towing 
wire; (2) the size of the paravane; (3) the size of the towing wire. 
Also the paravanes must be attached to the ship as far forward 
and as low down as practicable If the point of attachment were 
above the level of the keel, mines could pass under the towing wire 

position is only approximately known. The sweep consists essen- 
tially of a paravane, towed astern of the attacking vessel, and con- 
taining an explosive charge fired electrically by means of a dynamo 
fitted in the vessel. I t  is towed from a winch, by armoured elec- 
tric cables led over a fairlead in the stern of the attacking vessel. 
When the towing wire fouls a submerged submarine it  will slip 
over her smooth surface until the submarine is struck by the para- 
vane. The striking gear which is fitted to  the nose of the paravane 
is moved inwards by the impact, actuates a firing switch and de- 
tonates the charge Alternatively, if the nose of the paravane does 
not strike the submarine, the wire may be caught or nipped over 
some part of the submarine, thus increasing the load on the wire. 
This increased load trips a dynamometer switch which again de- 
tonates the charge. A third method of firing, by a hand switch on 
the attacking vessel, is fitted in case it is desired to get rid of the 
paravane in an emergency. The principal advantages of this type 
of sweep are that i t  can be towed a t  high speeds and it  leaves un- 
affected the manoeuvring powers of attacking vessels. 

(A. H.  W.) 
BARAZOA, the name sometimes used in zoology to denote 

the grade of organization represented by the sponges (q v ), in  
contradistinction to Protozoa and Metazoa ( q q . ~ . ) .  

PARCEL POST: see POST AND POSTAL SERVICES. 
PARCENARY: see COPARCENARY. 
PARCHIM or PARCHEM, a town of Germany, in the for- 

mer republic of Mecklenburg-Schwerin, on the Elde, 23 m. S.E. 
of Schwerin, on the railway from Ludwigslust to Neubrandenburg. 
Pop. (1939) 15,611. Founded about 1210, Parchim was during 
part of the 14th century the residence of one branch of the 
family of the dukes of Mecklenburg. I t  became an industrial 
town during the 16th century, but its prosperity was destroyed by 
the Thirty Years' War I t  is a walled town, with a Gothic town 
hall. Here Moltke was born. I t  now manufactures machinery, 
cloth, chicory and cigars, and is a gardening centre. 

PARCHMENT. Skins of certain animals, prepared after 
particular methods, have supplied writing material on which has 
been inscribed the literature of centuries. The preparation of 

, such skins, in a manner which gave the material the name it pos- 
sesses to-day (~epyapvv?j,  Lat. charta pergamena, Fr. parchemin) 
was traditionally attributed to  Eumenes 11. of Pergamum, 
197-158 B.C 

The principal improvement in the new manufacture was the 
dressing of the skins in such a way as to  render them capable of 
receiving writing on both sides, the older methods probably treat- 
ing only one side for the purpose, a practice which was sufficient 
in times when the roll was the  ordinary form of book and when 
it was not customary to write on the back as well as on the face of 
the material. The invention of parchment, with its two surfaces, 
ensured the development of the codex. 

The animals whose skins were found appropriate for the manu- 
i facture of the new parchment were chiefly sheep, goats and calves. 



But in the course of time there has arisen a distinction between 
the coarser and finer qualities of the material; and while parch- 
ment made from ordinary skins of sheep and goats continued to 
bear the name, the finer kinds of manufacture produced from the 
more delicate skins of the calf or kid, or of still-born or newly- 
born calves or lambs, came to be generally known as vellum (Fr. 
velin). The skin codices of the early and mildle ages being for 
the most part composed of the finer kinds of material, i t  has be- 
come the custom to describe them as of vellum, although in some 
instances it  would be more correct t o  call the material parchment. 

The ordinary modern process of preparing the skins is by 
washing, liming, unhairing, scraping, washing a second time, 
stretching evenly on a frame, scraping a second time and paring 
down inequalities, dusting with sifted chalk and rubbing with 
pumice. Similar methods must have been employed from the first. 

The con~paratively large number of ancient and mediaeval mss. 
that have survived enables us to  gather some knowledge of the 
varieties of the material in different periods and in different 
countries. We know from references in Roman authors that 
parchment or vellum was entering into competition with papyrus 
as a writing material as early as the 2nd century A.D. (see ILLUMI- 
NATED MANUSCRIPTS), though at  that time it was probably not so 
skilfully prepared as t o  be a dangerous rival. But the surviving 
examples of the 3rd and 4th centuries show that a rapid improve- 
ment must almost a t  once have been effected, for the vellum of 
that age is generally of a thin and delicate texture, firm and crisp, 
smooth and glossy. There was always a difference in colour be- 
tween the surface of the skin from which the hair had been re- 
moved and the surface next to the flesh of the animal, the latter 
being whiter than the other. This difference is generally more 
noticeable in the older examples, those of a later period having 
usually been treated more thoroughly with chalk and pumice. To 
obviate any unsightly contrast, i t  was customary, when making up 
the quires for a volume, to lay hair-side next to hair-side and 
flesh-side to flesh-side, so that, a t  whatever place the codex was 
opened, the tint of the open pages should be uniform. 

As a rule, the vellum of early rnss., down to and including the 
6th century, is of good quality and well prepared. After this, the 
demand increasing, a greater amount of inferior material cafie into 
the market. The manufacture necessarily varied in different coun- 
tries. I n  Ireland and England the vellum of the early mss. is 
usually of a stouter quality than that of foreign examples. I n  
Italy and Greece and in the European countries generally border- 
ing on the Mediterranean, a highly polished surface came into 
favour in the middle ages, with the ill effect that the hardness of 
the material resisted absorption, and that there was always a 
tendency for ink and paint to  flake off. On the other hand, in 
western Europe a soft pliant vellum was in vogue for the better 
classes of rnss., from the 12th century onwards. I n  the Italian 
Renaissance a material of extreme whiteness was affected. 

Examples of uterine vellum, prepared from still-born or newly- 
born young, are met with in choice volumes. A remarkable in- 
stance of a codex composed of this delicate substance is the Addi- 
tional MS. 23935, of the 13th and 14th centuries, in the British 
Museum, which is made up of as many as  579 leaves, without 
being a volume of abnormal bulk. 

I n  conclusion, we must briefly notice the employment of vellum 
of a sumptuous character to add splendour to  specially choice cod- 
ices of the early middle ages. The ar t  of dyeing the material 
with a rich purple colour was practised both in  Constantinople and 
in Rome; and, a t  least as far back as the 3rd century, mss., gener- 
ally of the Scriptures, were produced written in silver and gold on 
the precious stained vellum; a useless luxury, denounced by St. 
Jerome in a well-known passage in his preface .to the Book of 
Job. A certain number of early examples still survive, in a more 
or less perfect condition: such as  thg mss. of the Gospels in the 
Old Latin version at  Verona of the 4th or 5th century; the cele- 
brated codex of Genesis in the Imperial Library a t  Vienna; the 
Rossano ms. and the Patmos ms. of the Gospels in  Greek; the 
Gothic Gospels of Ulfilas at Uppsala, and others of the 6th cen- 
tury, besides a few somewhat later specimens. I n  the revival of 
learning under Charlemagne a further encouragement was given to 

the production of such codices; but soon afterwards the ar t  of 
purple-staining appears to  have been lost or abandoned. A last 
trace of it is found in a few instances of stained vellum leaves in- 
serted for ornament in mss. of the period of the Renaissance. 

BIBLIOGRAPHY.-L~ Lande, Art de faire le parche?nin (1762) ; G. 
Peignot, Essai sur I'histoire du parchemin et du velin (1812) ; G .  Birt, 
Das antike Buchwesen (1882) ; A.  Watt, The Art of Leather Manufac- 
ture (1885) ; W. Wattenbach, Das Schriftwesen im Mittelalter (3rd 
ed., 1896) ; Sir E. M. Thompson, Handbook of Greek and Latin Palae- 
ography (3rd ed., 19?6). (E. M. T.) 

PARD0 BAZAN, EMILIA (1851-I~ZI), Spanish author, 
was born a t  Corunna. Her  first novel, Pascual Ldpez (1879), was 
a simple exercise in fantasy of no remarkable promise; it was 
followed by a more striking story, U n  Viaje de novios (1881), 
in which a discreet attempt was made to introduce into Spain the 
methods of French realism. The sensation caused by this book 
among the literary cliques was increased by the appearance of 
another naturalistic tale, La Tribuna (1885), wherein the influ- 
ence of Zola is unmistakable. Meanwhile, the writer's reply to 
her critics was issued under the title of La Cuestidn palpitante 
(1883), a clever piece of rhetoric, but of no especial value as  
regards criticism or dialectics. Probably the best of Emilia 
Pardo Bazin's work is embodied in Los Pazos de Ulloa (1886), 
the painfully exact history of a decadent aristocratic family, as 
notable for its portraits of types like Nucha and Juliin as for its 
creation of characters like those of the political bravos, Bar- 
bacana and Trampeta. Yet perhaps its most abiding merit lies 
in its pictures of country life, its poetic realization of Galician 
scenery set down in an elaborate, highly-coloured style, which, if 
not always academically correct, is invariably effective. A sequel, 
with the significant title of La Madre ?zaturaleza (1887), marks 
a further advance in the path of naturalism, and henceforward 
Emilia Pardo Bazin was universally recognized as one of the 
chiefs of the new naturalistic movement in Spain. The title was 
confirmed by the publication of Insolacidn and MorriEa, both 
issued in 1889. I n  this year her reputation as a novelist reached 
its highest point. Her later stories, La Cristiana (18go), Cue7ttos 
de amor (1894), Arco Iris (1895), Misterio (1go3), L a  Quifnera 
( ~ g o g ) ,  Dulce Dueiio ( I ~ I I ) ,  and Cuentos de la Tierra (1922), 
though not wanting in charm, awakened less interest. 

PARDON, the remission, by the power entrusted with the 
execution of the laws, of the penalty attached to a crime. The 
right of pardoning is coextensive with the right of punishing. In 
practice the prerogative is extremely valuable, when used with 
discretion, as a means of adjusting the different degrees of moral 
guilt in crimes-or of rectifying a miscarriage of justice. By the 
law of England pardon is the sole prerogative of the king, and it 
is declared by 27 Hen. VIII.  c. 24 that no other person has power 
to pardon or remit any treasons or felonies whatsoever. This 
is a position that is based on the theory of English law that all 
offences are breaches of the king's peace. Thus, the Crown 
by pardon only remits the penalty for an attack upon itself. The 
prerogative is in modern times exercised by delegation, the Crown 
acting upon the representation of the secretary of State for the 
home department in England and the secretary for Scotland in 
that country. The prerogative of the Crown is subject to  some 
restrictions: ( I)  The committing of a subject of the realm t o  
a prison out of the realm is by  the Habeas Corpus Act a 
praemunire, unpardonable even by the king (31 Car. 11. c. 2, s. 
12). (2) The king cannot pardon an offence in a matter of private 
rather than of public wrong, so as to prejudice the person injured 
by the offence. Thus a common nuisance cannot be pardoned 
while it  remains unredressed, or so as to  prevent a n  abatement 
of it. A fine or penalty imposed for the offence may, however, 
be remitted. (3) The king's pardon cannot be pleaded in bar of 
an impeachment. This principle, first asserted by  a resolution of 
the House of Commons in the earl of Danby's case (May 5, 
1679), forms one of the provisions of the Act of Settlement, 12 

and 13 Will. 111. c. 2 .  
Pardon may be actual, conditional or constructive. Actual 

pardon is by warrant under the great seal, or under the sign- 
manual countersigned by a secretary of State (7 and 8 Geo. IV. 
c. 28, S. 13). Constructive pardon is obtained by endurance of 
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the punishment. By 9 Geo. IV. c. 32, s. 3, the endurance of a 
punishment on conviction of a felony not capital has the same 
effect as  a pardon under the great seal. Further, pardon may be 
free or conditional. A conditional pardon most commonly occurs 
where an offender sentenced to death has his sentence commuted 
to penal servitude or any less punishment. But it of course 
applies to other cases (see Criminal Law Act 1827, S. 13, and Chil- 
dren Act 1908, s 84). The condition of his pardon is the endur- 
ance by him of the substituted punishment. The effect of a free 
pardon, whether actual or constructive, is to put the person par- 
doned in the position of an innocent man; he may have a n  action 
against any one thenceforth calling him traitor or felon. 

I t  is obvious that, though the Crown is invested with the right 
t o  pardon, this does not prevent pardon being granted by the 
higher authority of an Act' of parliament. Acts of indemnity 
have frequently been passed, the effect of which is the same as 
pardon or remission by the Crown. Civil rights are not divested 
by pardon. The person injured may have a right of action against 
the offender in spite of the pardon of the latter, if the right of 
action has once vested, for the Crown cannot affect private rights. 

I n  the United States, the president has aluthority to pardnn all 
offences against the Government except in  case of impeachment. 
I n  the States, the governor has the authority, usually acting upon 
recommendation of a board of pardons, or, as in New Jersey, as  
a member himself of the board of pardons. In  the States, a 
pardon generally is necessary to restore to a person convicted of 
a felony and in some cases a misdemeanour, his political rights 
of voting and holding public office. 

PAREJA, JUAN DE (1606-1670), Spanish painter, was 
born a slave in  the West Indies about 1606, and in early life 
passed into the service of Velasquez, who employed him in colour- 
grinding and other work of the studio. By day he closely watched 
his master's methods, and by night stealthily practised with his 
brushes until he had attained considerable skill. The story goes 
that, having succeeded in producing a picture satisfactory to him- 
self, he contrived furtively to place i t  among those on which 
Velasquez had been working, immediately before an expected 
visit of King Philip IV. The  performance was duly discovered 
and praised, and Pareja forthwith received his freedom, which, 
however, he continued to devote to  his former employer's service. 
His best known work is the "Calling of St. Matthew," in the 
Prado, Madrid. Velasquez took Pareja with him to Rome and 
painted his portrait (now a t  Longford Castle). 

PARENT, SIMON NAPOLEON (1855-1g20), Canadian 
politician, son of Simon Polycarpe Parent, merchant, was born in 
the village of Beauport, in the province of Quebec, on Sept. 12, 
185 j. H e  was educated a t  Lava1 university, where he graduated 
in 1881. In  the same year he was called t o  the bar of the province 
of Quebec. Parent was mayor of Quebec from 1894 to 1906. 
From the year 1890 to 1905 he represented the county of Saint- 
Sauveur as a Liberal in the Quebec assembly, and was minister of 
Iands in the Marchand administration of 1897. H e  was prime 
minister of Quebec from 1900 t o  1905, when he became chairman 
of the Transcontinental railway of Canada. He died in Sept. 1920. 

PARENTAL EDUCATION, an organized effort to pro- 
vide systematic parental training which will insure harmonious 
and efficient functioning of parent and child in the rapidly chang- 
ing civilization. (For England see SCHOOL AND THE-HOME.) 

- 

THE UNITED STATES 
The movement has grown in the U.S. from scattered groups 

in the '90s to  definite organizations of national proportions. 
The major programme of agencies engaged in this work is to 
translate research materials of sociological and biological science 
into popular terms of use t o  parents. 

The  National Congress of Mothers. founded in 1847 by Mrs. 
Theodore W. ~ i r n e <  became in 15108 the National dbngress of 
blothers and Parent-Teacher Associations, and in 1924 the Na- 
tional Congress of Parents and Teachers. I t  has affiliated branches 
in all but one State, a membership of over r,ooo,ooo, and com- 
mittees on every phase of child welfare. I ts  programme has 
stressed social contact of parent and teacher, discussion of school 

problems and, more recently, child study. 
The Child Study Association of America had in 1928 124 study 

groups associated or affiliated, some of which are in  China, Japan, 
Russia, London and Canada. Independently and in co-operation 
with local groups it  conducts annual national conferences on 
parenthood education. I t  publishes a magazine, "Child Study." 
The association inspired the formation of the National Council 
of Parental Education. The Child Development Committee of 
the National Research Council (1926) co-ordinates the child wel- 
fare research of the various universities. I n  connection with a 
study of the pre-school, elementary and adolescent child spon- 
sored by  the American Association of University Women, 224 
child study groups have been formed. I n  New York, Boston and 
Hartford the visiting teacher movement (later the National As- 
sociation of Visiting Teachers) sprang up  almost simultaneously 
in a direct attempt to scrve those parents not reached through 
the organizations mentioned. The Public Education Association 
has conducted many experiments and investigations through the 
visiting teacher, pointing out the significance of family conditions 
and relationships in forming desirable moral and social responses. 
The National Committee on Mental Hygiene ( I ~ I O ) ;  searching for 
the causes of nervous diseases, found unhealthy emotional habits 
to  be  the largest factor, and organized child guidance clinics. I n  
1919 the Progressive Education Association was formed t o  pre- 
sent t o  the public efforts being made t o  adapt education t o  chang- 
ing conditions. I n  1921, through the initiative of the Parents' 
Association of the Horace Mann school, Teachers' college, of 
Columbia university, the United Parents' Associations of Greater 
New York Schools was formed. I t s  contribution has been the 
search for a technique to provide popular parental education in 
a cosmopolitan, congested centre. I t  conducted the Parents' Ex- 
position (1928). In  1922 the American Child Health Association 
evolved from an older organization to continue the interpretation 
of findings and discoveries of specialists to the lay public. I t  is 
assisted by the State Bureau of Infant and Maternity Hygiene, 
baby clinics and hospital courses for pregnant mothers. 

Outstanding work has been done in colleges and universities 
with nursery schools (q.v.) and home management facilities such 
as the Merrill-Palmer schools, Detroit, Mich., University of Min- 
nesota, University of Chicago, Cornell university, Iowa State 
college and Vassar college. Many not having nursery schools 
co-operate with other agencies, as in the case of the University 
of Cincinnati, which has been aided by the Mothers' Training Cen- 
tre t o  form a nursery school where parents observe the play, 
occupations and methods suited to  the pre-school child. I n  1926 
this movement crystallized in a national organization under 
Miss Patty Hill. 

Other agencies are the American Home Economics Association, 
founded by Mrs. Ellen H.  Richard (1907) to  emphasize the sig- 
nificance of home making, and the American Social Hygiene Asso- 
ciation (1914), which assists parents to give proper sex instruction. 
The U.S. Bureau of Education, the Federal Board of Vocational 
Education, the Federal Children's Bureau and the U.S. Depart- 
ment of Agriculture have made valuable contributions by  fur- 
nishing lecturers and outlines for reading courses and through 
study groups. Some municipalities and State departments of 
education and several private organizations maintain training 
courses. 

BIBLIOGRAPHP.--AII~Y E. and Fred D. Watson, Opportunities for 
Parental Education (1926) ; National Conference of Social Work, 
"Present Status of Parenthood Training," Proceedings (1926) ; Lawson 
G .  Lowrey, Suggested Further Developments in Education for Parent- 
hood (1926) ; U.S. Bureau of Education, "Typical Child Care and 
Parenthood Education in Home Economics Departments," Bull. No. 17 
(1927) ; U.S. Bureau of Education, "The Parent-Teacher Association," 
'Bull. No. z (1927). (R. E. SI.) 

PARENZO. a seaport and episcopal see of Italy, province of 
Pola, gg mi. S.W. of ~ r i e s t e  b; rail: Pop. ( 1 ~ ~ 6 ) -  ;,-308, town; 
12,036, commune. I t  is situated on the west coast of Istria, on 
a peninsula not more than 5 ft. above the sea-level; and as  the 
pavements of the Roman period are 3 f t .  below the present surface 
it is inferred that this part of the coast is slowly subsiding. The 
well-preserved cathedra1 of St. Maurus (543-554) is  a basilica 
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with nave and two aisles. There are a number of Venetian Gothic 
houses. 

Parenzo (Lat. Parentizlm), conquered by the Romans in 178 
B.c., still preserves the Roman ground plan, and the small mu- 
seum is housed in the ruins of a temple. The bishopric was 
founded in A.D. 524. The city formally recognized Venetian su- 
premacy in 1267, and was in 1354 plundered by Paganino Doria 
of Genoa. 

See Neumann, Der D o m  votz Parenzo (Vienna, 1902). 
PARGA, a seaport of southern Epirus, in Greece, on the 

Ionian Sea. Parga has a rock-built citadel and a harbour formed 
by a mole which the Venetians constructed in  1572. I t  exports 
citrons, wool, oak, bark and skins. I t  is perhaps the site of the 
ancient Toryne, a short distance to  the west; Parga was removed 
to its present position after the Turkish invasion in the I jth cen- 
tury. Under Venetian protection, freely accepted in 1401, the in- 
habitants maintained their municipal independence and com- 
mercial prosperity down to the destruction of the Venetian re- 
public in  1797, though on two occasions, in 1500 and I j60, their 
city was burned by  the Turks. The attempts of Ali Pasha of 
Iannina to  make himself master of the place were thwarted 
partly by  the presence of a French garrison in the citadel and 
partly by  the heroic attitude of the Pargiotes themselves, who 
were anxious to  have their city incorporated with the Ionian 
Republic. T o  secure their purpose they in 1814 expelled the 
French garrison and accepted British protection; but the British 
Government in  1815 determined to go back t o  the convention 
of 1800 by which Parga was to be surrendered to Turkey, though 
no mosque was t o  be built or Muslim to settle within its 
territory. Rather than subject themselves to  the tyranny of Ali 
Pasha, the Pargiotes decided to forsake their country; and ac- 
cordingly in  1819, the majority migrated to the Ionian Islands. 
The Turkish government was constrained to pay them L150,ooo 
by way of compensation. The town was largely rebuilt after that 
date. Axis troops occupied it in 1941. 

PARGETTING, a term applied to  the decoration in relief of 
the plastering between the studwork on the outside of half-timber 
houses, or sometimes covering the whole wall. The devices were 
stamped on the wet plaster. This seems generally to have been 
done by  sticking a number of pins in a board in  certain lines or 
curves, and then pressing on the wet plaster in various directions, 
so as to  form geometrical figures. Sometimes these devices are in 
relief, and in the time of Elizabeth represent figures, birds, fol- 
iages, etc.; fine examples are to be seen at  Ipswich, Maidstone, 
Newark, etc. The term is also applied to  the lining of the inside 
of smoke flues to  form an even surface for the a s s a g e  of the 
smoke. 

PARHELION or MOCK SUN, a spot on a solar halo re- 
flected a t  various angles near the sun. The most brilliant are 
situated a t  the intersections of the inner halo and the parhelic 
circle, and are particularly brilliant when the sun is setting. They 
are caused by refraction through a pair of alternate faces of a 
vertical prism. When the sun is on the horizon the rays fall from 
the principal section of the prisms and the parhelia are therefore 
not only on the inner halo but also on the parhelic circle. The 
different values of the angle of minimum deviation for  differently 
coloured rays give rise t o  most effective colourings. See  also HALO. 

PARIAH, in  European usage the name for the outcasts of 
India but many castes rank below them. The term paraiyan prob- 
ably means "drummer" but it  is now almost a generic one and the 
caste is split up into a number of sub-castes pursuing many avoca- 
tions generally humble or even criminal but occasionally respect- 
able. As a caste their touch pollutes men of high caste yet they 
belong t o  the right-hand faction and their priests actually wear 
the sacred thread. The Paraiyans would appear to  have been 
either a pre-Dravidian element or a caste depressed in Dravidian 
times which was closely connected with the soil. I t  may once have 
held a better status but its occasional privileges are not incon- 
sistent with an age-long predial serfdom. I ts  main strength is in 
the Tamil districts. Nowadays it forms almost a nationality apart, 
living in its own hamlets but holding them inviolate, asserting its 
meagre rights, retaining many of its primitive beliefs, yet not 

uninfluenced by Brahmanism. Paraiyans, once enlisted in Clive's 
troops, are still recruited for the Madras sappers and miners. 
Conversion to Christianity has done much for this and the other 
castes included in the Panchamas or "people of the fifth" caste, 
whose education has been specially fostered by Government. 

See E. Thurston, Castes and Tribes of S. India, vi. (1909). 
PARIAH DOG, a dog of a domesticated breed that has re- 

verted, in a greater or less degree, t o  a half-wild condition. Troops 
of such dogs are found in the towns and villages of Eastern Europe, 
Asia and Africa; and they probably interbreed with wolves, 
jackals and wild dogs. 

PARIAN CHRONICLE, a marble tablet found in the island 
of Paros in 1627, now among the Arundel Marbles a t  Oxford. 
I t  originally embraced a n  outline of Greek history from the reign 
of Cecrops, legendary king of Athens, down t o  the archonship 
of Diognetus a t  Athens (264 B.c.). The author of the Chronicle 
has given much attention to the festivals, and to poetry and music; 
thus he has recorded the dates of the establishment of festivals, 
of the introduction of various kinds of poetry, the births and 
deaths of the poets, and their victories in contests of poetical 
skill. Important political and military events are often omitted. 
The years are reckoned backwards from the archonship of Di- 
ognetus, and further specified by  the kings and archons of Athens. 
The Chronicle consists of 93 lines in the Attic dialect. 

BIBLIOGRAPHY.-The Parian Chronicle is printed by A. Bockh in 
the Corpus inscriptionum graecarum, vol. ii. No. 2,374, and by C. W. 
Muller in the Fragmenta historicorum graecorum, vol. I . ,  and edited 
by F. Jacohy (1904). A new fragment was discovered in 1897 
(edit. Crispi and Wilhelm in Mittheilungen des archaeologischen 
Instituts, athenische Abtheilung, vol. xxii., 1897). See also "Notes 
on the Text of the Parian Marble," etc., by J. A. R. Munro, in 
Classical Review (March and Oct. 1901 and June 1905). 

PAR1 MUTUEL : see TOTALIZATOR. 
PARINI, GIUSEPPE ( I  729-1 799), Italian poet, was born 

at Bosisio in the Milanese, on May 22, 1729. His parents, who 
possessed a small farm on the shore of Lake Pusiano, sent him 
to Milan, where he studied under the Barnabites in  the Academy 
Arcimboldi, maintaining himself latterly by copying manuscripts. 
I n  I 7 j 2  he published a t  Lugano, under the  pseudonym of Ripano 
Eupilino, a small volume of sciolto verse which secured his election 
to the Accademia dei Trasformati a t  Milan and t o  that of the 
Arcadi a t  Rome. I n  1754 poverty drove him t o  take priest's 
orders, and he then obtained a place as  tutor. I1 Mat t ino  ( I  763), 
the first part of his I1 Giorno, gives ironical instructions to  a 
young nobleman as  to  the best method of spending his mornings. 
I t  a t  once established Parini's fame, and two years later there 
followed I1 Mezzogiorno. The Austrian plenipotentiary, Count 
Firmian, appointed him editor of the Milan Gazette,  and in 1769 
to a specially created chair of belles lettres in  the Palatine School. 
Parini hoped for great things from the French Revolution, and on 
the French occupation of Milan he was appointed magistrate b y  
Napoleon and Saliceti. Three years later h e  was dismissed. H e  
then completed I1 Vespro  and La N o t t e  (published after his 
death), which with the two other poems already mentioned com- 
pose I1 Giorno. The  score of Odi, composed between 1757 and 
1795, are among the classics of Italian poetry. Parini's scorn 
for the aristocratic society of his day and his independent char- 
acter induced de Sanctis t o  speak of him as  "the first man of 
the new Italy." H e  died a t  Milan on Aug. IS, 1799. 

See editions of Parini's Opere by Reina ( 6  vols., Milan, I ~ o I - o ~ ) ,  
and by hlazzoni (Florence, 1897). See also F. de Sanctis, Nuovi Saggi 
Critici (1872) ; and Carducci, Studi su G.  Parini in vol. xiii. & xiv. 
of his Opere. 

PARIS (also called ALEXANDROS, i.e., "champion"), the son 
of Priam and Hecuba, who dreamed that she was delivered of a 
firebrand. The dream was interpreted that her child would ruin 
his country, and when Paris was born he was exposed on Mt. Ida. 
His life was saved by the herdsmen, and he grew up among them, 
till he was recognized and received by his parents. When the strife 
arose between Hera, Athena, and Aphrodite ( s ee  ERIS) Paris was 
selected as the judge. Each tried to bribe him, Hera promising 
power, Athena wisdom, Aphrodite the most beautiful woman in 
the world. Paris decided in favour of Aphrodite, and thus made 





PARIS [DESCRIPTION 

Switzerland via Geneva, Pontarlier or Basle and on via Belfort 
and Troyes or via Dijon and Sens, those from Germany via 
Lorraine, those from the Low Countries via Flanders, and lastly, 
those from the western sea. Paris is intermediately situated be- 
tween the Mediterranean and the British regions, and also between 
the Mediterranean and Central Europe. The altitude of Paris 
varies between 80 ft .  (a t  the Point du Jour, the exit of the Seine 

WEATHER GRAPH O F  P A R I S .  T H E  THERMOMETER INDICATES THE A N N U A L  
MEAN TEMPERATURE.  THE CURVE S H O W S  THE MONTHLY MEAN TEMPERA- 
T U R E .  A N D  THE C O L U M N S .  T H E  NORMAL MONTHLY PRECIPITATION 

from the fortifications) and 420 ft. a t  the hill of Montmartre, 
in the north of the city; the other chief eminence is the hill of 
Ste. Genevikve, on the left bank. The 1840 walls are, since 1860, 
the limit for the collection of municipal customs dues (octroi). 
The fortifications have been superseded since 1919. Within the 
wall the area of the city is 19,279 ac.; the river runs through it  
from east to  west in a broad curve for a distance of nearly eight 
miles. 

Climate.-The mean temperature is 50.5', that for January 
being 36.5' and that for July 6j.5'. The lowest temperature 
recorded is -14' and the highest 101'. The Seine freezes when 
the temperature stays below 18' for a time. Frost is expected on 
about half the nights of the three winter months. 

The rainfall is rather evenly distributed, with 20% in winter, 
23% in spring, 28% in summer, and 29% in autumn. The rainiest 
months are June and October and the driest is February. The 
average yearly fall is 20.8 inches. The climate has been described 
as somewhat continental in winter and somewhat oceanic in sum- 
mer. There are observatories on theTour St. Jacques, and a t  Mont- 
souris, a t  Parc St. Maur, and at  the three levels on the Tour Eiffel. 

Topography.- The development of Paris can be  traced out- 
wards, in approximately concentric rings, from the Gallo-Roman 
town on the fle de la CitC to the fortifications which now form its 
boundary. A line of boulevards known as the Grands Boulevards, 
coinciding in great part with ramparts of the ~ q t h ,  16th and 17th 
centuries, encloses most of old Paris, a portion of .which extends 
southwards beyond the Boulevard St. Germain. Outside the 
Grands Boulevards lie the faubourgs or old suburbs, round which 
run; another enceinte of boulevards-boulevards exte'rieurs- 
corresponding to ramparts of the 18th century. Beyond them, 
other and more modern suburbs, incorporated with the city after 
1860, stretch to the boulevards which line the fortifications of the 
period 1860-1919. I n  1919 the fortified enceinte was abolished and 
its area was set apart for the building of flats a t  moderate rentals 
(Pelouse d'Avron on the east, and La Courneuve and Le Bourget 
on the north-east), and the provision of open spaces (park of the 
ancient Chsteau des Sceaux, sites of former forts, etc.). A new 
"citC" for the university, with hostels, so far for British, Belgian 
and Argentine students, has been begun near Montsouris park, 
south of the city. The north, east and south are commercial or 
industrial in character, inhabited mainly by the working classes 
and petite bourgeoisie, on the west are wealthier residential 
centres (Auteuil and Passy). Of the faubottrgs of Paris, those to 

the north and east are mainly commercial (Faubourgs St. Denis, 
St. Martin, Poissonni&re) or industrial (Faubourgs du Temple and 
St. Antoine) in  character, while to the west the Faubourg St. 
Honor&, the Champs GlysCes and the Faubourg St. Germain have 
been occupied by mansions, but these areas, including the Champs 
~lysCes as far west as the Arc de Triomphe, seem destined t o  be 
absorbed by business. The chief resorts of business and pleasure 
are concentrated within the Grands Boulevards, and more espe- 
cially on the north bank of the Seine. No uniformity marks the 
street-plan of this or the other quarters of the city. One broad 
and almost straight thoroughfare bisects it, under various names, 
from Neuilly (west-north-west) to  Vincennes (east-south-east). 
Within the limits of the Grands Boulevards it  is known as the rue 
de Rivoli (over 2 m. in length) and the rue St. Antoine, and runs 
parallel with and close to the Seine from the place de la Concorde 
to  the place de la Bastille. From the Eastern station to the ob- 
servatory, Paris is traversed north-north-east and south-south-west 
for 2 3  m. by  another important thoroughfare-the boulevard 
de Strasbourg, continued as the boulevard de SCbastopol, as  the 
boulevard du Palais on the fle dc la CitC, and on the south bank 
as the boulevard St. Michel. A further line of boulevards has 
been developed between the place de la Concorde and the place 
Denfert Rochereau on the southern prolongation of the boulevard 
St. Michel, while the boulevard Jules Ferry has been made to give 
access from the boulevard Richard Lenoir to the quays beside the 
canal St. Martin, thus providing another way around the east of 
the city. The line of the Grands Boulevards from the Madeleine 
to the Bastille, by way of the place de I'OpCra, the porte St. Denis 
and the porte St. Martin (two triumphal arches erected in the 
latter half of the 17th century in honour of Louis XIV.) and the 
place de la RCpublique, stretches for nearly 3 miles. I t  contains 
most of the large cafes and several of the chief theatres, and 
though its gaiety and animation are concentrated at  the western 
end-in the boulevards des Italiens, des Capucines and de la 
Madeleine-it is, as a whole, one of the most celebrated avenues 
in the world. On the right side of the river may also be mentioned 
the rue Royale, from the Madeleine to the place de la Concorde; 
the Malesherbes and Haussmann boulevards, the first stretching 
from the place Madeleine north-west to the former fortifications, 
the second from the Grands Boulevards near the place de l'Op6ra 
now right t o  the place de  l'gtoile; the avenue de l'Op&ra, which 
unites the place du Palais Royal, approximately the central point 
of Paris, with the place de l'OpCra; the rue de la Paix, connecting 
the place VendBme with the place de l'OpCra, and noted for its 
fashionable dress-making establishments, and the rue Auber and 
rue du Quatre Septembre, also terminating in the place de I'OpCra, 
in the vicinity of which are found some of the finest shops in 
Paris; the rue St. Honor6 running parallel with the rue de Rivoli, 
from the rue Royale to  the Central markets; the rue de Lafayette, 
one of the longest streets of Paris, traversing the town from the 
OpCra to the Bassin de la Villette; the boulevard Magenta, from 
Montmartre to the place de la RCpublique; and the rue de Turbigo, 
from this place to  the Halles Centrales. On the left side of the 
river the main thoroughfare is the boulevard St. Germain. begin- 
ning at  the Pont Sully, skirting the Quartier Latin, the educational 
quarter on the north, and terminating at  the Pont de la Concorde 
after traversing a quarter mainly devoted to ministries, embassies 
and other official buildings. 

Squares.-Some of the chief squares have already been men- 
tioned. The finest is the place de la Concorde, laid out under 
Louis XV. by J. A. Gabriel, the scene of the execution of Louis 
XVI., Marie Antoinette and many victims of the Revolution. 
The central decoration consists of an obelisk from the great 
tempIe at  Luxor in Upper Egypt, presented to Louis Philippe in 
1831 by Mohammed Ali. The place VendBme, begun towards the 
end of the 17th century, has a column surmounted by a statue of 
Napoleon I., and decorated with plates of bronze, on which are 
depicted scenes from the campaign of 1805. The place de l'etoile 
is the centre of 12 avenues radiating from it in all directions. The  
chief of these is the avenue des Champs BlysCes. which connects 
it with the place de la Concorde; while on the other side the  
avenue de la Grande ArmCe leads to  the former fortifications, the 



PARIS PLATE I 

L O O K I N G  E A S T  ALONG T H E  SEINE, F R O M  T H E  ROOF O F  N O T R E  DAME 

The cathedral of Notre Dame (bu i l t  1163-1240) is situated a t  the east end of the I l e  de la Cit6, the oldest par t  of 
Paris, and the centre of the mediaeval c i ty .  The bridge a t  the lower r ight ,  the Pont de I'ArchevSch8, connects the 
island w i t h  the "Left Bank" where the university and student Quarters are situated. A t  the le f t  centre of the 
i l lustrat ion is seen a Dart of the I l e  Saint-Louis 



PARIS 

S I T E S  O F  H I S T O R I C A L  I N T E R E S T  I N  O L D  P A R I S  

1. Aerial view of the I l e  de la CitB, the oldest section of Paris. I n  the Revolution and became a sepulchre for famous Frenchmen. I t  was a 
foreground is the Palais de Justice, a vast p i le of buildings w i th in  the church twice again dur ing the 1 9 t h  century before i t  was rededicated 
enclosures of which are the Sainte-Chapelle, erected i n  1246- 48 under as the Pantheon i n  1 8 8 5  
St. Louis, and the Conciergerie, famous prison of the Revolution. A t  3. ~h~ place de la concorde viewed from the R~~ uoyale.  This magnifi- 
the upper end of the island, a t  the r ight ,  is the cathedral of Notre cent square was designed dur ing the reign of Louis XV 
Dame (1163- 1240).  Beyond, is seen the I le St.-Louis, connected 
w i t h  the Ci te by the Pont  St.-Louis 4. Place de la Bastille, near the site of the famous state prison demolished 

at the beginning of the French Revolution. The bronze Colonne de 
2. The Pantheon as seen f rom the rear. I t  was begun i n  1 7 6 4  as the Juil let, 1 5 4  ft. in  height, which was erected in memory of those who 

church of Ste. Genevieve but  was secularized dur ing t'le French fell i n  the July Revolution of 1830 .  occupies the centre of the square 



DESCRIPTIONI PARIS 

two forming a section of the main artery of Pdris; the well-wooded 
avenue du Bois de Boulogne leads to  that celebrated park. I n  the 
centre of the place, the Arc de Triomphe de l'Etoile, the largest 
triumphal arch in the world (162 ft. high by 147 ft. wide), com- 
memorates the military triumphs of the Revolutionary and Napo- 
leonic troops. Under it  has recently been placed the "Grave of 
the Unknown Soldier." I n  the place de la RCpublique stands a 
huge statue of the Republic. The place de la Bastille stands a little 
to the east of the site of the famous State prison. It contains the 
Colonne de Juillet, erected in memory of those who fell in the 
revolution of July 1830. The  place du Carrousel, within the west- 
ern wings of the Louvre, and so named from a revel given there 
by Louis XIV., was enlarged about the middle of the rgth century. 
The triumphal arch on its west side commemorates the victories 
of 1805 and formed the main entrance to the Tuileries palace (see 
below). Facing the arch there is a stone pyramid forming the 
background t o  a statue of Gambetta. Other squares are the place 
des Victoires, dating from 1685; the place des Vosges, formerly 
place Royale, formed by  Henry IV. on the site of the old Tour- 
nelles palace; the place de 1'HBtel de Ville, once the place de 
Grkve; the place du Chbtelet, on the site of the prison of the 
Grand Chbtelet, pulled down in 1802, with a fountain and a column 
commemorative of victories of Napoleon, and the place de la 
Nation, corresponding a t  the east of the city to the place dr 
l'etoile a t  the west. 

South of the Seine are the place St. Michel, one of the great 
centres of traffic in Paris; the Carrefour de l'observatoire, with 
the monument to  Francis Jarnier, the explorer, and the statue of 
General Ney standing on the spot where he was shot; the place 
du PanthCon; the place Denfert Rochereau, adorned with a 
colossal lion symbolizing the defence of Belfort in 1871 ; the place 
St. Sulpice, with a modern fountain embellished with the statue: 
of the preachers Bossuet, FCnelon, Massillon and FlCchier; the 
place Vauban, behind the Invalides; and the place du Palai: 

Bourbon, in front of the Chamber of Deputies. On the f le  de la 
CitC, in front of the cathedral, is the place du Parvis-Notre-Dame. 

The Seine.-The Seine flows for nearly 8 m. through Paris. 
As i t  enters and as i t  leaves the city it is crossed by a viaduct 
used by the circular railway and for  ordinary traffic; that of 
Point du Jour has two storeys of arches. Three bridges-the 
Passerelle de l'Estacade, between the fle St. Louis and the right 
bank, the Pont des Arts and the Passerelle Debilly (close to  the 
TrocadCro)-are for foot passengers only; all the others are 
for carriages as well. The most famous, and in its actual state the 
oldest, is the Pont Neuf, begun in 1578, the two portions of which 
rest on the extremity of the island called La CitC, the point a t  
which the river is a t  its widest (863 ft.). On the embankment 
below the Pout Neuf stands the equestrian statue of Henry IV. 
Between La CitC and the left bank the width of the lesser chan- 
nel is reduced to 95 feet. The river has a width of 540 ft .  as  it  
enters Paris and of 446 ft .  as it leaves it. After its entrance to  
the city it  passes under the bridges of Tolbiac, Bercy and Auster- 
litz, that of Sully, those of Marie and Louis Philippe between the 
fle St. Louis and the right bank; that of La Tournelle between 
the fle St. Louis and the left bank; that of St. Louis between 
the fle St. Louis and La CitC. The CitC communicates with the 
right bank by  the Pont d'Arcole, the Pont Notre-Dame, built on 
foundations of the 15th century, and the Pont au Change, owing its 
name to the shops of the money-changers and goldsmiths which 
bordered its mediaeval predecessor; with the left bank b y  that of 
the ArchevSchC, the so-called Pont au Double, the Petit Pont and 
the Pont St. Michel, the original of which was built towards the 
end of the 14th century. Below the Pont Neuf come the Pont des 
Arts, Pont du Carrousel, Pont Royal (a  fine stone structure lead- 
ing t o  the Tuileries), and those of SolfCrino, La Concorde, Alex- 
andre III. ,  Invalides, Alma, ICna (opposite the Champ de Mars). 
Passy, Grenelle and Mirabeau. The Seine has at  times caused 
disastrous floods in the city. A canal to unite the Marne (from 
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Arnet) with the Seine near St. Denis, below Paris, is to  protect 
Paris from inundation, the danger of which is greatly increased 
by the fact that the Seine and Marne meet just above Paris. 

Port.-The river banks in Paris are everywhere protected 
by broad embankments or quais, a t  the foot of which are series 
of landings for the river-steamers and ports for loading and un- 
loading goods, such as that of Bercy for wines, those of La RapCe 
and the canal St. Martin fo r  floated timber; those of Macas and 
fle Louvier were formerly used for wood-fuel, which is now 
largely dealt with along the canal St. Martin, those of St. Nicolas 
and of Orsay for building materials, those of Ormes and La G r k e  
for  fruit, that of La Gare for oil and so on; the utilization of these 
ports is changing in various respects. Paris has developed greatly 
as a port in the 20th century, and the basin of La Villette, in the 
north-east, connects by canals with the Seine in Paris (Canal St. 
Martin, passing under the boulevard Richard-Lenoir and the place 
de la Bastille), with the Ourcq (canal de 1'0urcq meeting that river 
74 km. above Paris), and with the Seine a t  St. Denis, below Paris 
(canal St. Denis). These canals give effective water transport to 
and from north-west and north-east France, and the quantity of 
goods handled is very large. Developn~ent of industry has led to 
enlargement of the port by  the building of basins at  Bonneuil, 
Gennevilliers and Pantin. Another port is to be established a t  
Bobigny, and others in the space set free by demolition of forti- 
fications. The deepening of the Seine has also been planned. 

Markets.-  he slaughter-houses, cattle-yards, and, with few 
exceptions, the markets of Paris, belong to the municipality. 
The chief slaughter-house is the abattoir ge'nkral of L a  Villette, 
in the extreme north-east of the city on the bank of the canal de 
170urcq; adjoining it are the municipal cattle-yards and markets, 
connected with the Ceinture railway, so that the cattle-trucks are 
brought straight into the market. Cattle-traders and butchers 
pay dues for the use of these establishments. There are other 
less extensive slaughter-yards a t  Vaugirard. Most of the cattle 
come from Calvados, Maine-et-Loire, Vaucluse, Nihvre, Loire- 
InfCrieure and Orne; sheep from Seine-et-Marne, Aveyron, Aisne, 
Seine-et-Oise, Lot and Cantal; pigs from Loire-InfCrieure and 
other western departments; calves from Loiret, Eure-et-Loir and 
others of the northern departments. Dead meat, game, poultry, 
fruit, vegetables, fish and the other food supplies have their 
centre of wholesale distribution at  the Halles Centrales, close to  
the Louvre, which comprise, besides a large uncovered space, a 
number of pavilions of iron and glass. Close to  the Halles is the 
Bourse de Commerce, which is a centre for transactions in alcohol, 
wheat, rye and oats, flour, oil and sugar; and a market for flour, 
the trade in which is more important than that in  wheat, is held in 
the place St. Germain 17Auxerrois, sales being effected chiefly by 
the medium of samples. Most of the wines and spirits consumed 
in Paris pass through the entrepats of Bercy and the wine-market 
on the Quai St. Bernard, the first specially connected with the 
wine trade, the second with the brandy trade. I n  addition, there 
are other provision markets in various quarters of the city, owned 
and supervised by the municipality, as well as numerous flower- 
markets, bird-markets, a market for horses, carriages, bicycles 
and dogs, etc. Two fairs are still held in Paris-the foire aux 
jambons in the boulevard Richard Lenoir during Holy Week, 
and the foire au pain d'e'pices in the place de la Nation and its 
vicinity a t  Easter time. Market and market-places are placed 
under the double supervision of the prefect of Seine and the 
prefect of police. (See section on Administration.) The former 
official has to  do with the authorization, removal, suppression, and 
holding of the markets, the fixing and collecting of the dues, the 
choice of sites, the erection and maintenance of buildings, and the 
location of vehicles. The latter maintains order, keeps the roads 
clear, and watches against fraud. There is a municipal laboratory, 
where any purchaser can have the provisions he has bought an- 
alysed, and can obtain precise information as  to  their quality. 
There is an "octroi" or duty charged upon goods entering Paris. 
The Chamber of Commerce occupies a building close to  the 
Bourse. 

Industry.--Paris has long had a certain amount of industry 
as  a centre of social life, and the establishment of railway works, 

the development of the port and the introduction of electrical 
power fostered manufactures. It is said that by 1911 half the 
non-agricultural production of France was from Paris and its sur- 
roundings, and included metal work, chemical industries, pottery 
and glass making, work in hides and leather, boots and shoes, 
tobacco, and food and timber industries. War conditions in 1914- 
18 farced forward industrial production, and industries then 
started for army supply purposes have now been adapted to other 
ends. Electrical power has been centralized for Paris, since 1914, 
under one company, which leases the cable from the municipality. 
The growth of industry has brought an increase of population 
around Paris, and the industrial elements gather especially on the 
east side of the city. Paris has always been a great business 
centre, and the city is, in a very special sense, a headquarters of 
banking and commerce, while the centralized administration of 
France gives Paris a large official element in its population and 
large employment in  Government offices. 

Promenades  and Parks.-In the heart of Paris are situated 
the State-owned gardens of the Tuileries (56 ac.), designed by 
AndrC Le Notre under Louis XIV. and later enlarged. From the 
river-side a fine view is to  be had over the Seine to the park and 
palace of the TrocadCro; and from the terraces along the place 
de la Concorde the eye takes in the place and the avenue of the 
Champs GlysCes. The gardens of the Luxembourg, planned in the 
17th century, are less formal than the Tuileries. Buttes-Chaumont 
gardens, in the north-east, occupy irregular ground, which, up  to 
1866, was occupied by lime-kilns, etc. Montsouris park, in the 
south, also consists of broken ground; i n  the middle stands the 
meteorological observatory, and space near to the park has been 
assigned to the new CitC Universitaire. The small Monceau 
park, in the aristocratic quarter to the north of the boulevard 
Haussmann, is a portion of the old park belonging to King Louis 
Philippe. 

The State-owned Jardin des Plantes (founded in the first 
half of the 17th century), about 58 ac. in extent, contains the 
museum of natural history (1793)~ with its zoological gardens, 
its hothouses and greenhouses, its nursery and naturalization 
gardens. I ts  collection of living plants is very important, and i t  
is very beautiful in spring. 

The Champ de Mars (laid out about 1770) contains the Eiffel 
tower. The gardens of the Palais Royal are surrounded by  
galleries. 

The Bois de Boulogne and Bois de Vincennes, outside the old 
line of fortifications, are far larger than the parks within them. 
The Bois de Boulogne, 2,100 ac., is reached by the wide avenue 
of the Champs ElysCes as far  as the Arc de Triomphe, and thence 
by the avenue of the Bois de Boulogne or that of the Grande 
ArmCe. Here are the two race-courses of Longchamp (flat races) 
and Auteuil (steeplechases), the park of the small chbteau of 
Bagatelle (1777), the grounds of the Polo Club and the Racing 
Club, and the gardens of the Acclimatization Society, with menag- 
eries, conservatories and aquarium, are largely visited by  pleasure- 
seekers. The Bois de Vincennes (see VINCENNES) is 2,300 ac. in  
area. Reference has been made above to some new open spaces, 
especially in connection with the demolished fortifications around 
which an open zone of 2 50 metres width was reserved. The  parks 
and gardens, except the Tuileries and the Jardin des Plantes, 
are city property. 

Churches.-The cathedral of Notre-Dame (1163-1240), 139 
yd. in length and 52 yd. in breadth, consists of a choir and apse, 
a short transept, and a nave with double aisles continued round 
the choir and flanked by  square chapels added after completion of 
the rest of the church. The central spire was added during res- 
toration (1846-79). Two massive square towers crown the prin- 
cipal facade. I t s  three doors are decorated with fine early Gothic 
carving and surmounted by a row of figures representing 2 8  kings 
of Israel and Judah. Above the central door is a rose window, 
above which is a third storey consisting of a graceful gallery of 
pointed arches supported on slender columns. The  transept has 
two facades, also richly decorated with chiselled work and contain- 
ing rose windows with magnificent 13th century glass. Part  of the 
choir-screen is 14th century work. The woodwork of the choir 
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belongs to the early 18th century. 

The historic abbey church of St. Germain-des-PrCs hasa Roman- 
esque nave and transept, and is decorated with modern frescoes. 
St. Pierre-de-Montmartre is transitional (12th century). St. 
Julien-le-pauvre) contemporary with Notre-Dame, is allocated to  
the use of the Uniate Greek Church. St. Germain-1'Auxerrois 
(13th-16th centhry) has a fine porch (1435), St. Gervais is Flam- 
boyant, with a classical facade and good stained glass. 

St. Etierine-du-Pvlont combines the Gothic and Renaissance 
styles; it has a fine rood-loft (1600--1609) by Pierre Biard, and 
a splendid collection of stained 
windows of the 16th and early 
17th centuries; a chapel contains 
part of the sarcophagus of Ste. 
Genevikve. St. Eustache (1532- 
c .  1650) is unique because, with 
many Gothic characteristics, i t  is 
of the Renaissance period apart 
from a Classical faqade of the 
18th century. 

St. Sulpice (1655-1777) al- 
most equals Notre-Dame in di- 
mensions, and is a fine example 
of the Classical style; St. Roch 
(1653-1740) contains works of 
ar t  of the 17th and 18th centur- 
ies. The church of the SacrC 
Coeur, on the height of Mont- 
martre, was begun in 1876, and  ON THE CATHEDRAL OF 
is in Romanesque-Byzantine 
style. La Madeleine was built on the lines of a Roman temple, 
under the influence of Napoleon I. 

Civ i l  Buildings.-The Louvre (Lupara), the south front of 
which extends along the Seine for about half a mile, owes its 
origin to Philip Augustus, who erected a huge keep, defended by a 
rectangle of fortifications, in what is now the south-west corner 
of the quadrangle, where its plan is traced on the pavement. The 
fortress was demolished by Francis I., and under that monarch 
and his successors Pierre Lescot built the portions of the wings 
to  the south and west of the courtyard, which rank among the 
finest examples of Renaissance architecture. The rest of the 
bui.ldings surrounding the courtyard date from the reigns of Louis 
XII I .  and XIV., the most noteworthy feature being the colon- 
nade (1666-70) of the east facade, designed by Claude Perrault. 
The two wings projccting westwards from the corners of the 
quadrangle, each consisting of two parallel galleries with pavilions 
a t  intervals, were built under Napoleon III . ,  with the exception 
of the Grande Galerie and, a t  right angles to it, the pavilion 
Henry IV., containing the Apollo gallery, which were erected on 
the river front by Catherine de' Medici and Henry IV. Of these 
two wings, that on the north is occupied by the Ministry of 
Finance. The history of the palace of the Tuileries (so called in 
allusion to the tile kilns which occupied its site) is intimately 
connected with that of the Louvre, its origin being due to Cath- 
erine de' Medici and Henry IV. The latter built the wing, rebuilt 
under Napoleon III . ,  which united it with the Grande Galerie, 
the corresponding wing on the north side dating from various 
periods of the 19th century. The palace itself was burnt by the 
Communists in 1871, with the exception of the terminal pavilion 
on the south (pavillon de Flore); only the northern terminal 
pavilion (pavillon de Marsan, now occupied by the museum of 
decorative arts) was rebuilt. 

The Palais de Justice (law courts) covers the greater part of 
the fle de la CitC, west of the boulevard du Palais. I n  Gallo- 
Roman times the site was occupied by a citadel, later the palace 
of the Merovingian and Capetian kings, who enlarged it. Charles 
V. (1337-80) made i t  over t o  the parlement. Fires in 1618, 1737 
and 1776 heralded a reconstruction in 1840. In  the interior the 
only mediaeval remains are the Sainte-Chapelle, the Conciergerie, 
an old prison where Marie Antoinette was confined, and some halls 
and kitchens of the 13th century. The courts, which include the 
Cour de Cassation, the supreme tribunal in France, the Court of 

Appeal and the Court of First Instance, are on the first floor. 
the chief feature of which is the fine Salle des Pas Perdus, the 
successor of the Grand Salle, a hall originally built by Philip the 
Fair, and rebuilt after fires in 1618 and 1871. The  Sainte-Chapelle, 
one of the most perfect specimens of Gothic art,  was erected from 
1245 to 1248 by St. Louis as a shrine for the crown of thorns and 
other relics now a t  Notre-Dame, and was restored in the 19th 
century. I t  comprises a lower portion for servants and retainers, 
and the upper portion or royal chapel, richly decorated and lighted 
by lofty windows set close together and filled with beautiful 
stained glass. The Palais de Justice has a fine faqade (1879) in 
Greek style. The facade towards the Seine embodies four towers 
which date, in parts, from the reconstruction under the Capetian 
dynasty. That a t  the east angle (the tour de l'Horloge) contains 
a clock of 1370, said to be the oldest public clock in France. A 
handsome iron railing of 1787 separates the courtyard on the east 
side from the boulevard du Palais. 

The hdtel de Cluny is a graceful and well-preserved Late Gothic 
building, with fine cawed doors, dormer windows and open-work 
parapet. The mansion, which contains a rich Gothic chapel, was 
ercctcd a t  the end of the ; j th  centiiry by Jacques d'Aiiiboise, 
abbot of Cluny. I t  stands on the site of a Roman palace said t o  
have been built by  the emperor Constantius Chlorus (d. 306), and 
ruins of the baths are still to be seen adjoining it. I t  was bought 
in 1833 by A. du Sommerard, to house his collections, and is now 
a State museum. 

The Hdtel des Invalides was founded, under Louis XIV., as a 
retreat for infirm soldiers and also is the headquarters of the mili. 
tary governor of Paris. I t  contains museums of military history 
and of artillery (weapons and armour), the parish church of St. 
Louis, and behind all a gilded dome sheltering another church, the 
Bglise royale, built by J. H .  Mansart, 1693-1706. The central 
crypt of this church contains a fine sarcophagus of red porphyry, 
in which lie the remains of Napoleon I., brought from St. Helena 
in 1840, while close by are the tombs of his friends, Duroc and 
Bertrand. 

The PanthCon was built to  the plans of J. G. Soufflot, in  the last 
half of the 18th century, under the name of Ste. Genevikve, 
whose previous sanctuary it  replaced. I n  1791 the Constituent 
Assembly decreed that it  should be no longer a church, but a 
sepulchre for great Frenchmen. Voltaire and Mirabeau were the 
first to be entombed in the PanthCon, as it then came to be called. 
Reconsecrated and resecularized more than once during the 19th 
century, the building finally regained its present name in 1885, 
when Victor Hugo was buried there. The PanthCon is an imposing 
domed building in the form of a Greek cross. The tympanum 
above the portico is by David d'Angers, and in the interior are 
a series of paintings of the life of Ste. Genevike by Puvis de 
Chavannes. 

The Palais Royal, built by  Richelieu about 1630, is now occu- 
pied by the Council of State and the ThC5tre Franqais. The 
palace of the Luxembourg, on the site of a mansion of Duke 
Francis of Luxembourg, was rebuilt by Marie de' Medici, wife of 
Henry IV. The south faqade, facing the Luxembourg garden, was 
rebuilt in the original style under Louis Philippe. The Luxembourg 
became the palace of the Directory, and later of the Consulate. 
the senate of Napoleon I. ,  the chamber of peers under Louis 
Philippe, the senate under Napoleon III . ,  and, since 1879, it has 
housed the republican senate. The chamber of deputies meets 
in the Palais Bourbon (18th and early 19th century), and was 
first built for the Bourbon-CondC family. The palais de l'ElysCe, 
the residence of the president of the republic, was built in 1718 
for Louis d'Auvergne, count of Evreux, and was afterwards 
acquired by Madame de Pompadour. The Iz6tel de ville (1873- 
82), on the right bank of the Seine, opposite the f le  de la CitC, 
stands on the site of a town hall built from I 535 to 1628, much 
enlarged towards 1840, and destruyed by the Communists in 1871. 

The Conservatoire des Arts e t  MCtiers, a technical school and 
museum of machinery, etc., founded by the engineer Vaucanson, 
in 1775, is established in the old Cluniac priory of St.  Martin-des- 
Champs, enlarged in the 19th century. The refectory is a fine 
hall of the 13th century; the church, with an interesting choir in 
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the Transition style, dates from the 11th to  the 13th centuries. 
The M u s k  Carnavalet was built in  the 16th century for Fran~ois  
de Kernevenoy, whence its present name, and enlarged in 1660; 
Mme. de SCvignC afterwards resided there. The national archives 
are stored in the hbtel Soubise (early 18th and 19th century), 
on the site of a house built by OIivier de Clisson in 1370. I t  was 
afterwards added to by the family of Guise, and rebuilt by  Fran- 
qois de Rohan, duke of Soubise. The palace of Cardinal Mazarin, 
augmented in modern times, contains the Bibliothiique Nationale. 
The palais de l'Institut, formerly the Colliige Mazarin, dates from 
the last half of the I 7th century; it  is the seat of the academies 
(except the Academy of Medicine, which occupies a modern 
building close t o  the Bcole des Beaux-Arts) and of the Bureau des 
Longitudes, the great national astronomical council. The Military 
school (18th century) overlooks the Champ de Mars. The huge 
Sorbonne buildings date from the latter years of the 19th century, 
with the exception of the church, which belonged to the college as 
reconstructed by Richelieu. The astronomical observatory is a 
splendidly-equipped building erected under Louis XIV. The 
&ole des Beaux-Arts (facing the Louvre, on the left bank of the 
Seine), with its interesting collections, partly occupies the site 
of an Augustinian convent, and comprises the old hbtel Chimay. 
I t  was erected from 1820 to 1838 and added to later. The court- 
yard contains part of the faqade of the Norman chgteau of Gail- 
lon (16th century), destroyed in the Revolution, and the portal 
of the chgteau of Anet (erected by  Philibert Delorme in 1548) 
has been adapted as one of the entrances. The Grand Palais des 
Beaux-Arts, where horse-shows, etc., as well as annual exhibitions 
of paintings and sculptures are held, and the Petit Palais des 
Beaux-Arts, which contains ar t  collections belonging to the city, 
date from 1897-1900. The Bourse belongs to the first half and the 
Tribunal of Commerce and the Trocadero are of the second half 
of the 19th century. 

The  so-called Maison de F r a n ~ o i s  I. (on the Cours la Reine, 
overlooking the Seine), is a small but beautifully decorated build- 
ing, erected a t  Moret in 1527 and re-erected in  Paris in 1826. I n  
the St. Gervais quarter are the hbtel de Beauvais, of the latter 
half of the 17th century, and the hbtel Lamoignon, built after 
I 580 for  Diane de France, duchess of Angoulkme, both of which 
have handsome courtyards; in the same quarter is the hBtel de 
Sens, of the 15th century, residence of the archbishops of Sens, 
whose province then included the diocese of Paris. The hbtel 
Lambert, on the fle St. Louis, built by L. Levau, in the 17th cen- 
tury, for  Nicholas Lambert, and afterwards inhabited b y  Mme. 
du Chbtelet and Voltaire and George Sand, has a magnificent stair- 
case and many works of art. The hbtel de Sully, built for the 
duke of Sully, from 1624 to 1630, is in the rue St. Antoine and 
has an interesting courtyard. Of the fine mansion of the dukes 
of Burgundy the only relic is a tower of the early 15th century, 
built b y  Jean Sans Peur. 

Theatres ,  etc.-The OpCra (entitled the National Academy 
of Music) was originally founded in 1671. After several changes 
of locale, i t  was eventually transferred from the rue Le Peletier 
t o  the present fine opera-house (1861-75). 

The ThCBtre Franqais or ComCdie Franqaise was formed in 
1681, under the latter name, by the union of Moliiire's company 
with two other theatrical companies of the time. The name 
ThCgtre Franqais dates from 1791, when part of the company 
headed by  the tragedian, Talma, migrated to the south-west wing 
of the Palais Royal, which the company, reunified in  1799, has 
since occupied. Both the ThCBtre Franqais and the less impor- 
tant OdCon, a building of 1782 twice rebuilt, close to the Luxem- 
bourg garden, present the works of the classical dramatists and 
modern dramas, both tragic and comic. The OpCra-Comique, 
founded in the early 18th century, occupies a building in the 
boulevard des Italiens, reconstructed after a fire in 1887. Serious, 
as well as light opera, is performed there. There are many other 
well known theatres. A journal, Comoedia, publishes (1929) de- 
tails of the cast a t  the various theatres, and thus offers a useful 
theatre guide. There are many music halls with variety turns, 
and also numerous cafe% concerts, usually without admission 
charge, a t  which one is supposed to order refreshments. Cabarets 

artistiques specialize in social and political satire. 
Music a n d  Painting.-Music has its headquarters at tke Con- 

servatoire de Musique with concerts (1929) especially on Sun- 
day afternoons; the concerts Colonne, Lamoureux, Pasdeloup, 
Touche, are widely known, while the Schola Cantorum acd the 
concerts spirituels de la Sorbonne are of special interest, and 
music is also often given a t  the Trocadero. The Salles Gaveau, 
Pleyel, Erard, etc., also provide music; of the churches, La 
Madeleine, St. Eustache, St.  Roch, St. Sulpice, and Notre Dame 
are most famed for music. Paris is famed for its exhibitions of 
pictures, the "Salon" a t  the Grand-Palais des Champs ElysCes 
being best known; it  is held in  May and June. Several societies 
organize other exhibitions, and some firms also hold exhibitions 
of value. 

Sport.-Paris is the chief centre of French sports, and many 
forms of sport are directed from the FCdCration franqaise d'athlkt- 
isme, the Stade franqais and the Racing Club de France. The 
chief horse-races are at  Longchamp and Auteuil, with other 
important ones a t  Chantilly and elsewhere; the large Stade Per- 
shing was given to France by the American army and the 
Y.M.C.A. I t  is situated at  Vincennes. There are several aviation 
clubs. Special mention may be made of the important tennis clubs. 

Museums.-The Louvre now houses one of the most celebrated 
museums in the world. On its ground floor are collections: ( I )  
of antique sculpture, including the Venus de Milo, the Pallas of 
Velletri, the Hera of Samos, the "Tiber" group, and many other 
famous treasures. The well known Nike of Samothrace is apart 
from these, a t  the head of a staircase; (2) of mediaeval and 
Renaissance sculpture, including work by  Michelangelo, Jean 
Goujon, Germain Pilon, the Della Robbia, Donatello, Benvenuto 
Cellini (bronze), etc.; (3)  of Egyptian antiquities; (4) of south- 
west Asiatic and Carthaginian antiquities, including such famous 
objects as the stele of Hammurabi and the Moabite stone; and 
(5) of French sculpture of the 17th-20th centuries. 

The first floor has been much rearranged in recent years, the 
splendid collection of paintings of non-French artists being now 
arranged in 'Lschools" in the Grande GalCrie. This collection con- 
tains many masterpieces by Leonardo da Vinci (the "Virgin of the 
Rocks," "Mona Lisa," etc.), Raphael ("Baldassare Castiglione," 
the "Man with the Glove," etc.), Correggio (the "Marriage of St. 
Catherine"), and almost all the chief painters of the Renaissance. 
Velasquez, El  Greco, Murillo and Goya are represented. The Van 
Dyck collection is most remarkable, including the famed picture 
of Charles I. of England, the "Flight of Lot," and others. The 
work of Rembrandt is choicely and richly represented, and the salle 
Rubens preserves 18 of that master's 21 large allegorical paint- 
ings of the life of Marie de' Medici. Another section includes 
a "Virgin and Child" by  Jan van Eyck, "Salvator Mundi" by  
Roger van der Weyden, and work by  Memling and others. The  
salon CarrC has some large Italian pictures (Raphael, Titian, 
Tintoretto, Correggio, Paolo Veronese). There is a salle des 
pz'mitifs italiens, with such treasures as Fra  Angelico7s "Corona- 
tion of the Virgin." The collection of French pictures includes 
a historical section and the Chauchard collection of Corot, Meis- 
sonier, Millet ("The Angelus," etc.) and other artists. French a r t  
occupies the second,floor (work of Manet, Monet, DCgas, CCzanne 
and others), and the pavillon de Marsan houses a museum of 
decorative art. The first floor also includes the collections of pot- 
tery, furniture, tapestry, metal work, enamels, jewellery, ivories, 
bronzes, etc., a collection of British pictures, a collection of draw- 
ings (Watteau is notably represented). On this floor are also 
collections of Egyptian, Asiatic and classical antiquities supple- 
menting those on the ground floor, and still others are housed i n  
the pavillon de la TrCmoille. I n  addition t o  the pictures above 
mentioned, the second floor houses a Muslim museum and a naval 
museum. The entresol contains a collection of engravings and the 
Far Eastern collections. 

The museum of the Luxembourg, installed in a building near 
the palace occupied by  the senate, is devoted t o  works of living 
painters and sculptors acquired by  the State. They remain there 
for ten years after the death of the artist, that the finest may 
be selected for the Louvre. Some pictures by  DCgas and CCzanne 
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Arrondissements 

I. Louvre . . . 
11. Bourse . . . 

111. Temple . . 
IV. ~6 te l -de-~ i l l e  . . 

V. Panthkon . . . 
VI. 1,uxembourg . . 

VII. Palais Bourbon . 
XTIII. Elyde . . . 

IX. Op6ra. . . . 
X. St. Laurent . . 

XI. Popincourt . . 
XII. Reuilly . . . 

XIII. Gobelins . . 
XIV.0bservatoire.. . 
XV. Vaugirard . . . 

XVI. Passy . . . . 
XVII. Batignolles-Monceau 

XVIII. llontmartre . . 
XIX.Buttes-Chaumont . 
XX. blknilmontant . . 

Popu- 
lation 
1931 --- 

41,461 
44,297 
70,971 
81,286 

114,272 
96,282 

102,372 
84,259 

102,677 
129,701 
218,678 
150,876 
160,182 
173,395 
236,223 
173,289 
219,933 
287,286 
165,359 

/ 194,124 

lation 
1936 

38,435 
41,780 
66,233 
70,944 

107,120 
89,506 

1'34,154 
77,543 
95,877 

12 5,374 
204,542 
I 56,729 
170,442 
178,612 
243,687 
189,571 
221,260 
276,727 
163,094 
208,115 

Quarters 

St. Germain llAuxerrois, Halles, Palais'Royal, Place VendBme . . . . . 
Gaillon, Vivienne, Mail, Bonne-Nouvelle . . . . . . . 
Arts-et-Alktiers, Enfants-Rouges, Archives, ~ t e .  Avoie . . . . . . 
St. Rlerri, St. Gervais, Arsenal, Notre-Dame. . . . . . . . 
St. Victor, Jardin des Plantes, Val de Grkce, ~orbonne . . . . . 
Monnaie, OdCon, Notre-Dame des Champs, St. Germain des PrCs . . . . 
St. Thomas d'Aquin, Invalides, hole-~i l i ta i re ,  Gros-Caillou . . . . . 
Champs glyskes, Fa.ubourg-du-Roule, La Madeleine, llEurope . . . , , 

St. Georges, Chausde d'rintin, Faubourg Montmartre, Rochechouart . . . 
St. Vincent de Paul, Porte St. Denis, Porte St, hlartin, HBpital St. Louis . . 
Folie--\lCricourt, St. Ambroise, La Roquette, Ste. Marguerite . . . . . 
Bel-Air, Picpus, Bercy, Quinze-Vingts . . . . . , . . . 
Salp&triSre, Gare, Maison-Blanche. ~roilebarbe . . , . . . . . 
Montparnasse,Santk,Petit-RIontrouge,Plaisance . . . . . . . 
St. Lambert, Necker, Grenelle, Javel . . . . . . . . . 
Auteuil, La Muette, Porte-Dauphine,  haill lot . . . . . . . . 
Ternes, Plaine-Rtonceau, Batignolles, Epinette . . . . . . 
Grandes-Carri&res, Clignancourt, Goutte-d'Or, La ~ h a ~ ~ l l e  . . . . , 

LaVillette,Pont-de-E'landre,AmCrique,Combat. . . . . . . . 
Belleville, St. Fargeau, PSre-Lachaise, Charonne . , . , , . . . 

were still a t  the Luxembourg in 1927, and here is also the famous 
"Bronze age" of Rodin. Foreign pictures belonging to the Luxem- 
bourg are now housed in the MusCe du Jeu de Paume, in the 
Tuileries gardens. They include well known works of G. F. 
Watts, Constantin Meunier, J. S. Sargent and others. 

The Cluny museum occupies the old mansion of the abbots of 
that order (see above). I t  contains about 11,000 examples of 
mediaeval and Renaissance art-sculptures in marble, wood and 
stone, ivories, enamels and mosaics, pottery and porcelain, tap- 
estries, bronzes, specimens of goldsmith's work, both religious 
and civil, including nine gold crowns of the 7th century found 
near Toledo, Venetian glass, furniture, iron-work, State carriages, 
ancient boots and shoes, and pictures. 

The Carnavalet museum comprises a collection illustrating the 
history of Paris, and includes pictures, portraits, furniture, etc. 
The Petit Palais des Beaux-Arts contains art collections belong- 
ing to the city (especially the Dutuit collection). The house of 
Gustave Moreau, rue Rochefoucauld, is now a museum of his 
paintings, and thst of Victor Hugo, place des Vosges, contains a 
collection of objects relating to the poet. The MusCe Jacquemart- 
AndrC, opened in 1913, has choice paintings, sculpture, tapestry, 
etc. The MusCe Rodin is of special value for the great sculptor's 
work. 

The Trocadero palace contains a museum of casts illustrating 
the progress of sculpture, chiefly that of France, from the 11th 
to  the 18th century; i t  also possesses a collection of Khmer an- 
tiquities from Cambodia and an ethnographical museum. In the 
same neighbourhood are the Guimet museum, containing the col- 
lections of oriental pottery, of objects relating to the oriental 
religions, and of antiquities presented to the State in 1885 by 
Emile Guimet of Lyons; and the GalliCra museum, erected by 
the duchess of GalliCra and containing a collection of tapestries 
and other works of art belonging to the city. The Cernuschi orien- 
tal museum is close to the Monceau park. 

The collection of mss., engravings, medals and antiques in 
the rich Bibliothgque Nationale are important, as also are the 
industrial and machinery exhibits of the Conservatoire des Arts 
et MCtiers. The MusCe de l'Arm@e a t  the Invalidcs has much 
historical interest. 

The Musee des AntiquitCs Nationales, one of the most im- 
portant of all archaeological collections, is housed near Paris in 
the chzteau de St. Germain-en-Laye. The musCe des Monnaies is 
attached to the Mint, and exhibits coins, medals and plaquettes. 
The Jardin des Plantes has attached to it zoological, botanical, 
geological, mineralogical, palaeontological, anatomical and anthro- 
pological galleries, and there is also a separate collection illustrat- 
ing plant physiology. 

For  libraries see LIBRARIES. 
Population.- The growth of the population since 1801 is 

shown in the following table, which gives the populatio~l present 
,on the census day, including the popz~lntion compte'e ci part, i . e . ,  

Popu- 
lation 
1906 

60,906 
61,116 
86,1j2 
96,490 

117,666 
97,055 
97,375 
99,769 

118,818 
I 51,697 
232,050 
138,648 
133>133 
150,136 
168,190 
130,719 
207,127 
258,174 
148,081 
169,429 

troops, inmates of hospitals, prisons, schools, etc. 

1,053,262 1901 . 2,660,559 
1,696,141 1906 . 2,722,731 

1872 . . 1,851,792 1936 . 2,829,746 

Paris is divided into 20 arrondissements, of which the first 12 
belonged to it  before 1861 and the others were suburbs then 
annexed:- 

I n  the first four, which constitute old Paris north of the Seine, 
with the islands, the population has long been decreasing, as this 
is the great business area. In  arrondissements V.-VII., on the 
left or south bank, opposite nos. I.-IV., the population is also de- 
creasing, except in no. VII. in  the west. I n  arrondissements 
VII1.-XI., which fringe old Paris on the north bank, the tendency 
to decrease is very clear. I n  the arrondissements of the outer 
zone (XI1.-XX.) there is a general increase of population, except 
in no. XIX., most marked in nos. XVI. and XVIII .  Nos. XII1.- 
XV. belong to the left bank. The east side of old Paris (111. and 
IV.), and arrondissement XI.,  fringing it ,  to  the east, are the 
tnost densely-populated areas, and some parts of them are very 
closely packed indeed. Montmartre and Batignolles stand out in 
the matter of density of population in the outer zone. 

Administration.- Paris occupies a large part of the depart- 
ment of Seine, and the typical French departmental and municipal 
systems of administration are to some extent modified to  meet 
the special circumstances. Paris has 20 divisions, called arron- 
dissements, each containing four quarters, while the rest of the 
department includes two arrondissements with 22 cantons. The  
head of the administration of a department is a prefect, appointed 
by the minister of the Interior, and there is usually a sub-prefect 
for  each arrondissement. I n  the case of the department of Seine 
and the City of Paris, the prefect is head of the administration of 
both, but there are no sub-prefects for the arrondissements 
within the city. There is a prefect of police, also appointed by 
the minister of the Interior, and his jurisdiction extends even be- 
yond the department to a few communes that are practically parts 
of Paris. 

There is a municipal council of 80 members, one from each 
of the four quarters of each of the 20 arrondissements of the 
city. The council elects its own chairman, votes the budget and 
discusses the prefect's administration. The prefect of the depart- 
ment and the prefect of police may attend its meetings and, under 
certain circumstances, may overrule its decisions if this be neces- 
sary in order to maintain the public services. I n  cases of illegality, 
the decisions of the municipal council may be overruled by the 
President of the Republic. The municipal council, together with 
one representative from each of the 2 2  cantons outside Paris, 

, forms the council of the department of Seine. 
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The prefect of the department has charge of finance, elections, 

public works, public lands, primary education, charities, roads, 
lighting, markets, pawnbroking (the mont de pie'te'), and judicial 
actions. H e  is helped by staffs of technical experts and by com- 
mittees on housing, statistics, e t ~ .  A housing policy has been 
pursued since 1918, and a labour exchange was established for 
Paris and the department of Seine in 1915. 

The prefect of police has a judicial staff for pursuit of crime, 
and a general staff for social duties. H e  maintains the peace, in- 
spects weights and measures, licenses public spectacles, licenses 
public vehicles, overlooks markets, is in charge of prisons, and has 
much to do with health. I n  the last matter he is helped by a 
cbuncil of public health of the department. This discusses water 
supply and sewage problems, disinfection, etc., and it  has attached 
to it  a board of health in each arrondissement of Paris. 

Each of the 20 arrondissements has a mayor, who is allowed 
three deputies; all of these are appointed by  the President of the 
Republic. This mayor has charge of the affairs of the arrondisse- 
ment, is a registrar of births, marriages and deaths, and has to 
call up  the conscripts. Each arrondissement has its juge de paix 
and its police force under an officier de paix. I n  nearly every 
quarter there is a commissaire de police, who sanctions the com- 
mitting of arrested persons to prison, and who acts as a magis- 
trate in small disputes. 

L a w  a n d  Jus t ice  (see FRANCE: Justice, for an account of 
the judicial system of the country as a whole).-Paris is the seat 
of four courts having jurisdiction over all France: ( I )  The Tri- 
bunal des Conflits, for settling disputes between the judicial and 
administrative authorities on questions as to their respective 
jurisdiction; ( 2 )  the Council of State, which includes a section 
for cases of litigation between private persons and public depart- 
ments; (3) the Cour des Comptes, and (4) the Cour de Cassa- 
tion. The first three sit in the Palais Royal, the fourth in the 
Palais de Justice, which is also the seat of: ( I )  a cour d'appel 
for seven departments (seven civil chambers, one chamber of 
appeal for the correctional police, one chamber <or preliminary 
proceedings); (2) a coza d'assises; (3) a tribunal of first in- 
stance for the department of Seine, comprising seven chambers 
for civil affairs, four chambers of correctional police; (4) a police 
court where each jirge de paix presides in his turn, assisted by a 
comnzissaire de police. Litigations between the departmental or 
municipal administrations and private persons are decided by the 
conseil de pre'jectz~re. Besides these courts there are conseils de 
prud'honznzes and a tribunal of commerce. The conseils de prud'- 
I~olnmes settle differences between workmen and workmen, or be- 
tween workmen and masters; the whole initiative, however, rests 
with the parties. There are four of these bodies in Paris (for the 
metal trades, the chemical trades, the textile trades and building 
industries), composed of an equal number of masters and men. 
The tribunal of commerce, sitting in a building opposite the 

a Palais de Justice, is composed of business men elected by the 
"notables" of their order, and deals with cases arising out of com- 
mercial transactions; declarations of bankruptcy are made before 
i t ;  i t  also acts as registrar of trade-marks and of articles of asso- 
ciation of companies, and as court of appeal to the conseils de 
prud'l~ommes. 

Prisons.-There are three places of detention in Paris-the 
DCpdt of the prefecture of police (in the Palais de Justice), 
where persons arrested and not released by the commissaries of 
police are temporarily confined, the Conciergerie or maison de 
justice, for the reception of prisoners accused of crimes, who are 
there submitted to a preliminary examination before the president 
of the court of assizes, and the SantP (near the Place Denfert- 
Rochereau) , for prisoners awaiting trial and for remanded pris- 
oners. The old prisons of Rlazas, Ste. PClagie and La Grande- 
Roquette, the demolition of which was ordered in 1894, have 
been replaced by the prison of Fresneslhs-Rungis for condemned 
prisoners. The prisoners, kept in solitary confinement, are divided 
into three groups: those undergoing short sentences, those sen- 
tenced to hard labour while awaiting transference to their final 
place of detention or to sentences over a year, and sick prisoners, 
occupying the central infirmary of the prison. The Petit Roquette 

(occupied by children) was replaced by the agricultural and horti- 
cultural colony of Montesson inaugurated in 1896. 

Communications.- The great railways of France, with the 
exception of the Midi railway, have terminal stations in Paris. 
The principal stations of the Nord, Est and Ouest- tat systems 
(that of the last is the Gare St. Lazare), lie near the outer boule- 
vards in the north-centre of the city; the terminus of the Paris- 
Lyon-MCditerranCe railway is in the south-east, close to the right 
bank of the Seine; opposite to it ,  on the left bank, is the Gare 
du Quai d'Austerlitz, and on the Quai d'0rsay the Gare du Quai 
d'orsay, both belonging to the OrlCans railway. The Gare Mont- 
parnasse, to the south-west of the Luxembourg, is used by the 
Ouest-&at and the  tat railways. Other less important stations 
are the Gare de Vincennes (line of the eastern railway to Vin- 

' cennes), the Gares du Luxembourg and de Paris-Denfert (line of 
the OrlCans railway to Sceaux and Limours), and the Gare des 
Invalides (line of Ouest-Btat railway to \.7ersailles). 

Railway communication round Paris is afforded by the Chemin 
de Fer de Petite Ceinture, running around just within the line of 
the old fortifications. There is a Grande Ceinture line farther 
out, used chiefly for goods. The underground electric railways, 
with stations about 4 km. apart, include the Nord-Sud (from the 
three northern gates to the Porte de Versailles) and the MCtro- 
politain. This latter system now includes lines west-east (Maillot- 
Vincennes) and north-east-south-west (porte de la Villette-vi- 
cinity of Montparnasse), loop lines more or less following the 
inner and the outer boulevards, the latter making a wide arc 
through south Paris as well, and other loops and branches. The 
above systems cross beneath the river in seven places. There is 
an extensive tramway system, and the omnibus system has de- 
veloped on a large scale in  recent years. The river steamers 
(bafeaz~x-omnibus) run a t  frequent intervals right through Paris. 

Water  Supply.-The earliest water supply was that due to 
the Romans, who brought it  from Rungis by aqueduct; in the 
middle ages numerous springs were used until Henri IV. built a 
hydraulic machine (La Samaritaine) on the Pant Neuf, to pump 
water from the river. The city acquired, in the 19th century, the 
sources of a number of streams of the district, Ourcq, Beuvronne, 
Vanne, Dhuys, Voulzie, Durtain and Avre, and built long aque- 
ducts. There are modern pumping and filtering stations a t  Ivry, 
St Maur and elsewhere. to get drinking water from the river when 
other sources of supply run low. These pumping stations also 
supply water for public and industrial purposes, and the Ourcq 
canal is also drawn upon for this purpose, as are artesian wells. 
There are reservoirs in the higher parts of the city and the supply 
is distributed by two systems of pipes, a t  high and low pressure 
respectively. Wherever possible, a main pipe receives its supply 
from two different directions, thus minimizing effects of accidental 
interruptions. The development of sewers began under Louis 
XIII., but the main growth of the system is modern. There is a 
main sewer on each side of the river, and that of the left side is 
conducted under the river to join that of the right. The sewage 
of some low-lying areas has to be pumped up into the system. 

The debouchment of part of the system is beyond the porte de 
Clichy, on the riverine peninsula of Gennevilliers, which is thus 
fertilized. From this the water returns to the Seine. The collect- 
ing sewer of the north-eastern area is led out to St.  Denis. The 
sewers serve as conduits for water pipes, gas pipes, telegraph and 
telephone wires, pneumatic tubes, etc. 

Educa t ion  (see also FRAKCE).-- '~~~ public system includes 
e'coles mater?zelles or kindergartens, and infant schools, managed 
by women, primary schools, with some amount of charitable as- 
sistance and of school feeding, school camp and boarding schemes, 
higher primary schools, technical schools, domestic science schools 
for girls, the college Chaptal and the college Rollin, which send 
boys on to the School of Mines, the Polytechnic school, etc., a 
number of lyct-es or secondary schools, of which some are old and 
famous foundations, and a good many private institutions and 
e'coles confessionnelles (denominational schools). 

The five faculties of medicine, law, science, literature and 
Protestant theology, and the higher school of pharmacy, form 
the body of faculti~s, the association of n?iich is known as the 
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University of Paris. The faculties of science and literature, to- 
gether with their library, are established at  the Sorbonne, which 
is also the seat of the acade'mie, of which Paris is the centre, and 
of the Ecole des chartes. The faculty of medicine, with its labo- 
ratories ( h o l e  pa t ique ) ,  occupies separate buildings near the 
Sorbonne. The law school is also close to  the Sorbonne. Of the 
12.600 students a t  the university in 1905-06 some 1,260 were 
foreigners, Russians and Rumanians being most numerous among 
the latter. The faculty of law is the most largely attended, some 
6,000 students being enrolled therein. At the Coll2ge de France, 
founded by Francis I., and situated opposite the Sorbonne, the 
various branches of learning are represented by very numerous 
chairs, to which are elected scholars of special distinction. They 
give courses of lectures open to the general public. The Muse'um 
d'lzistoire naturelle gives instruction in the natural sciences; the 
Ecoles des hautes e'tudes have for their main object the encour- 
agement of scientific research. The Ecole pratique des hautes 
e'tudes, attached to the Sorbonne, is  the chief institution of the 
kind. I n  addition, there are several great national schools attached 
to various ministries. Dependent on the Ministry of Education 
are the Bcuie nurwzaie ~upbrlsrrre,  for the training of teachers in 
IycCes; the Ecole des chartes (palaeography and the use of 
archives) ; the Ecole spe'ciale des langues orientales, for the train- 
ing of interpreters; the Ecole natiofiale et spe'ciale des beaux-arts 
(painting, sculpture, architecture, etc.), in the various depart- 
ments of which are conferred the prix de Rome,  entitling their 
winners to a four years' period of study in Italy; the Conserva- 
toire national de musique e t  de de'clamation (music and acting), 
which also confers a grand prix and possesses a fine library and 
collection of musical instruments; the Ecole nationale des arts 
de'coratifs (art applied to  the artistic industries); the Ecole d u  
Louvre, for the instruction of directors of museums. Depending 
on the Ministry of War are the Ecole polytechnique, which trains 
military, governmental and civil engineers; the Ecole supe'rieure 
de guerre (successor of the officers' training school, founded in 
1751) for advanced military studies. Attached to the Ministry 
of Commerce and Industry are the Bcole centrale des arts e t  
ntanufactures, for the training of industrial engineers, works man- 
agers, etc.; the Conservatoire des arts e t  nze'tiers, which has a 
rich museum of industrial inventions and provides courses in 
science as applied t o  the arts. The Institut national agronomique, 
a higher school of scientific agriculture, is  dependent on the 
Ministry of Agriculture, and the Ecole coloniale for the instruc- 
tion both of natives of French colonies and of colonial function- 
aries, on the Ministry of the Colonies. The Bcole nationale des 
ponts e t  chausse'es, for the training of Government engineers, and 
the Ecole ~zationale supe'riez~re des mines. for mining engineers, 
are under the minister of public works. Of free institutions of 
higher education, the most prominent are the Catlzolic institute, 
with faculties of law and theology and schools of advanced lit- 
erary and scientific studies, the Pasteur institute, founded by Pas- 
teur in  1886 and famous for the treatment of hydrophobia and 
for its research laboratories, and the Bcole libre des sciences poli- 
tiques, which prepares candidates for political and governmental 
careers. The  two latter receive State subvention. There are nu- 
merous private associations giving courses of instruction, the 
more important being the Philotechnic Association, the Poly- 
technic Association and the Union fran~aise de la jeunesse. 

Among the numerous learned societies of Paris, the first in 
importance is the Institut de France. (See ACADEMIES.) The 
French Association for the Advancement of the Sciences, founded 
in 1872, is  based on the model of the older British society, and 
Iike it, meets every year in a different town. There are very 
numerous specialist societies promoting the various branches of 
learning. I n  art,  also, Paris has long held a leading position; her 
artistic activities are described under various departments of art. 

Charity.-The administration of public charity is  now en- 
trusted to  a responsible director, under the authority of the Seine 
prefect, and assisted by a board of supervision, the members of 
which are  nominated by the president. The funds at  his di'sposal 
are derived: ( I )  from the revenue of certain estates, houses, 
farms, woods, stocks, shares; ( 2 )  from taxes on seats in the 

theatres (one-tenth of the price), balls, concerts, the mont de 
piCtC (the public pawnbroking establishment), and allotments in 
the cemeteries; (3) from the municipal subsidy; (4) from other 
sources (including voluntary donations). The charges on the ad- 
ministration consist of: ( I )  the treatment of the sick in the 
hospitals; (2) the lodging of old men and of incurables in  the 
hospices; (3) the support of charity children; (4) the distribution 
of outdoor relicf (secours d dowzicile] by the bweazc de b k ~ -  
faisance of each arrondissement; (5) the dispensation of medical 
assistance ci domicile; (6) asylums for mental cases. 

The doctors, surgeons, chemists, both resident and non-resi- 
dent, connected with the numerous hospitals, &re all admitted by 
competitive examination. They are assisted by  three grades of 
students, internes (who receive a salary), externes and stagiaires 
(probationers). 

Of the hospices and similar institutions, the following are the 
chief: BicCtre (men), less than a mile south of the fortifications; 
La SalpEtri6re (women), Ivry (both sexes); maiso~zs de retraite 
(for persons not without resources) Issy, La Rochefoucauld, Ste 
PCrine; fondations (privately endowed institutions)-BrCzins a t  
Garches (for ironworkers), Devillas, Chardon-Lagache, Lenoir- 
Jousseran, Galignani (booksellers, printers, etc.), Alquier-De- 
brousse; and sections for the insane-BicCtre (men), Salpktrihre 
(women), these being distinct from the ordinary departmental 
asylums controlled by the prefect. 

Foundlings and orphans are sent t o  the Hospice des enfants  
ussiste's, which also receives children whose parents are patients 
in the hospitals or undergoing imprisonment. This institution 
is not intended as  a permanent home. Infants are  not kept in the 
institution, but are boarded out with nurses i n  the country; the 
older ones are boarded out with families or placed in technical 
schools. Up to 13 years of age the children are  kept a t  the 
expense of the department of Seine, after which they are appren- 
ticed. 

The  following additional establishments in or near Paris belong 
to the nation, and are dependent on the Ministry of the Interior: 
The Quinze-Vingts gives shelter to  the 300 blind for whom it 
was founded by St. Louis, and gives outdoor assistance besides. 
The blind asylum for the young (Institution des jezcnes aveugles) 
has 250 pupils of both sexes. The deaf mute institution (Insti- 
tution nationale des sourds-muets) is for boys only, and they are 
generally paid for by  the State, the departments and the com- 
munes. The Charenton asylum is for  the insane. Those of Vin- 
cennes (for male patients) and Le Vesinet (for female patients), 
take in  convalescents from the hospitals. The Vacassy asylum a t  
Charenton is  for workmen incapacitated by  accident. The HBtel 
des invalides is for  old and infirm soldiers. Private bodies also 
maintain a great number of institutions. 

Religion.-A large element of the population practises the 
Roman Catholic faith. The department of Seine forms the dio- 
cese of the archbishop of Paris, and the city is  divided into 70  
parishes. It has the important higher ecclesiastical seminary of 
St. Sulpice, two lower seminaries and others for  training the 
clergy for missionary and colonial work. Paris is  also the seat 
of the central council of the Reformed Church and of the execu- 
tive committee of the General Synod of the Lutheran Church, and 
forms a consistory of both these Churches. Paris is also the seat 
of the Grande Rabbinate of France and of the central consistory. 

BIBLIOGRAPHY.-P. Joanne, Dictionnaire ge'ograpkz'que et adminis- 
tratif de la France, vol. v. (Paris, 18991, s.v. "Paris," a comprehensive 
and detailed account from the topographical, administrative and his- 
torical points of view; M. Block, Dictionnaire de l'administration fran- 
~aise,  vol. ii. (Paris, I ~ O S ) ,  s.v. "Paris"; Annuaire statistique de la ville 
de Paris, issued by the Service de la statistique mmicipale; Baedeker's 
Paris; T .  Okey, The Story of Paris (London, 1906) ; W. F. Lonergen, 
Historic Churches of Paris (London, 1896) ; G. Pessard, Nouveau dic- 
tionnaive historique de Paris (Paris, 1904) ; E. Fournier, Park b travers 
les ciges (Paris, 1876-Sz) ; C. Normand, Nouvel itinkraire-guide artis- 
tiqzde et archtologique de Paris (Paris) ; E. V. Lucas, A Wanderer in 
Paris (London, 1909) ; Le Livre foncier de 1911, issued b y  the City of 
Paris (1911) ; Ordonnance ge'nkrale concernant la circulation, issued by  
the Prefecture of Police (192s) ; H. Sellier, La crise du logement et 
Pintervention publique en matibre d'habitation populaire dam l'ag- 
glome'ration parisiennr (1921) ; Vie Urbaine (periodical since 1919) ; 
Bulletin municipal (ofiiciel) de la Ville de Paris, appearing since 1911 ; 



PARIS [HISTORY 

E. Mareuse, "Chronique de I'annbe 1911" and subsequent years, in the 
Bulletin de la Son'ttk d e  Phistoire de Paris et de l'fle de Prance; Min- 
istry of Commerce: Evolution de la production d'apr2s les renseigne- 
ments fouvnis par les Chnmbres de Commerce, 1910, et les statistiques 
administratives, 1912 (191 71, and Rapport gdntral szw l'industrie fran- 
~ a i s e  (1919) ; F.  Muirhead and M. MonmarchC, The Blue Guide-Paris 
and its Environs (1927). (x.) 

conquered territories. 
Paris was now a royal and episcopal city, and churches began 

to be built on both banks of the Seine. These were the first 
buildings on its banks; houses later sprang up around them. 
Clovis and his wife Clothilde built a church dedicated to  the 
Apostles on the left bank. on the  to^ of the hill overlookina the 

HISTORY 
G a l l i c  and R o m a n  Periods.-Paris grew up a t  the inter- 

section of two great natural highways, one of them leading from 
the Rhine district to  the south by  way of what is now the rue 
Saint-Martin on the right bank of the Seine and the rue 
Saint-Jacques on the left bank, and the other being the river 
itself. The land route crossed the Seine a t  the point where it 
was most easily forded-the I le  de la CitC. Paris thus sprang 

On the strongho1d of the It was at first a 
fortified town of the Gallic tribe of the Parisii. I t  was called 
Lutetia, and was connected with the two banks of the river by 
two wooden bridges where the Pont Notre-Dame and the Petit- 
Pont now stand. Caesar describes in  his Commentaries how it 
was burnt during the War of Independence 

( 5 2  B"')' 
During the 1st century A.D. we hear of Lutetia as a Roman 

town. I t s  character has now changed. The original island was 
about half the size of the modern Ile de la CitC, and was liable 
to  be flooded by the river; it was not a normal site for a town, 
and could only have been selected for defensive reasons. Under 
the pax Romalza Lutetia spread beyond its island to the M~~~~~~~ 
sainte ~ ~ ~ ~ ~ i k ~ ~  which lay opposite it on the left bank; on the 
right bank there was only low-lying and uninviting ground, 
bounded by a semicircle of hills-those of Charonne, MCnil- 
montant and Belleville to  the east, Montmartre in the north and 
Chaillot t o  the west. A new Roman ,-ity grew up on the northern 
slopes of the M~~~~~~~ Sainte-Genevibve, with the straight 
roads and the public buildings characteristic of all R~~~~ towns 
-the thermae or public baths, probably on the site of the MusCe 
de Cluny, the theatre, about where the boulevard s a i n t - ~ i c h e l  
crosses the rue ~ ~ ~ i ~ ~ ,  and the arena on the site of the square 
which now bears that name. The town was supplied with water 
by the aqueduct of Arcueil. Lutetia was extended up the hillside, 
and was unfortified; its cemetery was by the side of the R~~~~ 
road later to become the m e  Saint-Jacques. 

Lutetia was destroyed by the barbarian invasions of the Jrd 
century, but reappeared towards the end of the century on its 
original site, the l l e  de la cit6, with its natural defences. A 
hastily erected rampart supplemented the protection afforded by 
the two branches of the river. The town was concentrated in this 
narrow space the better to  resist attack. I t  had straight streets, 
and a few public buildings. There was probably a temple at  the 
eastern end, and a palace, the headquarters of the R~~~~ 
authorities, at the other ~h~~~ were two wooden bridges 
opposite what are now the rue ~ ~ i ~ ~ - ~ ~ ~ ~ i ~  and the rue saint- 
J ~ ~ ~ ~ ~ ~ .  ~h~ name of the town ,-hanged from ~~~~~i~ to paris. 
This stronghold was built for protection against the dangers of 
the time, for it lay on the route followed by the barbarians on 
their way from the north to  the south. 

christianity reached Paris from Lyons. The earliest Christian 
community o r  village was situated on the road from L~~~~ to 
paris, near a ford over the BiPvre, a t  a place where there were 
stone quarries which had been worked since early Roman times. 
The spot was near what is now the carrefour des Gobelins, where 
a Christian cemetery has been discovered with tombs the earliest 
of which date from the end of the grd century. the following 
century Christianity gained a footing i n  the city itself. 

THE MIDDLE AGES 
I n  the 5th century the Franks made themselves masters of 

Paris; they did not, however, destroy the Roman civilization, 
but were themselves influenced by its more advanced culture. 
Under Clovis they became converted to  Christianity and thus 
came doubly under the influence of Rome. By his victory over 
the Visigoths in A.D. 508, the Frankish leader made himself the 
ruler of the south of France. H e  established his capital a t  Paris 
in order to bring the seat of his authority nearer to  the newly 

1le de la CitC, on the Lyons road. i n  the 6th century the ielics 
of Sainte GeneviPve were deposited in  this church, which became 
the abbey of Sainte-Genevibve, behind where the Pantheon now 
stands. On the same bank, further west Childebert, one of the 
sons of Clovis, built a basilica in which Saint Germain, bishop of 
Paris, was buried towards the end of the 6th century. This later 
became the abbey of Saint-Germain-des-Prer, the church of 
which still to-day. Another bishop of Paris, Saint 
was buried during the 6th century on the banks of the BiPvre, in 
the village where the first Christian community was situated. 
This village later developed round the collegiate church of Saint- 
Marcel. During the same century two churches were built on the 
right bank of the river: that of Saint Gervais and Saint Protais 
on a little hill by the Seine, and that of Saint Laurent beyond the 
low-lying ground t o  the north of the river, near the modern Gare 
de 1'Est. Many more churches were built in the following cen- 
turies; they were particularly numerous in  the Ile de la CitC, and 
many more sprang UP along the two great roads on either side 
of the river. 

Although the Ile de la  CitC, which a t  that date was practically 
the whole of Paris, had a comparatively large number of build- 
ings, there were few dwellings on the banks of the Seine except 
Some houses round the religious establishments or beside the 
roads. There were patches "ltivated land, vineyard and 
meadow amidst a setting of waste ground and forest. 1n the 9th 
century the bridge over the wider of the two arms of the river was 
not situated where the Pont-Notre-Dame now stands, but nearly 
0x1 the site of the Pont-au-Change. Where it  touched the right 
bank, a road came into existence leading towards the great abbey 
of Saint-Denis; this later became the rue Saint-Denis. This 
bridge and the Petit-Pont were protected a t  each end by a fortified 

the most important of which was that On the right bank 
which guarded the entrance t o  Paris on that side. I t  was called 
the Porte de Paris. 

During the Norman invasions of the 9th century, the fortified 
Grand-Pont was of great for defensive purposes 
when Paris was besieged in 885 and 886. The  Norman invasions 
hastened the advent of the system. the &!ledi- 
terranean, which in ancient times had been the means of com- 
munication between west and east, and where the Byzantine 
empire the former place was transformed during 
the 8th century into a Saracen lake from which Christendom was 
shut off. Communication between different parts of the world 
became much more restricted, and each feudal domain tended 
more and more t o  be its own narrow world. Paris a t  this time 
may be regarded as the juxtaposition of the centres of a number 
of great domains-principally ecclesiastical domains-in fact, a 
sort of feudal mosaic. But after the accession of the Capetian 
dynasty in 987, the feudal suzerain was a t  the same time the 
king of the country, and the more the monarchy increased in 
Power and extended its influence over France, the more Paris 
grew in importance. 

the 'Ith century the of human jnter- 
began to be Opened Once more and exercise their 

life-giving influence. The population of Paris increased. The 
close organization of feudalism began to relax. I t  was a t  this 
time that the earliest of the guilds were formed in Paris, among 
them that of the river traders who plied up and down the Seine. 
With the growth of commerce during the I ~ t h  century there came 
into being a mercantile quarter near the Porte de Paris, bounded 
by the latter on the west, Saint-Merri on the north and Saint- 
Gervais on the east. This mercantile quarter might be regarded 
as deciving its origin from the intersection of the course of the 
river and the land route represented by  the two streets of the 
rue Saint-Martin and the rue Saint-Denis. I n  the 12th century 
it was surrounded by  a rampart, and contained the market, 
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situated on the Grkve, where the HBtel de Ville now stands. 
Louis VI. (1108-37) transferred the market to the site near the 
rue Saint Denis now occupied by the Halles Centrales. The 
Grand-Pont, on which the money-changers had their shops, be- 
came the Pont-au-Change in 1142. 

Paris now began to grow rapidly. A parish was formed near the 
priory of Saint-Martin-des-Champs; about 1080 the priory church 
was also the parish church, but early in the following century the 
functions of parish church were transferred to the neighbouring 
chapel of Saint-Nicolas-des-Champs. The road to Saint-Denis, 
of which the street of that name forms part, increased in impor- 
tance; from early in the 12th century the Lendit fair was held 
along this road, between Saint-Denis and Paris. The Paris leper 
hospital, which bore the name of Saint-Lazare, was on this road; 
its existence is first mentioned in 1122. I t  occupied the site of 
the modern prison of the same name. Further to the south 
the church of the Innocents, which was built about 1150, and the 
abbey of Saint-Magloire, founded at  about the same period, bear 
witness to  the increasing population in the neighbourhood of 
Louis \.'I.'s new market. T o  the east, a new centre of activity 
'vas created towards the end of the : zth century by the foundation 
of the Temple, south of the site now occupied by the place de la 
RCpublique The Couture du Temple is mentioned in 1184, and 
the Ville Neuve du Temple came into existence in the following 
century. The church of Saint-Paul, near the corner of the street 
of that name and the rue Saint-Antoine, is first mentioned in 
1136, and the tol.imship (bourg) of Saint-Paul came into being 
in the next century. Rural settlements gathered round the 
churches and abbeys; for example the small village of La Villette- 
Saint-Ladre grew up  in the second half of the 12th century on the 
land of the Paris leper fiospital This is the origin of the modern 
district of La Villette. About the middle of the century the land 
which lies beyond where the chief boulevards now are and 
almost as far as Chaillot, which had been used as public pasturage, 
was brought under cultivation and formed the beginning of the 
ring of vegetable gardens u~hich surrounds Paris, but has been 
driven farther and farther out with the growth of the city. By 
about 1110 there was a township around the church of Saint- 
Germain-1'Auxcrrois; like the church itself, i t  was dependent on 
the bishop of Paris. About IOO years later there was in addition 
to the old Bourg de Saint-Germain-1'Auxerrois or Bourg de 
l'Ev&que, prolonged towards the west, a new Bourg de l'Ev8que. 

I t  was, however, to  the mercantile quarter near to the island 
city that the right bank principally owed its development; it thus 
acquired the character of the central business quarter which it  
has retained to the present day. This was strictly speaking the 
'I'own, as opposed to the left bank, which came to be called the 
University, the latter having been founded there early in the 13th 
century and having at  once taken possession of it. Thus there is 
an organic division, corresponding to the natural division of the 
site of Paris, which accounts for the old expression "the Town, 
City and University of Paris." 

About 117j  there existed at  the foot of the Chbtelet of the 
Petit-Pont a tom-nship which was a fief of the abbey of Saint- 
Germain-des-Prks. Another township clustered round the abbey 
itself. The district to  the west of the Petit-Pont came under the 
feudal overlordship of the same abbey, while the district to  the 
east was subject to  the abbey of Sainte-Genevikve, which also 
had a township gathering round i t ;  on the bank of the Biivre was 
the village of Saint-MCdard, and still farther to the south the 
township centring round the collegiate church of Saint-Marcel. 
The abbey of Saint-Victor, founded during the reign of Louis VI., 
formed yet another nucleus of rural population in the neighbour- 
hood of what is now the Halle aux Vins The church of Notre- 
Dames-des-Champs, situated in the cultivated land on the plateau 
by the road which continued the rue Saint-Jacques, also formed 
the centre of a small cluster of rustic houses. This bank of the 
river was mainly devoted to the cultivation of the vine. 

Later, however, the various groups of buildings were enclosed 
within a rampart; i t  was built by Philip Augustus, and dates from 
1190 on the right bank and about 1209 on the left bank. To de- 
scribe its course in terms of present-day Paris, the wall on the 

right bank started from the end of the Pont-des-Arts in front of 
the Louvre, reached the rue Saint-Honor6 opposite the Oratoire, 
and thence ran parallel to the rue Jean-Jacques Rousseau as far 
as the rue Montmartre, whence, following the direction of the 
rue Etienne-Marcel, i t  reached the rue Saint-Martin. Thence it  
bent in the direction of the rue des Francs-Bourgeois, and thus, 
passing by the southern end of the rue de SCvignC, reached the 
rue Saint-Antoine and the Seine. The gates were situated at  the 
position of the present-day rue Saint-Antoine, rue Vieille-du- 
Temple, rue Saint-Martin, rue Saint-Denis, rue Saint-Honor6 and 
quai du Louvre. Outside the rampart, in  the south-western part 
of what is now the courtyard of the Louvre, was a tower of de- 
fence which Philip Augustus called "our tower of the Louvre." 
This is the origin of the palace of that name. The wall on the 
left bank ran in the direction of the rue des FossCs-Saint-Bernard, 
touched the place du Pantheon on the south, cut through the rue 
Soufflot and ran parallel to the rue Monsieur-le-Prince, rue de 
17Ancienne ComCdie and rue Mazarine, to the east of those streets. 

hTew churches were erected about this time a t  the points where 
the town was growing. On the right bank of the river, Saint- 
Honcri: was built early in the 13th century in thc street of the 
same name, opposite where the Magasins du Louvre now stand; 
Saint-Eustache was built in 1223 a t  the point where the rue 
Montmartre met the rue Montorgueil, by which sea fish arrived 
in Paris. On the left bank there were Saint-Sulpice, first men- 
tioned in I 21 I, and Saint-AndrC-des-Arts, built about I 215. Saint- 
Etienne-du-Mont was built in 1 2 2 2  to serve the growing parish 
around the abbey of Sainte-Genevibve. Finally, Saint-Nicolas-du- 
Chardonnet (1243) was erected farther east as the parish church 
for a population which, here as elsewhere, had increased as a re- 
sult of the building of Philip Augustus' fortifications. The left 
bank was more particularly the domain of the Church, on which 
the University was dependent. I t  was here that the four mendicant 
orders established themselves-the Preaching Friars or Jacobins 
in 1219 near the corner of the rue Saint-Jacques and the modern 
rue Soufflot; the Cordeliers in 1230 in what is now the rue de 
1'Ecole-de-MCdecine; the Austin Friars in 1293 on the quai des 
Augustins, named after them; the Carmelites in 1319 in the place 
Maubert. The Carthusians settled in 12j9 on the site of the 
modern avenue de llObservatoire. A large number of colleges 
were established on the left bank of the river in the second half of 
the 13th century and the 14th century, among them the college 
founded in 1257 by Robert de Sorbon and named after him the 
Sorbonne. 

The opposite bank was the centre of activity of the trades. 
Towards the middle of the 13th century there grew up the first 
municipal authority: the Pre'vBte' des marchands. I t s  headquar- 
ters, the Parloir-aux-Bourgeois, was near the Chbtelet. The latter 
was the seat of the administration of the provost of Paris, who 
represented the royal authority. The centre of commercial ac- 
tivity on the Seine later shifted to the Grkve, and in consequence 
the Parloir-aux-Bourgeois was transferred there in 1357, to  the 
site which has ever since been occupied by the Hdtel de Ville. 
The kings of France also contributed to the making of the right 
bank, adding the royal to the commercial element. Charles V. 
(1364-80) built the HBtel Saint-Paul, which was his favourite 
residence, south of the rue Saint-Antoine. No trace of i t  remains. 
From that time onwards the kings no longer made the palace in 
the city (now the Palais de Justice) which had been rebuilt by 
Philip the Fair, their habitual residence. Charles VI. lived in the 
HBtel Saint-Paul, and his successors in the HBtel des Tournelles, 
near the modern place des Vosges. After the death of Henry 11. 
( I  559) the kings took up their residence in  the Louvre, thus 
transferring their favour from the east of Paris to  the west-a 
fact to  which the development of the west of Paris is entirely 
due. The fortunes of Paris were as a matter of fact closely 
bound up  with those of the French monarchy. I t  was the fact 
that Paris was the royal capital which, from the 12th century 
onwards, conferred on it  a peculiar lustre. Manners became more 
refined, and the city came to be an intellectual and artistic centre 
in which crafts of all kinds flourished. 

Po l i t i ca l  Struggles.-The Black Death and the Hundred 



PARIS 
Years' War interrupted the prosperity of Paris in the 13th and 
early 14th centuries. The political life of the city began in the 
14th century; in the time of Etienne Marcel it was for a time a 
revolutionary commune, and it  subsequently felt the effects of the 
reconstruction policy of Charles V. This king rebuilt the Louvre, 
which he made into a magnificent palace, though he still preferred 
to  live in the Hate1 Saint-Paul. H e  also built a new line of 
fortifications to  contain the part of the town on the right bank 
which had outgrown that on the left. The number of gates in the 
old rampart had already been increased because the town on the 
right bank had spread beyond it. The new fortification, described 
in terms of modern Paris, started from the Pont du Carrousel, 
crossed the square of that name, and cut through the south-east 
of the Palais-Royal to reach the place des Victoires. Thence it 
ran almost in a straight line to  the Porte Saint-Denis, and thence 
to the place de la Bastille, following the direction of the main 
boulevards, but a little farther to the west. I t  had six gates: 
Saint-Honor&, Montmartre, Saint-Denis, Saint-Martin, Temple 
and Saint-Antoine, where there was a large bastide or fortress 
to  protect the gate. This was the Bastille, built in 1370 on the 
western part of what is now the place de la Bastille, captured by 
the populace on July 14, 1789, and then destroyed. In  the east 
the rampart enclosed the marshes of the Temple, and conse- 
quently this part of Paris was formerly known as the ~Marais 
(marsh). Other bridges were built in addition to the Pont au 
Change and the Petit-Pont: the Pont Saint-Michel about 1380, 
and in 1413 the Pont Notre-Dame, so called by Charles VI. 

Paris was again troubled by revolutionary agitation in 1382 
as a result of the imposition of taxes; the revolt of the Maillotins 
was repressed with great severity in Jan. 1383. As a result, 
Paris lost its municipal rkgime, which was not restored until 
1412. Further disturbances were caused by the struggle between 
the Burgundians and the Armagnacs, which followed on the 
madness of Charles VI. Paris fell into the hands of each party 
in turn, was subjected to the violent rule of the butchers and 
skinners under Caboche, became involved in revolution, called in 
Capeluche and his bands, and fell into a state of starvation. 
The English invasion and the Anglo-Burgundian alliance 
made matters worse. The English entered Paris, and the duke 
of Bedford, a t  the HBtel des Tournelles, acted as regent for the 
young Henry VI., king of England and France (1422). Joan of 
Arc attempted in vain to recapture Paris in 1429. I t  was not 
until 1436 that the capital once more came into the possession 
of the king of France, Charles VII. These successive disturbances 
resulted in greatly reducing the population of Paris and in intro- 
ducing foreign elements. I ts  prosperity suffered greatly. 

FRANCIS I. TO LOUIS XVI. 

Francis I .  made extensive alterations in the Louvre so as to 
make it suitable for the royal palace (1528). I n  his reign the 
town increased in size; and it  began to be adorned with build- 
ings in the Renaissance style. A new HBtel de Ville was begun, 
and a t  the same time Saint-Eustache and Saint-Etienne-du- 
Mont were rebuilt, as well as Saint-Merri and Saint-Gervais; 
but in the two latter churches the Gothic style survived. The 
population of the suburbs increased. The Faubourg Saint-Ger- 
main, under the influence of the neighbourhood of the Louvre, 
became an aristocratic quarter. The need of a new enclosing mall 
made itself felt; the lines of this were laid down in the 16th 
century, but it  was not built until the reign of Louis XIII . ,  and 
then only on the right bank of the river. I t  was in the reign of 
Francis I. that Protestantism was introduced into Paris and the 
royal authority made its first efforts to stamp it  out. 

Renaissance a n d  Reformation.-Henry II.'s solemn entry 
into his capital in 1549 marks the triumph of the Renaissance in 
Paris. Jean Goujon's Fontaine des Innocents dates from the same 
year. Modern Paris now came into existence. Work on the 
Louvre was continued, and Catherine de Medici began the con- 
struction of the Tuileries in 1564. I t  was as though temples were 
being built to the new divinity, the monarch. Towards the end 
of the 16th century the gardens of the Tuileries began to be the 
meeting-place of the polite world; this was a custom of Renais- 

sance origin. The influence of the court spread over Paris, and 
with it the Renaissance spirit. Increased refinement of manners . 
was the result. The Pont-Neuf, which was begun in I 577 and 
completed under Henry IV., was the first classical bridge t o  be 1 built in Paris. Quays were constructed in the 16th century, and 

, an effort began to be made to set out the streets in line. I t  was 
the king's wish that new houses should have their faqades made 
of stone and not of wooden beams and plaster. Paris began t o  
wear the external characteristics of the capital of the absolute 
monarchy. The first theatre was built in I 548; it  was known as 
the ThCBtre de 1'HBtel de Bourgogne, in the rue Fran~aise. 

The wars of religion did not spare the capital; on the Day  of 
Barricades (May 12, 1588) i t  parted company with lung 
Henry 111, and was besieged by Henry IV. Poverty and hunger 
prevailed, and Paris was given over to the terrorism of the Sixteen 
-adherents of the Ligue representing the 16 districts. On March 
22, 1594, the city once more came under the authority of its 
sovereign; and the monarchical era, which coincides with the 
classical age, entered upon its course. Henry IV. built the place 
Royale (place des Vosges) and the place Dauphine, as well as 
the quai de 1'Horloge and the quai des Orfiivres. The building of 
the place Royale resulted, under Louis XIII . ,  in the building over 
of the marshes which formerly lay to  the north of i t ;  the whole 
became the aristocratic quarter of Paris during the I 7th century. 
The Pont-Neuf, on which a statue of Henry IV., the first statue 
to be erected in a public place in Paris, was set up in 1614, 
became one of the centres of the life of the city. I t  was also in 
the reign of Henry IV. that the work of joining the Louvre to  the 
Tuileries, begun in 1566, was completed, the hospital of Saint- 
Louis was built for plague patients, and a supply of spring water, 
which had been brought to the right bank a t  the end of the 12th 
century, was carried over to  the fle de la CitC. The left bank 
was not supplled with spring water until the reign of Louis XII I .  

Under the latter king, Paris increased still further in size. 
Straight streets were laid out towards the edge of the town. Two 
uninhabited islands in the river were built over and became the 
fle Saint-Louis. I t  was connected with the two banks of the 
Seine by the Pont de la Tournelle and the Pont-Marie. The Pont- 
au-Double was built in 1634 between Notre-Dame and the left 
bank. In  1632 a wooden bridge was erected opposite the rue de 
Beaune to carry the traffic of the growing Faubourg Saint-Ger- 
main. The rue Neuve-Saint-Louis was built out over the river 
along the southern side of the Palace in 1622, and the rue and 
quai de Gesvres in 1642. I n  1631 the western suburbs on the right 
bank were attached to the town, and a new line of fortifications 
with bastions was constructed. I t  followed the line of the old 
rampart until the Porte Saint-Denis; thence i t  was carried 
westward to what is now the corner of the rue Royale and the 
rue Saint-Honor&, and then ran along the western side of the 
Tuileries garden. To  the west of the Tuileries garden the regent, 
Marie de Medicis, laid out the Cours-la-Reine, where the car- 
riages of the fashionable world used to drive. The same queen 
built the Luxembourg palace (1615), and Cardinal Richelieu the 
Palais-Royal (1636); both of these palaces had gardens which 
were frequented by fashionable society. The Jardin des Plantes 
also dates from the reign of Louis X I I I .  During his reign a num- 
ber of monasteries and convents were also established a t  Paris. 
Of the religious institutions built a t  this time, there still remain 
les Carmes (1613), the Oratoire (1621-30), Saint-Louis-des- 
JCsuites (1627-41), la Visitation (1634), le Val-de-Grlce (1645), 
Port-Royal (now the MaternitC), Sainte-Elisabeth, les Petits- 
Peres (Notre-Dame-des-Victoires), the Assomption, etc. 

Louis X1V.-The Fronde was a leading event of the minority 
of Louis XIV. Paris was in such a disturbed state that the court 
was obliged to leave the town in Jan. 1649. The king returned 
in Oct. 1652. I n  the period following Mazarin's death in 1661, 
Paris became the triumphant capital of a victorious and all- 
powerful monarch. The Louvre, work on which had been resumed 
in 1624, was completed by  the magnificent colonnade (1667- 
74). The Tuileries palace was altered, completed and sumptu- 
ously decorated; its gardens, transformed by Le Nbtre, were pro- 
longed beyond the Paris boundaries by  the tree-pldnted avenues 
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of the Champs ElysCes (1667). The line of fortifications, with 
its bastions, was replaced by a rampart along which were planted 
trees so as  to form a walk; this was the origin of the Grands 
Boulevards (1670). The rampart was pierced by the Porte Saint 
Denis (1672) and the Porte Saint-Martin (1674) in the form of 
Roman triumphal arches. Both arches still exist. Other tri- 
umphal monuments were the place des Victoires (1686) and the 
place de VendBme (1699). each containing a statue of Louis XIV. 
On the left bank, the Collkge des Quatre-Nations (1662-74; the 
modern Institute), endowed by Mazarin's will, and open to young 
men from four recently conquered countries, and the HBtel des 
Invalides (1670) formed a counterpart to the Louvre and the 
Tuileries opposite and were yet another testimony to the glory of 
the king of France. The Faubourg Saint-Germain was adorned 
with a stately line of quais, and in 1685 the Pont-Royal was built 
to take the place of the wooden bridge opposite the rue de 
Beaune. On the left bank the Cours was laid out, corresponding 
to the line of the great boulevards on the other side; thus the 
south part of Paris, which had remained within the limits of 
Philip Augustus' fortifications, was enlarged. The quai Peletier 
was built along the Seine between the Pent Yctre-Dame and the 
G r k e  (1673). Many of the streets were widened. The first 
barracks were constructed. The Observatory was built in 166 7- 7 2.  

In  1667 the Gobelins manufactory was organized. Various acad- 
emies were added to the AcadCmie Fran~aise owing to the in- 
creasing centralization which was taking place round the mon- 
archy. Everything tended to gravitate towards the Roi Soleil. 
The number of districts into which the town was divided was 
raised from 16 to 2 0  in 1702. But Louis XIV. transferred the seat 
of the monarchy to the palace which he built a t  Versailles. 

T h e  1 8 t h  Century.- In the nonage of Louis XV. the Tuileries, 
now the royal residence in Paris, was occupied for a few 
years. This encouraged urban development in the neighbourhood 
of the Tuileries. The Faubourg Saint-Honor6 increased in size 
during the 18th century, and became, like the Faubourg Saint- 
Germain, an aristocratic quarter. The rue Royale was made in 
1732, and the place Louis XV. was laid out around the statue 
of that king which was set up in 1763. This later became the 
place de la Concorde. The construction of the parish church of 
the Madeleine was begun in I 764 a t  the end of the rue Royale, 
and the Pont Louis XVI., now the Pont de la Concorde, was built 
in 1787. The great boulevards now began to be bordered with 
houses, including some fine mansions, and the eastern part of 
them became a fashionable promenade. Small theatres and cafes 
added to the animation of this part of the boulevards. Paris now 
spread even beyond this limit; the rues de Provence and d'Artois 
(or Laffitte) were laid out in 1770, the rue Taitbout in 1773, the 
rue Chauchat in 1779, the rue Richer in 1782 and the rue Le 
Peletier in 1786. Villas built by nobles and financiers were 
scattered about this outlying part of Paris. Elegance and easy 
enjoyment of life were the outstanding characteristics of the age. 
About I 780 the ComCdie-Italienne was built on the site which had 
been occupied by the HBtel de Choiseul, where the OpCra Comique 
now stands. New streets were constructed in its neighbourhood. 
On the former site of the H8tel de CondC, now occupied by the 
OdCon, was built the ThCLtre-Fran~ais, which was opened in 1782. 
I n  front of i t  was a semicircular open space from which streets 
radiated. On the left bank the work of laying out the Cours and 
planting it with trees was continued, and houses were soon built 
along it. This was the beginning of the line of boulevards 
which was only completed under the Second Empire. The Ecole 
Militaire, with the Champ-de-Mars, dates from 1751. The Ecoles 
de Chirurgie (now the Ecole-de-MCdecine) were built about this 
time, and also the Monnaie (1771) on the quai Conti and the 
Palais-Bourbon, now the Chambre des DCputCs, on the quai 
d'0rsay. Soufflot built a new church (now th_e PanthCon) for the 
abbey of Sainte-GeneviCve, and Saint-Sulpice, which had been 
begun about 1640, was completed. The Petit-ChLtelet was 
demolished and replaced by a quay (1782) on the left bank; the 
Grand-Chbtelet on the opposite bank did not disappear until early 
in the 19th century. The houses on the bridges were demolished 
in 1586-88: some however. remained until 1808. Water was 

supplied to  both banks by  the two fire pumps of the brothers 
Perier ( I  779 and I 787) which were the precursors of steam-driven 
machinery. The garden of the Palais-Royal, round which the 
duke of Orleans built arcades in the reign of Louis XVI., became 
a centre of Parisian life. The octroi wall of the ferlniers ge'nkrauz, 
built about the same time, bore witness to the growth of Paris. - 

PARIS SINCE THE REVOLUTION 

The Revolution brought about the unification of Paris, in which 
traces of the old feudal domains had survived until that  time. 
I t  set the seal on the age-long tendency towards centralization in 
France, and thus increased the importance of the capital. The 
days of Oct. 5 and 6, 1789, brought the king back to the Tuileries 
and thus put an end to the duality between Versailles and Paris. 
The Assembly followed the king, and set up in the riding 
school close by, near the present rue de Rivoli. The Jacobin 
club had its headquarters not far off in an old convent of the 
order of that name, while the Cordeliers' club occupied another 
convent in what is now the rue de 1'8cole-de-MCdecine. After the 
storming of the Tuileries by the populace on Aug. 10, 1792, the 
royal farni!y was imprisoned in the Temple. Louis XVI. was 
guillotined on the place de la RCvolution (place de la Concorde) 
on Jan. 21, 1793. The Terror prevailed until i t  was ended by the 
9th Thermidor (July 27, 1794). The love of amusement then 
began to revive; the boulevard des Italiens began to be a haunt 
of the fashionable world, and continued to be so until the reign 
of Napoleon 111. The boulevard du Temple on the other hand, 
where most of the small theatres were situated, was the resort 
of the populace. 

The consulate was now established, and Bonaparte, as first 
consul, took up his residence in the Tuileries. This was the reason 
for the construction of the rue de Rivoli with its arcades (1801). 
In  1806 Napoleon ordered the triumphal arches of the Carrousel 
and of the  toile to be set up; the latter was not completed until 
1836. The fountain of the ChLtelet, surmounted by a triumphal 
column, dates from 1806, and the VendBme column was inaugu- 
rated on Aug. I j, 1810. The Madeleine was completed to  serve 
as a temple to Glory. The neo-classical style began to give Paris 
an antique aspect; the city became, so to speak, the imperial 
Rome of a new Caesar. The Bourse was constructed in the style 
of a temple (1808-26). At the same time, however, the first iron 
bridges were constructed-the Ponts des Arts and d'Austerlitz. 
The Pont d'ICna was also built in the time of Napoleon I. ,  who 
likewise brought the water of the Ourcq to Paris and constructed 
the canal of the same name. The first public slaughter houses 
were established. Large cemeteries were laid out beyond the boun- 
daries of the town The Halle aux Vins, which dates from the 
time of Louis XIV., received approximately its present form. The 
first French industrial exhibitions were organized a t  Paris in 1801. 

Machinery and other new processes and products now began 
to come into use. Large-scale industries began to grow up  under 
the Restoration; the earliest social effects of this development 
made themselves felt in the reign of Louis-Philippe, and may 
explain the Revolution of 1848. Economic centralization began to 
take place. Paris received its first railway in 1837; it  ran to  le 
Pecq, near Saint-Germain. The use of gas for  lighting purposes be- 
gan under the Restoration. At this period and under Louis-Philippe 
there was a great deal of building on the outskirts of Paris-the 
districts of Franqois Ier (1823) and Beaujon (1825-42)' that 
of 1'Europe (1826-47) and that of Notre-Dame-de-Lorette came 
into existence. This was the time when covered passages, the first 
of which was that of the Panoramas ( I ~ o o ) ,  were in fashion. 
Many bridges were built: the Ponts des Invalides, du Carrousel, 
d'Arcole, de l'Archev&chC, Louis-Philippe and de Bercy Omni- 
buses began to run in 1828. In 1840 fortifications were construct- 
ed beyond the octroi wall of the fermiers gkne'razrx, though the 
latter continued to form the limit of the town. A column com- 
memorating the Revolution of 1830 was set up in the place de 
la Bastille, and in 1836 the Luxor obelisk was erected in  the place 
de la Concorde. 

Paris had in many respects retained the characteristics of a 
mediaeval city. I t  was Napoleon 111. who, with the help of 
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Haussmann, the prefect of the Seine, really made i t  into a modern 
town. H e  was the creator of Paris as it  exists to-day. The rail- 
way stations, which were now the real gates of the city, were 
provided with the main streets necessary to  give access to  them. 
These included the boulevard de Strasbourg and the rues de 
Rennes, Auber and de Lyon. A new intersection of routes was 
created between the boulevards de Strasbourg, SCbastopol, du 
Palais and Saint-Michel and the rue de Rivoli. The Halles Cen- 
trales were constructed and provided with the necessary means of 
access. The great cross-roads of the place de la RCpublique were 
created. The OpCra became another great meeting-place of roads. 
The Etoile, with its great system of radiating main roads, was 
laid out, and a corresponding system of radiating roads, starting 
from the place de la Nation, was planned a t  the other end of 
Paris. The Louvre was completed. The houses of the CitC gave 
place to public buildings. Wide streets were cut through the town 
on the left bank of the river. The population was provided with 
open spaces in the form of the Bois de Boulogne and the Bois de 
Vincennes and the Parcs des Buttes-Chaumont, de Montsouris 
and Monceau. Many squares were laid out on the English model. 
An immense system of sewers was created. The water of the 
Dhuys and the Vanne was brought to  Paris. The Ponts National, 
de SolfCrino and de 1'Alma and the viaduct of Auteuil were con- 
structed. New parish churches were built, including those of la 
TrinitC, Saint-Augustin and Sainte-Clotilde. Paris entered on a 
period of great brilliance. Universal exhibitions were held in 1855 
and 1867. The town spread up  to the fortifications (1860) and 
the old octroi  wall was replaced by the outer boulevards. 

The Tuileries palace was burned in the Commune which fol- 
lowed on the war of 187-1871. The third republic carried on 
the work of Napoleon III., directing its attention mainly to the 
quarters added to the town in 1860. Further universal exhibitions 
were held in 1878, 1889 and 1900, and these were the occasion 
for the building of the TrocadCro, the Eiffel tower and the Grand 
and Petit Palais des Champs-ElysCes. The church of the SacrC- 
Coeur was erected in Montmartre. The MCtropolitain railway 
was constructed. Conditions of life have been radically altered 
by various modem inventions. Paris has no rival in France as a 
centre of material and intellectual interests. Commercial estab- 
lishments have now taken the place of dwelling houses in the 
centre of the city, and the population has moved farther out, 
thus greatly increasing the extent of the suburbs. The upper part 
of the Champs-ElysCes is now, like the great boulevards, given 
over to  commerce. The World War transformed Paris into a 
great industrial centre. The town itself cannot now be distin- 
guished from its suburbs, which have spread disproportionately. 
The fortifications of 1840 have been demolished. The aerodrome 
of Le Bourget will be the great terminus of the future. The port 
of Paris continually grows larger. I n  the town itself, the great 
development of motor transport is giving rise to  difficult traffic 
problems. Although only half a century has passed since Hauss- 
mann's time, a fresh transformation of Paris is already becom- 
ing necessary. (For particulars of the Paris Grand OpCra see 
ACAD~MIE NATIONALE DE MUSIQUE.) 
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PARIS, a city of eastern Illinois, U.S.A., 27 mi. N.W. of 
Terre Haute (Indiana) ; the county seat of Edgar county, on fed- 
eral highway 150. I t  is served by the New York Central and Penn- 

sylvania railways. Pop. 9,281 in 1940 (95% native-born white). 
Agricultural products are corn, wheat, soybeans, strawberries. 
Manufactured products are brooms, shoes, wire products, hog 
rings, advertising specialties. The city was incorporated in 1853. 

PARIS, a city of Kentucky, U.S.A., the county seat of Bour- 
bon county; 18 mi. N E.  of Lexington, on Federal highways 27 
and 68 and state highways 40 and 227, and served by the Frank- 
fort and Cincinnati and the Louisville and Nashville railways. Pop. 
6,697 in 1940; 6,204 in 1930 I t  is the trade centre of a section 
of the blue grass region. 

PARIS, a city of northwestern Tennessee, U.S.A., the county 
seat of Henry county; served by the Louisville and Nashville 
and the Nashville, Chattanooga and St. Louis railways. Pop. 

I 4,730 in 1920 (26% Negroes); 8,164 in 1930; 6.395 in 1940, by 
the federal census, besides a considerable additional number in ad- 
jacent suburbs. I t  is an important shipping point for clay, tobacco, 
cotton, grain and vegetables, and has large timber interests. The 
city was founded in 1820 and incorporated in 1823. 

PARIS, a city of northern Texas, U.S.A., the county seat of 
Lamar county; IOO mi. N.E. of Dallas and 15 mi. from a free 
highway bridge over the Red river. I t  is served by the Frisco, the 
Gulf, Colorado and Santa Fe, the Paris and Mount Pleasant, the 
Southern Pacific, and the Texas and Pacific railways. Pop. 15.649 
in 1930 and 18,678 (18% Negroes) in 1940 by the federal census. 
I t  is an important cotton market, sales from wagons aggregating 
35,000-50,000 bales in a season; a shipping point for the farm and 
orchard produce of a wide area; has a large wholesale distributing 
business, and more than 50 manufacturing plants, with an outpi~t  
in 1939 valued a t  $4,ooo,ooo. The city has an aldermanic form 

I of government in which the mayor functions as city-manager. 
Paris was settled in 1841, incorporated as a town in 1874, and 
chartered as a city in 1905. 

PARIS, CONFERENCE OF. The conference for framing 
the treaties which ended the World War was held in Paris in 
1919-20. 

I. PRELIMINARIES 

T h e  Pre-Armist ice Agreement.-Germany faced complete 
defeat and unconditional surrender when, one after the other, 
her allies Bulgaria, Turkey and Austria-Hungary broke under 
the strain of war in Sept. and Oct. 1918, and sought terms with 
the enemy. Germany saw her best chance in overtures to  the 
President of the United States, whose speeches during months 
past had underlined the principles necessary to  the restoration 
and preservation of world peace (see FOURTEEN POINTS). AC- 
cordingly, on Oct. 4 the German Government despatched a note 
to  Wilson through the Swiss Government requesting an armistice, 

In  reply, President Wilson laid down the stipulations that 
before negotiations for peace could be opened: ( I )  Germany must 
accept without qualification the principles of the Fourteen Points, 
leaving for discussion only the practical details of their applica- 
tion; ( 2 )  the German armies must be withdrawn from all terri- 
tories of the Allies under the direction of the Allied military 
authorities; (3) Germany must cease all illegal and inhuman 
practices and abandon unlimited submarine warfare; and (4) 
the German nation must free itself of the arbitrary Government 
which had conducted the war. Gen. Ludendorff resigned rather 
than accede to those conditions, but the civil Government, al- 
though it protested against the charges of illegal and inhuman 
practices, despatched a note on Oct. 20 accepting the stipulations 
of President Wilson as preliminary to  an armistice. Wilson then 
presented the matter to  the Allies. The President had already 
sent Col. Edward M. House to  Paris as American representative 
on the Supreme War Council. H e  met with the Allied leaders, 
Lloyd George, Clemenceau and Orlando, to discuss, first, whether 
an armistice should be granted, and second, whether Germany's 
request that the Fourteen Points be used as  the basis of peace 
should be accepted. 

President Wilson has been much criticized on the ground that 
he was responsible for too early a peace, and that had it  not 
been for him terms would have been dictated to  Berlin. This is 
far from the truth. The Allied Council agreed to grant the 
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Armistice on the recommendation of the military leaders; the 
Americans were in fact less eager than the French and the British 
for  the cessation of hostilities. T o  be certain of Allied sentiment 
regarding the Armistice, House asked Marshal Foch directly 
whether or not f rom a purely military point of view he would 
prefer to  have hostilities cease on the terms proposed. Foch 
replied that, since the terms demanded of Germany were prac- 
tically the same as those that would be demanded a t  Berlin, he 
was opposed to the useless sacrifice of even one more life. 
"On ne fait la guerre que pozlr ses re'sultats." 

The Allied leaders were more doubtful whether President Wil- 
son's Fourteen Points should be taken as the basis of the peace, 
as  Germany asked. Clemenceau, Lloyd George, Hymans and 
Orlando each raised objections. They finally agreed, however, 
upon the strong insistence of Col. House, to accept the Fourteen 
Points with two reservations regarding the freedom of the seas 
and restoration of invaded territory. Acknowledging these reser- 
vations, Wilson on Nov. j communicated the reply of the Allies 
to the German Government. This note is of vital importance. 
" It constitutes the formal and written offer of the Allied and 

. Associated States to  conclucle with Germany ( a )  an armistice 
convention and (b)  a treaty of peace. This offer, i t  is conceived, 
was accepted by Germany by the act of sending representatives, 
through military channels, to  meet Marshal Foch for the purpose 
of arranging an armistice. By the acceptance of the offer a 
solemn Agreement was reached which served, both morally and 
legally, as the basis of the armistice convention and the treaty 
of peace1." 

The note of Nov. 5 ,  in which Wilson stated that Marshal Foch 
would communicate the conditions of an armistice, contained the 
text of the memorandum of observations by the Allied Govern- 
ments on the correspondence between President Wilson and 
Germany. I n  this memorandum those Governments "declare 
their willingness to make peace with the Government of Germany 
on the terms of peace laid down in the President's address of 
Jan. 8, 1918 (the Fourteen Points), and the principles of settle- 
ment enunciated in his subsequent Addresses," subject to two 
qualifications. These reserved complete liberty, as regards the 
"freedom of the seas," and interpreted "restoration of invaded 
territory" as meaning that "compensation will be made by Ger- 
many for all damage done to the civilian population of the Allies 
and their property by the aggression of Germany by land, by 
sea and from the air." 

Both the Allied and Associated Powers and the Germans 
accepted this Pre-Armistice Agreement as the basis of the peace. 
The protests of the German delegation against the Versailles 
Treaty in May 1919 were based upon their allegation that the 
treaty was not in  accord with the principles of the agreement. 
The Allied and Associated powers, although they denied the valid- 
ity of the allegation, explicitly acknowledged the validity of the 
basis: "The Allied and Associated Powers are in complete accord 
with the German delegation in their insistence that the basis for 
the negotiation of the treaty of peace is to  be found in the cor- 
respondence which immediately preceded the signing of the 
Armistice of Nov. I I ,  1918~." 

O r g a n i z a t i o n  of Peace Conference.-Representatives of 
the chief Allied and Associated Powers-France, Great Britain, 
Italy, Japan and the United States-held consultations in Dec., 
and the first plenary session of the Peace Conference did not 
take place until Jan. 18 1919. President Wilson did not reach 
Europe until Dec. 13 1918. The British Prime Minister, Lloyd 
George, was detained a t  home by the political uncertainties of a 
general election until after New Year. So important to any nego- 
tiations was the participation of these two heads of governments 
that nothing definite could be attempted until their arrival. In 
the meantime, the smaller Powers which had been overrun by the 
armies of Germany had time to reorganize their governments 
and t o  send plenipotentiaries to  the Conference. 

The Peace Conference was called by the five principal powers 

ITemperley, A History of the Peace Conference of Paris, i., 382. 
2Reply of the Allied and Associated Powers to the Observations of 

the German Delegation on the Conditions of Peace, 

to  assemble a t  Paris. Geneva had been suggested as a neutral 
meeting-place for victors and vanquished, but the opinion pre- 
vailed that the enemy should be excluded from the conference 
until summoned to hear the terms which must be accepted. 
Brussels also was suggested in  appreciation of Belgium's heroic 
rBle in the war, but the honour was finally given to France. The  
war against the Central Powers had been directed from France; 
there sat the Supreme War Council of the Allies, and upon this 
the structure of the Peace Conference could best be erected. 

11. ORGANIZATION OF THE CONFERENCE 
The Council  of Ten.-Upon the arrival of Lloyd George in 

Paris, a meeting of the Supreme War Council was held, Jan. 12, 
a t  the Quai d'Orsay. France was represented by  Clemenceau and 
Pichon, Great Britain by Lloyd George and Balfour, Italy by  
Orlando and Sonnino, the United States by Wilson and Lansing. 
Though ostensibly an informal conversation among plenipotentia- 
ries of the four leading Powers, the meeting was the occasion of 
the significant decision to add only the representatives of Japan 
to the Supreme Council and to exclude all others from the major 
decisions of the Peace Conference Thus the Council crf Ten 
sprang from the Supreme War Council. There also came t o  Paris 
the representatives of Belgium, Serbia, Rumania, Greece and the 
other States-32 in all-which had fought against the Central 
Powers or had broken off diplomatic relations with them. Ob- 
viously it  was impossible for all to  have equal part in determining 
the conditions of peace. T o  each, seats and a vote were allotted 
in the plenary sessions of the conference. Representatives of those 
states which had remained neutral during the war, and yet  had 
interests to safeguard or to  advance at  the Peace Conference, 
were permitted to  attend only those sessions which were arranged 
for discussion of their claims, whenever they were specially 
summoned by the five chief Powers. I t  had been the intention 
of the latter, a t  first to  put on the same footing the new states 
which were rising from the ruins of the Central Powers. Before 
the first plenary session, Poland and Czechoslovakia were con- 
ceded representation in the conference; but Yugoslavia-includ- 
ing Serbia, Montenegro and the south Slav provinces of Austria- 
Hungary-was not officially recognized until the end of May, 
chiefly because of the opposition of Italy. 

T h e  Delegates.--Outstanding among the delegates from the 
smaller Powers were Hymans, Foreign Minister of Belgium; 
Paderewski, Premier of Poland, and his Foreign Minister Dmow- 
ski; and Bratianu, Premier of Rumania. For Serbia and the 
south Slavs came Pasik, VesniE and TrumbiC. Venizelos came to 
speak for Greece. For Czechoslovakia came its Premier, Kra- 
marsz, and the brilliant young Foreign Minister, BenCS. The 
new Kingdom of the Hejiiz was represented by  the Emir  Feisul. 

But there was considerable dispute before the five principal 
Powers finally assigned places in the conference to each state in 
accordance with its military strength and its share in the war. 
Five seats were given to each of the five chief Powers; three 
apiece were assigned to Belgium, Serbia and Brazil; two each to 
Canada, Australia, South Africa, India, China, Czechoslovakia, 
Poland, Greece, the Hejgz, Portugal, Rumania and Siam; one 
each to New Zealand, Bolivia, Cuba, Ecuador, Guatemala, Haiti, 
Honduras, Liberia, Nicaragua, Panama, Peru and Uruguay. Many 
delegates were thus left out, but the panel system was adopted 
so that all Powers could use their plenipotentiaries in rotation if 
they desired. Representatives of the British Dominions, for 
example, more than once shared in important decisions of the 
Supreme Council by reason of their membership in the panel of 
the British Empire. Other work was found for excess members 
of several delegations on commissions and sub-committees. 

When the plenary assembly of the conference met for the first 
time on Jan. 18 it proved to be only a body of approval merely 
passing upon actions that had already been determined in the 
Supreme Council. Clemenceau was elected president of the con- 
ference. A secretariat-general previously selected by the Supreme 
Council was appointed. A drafting committee was approved, on 
which had been placed only representatives of the five chief 
powers. The smaller Powers endeavoured to protest against such 
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rigid control by the Five. But a t  the second plenary session on 
Jan. 25 Clemenceau bluntly dismissed their objections with 
auusion to the 12,000,000 soldiers behind the Five Powers. 

A d m i n i s t r a t i v e  Work.-With this matter of authority arbi- 
trarily arranged, the Peace Conference settled to  the work of 
constructing a peace. Peace-making, however, was not to  be its 
sole task. I t  was obliged also to assume executive duties of 
tremendous consequence. I t  must direct the Allied Armistice 
Commission a t  Spa. I t  must set up and control the Supreme 
Economic Council a t  Paris. I t  had to maintain its own authority 
over Poland, Germany, Hungary, Czechoslovakia and Rumania. 
The Supreme Council of the Conference administered the Armis- 
tice by instructions to  Marshal Foch, who in turn forwarded 
them to the International Commission a t  Spa. The Allied rnem- 
bers of the commission consequently had no authority to  make 
any decision beyond their instructions. They did have full 
power to  explain and to stress important points in  the Allied 
interpretation of the Armistice and, by personal intercourse, to  
prevail upon the German representatives to  accept the decisions 
of the Supreme Council a t  Paris. The matters that chiefly con- 
cerned the Armistice Commission were: the withdrawal of Ger- 
man forces from the territory of the Allies and their demobiliza- 
tion, the repatriation of prisoners interned in Germany, surrender 
by Germany of the required amounts of arms, aeroplanes, mer- 
cantile and agricultural machinery, railroad equipment, and the 
delivery of other commodities stipulated in the Armistice. 

Supreme Economic Council.-At the instance of President 
Wilson, on Feb. 8 the Supreme Council resolved t o  create a 
Supreme Economic Council of five members each from interested 
Powers to advise the conference on the temporary economic 
measures necessary pending the completion of peace negotiations. 

At its first meeting on Feb. 1 7  the Supreme Economic Council 
decided to co-ordinate the work of all the former war boards 
and to direct them as sections of its own organization. As a 
result, matters of food and relief were placed under Herbert 
Hoover of the United States as director-general; matters of 
finance, under Norman Davis of the United States; the problems 
of communications were ultimately assigned to Brig.-Gen. H. 0 .  
Mance of Great Britain; raw materials, to Loucheur of France; 
problems of blockade, to Vance RlcCormick of the United States; 
and shipping to Kimball Cooke of Great Britain. 

The Supreme Economic Council endeavoured to supply dev- 
astated areas with materials necessary for reconstruction and to 
revive the economic activity of those countries which were vic- 
tims of the war. I t  was especially concerned with the problem 
of relieving the famine-stricken areas of Eastern Europe-a situ- 
ation recognized as dangerous to  political stability and likely to 
encourage the spread of Bolshevism. I t  arranged the Brussels 
Agreement by which Germany was provide8 with foodstuffs, to 
carry out that provision in the Armistice which pledged the Allies 
to revictual Germany in return for cash payments. I t  delegated 
to a sub-committee the special task of economic administration 
in the territories of Germany occupied by Allied armies. I t  
carried on direct negotiations with the German Finance Com- 
mission, studied the economic effects of the Allied blockades of 
a Bolshevist Russia and Hungary, and urged the Supreme Council 
of the conference to relax those blockades for the benefit of the 
peoples of other states near by. I t  relaxed the blockade against 
Germany and reorganized the transportation systems of Austria, 
Hungary and Poland. 

I n  short, the Supreme Economic Council under the efficient 
chairmanship of Lord Robert (Viscount) Cecil, established only 
as a temporary commission to administer economic affairs until 
the advent of peace, became one of the most important inter- 
national. bodies directing the reorganization of Europe. After 
the Treaty of Versailles had been signed, it  continued to act as 
agent for the Allies. The last meeting was held in Feb. 1920. 

Host i l i t ies  o n  Eas te rn  Fronts.-The authority of the Peace 
Conference was menaced seriously not only by the hostility of 
the enemy, Germany, but by the resistance of the ally, Rumania, 
and the new governments of Poland and Czechoslovakia. Early 
in Nov. 1918 hostilities had broken out between the Poles and 

the Ruthenians in East Galicia, where Polish proprietors consti- 
tuted a landed minority, and Ruthenian peasants, closely related 
to the Ukrainians in Russia, were a majority. During Feb. 1919 
an Allied Mission intervened, but the Ukrainian commander re- 
fused to accept the proposed truce. In  March the Supreme 

' Council of the Peace Conference arranged another truce with 
the Ukrainian commander, and on April 2 set up an Inter-Allied 
Commission at  Paris to  arrange the terms of an armistice concern- 
ing Eastern Galicia. The Polish delegation rejected this armistice 
on the ground that Poland's safety required military occupation 
of East Galicia. The Supreme Council sanctioned the Polish occu- 
pation. The status of Eastern Galicia was left for later decision. 

T o  safeguard Poland on its western border, the Peace Confer- 
ence imposed an obligation upon Germany that had not been 
stipulated in the Armistice. I n  Posen, where Germans constituted 
in large part the class of landed proprietors and Poles were the 
peasants, local conflicts developed during Dec. 1918 between 
garrisons and Polish volunteer forces. The Peace Conference 
finally in Jan. 1919 despatched an Inter-Allied Commission to 
stop these hostilities and served notice of that intention upon 
Germany through Marshal Foch. Germany protested, but prac- 
tically accepted the provisional line of demarcation as laid down 
by the Allied Commission until the boundaries of Germany and 
Poland were determined by  treaty (see below VERSAILLES, TREATY 
OF). Germany also objected strongly to the transport of Gen. 
Haller's Polish army from France to Poland via Danzig, on the 
ground that its presence would prejudice the ultimate disposition 
of Danzig. The conference forced Germany to admit the technical 
right of the Allies to use Danzig as such a port of entry to  
Poland, but allowed Germany to route Haller's army via railroad 
without touching Panzig. 

Still more vexatious to the Peace Conference, perhaps, was the 
situation that developed in Hungary after the establishment of 
a Bolshevist regime under BCla Kun and the conflict between 
Hungary and Rumania. (See HUNGARY, History.) Other matters 
to distract the Supreme Council of the Peace Conference from 
its major task of peace-making were the sharp controversies 
between Czechoslovakia and Poland over Teschen and between 
Austria and Yugoslavia over Klagenfurt. The situation in 
Russia caused much discussion during the first days. Decision 
was reached on Jan. 2 2  that all the Russian factions should be 
summoned into consultation on the island of Prinkipo, in 
order to determine who was to  be responsible for Russian in- 
terests a t  the Peace Conference. But nothing came of the effort. 
Neither the old Tsarist order, the revolutionary Government of 
Kerensky, nor the Bolshevist rCgime of Lenin were represented 
at the Peace Conference. Nor were the new Baltic States-Fin- 
land, Estonia, Latvia, Lithuania-which were breaking away from 
the old Russian Empire. 

Official Language.-Two preliminary questions of procedure 
for a time disturbed the plenipotentiaries a t  Paris. What was 
to be the official language of the conference? Should its pro- 
ceedings be made public? It was decided that French and English 
texts, of equal authority, should be presented in the treaty with 
Germany, which included the Covenant. Italian texts, along with 
English and French, were presented in the Austrian, Hungarian 
and Bulgarian treaties; and in all these the French version was 
declared to prevail in case of divergence. The languages of the 
enemy states were denied admission to the texts of the treaties. 
With regard to  publicity for the actions of the conference, t h e  
decision was reached to withhold details of discussions as  much 
as possible until definite understandings had been secured. 

Special Commissions.-Among the special agents established 
to assist in making a peace were commissions on:-(I) Respon- 
sibility for War and Guarantees, with Lansing of the United 
States as president, and sub-committees on criminal acts, respon- 
sibility for war, responsibility for violation of laws and customs 
of war; (2) Reparation for Damage, with Klotz of France presid- 
ing and sub-committees on estimation of damages, financial capac- 
ity of the enemy, and means of payment and reparation; (3)  
International Labour Legislation, with S. Gompers (U.S.A.) pre- 
siding (see I~TERNATIONAL LABOUR ORGANIZATION) ; (4) Inter- 
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national Control of Ports, Waterways and Railways, with Crespi 
of Italy as president and sub-committees on transit a!ld control of 
routes of communication; (5) Financial Questions, with Montagu 
of Great Britain presiding, and sub-committees on financial prob- 
lems preliminary to peace, on monetary questions, enemy debts 
and so on; (6) Economic Questions, with ClCmentel of France as 
president and sub-committees on permanent commercial relations, 
tariffs and customs, navigation, industrial property and others; 
(7) Aeronautics, with Colonel Dhb of France as president; (8) 
Inter-Allied Naval and Military Affairs, under the presidency 
of Marshal Foch, which with other associated committees con- 
structed the military and naval and air terms for presentation t o  
the enemy; and ( 9 )  The Central Commission on Territorial 
Questions, over which Tardieu of France presided, to co-ordinate 
the work of the committees and commissions examining the 
complex problems of Czechoslovakia, Poland, Rumania, Yugo- 
slavia, Greece, Albania, Belgium, Denmark, the Saar valley and 
Alsace-Lorraine. 

In  all of these agencies of the Peace Conference the five Allied 
and Associated Powers kept for themselves either the entire mem- 
hership or a t  least a majority over the smaller Powers. 

111. COVENANT O F  THE LEAGUE 
First and most important of ail was the commission on the 

League of Nations, chosen on Jan. 25 a t  the second plenary session 
of the conference upon the recommendation of the Supreme 
Council. The membership of this commission was drawn from 
the political leaders of 14 nations. Among them were Lord Robert 
Cecil and Gen. Smuts of the British Empire, Bourgeois of France, 
Orlando of Italy, Hymans of Belgium, Venizelos of Greece, Ves- 
nich of Serbia, Wilson and House of the United States. The 
commission met on Feb. 3, and after daily sessions in the Hotel 
Crillon (held a t  hours that did not conflict with the meetings of 
the Council of Ten)  presented to the plenary sesslon of the 
conference on Feb. 14 the first draft of the Covenant. The usual 
procedure a t  the conference, of translating into French when 
English was used and into English when French was spoken, 
lengthened the sittings twofold and, while necessary, consumed 
much tirne. On the other hand, a t  the meetings of the commission 
to form the Covenant for the League of Nations, mterpreters, 
sitting by those who did not speak both languages, kept them 
informed in an undertone of the progress of the discussion. I t  
was agreed by the commission to use as a basis for discussion 
the American plan for the Covenant prepared by Wilson and 
House, which had, by consent, been put into legal phraseology 
by Sir Cecil Hurst and David Hunter Miller, legal advisers re- 
spectively of the British and American delegations. There were 
difficult problems to solve. The question of political equality and 
that of having a league with an army a t  its command to enforce 
its decisions, advocated by the Japanese and French respectively, 
caused acrimonious debates. 

The debate in the plenary session-the one important discus- 
sion in that body throughout the period of the conference- 
resulted in approval of the principle of the Covenant and brought 
forward various suggestions for amendment. President Wilson 
left on the following day for the United States. 

The Covenant was revised by the commission and finally ap- 
proved by the fifth plenary session of the conference on April 28, 
without change of a single word. I t  is to be doubted whether 
there were many sitting a t  that historic table who realized that 
with the acceptance of the Covenant a new phase of civilization 
had begun and that the League of Nations was its keystone. The 
Covenant specifically provided for safeguarding the Monroe 
Doctrine against actions by the League; it  contained a clause to  
permit any state to  withdraw upon giving notice of its intention 
two years in advance. The chief objection to the Covenant raised 
in  America was passed over. With the full support of President 
Wilson, Article X. was retained in the Covenant. See also LEAGUE 
OF NATIONS. 

IV. PROGRESS O F  PEACE MAKING 
Counci l  of Four.-Four days after President Wilson left for 

the United States, Clemenceau was shot by a fanatic. AIthough 
not dangerously wounded, he was confined to his home. Col. 
House, who had been delegated to  take Wilson's place, came t o  
meet him there and, with the return of Lloyd George from 
England, the same group was reformed which had worked with 
celerity and success during the Armistice proceedings. Thus the 
Council of Four took form. The Japanese plenipotentiary, 
Saionji, held to the policy of standing off when Japanese in- 
terests were not concerned, especially when the matters under 
discussion pertained purely to  a European problem. 

Upon Wilson's return to  Paris (March 14) he replaced House 
in  these informal conferences. The four heads of states aban- 
doned the Council of Ten. I t  was reduced to the five foreign 
ministers. Whenever they desired, the Four assumed the authority 
of the Ten as the Supreme Council of the Peace Conference and 
drew apart to  confer in private. The ministers of foreign affairs 
continued to sit as a Council of Five, although they were con- 
cerned chiefly with minor executive duties and other matters of 
routine. But, while the Four were still engrossed in negotiation 
with the recalcitrant German delegation, the Five went ahead 
with discussion of the terms to be given to Austria. The power 
of the Peace Conference had been drawn into the hands of four 
men, and the Italian, Orlando, found that final decision belonged 
really to  the Three-Clemenceau, Lloyd George and Wilson. 

No one listened to the arguments of the Four except their in- 
terpreter, Capt. Paul Mantoux, and later their secretary, Sir 
Maurice Hankey, who rendered invaluable service by keeping 
the minutes of their discussions and by drafting the resolutions 
upon which they agreed. On occasion, experts were summoned 
to give data and technical advice. Inter-Allied commissions were 
formed directly by the Four and ordered to report to  them. 

N a t i o n a l  Claims.-When Wilson returned to Paris (March 
14) the problem of meeting the claims of France, Italy, Belgium 
and Japan Immediately became acute. The French asked for  
continued occupation by the Allies of the Rhineland and the 
bridgeheads of Cologne, Coblenz and Mainz. Unauthorized de- 
mands were made for the permanent separation from the Reich 
of German territory on the left bank of the Rhine. France asked 
further for complete sovereignty over the Saar Valley, as  com- 
pensation for its own mines which had been deliberately ruined 
by the German forces. The French representatives pressed 
vehemently for "integral reparation," assessment of actual 
damages done by the enemy and exaction of the total amount in 
reparation. France supported Poland's claim to complete sover- 
eignty over Danzig and the approaches to  that city. 

Although a t  one time (April 7) President Wilson threatened 
to break off negotiations over these questions and return to  the 
United States without finishing the task of peace-making, com- 
promises that he could accept were found one after another. The 
scheme for a republic on the Rhine was repudiated, but agree- 
ment was reached that the left bank of the Rhine, and a wide 
strip on the right bank, should be demilitarized and all fortifica- 
tions razed, and that the Allies should maintain their joint military 
occupation for I j years. I t  was to  be continued if France, in the 
opinion of the Allies, was not then sufficiently secured against an 
unprovoked attack. The decision to prohibit union of Germany 
with Austria, described by Tardieu as one of Clemenceau's fun- 
damentals, was inserted in the first draft of the German Treaty in 
May and remained there in the definite text of June 28. 

As for the French claim to the Saar valley, the compromise was 
reached that France should have full ownership of the coal mines 
but that, on account of the 6j0,ooo German inhabitants, goverll- 
ment of the region should not be given to France but should be 
put under the control of the League for 15 years. At the end 
of that time, the inhabitants resident prior to  this arrangement 
should vote for one of three settlements: the status quo under 
the League, union with France or return to Germany. I n  case 
they voted for return to  Germany, France was to give back the 
mines and to receive compensation from Germany. 

Reparations.- The problem of reparation was not effectively 
solved by the Council of Four. Many English and American 
advisers, thinking of Germany's exhaustion, the danger of making 



PARIS, CONFERENCE OF 
the German people desperate and the mistaken policy of asking 
that a blank cheque be signed and handed over for the Allies to 
fill in, urged that Germany be cleared of charges for reparation 
by payment a t  once ~f whatever amount it could produce. The 
debate ramified into the uncertainties of Germany's capacity to 
pay and the largest sum for which Germany might be held liable. 
The French view prevailed. I t  was agreed that Germany should 
be held liable to pay to the last cent. The demands of the 
British and French that pensions should be included in the repara- 
tions bill were first opposed by Wilson, but he finally yielded (see 
REPARATIONS). The deadlock over Danzig was broken by Lloyd 
George, who sought and found a way between Wilson's Thirteenth 
Point that Poland should have free and secure access to the sea, 
and British fears that a Germania irredenta with 2,000,000 inhabi- 
tants might be created. Danzig was to be a free city under the 
protection of the League of Nations, but Poland was to have 
access through Polish territory t o  the Baltic Sea and virtual 
control over Danzig's interests abroad. Within a week after 
President Wilson hid threatened to leave the conference, these 
differences had been ironed out so well that the representatives 
of Germany were invited to appear a t  Versailles on April 25. 

Crises over  Nat ional  Claims.-But another crisis suddenly 
appeared. The Italians threatened to withdraw from the con- 
ference unless their claims to Austro-Hungarian territories were 
met before the Germans signed the treaty. These claims were 
grounded upon promises given by France and Great Britain in 
the secret Treaty of London (April 26, 1915). Orlando went 
further, however, to claim the city and port of Fiume (q.v.)  
which had not been allotted to Italy by the secret treaty. In this 
case he argued for the principle of self-determination, although 
he had opposed the application of that principle to the German 
population in the Tyrol south of the Brenner Pass. Wilson gave 
way to Orlando's contention to the extent of agreeing that Italy's 
northern frontier should be extended to the Brenner. But he 
resisted the Italian pretensions on the eastern shore of the 
Adriatic; for they were advanced a t  the expense of Yugoslavia 
and Albania. Fiume had a large Slav population and a purely 
Slav hinterland. I t  was the natural seaport of the Slav and 
Magyar regions to the east. Wilson rejected the suggestion that 

, Fiume should be given to Italy in exchange for the Italian renun- 
ciation of claims upon Dalmatia under the Treaty of London. 
On April 23 Wilson publicly declared his reasons for opposing 
Italian claims. Orlando and his foreign minister, Sonnino, left 
Paris for Rome, but returned after the conference determined 
to proceed with the German treaty. They reached Paris on May 
7, a day too late for the sixth plenary session, which approved 
the draft of the treaty, and only a few hours before it was handed 
to the Germans a t  Versailles. The Italians were back in the 
conference, but the question of the Adriatic was not settled. 

Meanwhile the claims of Belgium, Yugoslavia and Japan 
further complicated the situation for the Council of Four. Hymans 
appeared on April 29 to demand that, as Belgium had been first 
to suffer in the war, she should be first to receive compensation 
for war costs. She had been promised as much in the Armistice. 
He asked that Belgium be given a prior lien upon $~oo,ooo,ooo 
of the first cash receipts from Germany and complete settlement 
of the Belgian account within ten years. Eventually the American 
view prevailed, that Belgium's case was different from all others. 
Belgium was practically assured payment of her war costs by 
receiving a special issue of German bonds and priority on the 
cash receipts. Serbia immediately asked for $~oo,ooo,ooo, but 
the Council of Four dismissed that claim summarily. 

The Japanese issue, however, could not be settled so easily as 
the Belgian or the Serbian claims. The Japanese representatives 
took exception to the suggestion that the German area in Shan- 
tung should be handed back directly to the Chinese. Japan claimed 
Shantung on several grounds, and a secret agreement in 1917 with 
the Allies had assured Japan that they would offer no objection 
to Japanese claims in Shantung, although the United States had 
never been a party to the agreement. Wilson resisted the Japanese 
claims, but finally accepted a compromise on April 30. 

The Italian crisis was threatening to disrupt the conference, 

and an understanding with Japan was more than ever necessary. 
I t  was to the effect that the Japanese were to keep Kiaochow and 
its adjacent district, with rights also to exploit the mines and 
railways in the peninsula; but that Chinese sovereignty would 
be restored over the peninsula of Shantung "as soon as possible." 
The American President expressed faith in the oral promise of 
the Japanese that Japan would eventually evacuate Shantung in 
favour of China and retain there only commercial concessions. 
The Chinese representatives a t  the Peace Conference did not have 
such faith. They refused to sign the treaty with Germany. But 
they gained a place for China in the League of Nations by signing 
the subsequent treaty with Austria. 

V. TREATY OF VERSAILLES 
With these crises over national claims passed, the draft of the 

treaty with Germany was handed to its chief representative, 
Count Brockdorff-Rantzau, on May 7, 1919, a t  the Trianon. 
Without rising from his chair the German hurled sharp words at 
the representatives of the Allies for their dilatory methods. In 
the past six months, he declared, the blockade had caused the 
deaths of hundreds of thousands in Germany. "Think of that," 
he said, "when you speak of guilt and punishment." He and his 
countrymen would accept the liabilities to which they were com- 
mitted by the Armistice, would share in restoring Belgium and 
the devastated areas of France. But they and their nation did 
not hope for a just peace. "We know," he said, "the power of 
the hatred that we encounter here." 

German Objections.-The Germans were given 15 days, and 
then an extension of time, in which to represent their objections 
to the terms of the treaty. They complained that the Allied plan 
for reparations was too severe and claimed the right of appeal 
from the assessment of the Reparations Commission to some 
neutral arbitrator. They demanded a plebiscite in Alsace-Lorraine. 
In  place of the Allied arrangement for the Saar valley, they 
offered fixed annual supplies of coal to France until the French 
mines should be restored. Instead of giving up Danzig, Memel 
and West Poland, they offered to make Danzig, Memel and 
Konigsberg free ports under German sovereignty. They de- 
manded that Germany's claim to its colonies should be referred 
to arbitration. They asked for reciprocity with regard to com- 
merce and goods in transit. They offered to negotiate concerning 
the League of Nations, provided Germany were admitted imme- 
diately, the members of the League were pledged against waging 
economic war and the Allied Powers also should abolish compul- 
sory military service within two years and disarm themselves. 
They desired that the armies of occupation should leave German 
territory within six months after the signing of the treaty. They 
summed up their criticisms with the charge that the treaty as a 
whole was inconsistent with the terms of the Pre-Armistice 
Agreement. Such an imputation was angrily rejected by the 
Allies, but suggestions were made in the Supreme Council of the 
conference that the terms of the treaty should be softened. 

Movement f o r  Revision.-Lloyd George, backed by mem- 
bers of the British Ministry and representatives of the British 
Dominions, led the movement for revision. But the dangers of 
further delay were apparent. The movement for revision came to 
an end on June 13 with the only consequence that some conces- 
sions were made to Germany on minor points. 

The Allies maintained their position with regard to reparations 
and the armies of occupation. They conceded some changes in 
the Polish frontier, to make i t  more consistent with ethnographic 
divisions. They agreed to a plebiscite in Upper Silesia. They 
withdrew the provision for making the Kiel Canal an international 
waterway. They intimated that they would open negotiations at  
once looking toward reduction of their own armaments. They 
promised to admit Germany into the League, if Germany com- 
plied with the terms of the treaty. They invited from Germany 
an offer (hedged round with many conditions), within four 
months of the signing of the treaty, of a lump sum to settle 
reparations. This suggestion was not accepted by Germany. 

There was suspense as Count Brockdorff-Rantzau presented 
the final terms of the Allies to the German Government at  Wei- 
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mar. The Allied Armies of Occupation prepared for a general 
advance into Germany if the Germans should refuse to sign the 
treaty. The Scheidemann Ministry resigned on June 20, and the 
new Premier, Bauer, offered on the next day to sign the treaty 
without its articles requiring the surrender of war criminals and 
declaring Germany solely responsible for causing the war. The 
Allies refused. In  this tense situation, the crews of the German 
battle-fleet scuttled their ships in Scapa Flow. But on June 2 2  

Bauer obtained the permission of the Weimar National Assembly 
to sign without conditions, and the new German Minister of 
Foreign Affairs, Miiller, with his colleague, Dr. Bell, at last on 
June 28 signed the treaty in the Salle des Glaces at  Versailles. 

Subsidiary Agreements.-Dependent upon the Treaty of 
Versailles, although apparently the result of separate negotiations 
among the interested Powers, were several other treaties and in- 
ternational agreements: ( I )  two defensive treaties, each signed by 
France, first with Great Britain, and next, with the United States. 
The two latter Powers bound themselves to come to the aid of 
France in case of an unprovoked aggression by Germany any time 
within the next ten years. Great Britain made her ratification 
dependent on that of the United States. The latter refused to 
ratify, and so both treaties became nugatory; ( z j  a protocol de- 
fining certain ambiguities in the Treaty of Versailles; (3) an 
agreement among the United States, Belgium, the British Empire, 
France and Germany to define the nature of the military occupa- 
tion of the Rhineland; (4) a treaty between Poland and the Allies 
to assure protection of life and liberty to all inhabitants of Poland 
without distinction as to birth, nationality, language, race or reli- 
gion. Similar protection was later secured by the Allied Powers 
for minorities in Czechoslovakia, Rumania and Yugoslavia, pro- 
visions which were not applied to Italy (see MINORITIES; ST. 
GERMAIN, TREATY OF). 

Ratification.-The Treaty of Versailles was ratified on July 
9 by Germany, and by Oct. Great Britain, France, Italy and 
Japan also had ratified. The exchange of ratifications was delayed 
for two reasons. First, it was hoped that the Senate of the United 
States would ratify at  least with reservations. Second, Germany 
must make amends for the destruction of its fleet in violation of 
the Armistice. 011 Nov. 19, 1919, the American Senate failed to 
ratify; but on Jan. 10, 1920, Germany finally signed a protocol to 
give compensation for scuttling the fleet. Then the exchange of 
ratifications was made at  Paris between the European Allies and 
Germany, and on Jan. 16, 1920, the League of Nations was 
formally inaugurated. 

VI. OTHER TREATIES 
After the Germans had signed the Treaty of Versailles on June 

28, 1919, the Peace Conference turned to the problems of Austria, 
Hungary, Bulgaria and Turkey, over which many of its commis- 
sions had been labouring for months. Chiefs of state began to re- 
sume their political tasks. Foreign ministers one by one left for 
home. Power to act in behalf of the respective states, however, 
was delegated to lesser dignitaries. The organization of the con- 
ference remained intact to complete negotiations with the former 
allies of Germany. Austria was presented with terms drawn on 
lines similar to those granted to Germany. Her representatives 
signed a t  Saint Germain-en-Laye on Sept. 10, 1919 (see SAINT 

GERMAIN, TREATY OF). And in Jan. 1920, Hungary, freed from 
its Communist rCgime and from Rumanian control, was accorded 
terms varying from the Austrian in minor details. The Hungarians 
signed on June 4, 1920 (see TRIANON, TREATY OF THE). 

For Bulgaria, a delegation headed by Teodoroff, the Prime 
Minister, arrived in Paris on July 26, 1919, but did not receive 
the draft of the treaty until Sept, 19. The Bulgarians delayed 
their reply more than a month to frame objections; but other 
than the promise for speedy admission into the League, they got 
no concessions from the Peace Conference. Further remon- 
strance from the Bulgarians led Clemenceau to give them ten 
days to accept or to reject. By this time Teodoroff had lost 
power in Bulgaria, and Stambuliisky, head of the Agrarian party, 
had taken control of the Bulgarian Government. On Nov. 27, 
1919, at  Neuilly-sur-Seine, Stambuliisky signed the treaty as the 

sole representative of Bulgaria (see NEUILLY, TREATY OF). 
Following the establishment of the League of Nations on Jan. 

16, 1920, the Peace Conference came to an end. Several issues of 
first importance remained for disposal, among them the problem 
of the Adriatic and the settlement with Turkey. The plenipoten- 
tiaries left these matters, however, to the Conference of Ambassa- 
dors or to negotiation among the interest6d states. (See AMBAS- 
SADORS, CONFERENCE OF.) Italy continued to press her claims to 
Fiume and strategic points on the eastern shore of the Adriatic. 
Great Britain and France, though recognizing their obligations 
under the secret Treaty of London, endeavoured to  satisfy Italy 
with a compromise short of those obligations so as to gain the 
approval of the American Government. But Wilson persisted in 
opposition for the sake of the interests of Yugoslavia and Albania. 
The upshot of the controversy was that Italy secured the island 
of Sasseno outside the port of Valona, the port remaining in 
Albanian hands, and a t  a later date reached an agreement with 
Yugoslavia. Albania maintained her independence and on Dec. 
17, 1920, gained admission to the League of Nations. 

T h e  Turkish  Settlement.-The Turkish question had been 
discussed at  Paris in May and June 1919 and a Turkish deputa- 
tion had visited the Conference, but the drafting of the treaty 
was not taken seriously in hand until the London Conference of 
Feb. 1920. The delay was due in part to the hope that the United 
States would join in signing the treaty, but there were also great 
difficulties involved in the assignment of mandates over the 
national minorities in the Turkish Empire. Wilson's Twelfth 
Point had stipulated that these territories should receive "un- 
molested opportunity of autonomous development." An article 
in the Treaty of Versailles indicated that some of them a t  least 
would be recognized as independent states, under such manda- 
tories as they chose to accept. 

But there had been understandings among the Allies that ran 
counter to the principle of self-determination. In  May 1916 
France and Great Britain had made the Sykes-Picot agreement 
with regard to their respective spheres of influence in Turkey. 
The French sphere was to include Cilicia, southern Armenia and 
Syria. The British area was to include Haifa and Mesopotamia. 
Palestine was to be international territory. Greece claimed the 
whole of Turkish Thrace, the Aegean islands and Smyrna, which 
Greek forces occupied in May 1919, with the approval of the 
Supreme Council of the Peace Conference. Italy claimed the 
Dodecanese, which it had held since the war with Turkey in 1912, 
and a sphere of influence on the adjacent mainland. Both France 
and the HejZz desired the Arab districts of Syria. The disposi- 
tion of Constantinople also was uncertain. 

On Feb. 16, 1920, the London Conference of the Allies an- 
nounced that Constantinople would remain the capital of Turkey; 
but a month later the Allies informed Turkey that this conces- 
sion depended upon its good behaviour. Constantinople had been 
occupied by Allied troops under the command of Sir G. F. Milne 
before the end of 1918. On April 25, at  the Conference of San 
Remo, mandates were given to France for Syria, Cilicia and the 
Lebanon; to Great Britain for Palestine and Mesopotamia, but 
the mandate over Armenia was declined both by the League of 
Nations and by the United States. Finally, on May 11, 1920, the 
draft of a treaty similar in many respects to the Treaty of Ver- 
sailles was handed to the Turkish representatives a t  Skvres. It 
was signed on Aug. 10, 1920 (see S~VRES,  TREATY OF). Thus the 
task of constructing terms of peace was brought to an end. Real 
peace, however, had not yet come to the world. 

VII. SUMMARY CRITIQUE OF THE CONFERENCE 
The Peace Conference should have sat immediately after the 

conclusion of the Armistice, and should have made a preliminary 
peace to be followed later by a permanent peace. The belligerent 
nations had been so shattered by the war that the need for bring- 
ing about a resumption of normal conditions as soon as possible 
was imperative. Much of the distress which has overtaken Europe 
since 1918 might have been avoided by an early preliminary peace. 
When the conference first got down to work there was much con- 
fusion as to method and also as to the precedence to be given 
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the subjects to be discussed. There should have been a well-de- 
fined programme laid out in advance so as to form a basis for 
discussion, as was done when the Covenant was formed. The lack 
of this caused the conference to waste time, and it  resulted in 
the setting up of the ineffective Council of Ten which was, indeed, 
a council of 30 or 40 when the secretaries, experts and representa- 
tives of states interested were included in the meetings. After 
wasting many weeks in a futile endeavour to  get a t  the facts, the 
Council of Four was substituted for the Council of Ten. Decisions 
then came rapidly. 

R e p a r a t i o n s  and Security.-The question of reparation, was 
the most potent cause of delay in negotiations. There was com- 
mon agreement that Germany should pay to the full extent of her 
capacity, but there was a wide difference of opinion as to what 
her capacity was. The heads of the British and French delega- 
tions demanded of Germany the entire cost of the war on land 
and sea. The American Commission deemed this impossible, and 
sought t o  have a sum named which Germany might reasonably be 
expected to pay. After weeks and months of fruitless discussion, 
President Wilson finally agreed to a compromise which amounted 
to Germany's signing a blank cheque to be filled in later. H e  con- 
sented to  this because it was thought that the Reparations Com- 
mission which the treaty provided, would, of necessity, name a 
sum which could be met. No one then considered the possibility 
of the United States Senate refusing to ratify the treaty. 

The question of French security ran through the discussions at  
Paris and finally was met by compromise. President Wilson and 
Lloyd George agreed on behalf of the United States and Great 
Britain respectively to  come to the assistance of France in the 
event of an unwarranted invasion by Germany. The terms of the 
treaty were somewhat indefinite, but they were the best that 
Clemenceau, after long negotiation, was able to secure. Wilson 
and Lloyd George were adamant in refusing all proposals regard- 
ing the left bank of the Rhine as a permanent line. 

I f  the Versailles Treaty had been accepted by the United States, 
the Franco-American Security Treaty would, in all probabil- 
ity, have gone through; and the Versailles Treaty would have 
been ratified by the Senate provided President Wilson had been 
willing to  accept the Lodge reservations. The Versailles Treaty 
failed by six votes of getting the necessary two-thirds; twenty- 
odd Democrats who were ardently for the treaty voted against 
it, because of the reservations. As with the League of Nations, 
the importance of the French Security Treaty was not realized at  
Paris in the making of the peace. I t  has been the crux of nearly 
all the troubles which have beset Europe since the Armistice was 
signed on Nov. 11, 1918. If the French had been assured of pro- 
tection, their attitude toward Germany, toward reparations and 
toward disarmament undoubtedly would have been more in keep- 
ing with the public opinion of the world. ( S e e  SECURITY.) 

I t  is only in retrospect that historic events are seen a t  their 
just value. Those who are making history oftentimes exaggerate 
the importance of some things and underestimate the importance 
of others. At Paris undue stress was laid on questions of enemy 
disarmament and reparations-both matters of temporary inter- 
est and susceptible of quick solution. Within a few decades they 
pass from view; but questions like the League of Nations and the 
security of France reach to the heart of peace and war, and are 
vital if Western civilization is to live. If it had been seen a t  Paris, 
untold hardships might have been averted. 

The so-called Secret Treaties were mischievous elements in 
making decisions, particularly regarding the Italian frontier. Great 
Britain and France entered the conference with their hands tied 
by promises made to Italy in order to  induce her to enter the war 
on the side of the Allies. The United States was free to act hs 
seemed best. The fight between Wilson on the one hand and 
Orlando and Sonnino on the other produced the most acute crisis 
of the conference. The breaking-point came when Wilson gave 
out his statement of April 23, 1919. This infuriated the Italians 
and they left Paris with the threat never to return. Wilson bore 
the brunt of the criticism which this rift in the conference caused, 
but he was by no means solely responsible. 

Shantung.-At this moment feeling regarding Shantung ran 

I high. No direct threat was made by the Japanese delegates, but 
it was in the alr that if the conference refused their request they 
too would withdraw. They did not ask to  keep Shantung, but 
merely that If, should be returned to China through them. Here 
again Wilson bore the brunt of the fight, and the taunts of the 
liberals throughout the world were levelled a t  him. Even his 
associate commissioners from the United States, with one excep- 
tion, protested against his acceding to the Japanese request. How- 
ever, he and House had personal assurance from Baron Makino 
and Viscount Chinda that the province would be returned. They 
were men of the highest character and integrity, and, their word, 
which has since been fully kept, was accepted without question. 

The Belgians also were dissatisfied a t  this period of the con- 
ference. Suggestions of withdrawal were made and, with Italy 
gone, for the moment a t  least, i t  would have been fatal to  the 
conference if Japan had left because her pledged word to restore 
Shantung to China was not accepted. I t  was a critical period of 
the conference, and the subsequent action of Japan has shown the 
wisdom of meeting her request. 

Self-Determination.-During the war, when President Wil- 
son announced his theory of self-determination, it  stirred the 
dormant hopes of many peoples and did much to break the disci- 
pline in the Central Powers behind the lines. This declaration of 
war aims brought to  Paris many and diverse delegations from 
Europe, Asia and Africa. They were the most picturesque as well 
as the most ill-informed and unreasoning of all those who gathered 
around the historic centre where the peace was made. This noble 
sentiment, carried to  its logical conclusion, would have wrecked 
the governmental machinery of the world. The conference has 
received unjustified blame for dividing up the Austrian Empire, 
hut it  must be remembered that the empire had already fallen 
apart before the Peace Conference met. The questions which 
came before the conference involved the boundaries of states in 
process of formation, and not the creation of such states. Had 
the conference undertaken to curb the demand for national 
independence, its authority to  do so would have been denied and 
another war would have begun. 

Mandates.-The acceptance of the principle of mandates was 
one of the most far-reaching decisions of the conference. I t  was 
a new venture in the government of backward peoples, and one 
destined to play a large part in the affairs of many nations. I t  
gave an excuse and a method for taking over the German colonies 
by the several countries interested. The German colonial empire 
vanished overnight. I t  was one of the hardest blows which her 
pride received, and one which she resents with passionate fervour. 

Until the Paris Conference there had been no attempt to reach 
a general understanding or fixed policy between the more powerful 
civilized nations regarding the control or betterment of such states 
or territories. However, the system hitherto practised was ad- 
mittedly so bad that when the conference came to the disposition 
of the late German colonies, there was general agreement that a 
more enlightened policy should be inaugurated. I n  furtherance of 
this desire Article 2 2  was incorporated in the Covenant of the 
League of Nations, and subsequently a commission was appointed 
to sit in London during the summer of 1919 for the purpose of 
preparing the terms of the mandates. Upon this commission were 
Lord Milner, who had as his adviser Lord Robert Cecil; M.  
Simon, French Minister for the Colonies; Viscount Chinda of 
Japan; Signor Marconi for Italy; and Col. House for the United 
States, with Mr. George Louis Beer as adviser (see  MANDATE). 

BIBLIOGRAPHY.-The standard history of the Peace Conference is 
A History o f  the Peace Conference i n  Paris, 6 vol., ed. H. W. V 
Temperley (1920-24). It is written chiefly by British experts, many 
of whom took part in the conference, but its point of view is objec- 
tive. The texts of the treaties are to be found in the Treaty Series 
of the British Foreign Office, published by H.M. Stationery Office 
(1920). There is a special volume, The Treaty of Peace between the 
Allied and Associated Powers and Germany (wi th  anzendments) and 
other Treaty Engagements Signed at Versailles June 28, 1919, together 
with the Reply of the Allied and Associated Powers to the Observa- 
tions of the German Delegation on the Conditions o f  Peace (1925). 
Comments by the German Delegation oa the Conditions o f  Peace and 
the Reply of the Allied and Associated Powers are published by the 
American Association for International Conciliation ( I Q I ~ )  and the 
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covering letter in the American Journal of International Law (July 
1919). See also Deutscher Geschichtskalender, V o m  Waflenstillstand 
z u m  Frieden von  Versailles, pp. 565 seq. (Leipzig, 1918). 

Important confidential documents are contained in R. S. Baker, 
Woodrow Wilson and World Settlement (1922). Important mcmoirs 
have been written by participants in the Peace Conference, especially 
AndrC Tardieu, T h e  T r u t h  about the Treaty (1921) ; B. M. Baruch, 
T h e  Making of the Reparation and Economic Sections o f  the Treaty 
(1920) ; Robert Lansing, T h e  Peace Negotiations (1921) ; see also 
J .  M .  Keynes, T h e  Economic Consequefzces o f  the Peace (1920); 
E. M .  House and C. Seymour, W h a t  Really Happexed at Paris (1921). 

(E. M. H.) 

VIII. LATER CONFERENCES IN PARIS 

After the conclusion of the important conference already de- 
scribed, three meetings of Allied statesmen were held in Paris to 
consider matters arising out of the execution of the Treaty of 
Versailles. 

Jan. 24-30,1921.-A meeting to consider proposals put forward 
by Allied experts as a result of a meeting between them and 
German experts a t  Brussels from Dec. 16-22, 1920, in continua- 
tion of the Conference of Spa (see SPA, CONFERENCE OF). The 
Allied statesmen adopted the experts' proposal for two German 
annuities, one fixed and the other on a sliding scale, but they 
proposed to saddle Germany with a far heavier burden than 
the experts had considered reasonable. The Allied Governments' 
proposals were rejected by Germany. 

Aug. 8-13, rq21.-A meeting of the Supreme Council of the 
Allied Powers to  take action upon the results of the plebiscite 
in Upper Silesia (see SILESIA, UPPER). After failing to agree upon 
a line of partition between Germany and Poland, the representa- 
tives of the principal Allied Powers decided unanimously to refer 
the question to the Council of the League of Nations, under 
Article 13 of the Covenant. 

Jun. 2-4, 1923.-A meeting between Allied statesmen to con- 
sider the terms on which Germany might be granted a repara- 
tions moratorium. The British Government proposed that Ger- 
many should be given an absolute moratorium for four years 
(except for certain deliveries in kind which were to be credited 
against future payments), on condition that Germany should 
stabilize the mark on lines suggested in the majority report of a 
commission of international experts which the German Govern- 
ment had called in during the preceding autumn; and secondly, 
that Germany should accept financial control by a foreign finance 
council, of which the German Minister of Finance was to be chair- 
man, ex oficio, and which was virtually to  supersede the repara- 
tions commission. I n  regard to  inter-Allied debts, the British Gov- 
ernment made specific proposals which would have given sub- 
stantial relief t o  France in exchange for a remission of German 
indebtedness, which would have been equally substantial. 

The gulf between these two sets of proposals was so great that 
there was no chance of an accommodation. The conference broke 
up  af ter  the French and British Governments had "agreed to 
disagree." A week later, on Jan. 11, 1923, the French and Belgian 
armies invaded the Ruhr (q.v.; see also REPARATIONS). 

PARIS, TREATIES OF. Many treaties and conventions 
have been signed a t  Paris, among the more important being the 
treaty of Feb. 10, 1763, between Great Britain and France at  the 
end of the Seven Years' War;  the Treaty of Alliance of Feb. 6, 
I 7 78, between France and the United States; the definitive treaty 
of Sept. 3, 1783, which ended the War of American Independence; 
and the Treaty of March 30, 1856, between Great Britain, Austria, 
France, Prussia, Russia, Sardinia and Turkey, which followed the 
Crimean War. When "the treaties of Paris" are referred to with- 
out qualification, however, what is commonly meant are the two 
sets of treaties signed in Paris on May 30, 1814, and Nov. 20, 
1815. The first embodied the abortive attempt made by the Allies 
and Louis XVIII .  of France to re-establish lasting peace in 
Europe after the first abdication of Napoleon a t  Fontainebleau on 
April 11, 1814. The second contained the penal and cautionary 
measures which tbe Allies found it  necessary to impose when the 
practically unopposed return of Napoleon from Elba, and his 
resumptioil of power, had proved the weakness of the Bourbon 
monarchy. i t  is yi th  these treaties. which are of great importance 

in the history of Europe and the formation of its public law, 
that this article is alone concerned. 

The treaty of May 30, 1814, and the secret treaty which ac- 
companied it, were signed by Talleyrand for France; by Lords 
Castlereagh, Aberdeen and Cathcart for Great Britain; by Counts 
Rasumovski and Nesselrode for Russia; by Prince Metternich and 
Count Stadion for Austria; and by Baron Hardenberg and W. von 
Humboldt for Prussia. Sweden and Portugal adhered later, and 
Spain adhered on July 20, to the public treaty, to  which there were 
in all eight signatories. I t  is this public treaty which is known as 
the First Treaty of Paris. The Allies declared that their aim 
was to establish a lasting peace based on a just distribution 
of forces among the powers, and that as France had returned to 
"the paternal government of her kings" they no longer thought it  
necessary to exact those guarantees which they had been regret- 
fully compelled to insist on from her late government. The pre- 
amble was more than a flourish of diplomatic humanity; for the 
treaty was extraordinarily favourable to  France. I t  secured her 
in the possession of all the territory she held in  Europe on Jan. I ,  
I 792 (Art. 11.); i t  restored her colonies, except Tobago, Santa 
Lucia, f!e de Frazce (Xauritius), Rodriguez, ar,d the Seychellcs, 
surrendered to England and the part of San Domingo formerly 
Spanish, which was to return to  Spain (Art. VIII . ) .  Sweden re- 
signed her claim on Guadaloupe (Art. I X . ) ;  Portugal resigned 
French Guiana (Art. X.). The rectifications of the European 
frontier of France are detailed in the eight subsections of Art. 
111. They were valuable. France obtained ( I )  a piece of territory 
south of Mons; (2 and 3)  a larger piece of territory around Phil- 
ippeville, on the Sambre and Meuse; (4) a rectification including 
Sarrelouis; (5) a piece of land to connect the formerly isolated 
fortress of Landau with her own dominions; (6) a better frontier 
east a t  Doubes; (7) a better frontier as against Geneva; (8) the 
sub-prefectures of Annecy and ChambCry (Savoy). By the same 
article she secured all the German enclaves in Alsace, also Avi- 
gnon, the Venaissin and hfontbi.liard. Art. VI. secured Holland to 
the house of Nassau, with an addition of territory, not defined in 
this instrument; asserted the independence, and right to  federate 
of the German states, and the full sovereignty of all the states of 
Italy outside of the Italian dominions of Austria. Art. VII.  gave 
Malta to  Great Britain. By Art. XV. France was to  retain two- 
thirds of all warships and naval stores existing in  ports which had 
belonged to the empire of Napoleon, but were outside the borders 
of France, with exception of the Dutch ships. By Art. XXXII .  
the powers bound themselves to  meet a t  Vienna within two months 
to arrange a final settlement of Europe. Among the additional 
articles was an agreement with Great Britain by which France 
undertook to suppress the slave trade. 

The separate and secret articles of the treaty (or "Secret 
Treaty" as they are commonly called), were meant to  bind France 
to  agree in principle to the readjustments and allotments of terri- 
tory and population to be made a t  the Congress of Vienna (9 .v . ) .  

The treaties of Nov. 20, 1815, and their dependent instruments, 
were signed in very different circumstances. The  representative 
of France was the duc de Richelieu; Great Britain was represent- 
ed by Castlereagh and Wellington; Austria by Metternich and 
Count Wessenberg; Prussia by Hardenberg and W. von Hum- 
boldt; Russia by Rasumovski and Capo D'Istria. The preamble 
stated the altered spirit and purpose of the Allies. I t  insisted that, 
as the powers had saved France and Europe from Napoleon's last 
adventure, they were eptitled to compensation and security for 
the future. They had decided to exact indemnities, partly pe- 
cuniary and partly territorial, such as could be exacted without 
injuring the essential interest of France. The territorial penalty 
imposed was moderate. France retained the e7zcleves she had 
~ecured  by the previous treaty. She had to resign her gains on the 
north and eastern frontier, to surrender Philippeville, Marien- 
bourg, Bouillon, Sarrelouis and Landau, to cede certain territories 
to Geneva, and she lost Annecy and ChambCry. The standard 
taken was the frontier of I 790 (Art. I ). By Art. 111. she agreed 
to dismantle the fortress of Huningen near Basle. The most griev- 
ous articles of the treaty are those which imposed the payment of 
a n  indemnity, and the occupation of a part of French terri- 
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tory a s  security for  payment. Art. IV. fixed the indemnity a t  
700,000,000 frs. Art. V. fixed the strength of the army of occu- 
pation a t  150,ooo under a commander-in-chief to  be later named 
b y  the powers, and specified the fortresses it  was to hold in  the 
north and north-east of France. The period of occupation was 
limited to  five years, but might be reduced to three. All provisions 
of the treaty of May 30, 1814, and of the Final Act of the Con- 
gress of Vienna not expressly revoked were to  remain in force. By 
an additional article the powers agreed to join Great Britain in 
suppressing the slave trade. On the day of the signing of the Sec- 
ond Treaty of Paris, a treaty of alliance, commonly spoken of as 
the treaty of Nov. 20, 181 j, was signed in Paris by Great Britain, 
Austria, Russia and Prussia. I t  contained six articles. The first de- 
clared the determination of the Allies to  enforce the treaty signed 
with France; the second, third and fourth reaffirmed their deter- 
mination to exclude the Bonaparte family from the throne, and 
specified the measures they were prepared to take to  support one 
another. The fifth declared that the alliance for the purposes 
stated would continue when the five years' occupation of France 
was ended. The sixth article stated that in order to facilitate and 
assure the execution of the present treaty, the High Contracting 
Parties had decided to hold periodical meetings of the sovereigns 
or their ministers, for the examination of such measures as 
appeared to be salutary for the repose and prosperity of their 
peoples and the maintenance of the peace of Europe. I t  was in 
accordance with this last article that the congresses of Aix-la- 
Chapelle, (1818), Troppau (1820), Laibach (1821), and Verona 
(1822) were held (see EUROPE: History). 

See texts in Hertslet, T h e  Map of Europe b y  Treaty, I .  (1875), and 
Martens, Nouveau recueil de traite's, etc., ii. (Gottingen, 1818) ; W. 
Alison Phillips, T h e  Confederation of Europe (2nd ed. 1919) and C. K. 
Webster, The  Foreign Policy of Castlereagh (1925). (W. A. Pa) 

PARIS COMMUNE: see COMRIUNE. 
PARISH. In  the early Christian Church each district was 

administered by a bishop and his attendant presbyters and dea- 
cons, and the word parochia was frequently applied to  such a 
district. Scattered congregations or churches within the parochia 
were served by itinerant presbyters. Towards the close of the 
4th century i t  had become usual for the bishop to appoint resi- 
dent presbyters t o  defined districts or territories, to  which the 
term "parish" came gradually to be applied. (See also DIOCESE,) 
Parish, in English ecclesiastical law, may be defined as the town- 
ship or cluster of townships assigned to the ministration of a 
single priest, to whom its tithes and other ecclesiastical dues were 
paid; but the word has now acquired several distinct meanings. 

The parish as an institution is later in date than the township, 
for the latter has been in fact the unit of local administration 
ever since England was settled in its several States and kingdoms. 
The beginnings of the parochial system in England are attributed 
to  Theodore of Tarsus, archbishop of Canterbury towards the 
close of the 7th century. The system was extended in the reign of 
Edgar, but was not complete until the reign of Edward 111. 

After the abolition of compulsory church rates in  1868 the 
old ecclesiastical parish ceased t o  be of importance as an instru- 
ment of local governmeni. I ts  officers, however, have still impor- 
tant  duties to  perform. The rector, vicar or incumbent is a cor- 
poration-sole, in whom is vested the freehold of the church 
and churchyard, subject to the parishioners' rights of user; their 
rights of burial have been enlarged by  various Acts. (See 
CHURCHWARDEN.) The other officials are the parish clerk and 
sexton. They have freeholds in their offices and are paid by cus- 
tomary fees, but can now be dismissed by a joint act of the in- 
cumbent and the parochial church council. The office of the clerk 
is regulated by an Act of 1844, enabling a curate to undertake its 
duties. The only civil function of the parish clerk remaining 
in 1894 was the custody of maps and documents, required to be 
deposited with him under standing orders of parliament before cer- 
tain public works were begun. By the Local Government Act 1894 
they are now deposited with the chairman or clerk of a parish 
council. Church parochial councils have been created by the 
Parochial Church Councils (Power) Measure I 9 2  I. The primary 
duty of the new church parochial council is to co-operate with the 
incumbent. I t  is a body corporate with perpetual succession. The 

lowers of the vestry and church trustees have been mostly trans- 
'erred to it, and it has power to levy a voluntary church rate. 

Under the powers given by the Church Building Acts, and Acts 
'or making new parishes, many populous parishes have been 
,ubdivided into smaller ecclesiastical parishes. This division has 
lot affected the parish in  its civil aspect. For purposes of civil 
:overnment the term "parish" means a district for  which a 
separate poor-rate is or can be made, or for which a separate over- 
;eer is or can be appointed; and by  the Interpretation Act 1889 
his definition is to  be used in interpreting all statutes subsequent 
o 1866, except where the context is inconsistent therewith. The 
:ivil importance of the poor-law parishes may be dated from the 
ntroduction of the poor law by the statute of 43 Elizabeth, which 
iirected overseers of the poor to  be appointed in every parish, and 
nade the churchwardens into ex oficio overseers. The chief part 
~f the parochial organization was the vestry-meeting. The vestry 
-epresented the old assembly of the township, and retained so 
nuch of its business as had not been insensibly transferred t o  the 
:ourt-baron and court-leet. The freemen, now appearing as the 
+atepayers, elected the "parish officers," as the churchwardens and 
way-wardens, the assessors, the overseers, and (if required) paid 
issistant-overseers, a secretary or vestry-clerk, and a collector of 
-ates if the guardians applied for his appointment. The Local Gov- 
:mment Act 1894 restored the parish to its position as the unit 
~f local government by establishing parish councils. (See UNITED 

KINGDOM.) 
T h e  Par i sh  in Scotland.-There can be little doubt that about 

ihe beginning of the 13th century the whole, or almost the whole, 
of the kingdom of Scotland was divided into parishes. I t  seems 
probable that the bishops presided a t  the first formation of the 
2arishes-the parish being a subdivision of the diocese-and down 
to the Reformation they exercised the power of creating new 
parishes. After the Reformation the power of altering parishes 
was assumed by  the legislature. The existing parochial districts 
being found unsuited t o  the ecclesiastical requirements of the time, 
z general Act was passed in I 581, which made provision for the 
parochial clergy, and, inter alia, directed that "a sufficient and 
competent" district should be appropriated to  each church a s  a 
parish ( I  581, cap. 100). Thereafter, by  a series of special Acts 
in the first place, and, subsequent to the year 1617, by  the decrees 
of parliamentary commissions, the creation of suitable parochial 
districts was proceeded with. I n  the year 1707 the powers exer- 
cised by the commissioners were permanently transferred to  the 
Court of Session, whose judges were appointed to  act in future as  
"commissioners for the Plantation of Kirks and Valuation of 
Teinds." Under this statute the areas of parishes continued to 
be altered and defined down to 1844, when the Act commonly 
known as Graham's Act was passed. This Act, which applied to  
the disjunction and erection of parishes, introduced a simpler 
procedure. 

The main division of parishes in  Scotland was into civil and 
ecclesiastical, or, to speak more accurately, into parishes proper 
(i.e., for all purposes, civil and ecclesiastical) and ecclesiastical 
parishes. This division is expressed in legal language by  the terms, 
parishes quoad ornnia (i.e., quoad civilia e t  sacra) and parishes 
quoad sacra-civilia being such matters as  church rates, education, 
poor law and sanitary purposes, and sacra being such as concern 
the administration of church ordinances, and fall under the cog- 
nizance of the church courts. There are other minor divisions. 
The Local Government (Scotland) Act 1894 reformed parish 
government. It established a local government board for Scotland, 
with a council in  every parish, and abolished parochial boards. 

T h e  Par i sh  in the U n i t e d  States.-The term "parish" is not 
in use as a territorial designation except in  Louisiana, the 60 
parishes of which correspond to the counties of the other States 
of the Union. I n  the American Episcopal Church the word is 
frequently used to denote an ecclesiastical district. 

BIBLIOGRAPHY.--The principal records from which information may 
be gained as to the oldest parochial system in England are the records 
called Nomina villarum, the Taxatio pupae Niclzolai made in 1291, 
the Xonarum inquisitiones relating to assessments made upon the 
clergy, the Valor ecclesiasticus of Henry VIII., the lay subsidies from 
the reign of Edward 111. to that of Charles II., the hearth-tax 
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assessments and the land-tax accounts. On the subject of the parish 
generally see J. Toulmin Smith, Tlie Parish (1854) ; W. Stubbs, Con- 
stitt~tional History (1880) ; W .  C. Glen, Parish Law (1881) ; J .  Steer, 
Parzsh Law (1899) ; 0. Keichel, Rise of  the Parochial System in 
England (190s) ; S. and 8. Webb, English Local Government, vol. i. 
(1906). For fuller information regarding the Scottish parish see 
J.  Connell, Tithes (I~IS), Parishes (1818, 1820); J .  M. Duncan, 
Parochial Ecclesiastical L a 3  (1864) ; H .  Goudy and W. C. Smith, 
Local Governmetzt i n  Scotlafzd (1880) ; Cobden club essays on Local 
Governt~zent and Taxatio?~ in  the Unzted Kingdom (1882) ; M .  Atkin- 
son, Local Government in Scotland (1904). 

PARISH CLERK: see CLERK and PARISH. 
PARISITE, a rare mineral, consisting of cerium, lanthanum, 

didymium and calcium fluo-carbonate (CeF),Ca(CO,),. I t  is 
found only as crystals, which belong to the hexagonal system and 
usually have the form of acute double pyramids terminated by 
the basal planes; parallel to  the basal plane there is a perfect 
cleavage. The crystals are hair-brown in colour and are translu- 
cent. Light which has traversed a crystal of parisite exhibits a 
characteristic absorption spectrum. Until recently the only known 
occurrence of this mineral was in the famous emerald mine a t  
Muzo in Colombia, South America, found by J. J. Paris, who re- 
discovered the mine. (L. 3. S. j 

PARIS METROPOLITAIN. The main line of the MCtro- 
politain underground railway, crossing Paris practically from the 
east to the west (Porte de Vincennes to the Porte Maillot) was 
opened during the Exhibition of 1900, on July 19. 

The line has since been in constant operation, and to-day the 
system comprises ten lines affording 95 km. 654 m. of working 
double track. Further, 18 km. are in course of construction and 
will be ready for use before 1931 ; finally, the extension to the 
suburbs of the existing lines and the opening up of new lines in 
the interior of Paris will comfortably complete the urban system 
of the MCtropolitain railway. 

Since the Mktropolitain has been working, the number of 
passengers who travel by it  has augmented unceasingly. The 1900 
figure was 17,660,286 which increased to 702,471,969 in 1928, and 
the progress is continuing. 

As new lines were operated and rolling stock was renewed, the 
original trains of 4 carriages affording accommodation for about 
200  seats, were replaced on the main lines of the system by j-car- 
riage trains with over 500 seats and following each other at inter- 
vals of between I min. 35 sec. to 3 min. at the peak hours. 

Thus, 1,770 carriages enable the service to  give 122,000 places 
(sitting room) a t  the peak hours. 

The trains composed of three carriages with engines of two 
motors of 175 h.p. and two coaches of which one is first class, 
can reach the speed of 45 km. per hr. which may be said to cor- 
respond with an average commercial speed of 21-23 km. per hr., 
according to the variance of the lines. 

The average inter-station distance is 493 m., the highest gradi- 
ents are 40 mm. per metre. 

The  working of the signal system is almost perfect although 
each particular signal functions from 400 to 500 times a day. 
The system adopted ensures every train being safeguarded by 
a t  least two stop signals. 

Ticket prices in  1900 were ofr.1 j (2nd class) ofr.2; (1st class) 
and ofr.20 for a return. These prices are now increased to: 2nd 
class, ofr.60; 1st class, rfr. and the return ofr.70; this increase, 
a coefficient of 3.8, allows profits being realized however, which 
proves that in spite of the great increase in cost of material, the 
MCtropolitain has been able to direct its system with very 

. efficient managership. (P. RIA ) 
PARIS UNIVERSITY. This university is also known as 

the Sorbonne, the name originally given to the college founded 
by Robert de Sorbon in Paris; hence applied afterwards popularly 
to  the theological faculty, and so to the institution which is now 
the seat of the acade'mie of that city. For the earIy beginnings 
of the university, see UNIVERSITIES. The Sorbonne itself was 
founded in Feb. 12 56 (O.S.) and was originally one of the various 
colleges which formed part of the university. but it soon became 
a meeting-place for all the students of the Cniversity of Paris, who 
resorted thither to hear the lectures of the most learned theo- 
logians of the period-Guillaume de Saint Amour, Eudes de 

Douai, 1,aurent 17Anglais, Pierre d'Ailly. At the close of the cen- 
tury it was organized into a full faculty of theology, and under 
this definite form it  conferred bachelors', licentiates' and doctors' 
degrees, and the severity of its examinations gave a n  exceptional 
value to its diplomas. The so-called "these sorbonique," instituted 
towards the beginning of the 14th century, became the type of its 
order by the length and difficulty of its tests. Ultimately the 
professors of the Sorbonne came to be resorted to  for dogmatic 
decisions and judgments in canon law; the clergy of France and 
of the whole Catholic world had recourse to them in difficult 
cases, and the Curia Romana more than once laid its doubts before 
them. To  the Sorbonne belongs the glory of having introduced 
printing into France in  1470: within its precincts i t  assigned quar- 
ters for Ulric Gering and two companions in  which t o  set up  their 
presses. The Sorbonne took a leading part in  the religious dis- 
cussions which agitated France during the 16th and 17th centuries, 
and its influence thus inevitably extended to political questions. 
During the insanity of Charles VI. it  helped to bring about the 
absolution of Jean Sans-Peur for the assassination of the duke 
of Orleans Shortly afterwards it  demanded and supported the 
condemna~ion of joan of Arc; during the Reformation ~t was the 
animating spirit of all the persecutions directed against Protes- 
tants and unbelievers. The declaration of the clergy in 1682, which 
it  subscribed, ended its authority with the Curia Romana; it 
revived for a short time under Louis XV. during the struggle 
against Jansenism, but this was its last exploit; i t  was suppressed 
like the old universities, in  1792. 

When the University of France was organized in 1808 (see UNI- 
VERSITIES), the Sorbonne became the seat of the acade'nzie of 
Paris as well as of the university itself. Between 1816 and 1821 
the faculties of theology (since disappeared), science and litera- 
ture were installed there. The university library was transferred 
to the Sorbonne in 1823. I n  1868 was organized the Ecole des 
Hautes Etudes, and in 1897 the Ecole des Chartes also found its 
home alongside of the Sorbonne, both being independent institu- 
tions, as are also the Collkge de France, the Ecole Normale Sup& 
rieure, and the schools of oriental languages, fine-arts, decorative 
arts, scientific agriculture and the specialised schools for the train- 
ing of Colonial administrators, civil engineers, army officers, etc. 

I n  1852 the Sorbonne was made the property of the city of 
Paris; a reconstruction of the buildings, projected by Napoleon 
III . ,  was begun in 1885, under the direction of NCnot. This new 
Sorbonne is one of the finest university edifices in  the world. 
I n  1896 the higher education of France was decentralized, regional 
universities were created out of the existing isolated faculties, and 
the new University of Paris received its present constitution. 
Since then, except for the World War period, it  has gone forward 
under a series of able administrators, Louis Liard, Lucien Poin- 
c a d ,  Appel, Lepie and its present head, CharlCty. 

Benefactions.-The system of benefactions inaugurated by 
Liard has resulted in the foundation of numerous chairs and in- 
stitutes. Among the benefactors may be cited the prince of 
Monaco, the Marquise Arconati Visconti. Albert Kahn, David 
Weill, the city of Paris, Czechoslovakia. Two of the most recent 
are the Sauberan benefaction of three successive millions of 
francs, and the gift of Leo Kahn of nearly 700,ooo francs for a 
chair of American civilization. 

The influx of foreign students has been fostered by  the creation 
of a university quarter. A site was provided by mutual conces- 
sions of the State and the city of Paris on ground originally occu- 
pied by the fortifications, on which accommodation has been 
created for French students through the princely gift of E. 
Deutsch de la Meurthe of 10 million francs. This was followed 
by a gift by M. and Mme. LapStre of five millions for a Belgian 
hostel. Other hostels in being or in course of construction are the 
Canadian, Argentine, Japanese, United States, British, Swedish, 
Armenian, Indo-china, etc. The total number of rooms, when 
completed, will be nearly 2,000, of which about 600 will be for 
French, 300 for  British and 27 j for United States students. Ten 
other countries are contemplating the erection of national hostels. 
A general assembly building with restaurants, library, etc., is 
being provided mainly by the generosity of J. D. Rockefeller, 
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Jr. The  British Institute comprises also a building next the 
Sorbonne which provides special coaching for English and French 
students and possesses a fine library of English books, 

I n  rgoo the University of Paris contained 11,ooo students, of 
whom 1,100 were foreigners. I n  1928 the number was nearly 
27,000 of whom about 6,500 were foreigners; male students num- 
bered nearly 20.000. Of the above nearly 14,000 were enrolled, 
nearly 8,000 had matriculated, and over 4.500 had taken examina- 
tions in the year under review. 

See Denifle, Documents relatifs ci la fondation de l'universitd de Paris 
(1883) ; J .  A. Randolph, History of the Sorbonne; La Cit t  Universi- 
taire de Paris (Imprimerie Choix) . (C. BR.) 

PARK, MUNGO (1771-1806?), Scottish explorer of the 
Niger, was born in Selkirkshire, Scotland, on Sept. 20, 1771, a t  
Fo~lshiels  on the Yarrow. He was apprenticed to a surgeon, 
Thomas Anderson, and took his surgeon's diploma at  Edinburgh. 
B y  his brother-in-law, James Dickson, he was introduced to Sir 
Joseph Banks, then president of the Royal Society, and through 
his good offices obtained the post of assistant-surgeon on board 
the "Worcester" East Indiaman. He made the voyage in 1792 to 
Benkulen, in Sumatra, and on his return in 1793 he contributed 
a description of eight new Sumatran fishes to  the Transactions of 
the Linnean Society. 

Park in  1794 offered his services to the African Association, 
then looking out for a successor to Major Daniel Houghton, who 
had been sent out in 1790 to explore the Niger. On June 21, 
1795, he reached the Gambia and ascended that river 2oom. 
to  a British trading station named Pisania. On Dec. 2, he started 
for the unknown interior, crossing the upper Senegal basin and 
the semi-desert region'of Kaarta. The journey was full of diffi- 
culties, and at  Ludamar he was imprisoned by a Moorish chief for 
four months. H e  escaped, alone and with nothing save his horse 
and a pocket compass, on July I ,  1796, and on the 21st of the 
same month reached the long-sought Niger at  Segu. H e  followed 
the river down stream 8om. to  Silla, where he was obliged to turn 
back, being without means and utterly exhausted. On his return 
journey he took a route more to  the south keeping close to  the 
Niger as far as Bamako, tracing the course of that stream in all 
for some 300 miles. H e  reached Pisania again on June 10, 1797. 
An account of his journey was drawn up for the African Asso- 
ciation by Bryan Edwards, and a detailed narrative from his own 
pen appeared in 1799 (Travels in the Interior of Africa). Abun- 
dance of incident and an unaffected style rendered the work ex- 
tremely popular, and it  still holds its place as an acknowledged 
classic in this department of literature. 

Settling a t  Foulshiels, Park in August I 799 married a daughter 
of his old master, Thomas Anderson. I n  Oct. 1801 Park removed 
to Peebles, where he practised as a doctor. I n  the autumn of 1803 
he was invited by the government to lead another expedition to 
the Niger. Park accepted the offer, but the starting of the expedi- 
tion being delayed, part of the waiting time was occupied in the 
perfecting of his Arabic. I n  May 1804 Park went back to Foul- 
shiels where he made the acquaintance of Sir Walter Scott, then 
living near by a t  Ashestiel. I n  September he was summoned to 
London to leave on the new expedition. Park had adopted the 
theory that the Kiger and the Congo were one. H e  sailed from 
Portsmouth for the Gambia on January 31, 1805, having been 
given a captain's commission as head of the government expedi- 
tion. Alexander Anderson, his brother-in-law, was second in com- 
mand, and on him was bestowed a lieutenancy. George Scott, a 
fellow Borderer, was draughtsman, and the party included four or 
five artificers. At Goree (then in British occupation) Park was 
joined by Lieut. Martyn, R.A., thirty-five privates and two sea- 
men. The expedition did not reach the Niger until the middle of 
August, when only eleven Europeans were left alive; the rest had 
succumbed to fever or dysentery. From Bamako the journey to 
Segu was made by canoe. Having received permission from the 
ruler of that town to proceed, a t  Sansandig, a little below Segu, 
Park prepared for his journey down the still unknown part of the 
river. H e  converted two canoes into one tolerably good boat, 4oft. 
long and 6ft. broad. This he christened H.M. schooner "Joliba" 
(the native name for the Niger), and in it, with the surviving 

members of his party, he set sail down stream on Nov. 19. At 
Sansandig on Oct. 28, Anderson had died, and in him Park lost 
the only member of the party-except  Scott, already dead-who 
had been of real use. Those who embarked in the "Joliba" were 
Park, Martyn, three European soldiers (one mad),  a guide and 
three slaves. 

To  his wife he wrote stating his intention not t o  stop nor land 
anywhere till. he reached the coast, where he expected to arrive 
about the end of Jan. 1806. KO more was heard of the party 
until reports of disaster reached the settlements on the Gambia. 
At length the British government engaged Isaaco to go to the 
Niger to ascertain the fate of the explorer. At Sansancfig Isaaco 
found the guide who had gone down stream with Park, and the 
substantial accuracy of the story he told was later confirmed by 
the investigations of Hugh Clapperton and Richard Lander. This 
guide (Amadi) stated that Park's canoe descended the river to 
Yauri, where he (the guide) landed. In  this long journey of about 
1,ooom. Park, who had plenty of provisions, stuck to his resolu- 
tion of keeping aloof from the natives. At the Bussa rapids, not 
far  below Yauri, the boat struck on a rock and remained fast. On 
the bank were gathered hostile natives, who attacked the party 
with bow and arrow and throwing spears. Their position being 
untenable, Park, Martyn and the two soldiers who still survived, 
sprang into the river and were drowned. The sole survivor was 
one of the slaves, from whom was obtained the story of the final 
scene. Isaaco, and later Lander, obtained some of Park's effects, 
but his journal was never recovered. I n  1827 his second son, 
Thomas, landed on the Guinea coast, intending to make his way 
to Bussa, where he thought his father might be detained a prisoner, 
but after penetrating some little distance inland he died of fever. 
Park's widow died in 1840. 

J. Thornson's Mungo Park and tlte Niger (London, 1890) contains 
the best critical estimate. See also the Life (by Wishaw) prefixed to 
Journal o f  a Mission into the Interior of Africa in 1805 (London, 1815) 
and H. B., Life of Mungo Park (Edinburgh, 1835) .  

PARK: see FOREST LAWS; DEER PARK ; COMMONS; NATIONAL 
PARKS AND MONUMENTS. 

PARKER, ALTON BROOKS (1852-1926), American 
lawyer, was born at  Cortland, N.Y., May 14, 18 j2. H e  graduated 
from the Albany Law School in 1873. Admitted to  the bar, he 
began to practise a t  Kingston, N.Y., and in 1877 was elected 
surrogate of Ulster county. I n  1885 he was appointed by the 
governor justice of the N.Y. supreme court to fill a vacancy, and 
the following year was regularly elected. H e  was appointed a 
member of the second division of the N.Y. court of appeals in 
1889 and a member of the general term in 1893. I n  1898 he was 
elected chief justice of the N.Y. court of appeals. I n  1904 he 
resigned on being nominated by the Democrats for President, 
but he was defeated by Theodore Roosevelt. H e  then resumed the 
practice of law in New York city. I n  1913 he was counsel for 
the managers of the impeachment of Governor Sulzer of New 
York. He died in New York city, May 10, 1926. 

PARKER, SIR GILBERT (1862-1932), British novelist 
and politician, was born at  Camden East, Addington, Ontario, on 
Nov. 23, 1862, the son of Captain J. Parker, R.A. H e  was edu- 
cated at  Ottawa and at  Trinity university, Toronto. I n  1886 he 
went to Australia, and became for a while associate-editor of the 
Sydney Morning Herald. H e  also travelled extensively in the 
Pacific and in northern Canada; and in the early '90s he made his 
name in London as a writer of romantic fiction. The best of his 
novels are those in which he first took for his subject the hisrory 
and life of the French Canadians; and his permanent literary . 
reputation rests on the fine quality, descriptive and dramatic, of 
his Canadian stories. Pierre and his People (1892) was followed 
by Mrs. Falchion (1893), The Trail of the Sword (1894), W h e n  
Valmond came t o  Pontiac (1895), A n  Adventurer o f  the North 
(1895), and The Seats of the Mighty (1896, dramatized in 1897). 
The Lane that had no Turning (1900) contains some of his best 
work. In  The Battle of the Strong (1898) he broke new ground, 
laying his scene in the Channel islands. Among his many later 
books is Carnac's Folly (1922). M.P. for Gravesend 1900 t o  
1918, he was a notable champion of imperialism. I n  1902 he was 

, made a knight, in  19x5 a baronet, and in 1916 a privy councillor. 



PARKER, HENRY TAYLOR ( I  867-1 934)) American 
music and dramatic critic, was born a t  Boston (Mass.) on April 
29, 1867. Educated at  Harvard, 1886-89, and in Europe, 1889-91, 
he was the New York correspondent of the Boston Transcript 
1892-98 and again 1901-03, with the intermediate years as its 
London correspondent, when he made a special study of European 
theatres and opera houses. H e  was dramatic critic of the New 
York Globe to 1905, adding music criticism later, then rejoined the 
Boston Transcript. H e  published Eighth Notes,  1921. 

PARKER, HORATIO WILLIAM (1863-IQI~), American 
composer and musician, was born a t  Auburndale, Mass., Sept. 15, 
1863. H e  studied music first in Boston, later a t  the Royal Con- 
servatoire, Munich. I n  1894 he was appointed professor of the 
theory of music a t  Yale. His oratorio Hora Novissima was widely 
performed in America. I t  was also given in England in 1899 
at Chester and a t  the "Three Choirs" festival a t  Worcester, the 
latter an honour never before paid an American composer. His 
opera Mona  won the Metropolitan Opera Company's $~o,ooo prize 
in 191 I ,  and in 1914 his opera Fairyland gained the National Fed- 
eration of Women's Clubs' $~o ,ooo  prize. For the centenary cele- 
bration of the Handel and Haydn Society of Boston in 1315 he 
wrote the cantata Morven  and the  Grail. 

His other works include the cantatas, King Trojan and The Kobolds, 
apd the oratorios, St.  Christopher and A Wanderer's Psalm. He died 
at  Cedarhurst, Long Island, Dec. 18, 1919. 

PARKER, SIR HYDE, BART. (1739-1807), British admiral, 
second son of Sir Hyde Parker (1714-Sz), entered the navy 
a t  an early age, and became lieutenant in 1758. Five years later 
he became a post-captain, and from 1766 served in the West 
Indies and in North American waters, particularly distinguishing 
himself in breaking the defences of the North river (New York) 
in 1776. His services on this occasion earned him a knighthood in 
I 779. I n  1778 he was engaged in the Savannah expedition, and in 
the following year his ship was wrecked on the hostile Cuban 
coast. His men, however, entrenched themselves, and were in the 
end brought off safely. Parker was with his father a t  the Dogger 
Bank, and with Howe in the two actions in the Straits of Gibraltar. 
I n  1793, having just become rear-admiral, he served under Lord 
Hood at  Toulon and in Corsica, and two years later, now a vice- 
admiral, he took part, under Hotham, in the indecisive fleet actions 
of March 13, and July 13, 1795. From 1796 to 1800 he was in com- 
mand at  Jamaica. I n  1801 he was appointed to command the fleet 
destined to break up  the northern armed neutrality, with Nelson 
as his second-in-command. Copenhagen fell on April 2 to the 
fierce attack of Nelson's squadron, Parker with the heavier ships 
taking little part. Subsequently Parker hesitated to advance up 
the Baltic after his victory, a decision which was severely criticised. 
Soon afterwards he was recalled and Nelson succeeded him. H e  
died in 1807. 

PARKER, JOSEPH (1830--1go2), English Nonconformist 
divine, was born a t  Hexham-on-Tyne on April g, 1830, his father 
being a stonemason. H e  managed to pick up a fair education, 
which in after-life he  constantly supplemented. I n  the revolu- 
tionary years from 1845 to 18 jo young Parker as a local preacher 
and temperance orator gained a reputation for vigorous utter- 
ance. H e  was influenced by Thomas Cooper, the Chartist, and 
Edward Miall, the Liberationist, and was much associated with 
Joseph Cowen, afterwards M.P. for Newcastle. I n  the spring of 
1852 he wrote to  Dr.  John Campbell, minister of Whitefield 
Tabernacle, Moorfields, London, for advice as to  entering the 
Congregational ministry, and after a short probation he became 
Campbell's assistant. H e  aIso attended lectures in logic and phil- 
osophy a t  University College, London. From 1853 to 1858 he 
was pastor a t  Banbury. His next charge was a t  Cavendish Street, 
Manchester, where he rapidly made himself felt as a power in 
English Nonconformity. While here he published a volume of 
lectures entitled Church Questions, and, anonymously, Ecce Deus 
(1868), a work provoked by Seeley's Ecce Homo. In  1869 he re- 
turned to London as minister of the Poultry church, founded by 
Thomas Goodwin. H e  then began the scheme which resulted in 
the erection of the great City Temple in Holborn Viaduct. I t  cost 
£70,000, and was opened on May 19, 1874. His original ser- 

mons, with their notable leaning towards the use of a racy 
vernacular, made him one of the best known personalities of his 
time. Dr. Parker was twice chairman of the London Congrega- 
tional Board and twice of the Congregational Union of England 
and Wales. The death of his second wife in 1899 was a blow from 
which he never fully recovered, and he died on Nov. 29, 1902. 

Parker's published works are mainly sermons and expositions, chief 
among them being City Tenzple Sermons (1869-70) and The People's 
Btble, in z j vols. (1885-95). Other volumes include the autobiograph- 
ical Springdale Abbey (1869), The Inner Life of Christ (188r), 
Apostolic Life (1884), Tyne Chylde: M y  Life and Teaching (188.3; 
new ed., 1889), A Preacher's Life (1899). 

See E. C .  Pike, Dr. Parker and his Friends (1905) ; Congregational 
Year-Book (1904). 

PARKER, MARTIN (c .  1600-c. 1656), English ballad 
writer, was probably a London tavern-keeper. About 1625 he 
seems to have begun publishing ballads, a large number of which 
bearing his signature or his initials, "M.P.," are preserved in the 
British Museum. Dryden considered him the best ballad writer 
of his time. Sympathy with the fortunes of Charles I. inspired 
the best known of his ballads, "When the King enjoys his own 
again" (1643), a favourite Jacobite song in the 18th century. 

See The Roxburghe Ballads, vol. iii. (Ballad Soc., 9 vols., 1871- 
1899) ; Joseph Ritson, Bibliographia Poetica (1802) ; Ancient Songs 
and Ballads from Henry I I .  to the Revolution, ed. by W .  C. Hazlitt 
(1877) ; Sir S. E. Brydges and J. Haslewood, The  British Biblzog- 
mpher, vol. ii. (1810) ; Thomas Corser, Collectanea Anglo-poetica 
(1860-83). 

PARKER, MATTHEW ( I  504-1 575), archbishop of Can- 
terbury, was born at  Norwich, on Aug. 6, I 504. Matthew was 
sent in 1522 to Corpus Christi college, Cambridge. H e  graduated 
B.A. in 1525, was ordained deacon in April and priest in June 
1527, and was elected fellow of Corpus in the following Sep- 
tember. H e  commenced M.A. in  I 528, and was one of the Cam- 
bridge scholars whom Wolsey wished to transplant to his newly 
founded Cardinal College at  Oxford. Parker, like Cranmer, de- 
clined the invitation. H e  had come under the influence of the 
Cambridge reformers, and after Anne Boleyn's recognition as 
queen he was made her chaplain. Through her he was appointed 
dean of the college of secular canons a t  Stoke-by-Clare in I 535. 
I n  I 537 he was appointed chaplain to Henry VIII. ,  and in 1538 
he was threatened with prosecution by the reactionary party. But 
in 1541 he was appointed to the second prebend in the recon- 
stituted cathedral church of Ely. I11 1544 on Henry VIII.'s rec- 
ommendation he was elected master of Corpus Christi College, 
and in 1545 vice-chancellor of the university. H e  got into some 
trouble with the chancellor, Gardiner, over a ribald play, "Pam- 
machius," performed by the students, deriding the old ecclesias- 
tical system, though Bonner wrote to  Parker of the assured 
affection he bore him. On the passing of the act of parliament in 
I 545, enabling the king to dissolve chantries and colleges, Parker 
was appointed one of the commissioners for Cambridge, and their 
report saved its colleges, if there had ever been any intention to 
destroy them. Stoke, however, was dissolved in the following 
reign, and Parker received a pension equivalent to  £400 a year in 
modern currency. H e  took advantage of the new reign to marry 
in June, I 547, before clerical marriages had been legalized by 
parliament and convocation, Margaret, daughter of Robert Har- 
lestone, a Norfolk squire. During Kett's rebellion he was allowed 
to preach in the rebels' camp on Mousehold Hill, but without 
much effect; and later he encouraged his chaplain, Alexander 
Neville, to  write his history of the rising. His Protestantism ad- 
vanced with the times, and he received higher promotion under 
Northumberland than under the moderate Somerset. Bucer was 
his friend at  Cambridge, and he preached Bucer's funeral sermon 
in I j 51. I n  I j j 2  he was promoted to the rich deanery of Lincoln, 
and in July 1553 he supped with Northumberland at  Cambridge, 
when the duke marched north on his campaign against Mary. 

As a supporter of Northumberland and a married man, Parker 
was naturally deprived of his preferments. But he was not cast 
in a heroic mould, and he had no desire to  figure a t  the stake; he 
lived quietly in retirement throughout Mary's reign. H e  was 
elected archbishop of Canterbury on Aug. I ,  1559; but it was not 
until Dec. I 7 that four bishops were found willing and qualified to 
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consecrate him. Parker's consecration was, however, only made 
legally valid b y  the  royal supremacy; for the Edwardine Ordinal, 
which was used, had been repealed b y  Mary and not re-enacted 
b y  the  parliament o f  1559. Parker was a modest and moderate 
man  o f  genuine piety and irreproachable morals. His historical 
research was exemplified i n  his D e  antiquitate ecclesiae, and his 
editions o f  Asser, Matthew Paris, Walsingham and the compiler 
known as Matthew o f  Westminster; his liturgical skill was shown 
i n  his version o f  the  psalter and in  the  occasional prayers and 
thanksgivings which he was called upon t o  compose; and he le f t  
a priceless collection o f  manuscripts t o  his college at Cambridge. 

H e  was happier i n  these pursuits than in  the  exercise o f  his 
jurisdiction. He  was l e f t  t o  stem the  rising tide o f  Puritan feeling 
wi th  little support f rom parliament, convocation or the  crown. 
T h e  bishops' Imterpretations and Further Considerations, issued in 
1560, tolerated a lower vestiarian standard than was prescribed 
b y  the  rubric o f  I 559; the Advertisements,  which Parker pub- 
lished i n  1566, t o  check the Puritan descent, had t o  appear with- 
out specific royal sanction; and the Keformat io  legum ecclesias- 
f icarz~m,  which Foxe published wi th  Parker's approval, received 
neither royal, parliamentary nor synodical authorization. Parker 
died on M a y  17, 1575, lamenting that Puritan ideas o f  "gov- 
ernance" would "undo the  queen and all others that depended 
upon her." 

John Strype's Life o f  Parker, originally published in 1711, and re-ed- 
ited for the Clarendon Press in 1 8 2 1  ( 3  vols.), is the principal source 
for Parker's life. See also J .  Bass Mullinger's scholarly life in Dict. 
Nut. Biog.; W. H. Frere's volume in Stephens and Hunt's Church His- 
tory; Strype's Works (General Index) ; Gough's Index to Parker 5'06. 
Publ. Fuller, Burnet, Collier and R. W .  Dixon's Histories of  the 
Church; Birt's Elizabethan Settlement; H. Gee, Elizabethan Clergy 
(1898)  ; W .  M. Kennedy, Archbishop Parker (1938) .  

PARKER, THEODORE (1810-1860), American preacher 
and social reformer, was born at Lexington, Mass., on Aug. 24, 
1810, the  grandson o f  Capt. John  Parker, leader o f  the minute- 
m e n  i n  the  skirmish at Lexington. From his mother he learned 
the  religion o f  love and good works;  f rom his father the  use o f  
good books;  and his formal training he secured i n  the  district 
school and one t e rm at Lexington academy. At 17 he became a 
schoolmaster, and i n  his 20th year he entered himself at Harvard, 
working on his father's fa rm as usual while he  followed his 
studies, and going over t o  Cambridge for the examinations only. 
For the  theological course he resided at the  college, graduating in  
1836. A t  the close o f  his college career he  began his translation 
(published i n  1843) o f  Wilhelm M .  L .  De Wet t e ' s  Beitrage zur 
Einleitzlng in das Alte Testament.  He  found himself extremely 
antagonistic t o  the popular theology o f  the period. He  was 
ordained in  W e s t  Roxbury, however, i n  1837, and preached 
there until 1846. His rationalistic views were slow in assuming 
f o r m ;  but  on M a y  19, 1841, he preached at Boston a sermon on 
" the transient and permanent i n  Christianity," which presented in 
embryo the main principles and ideas o f  his final theological posi- 
tion. T h e  Boston Unitarian clergy denounced him,  and declared 
that the  "young man must be silenced." Nevertheless, he deliv- 
ered i n  the  Masonic hall, i n  the  winter o f  1841-42, the  lectures 
published as the  Discourse of Mat ters  pertaining t o  Religion 
(1842) .  Beginning i n  1845 he preached t o  the  Twenty-Eighth 
Congregational society o f  Boston. He took u p  the question 
o f  the  emancipation o f  the  slaves, and fearlessly advocated in  
Boston and elsewhere, f rom the platform and through correspon- 
dence and the press, the cause o f  the negroes. He  assisted ac- 
t ively in  the escape o f  fugitive slaves, and aided John Brown 
(9 .v . ) .  But  his days were numbered. I n  Jan. 1859 he suffered 
a violent haemorrhage o f  the lungs, and vainly sought relief b y  
retreating first t o  the W e s t  Indies and then t o  Europe. He died in  
Florence on M a y  10, 1860. A preacher rather than a thinker, a 
reformer rather than a philosopher, he  spoke straight t o  men's 
intelligence and conscience and the goodness o f  their hearts. 

Among his principal works are: T e n  Ser?nons of Religion (1852) 
and Theism,  Atheism and the  Popular Theology (1853) .  A col- 
lected edition o f  his works was published in  England b y  Frances P. 
Cobbe (1863-70), and another-the Centenary edition-in Bos- 
ton, Mass., b y  the American Unitarian Association (1907-11): a 

volume o f  Theodore Parker's Prayers, edited b y  R u f u s  Leighton 
and Matilda Goddard, was published in 1861, and a volume o f  
Parker's W e s t  Roxbury  Sermons,  with a biographical sketch b y  
F. B. Sanborn, in  1892. A German translation o f  part o f  his 
works was made b y  Ziethen (Leipzig, 1854-57). 

BIBLIOGRAPHY.--The best biographies are John Weiss's Life and 
Correspondence o f  Theodore Parker (1864)  ; 0. B. Frothingham's 
Theodore Parker: A Biography (Boston, 1874) ; and J .  W .  Chadwick's 
Tlzeodove Parker, Preacher and Reformer (Boston,   goo), the last 
containing a good bibliography. See also G.  W .  Cooke, ed., Theodore 
Parker, Tlte American Scholar (Boston, 1907)  ; E. D Meade, Emerson 
and Theodore Parker (Boston, 1910) ; and "The Parker Library," Ros- 
ton Pub. Library Bull., ser. 4,  vol. v , p. 361-67 (Boston, 1 9 2 3 ) .  

PARKER OF WADDINGTON, ROBERT JOHN 
PARKER, BARON ( 1 8 5 7 - I ~ I S ) ,  English judge, was born at 
Claxby, Lincs., on Feb. 25, 18 j7 ,  and educated at Westminster,  
Eton and King's College, Cambridge. I n  1883 he was called t o  
the bar, and built u p  an important connection, largely dealing 
with Government work. H e  was raised t o  the Bench in 1906 
I n  1913 he was made a lord o f  appeal wi th  a l i f e  peerage. From 
1916 until shortly before  his death Lord Parker presided over the 
Prize Court branch o f  the Priby Council Judicial Committee. He  
died at Haslemere on July  1 2 ,  1918. 

PARKERSBURG, a city o f  W e s t  Virginia, U.S.A.,  the  coun- 
t y  seat o f  Wood  county;  on the Ohio river, at the  mouth o f  the 
Little Kanawha, about midway between Pittsburgh and Cincin- 
nati. I t  is on federal highways 2 1  and 50, and is served b y  the 
Baltimore and Ohio and the Ohio River railways and river steam- 
ers. Pop. 2 0 , 0 j 0  i n  1920 (94% native w h i t e ) ;  30,103 in  1940 b y  
the federal census. I t  is pleasantly situated among low hills, at 
an altitude o f  about 600 ft.  Oil, timber, natural gas and fire- 
clay abound i n  the  vicinity. Parkersburg is an agricu1tu;al and 
manufacturing centre valued ( i n  1937) at $37,895,156, including 
rayon, lumber. vitrolite, steel products, electrical porcelain, shov- 
els, oil and gas-well equipment. T h e  city was founded in  1789 
and incorporated in  1820. 

PARKES, SIR HARRY SMITH (1828-1 885),  English 
diplomatist, son o f  Harry Parkes, founder o f  the firm o f  Parkes, 
Otway and Company, ironmasters, was born at Birchills Hall, near 
JValsall in Staffordshire, i n  1828, and was educated at King Ed- 
ward's school, Birmingham. I n  1842 he received an appointment 
in the consular service, and accompanied Sir Henry Pottinger t o  
Peking, and witnessed the signing o f  the treaty on board the 
"Cornwallis" i n  August 1842. B y  this treaty the  five ports o f  
Canton, Amoy,  Fuchow, Ningpo and Shanghai were opened t o  
trade. A f t e r  short residences at Canton and the  newly opened 
Amoy,  Parkes was appointed t o  the  consulate at Fuchow. Here 
he served under Rutherford Alcock. I n  1849 he returned t o  Eng- 
land, returning t o  China i n  1851. A f t e r  a short stay at Amoy as 
interpreter he was transferred in  the same capacity t o  Canton. 
I n  May  1854 he was promoted t o  be consul at Amoy ,  and i n  
18j5 was chosen as secretary t o  the mission t o  Bangkok, being 
employed in negotiating the  first European treaty wi th  Siam. 

I n  June 1856 he returned t o  Canton as acting consul, a posi- 
t ion which brought h i m  into contact with the obstinate Commis- 
sioner Y e h .  W h e n ,  in  Oct. 1856, as a climax t o  many  outrages, 
Y e h  seized the British lorcha "Arrow" and made prisoners o f  
her crew, Parkes at once closed wi th  his enemy. I n  response 
to  a strongly worded despatch f r o m  Parkes, Bowring, governor 
o f  Hong-Kong, placed matters i n  the  hands o f  Admiral Sir M .  
Seymour, who took Canton at the close o f  the same month  but  
had not a sufficient force t o  hold i t .  I n  December 1857 Canton 
was again bombarded by  Seymour. Parkes, who was attached to  
the admiral's s ta f f ,  was the first man  t o  enter the'city, and Parkes 
virtually governed this city o f  a million inhabitants for three 
years. 

Meanwhile the treacherous attack at T a k u  upon Sir Frederick 
Bruce led to  a renewal o f  hostilities i n  the north, and Parkes was 
ordered u p  t o  serve as interpreter and adviser t o  Lord Elgin 
( Ju ly ,  1860). Whi le  arranging for a meeting between Lord Loch 
and the Chinese peace commissioners he ,  Mr .  (afterwards 
Lord) Loch, Mr .  de Norman, Lord Elgin's secretary o f  lega- 
tion, Mr. Bowlby, the  T imes  correspondent, and others, were 



treacherously taken prisoners (Sept. 18, 1860) and incarcerated 
for some days. I n  revenge Lord Elgin burned down the Summer 
Palace of the emperor. Towards the end of 1860 Parkes returned 
to his post a t  Canton. On the restoration (Oct. 1861) of the city 
to the Chinese he returned to England on leave, and received the 
K.C.B. 

On his return to China he served for a short time as consul a t  
Shanghai, and was then appointed minister in Japan (186j). For 
eighteen years he held this post, using his influence in support of 
the Liberal party of Japan. So earnestly did he throw in his lot 
with these reformers that he became a marked man, and incurred 
the bitter hostility of the reactionaries, who on tliree separate 
occasions attempted to assassinate him. In  1882 he was trans- 
ferred to Peking. H e  died on March 21, 1885. 

The standard Life is by Stanley Lane-Poole (1894). (R. K. D.) 
PARKES, SIR HENRY (181 5-1896), Australian statesman, 

was born at  Stoneleigh, in Warwickshire, on May 27, 1815. The 
son of parents in very humble circumstances, he received only a 
rudimentary education, and at  an early age was obliged to earn 
his living as a common labourer. Failing to  make his way in 
England, he emigrated to  Austraiia in 1839, and after a time 
settled in Sydney as an ivory-turner. He took a prominent part 
in the movement against the transportation of convicts, and in 
1849 started the Empire newspaper to inculcate his policy of 
attacking abuses while remaining loyal to the Crown. The paper 
appeared until 1858. One of the reforms for which Parkes fought 
most strenuously was the full introduction of responsible gov- 
ernment. H e  was returned to the legislative council under the old 
constitution as member for Sydney, and on the establishment of a 
legislative assembly in 1856 was elected for East Sydney. He was 
elected for East Sydney again in 1859 at  the first general election 
under the new electoral act, and sat till 1861, when he was sent 
to England to promote emigration. 

H e  made a prolonged stay in England, and described his im- 
pressions in a series of letters to  the Sydney Morning Herald, 
some of which were reprinted in 1869 under the title of Austrdian 
Views of England. H e  returned to Australia in 1863, and became 
colonial secretary from 1866 to 1868. H e  passed the Public 
Schools Act of 1866, which for the first time instituted an efficient 
system of primary education in the colony. His great chance 
came in 1872, when the Martin ministry resigned on the question 
of the sum payable by Victoria in  lieu of border duties. Parkes 
had for several years persistently advocated free imports as a 
remedy for the financial distress of the colony. H e  now became 
prime minister and colonial secretary; and he threw the colony 
open to trade. H e  held office till 1875, and on the fall of the 
Robertson ministry again became premier and colonial secretary 
from March till Aug. 1877. At the end of this year he was made 
K.C.M.G. H e  formed a coalition with Sir John Robertson, and 
became premier and colonial secretary for the third time from 
Dec. 1878 to Jan. 1883. I n  1887 he again took office as prime 
minister. His free trade policy was once more successful. Other 
important measures of his administration were the reform of 
the civil service, the prohibition of Chinese immigration, and 
the railways and public works acts. H e  fell from office in Jan. 
1889, but in the following March became for the fifth time 
premier and colonial secretary. The remainder of his life was 
chiefly devoted to the question of Australian federation. The 
Federal Convention a t  Melbourne in 1890 was mainly his work; 
and he presided over the convention at  Sydney in 1891, and was 
chiefly responsible for the draft constitution there carried. De- 
feated in  Oct. 1891 on his refusal to  accept an eight hours' day 
for coal-miners, he remained in opposition for the rest of his 
career. H e  died a t  Sydney on April 27, 1896. Parkes may justly 
be called the Father of the Australian Commonwealth. 

He published, in addition to the works already named and numerous 
volumes of verse, a collection of speeches on the Federal Government 
of Australia (18901, and an autobiography, Fifty Years in the making 
of Australiarc History (1892). See also Life o f  Sir H .  Parkes, C. E 
Lyne (1897). 

PARKMAN, FRANCIS (1823-1893), American historian, 
was born in Boston on Sept. 16, 1823 He was the son of Francis 
Parkman, a graduate of Harvard in 1807. 

Francis Parkman was the eldest of six children. As a boy his 
health was delicate, so that i t  was thought best for him to spend 
much of his time at  his grandfather Hall's home in Medford 
on the border of the Middlesex Fells, a rough and rocky wood- 
land, which was as wild in many places as the primaeval forest. 
This breezy life saved him from the artificial stupidity which is 
too often superinduced in boys by their school training. At the 
age of 14 Parkman began to show a strong taste for literary com- 
position. In  1841, while a student a t  Harvard, he made a rough 
journey of exploration in the woods of northern New Hampshire, 
and a t  this time he determined to write a history of the last 
French war in America, which ended in the conquest of Canada, 
and some time afterwards he enlarged the plan so as to  include 
the whole course of the American conflict between France and 
Great Britain; or, to use his own words, "The history of the 
American forest; for this was the light in  which I regarded it. 
My theme fascinated me, and I was haunted with wilderness 
images day and night." I n  the course of 1842 illness led to his 
making a journey to Italy. I n  1843 he graduated a t  Harvard with 
high honours. 

H e  now determined to study the reai wilderness in its gloom 
and vastness. H e  had become an adept in  woodcraft and a dead 
shot with the rifle, and could do such things with horses, tame or 
wild, as civilized people never see done except in a circus. I n  
company with his friend and classmate, Quincy Shaw, he passed 
several months with the Ogillalah band of Sioux. Knowledge, in- 
trepidity and tact carried Parkman through these experiences 
unscathed, and good luck kept him clear of encounters with hostile 
Indians. I t  was a very important experience i n  relation to  his 
life-work. 

But outdoor life did not suffice t o  recruit Parkman's health, and 
by 1848, when he began writing The  Conspiracy of Pontiac, he 
had reached a truly pitiable condition. The trouble seems to have 
been some form of nervous exhaustion, accompanied with such 
hypersensitiveness of the eyes that i t  was impossible to  keep them 
open except in a dark room. Against these difficulties he  struggled 
with characteristic obstinacy. H e  invented a machine which so 
supported his hand that he could write legibly with closed eyes. 
Books and documents were read aloud to him, while notes were 
made by him with eyes shut, and were afterwards deciphered and 
read aloud to him till he had mastered them. After half an hour 
his strength would give out, and iq these circumstances his rate 
of composition for a long time averaged scarcely six lines a day. 
The superb historical monograph composed under such difficulties 
was published in 1851. I t  had but a small sale, as the American 
public was then too ignorant to feel much interest in American 
history. But Parkman began his great work on France and Eng- 
land i n  the New World, to which the book just mentioned was in  
reality the sequel. This work involved several journeys to Europe, 
and was performed with a thoroughness approaching finality. 

I n  1865 the first volume appeared, with the title of Pioneers of 
France i ~ z  the N e w  World;  27 years elapsed before the final 
volumes came out in 1892. After the Pioneers the sequence is 
The  Jesuits i n  North America, La Salle and the Discovery of the 
Great Wes t ,  the Old Rkginze ip Canada, Frontenac and N e w  
France and Louis XIV.,  Montcalm and W o l f e ,  A Half Century of 
Conflict. As one obstacle after another was surmounted, as one 
grand division of the work after another became an accomplished 
fact, the effect upon Parkman's condition seems to have been 
bracing, and he acquired fresh impetus as he approached the goal. 
His physical condition was much improved by his cultivating 
plants. H e  was an adept horticulturist and himself originated 
several new varieties of flowers. H e  was professor of horticulture 
in the agricultural school of Harvard in 1871-72, and published 
a few books on the subject of gardening. H e  died a t  Jamaica 
Plain Nov. 8, 1893. 

The significance of Parkman's work consists partly in the 
success with which he has depicted the North American Indians. 
Parkman was the first great writer who really understood the 
Indian's character and motives. Against this savage background 
of the forest he shows the rise, progress and dramatic termination 
of the colossal struggle between France and Great Britain for 



colonial empire. With all its instructiveness, his book is a narra- 
tive as entertaining as those of Macaulay or Froude. In  judicial 
impartiality Parkman may be compared with Gardiner, and for 
accuracy of learning with Stubbs. (J. F.1 

See G. H .  Farnham, Life of Francis Parkman (Boston, 1400; 2nd 
ed., 1905) ; H. D 'Sedgwick, Francis Parkman (Boston, 1904) ; H. C. 
Lodge, "Francis Parkman," Mass. Hist. Soc. Proc., vol. lvi., pp. 319-33 j 
(Boston, 1923) ; J. Russell, "What We Owe to Francis Parkman," 
Dallzousie Review, vol. iii., pp. 330-441 (Halifax, 1923) ; J. W. Oliver, 
"Francis Parlman," Western Pa. Hzst. Mag., col. vii., pp. 1-9 (Pitts- 
burgh, 1924). 

PARLAKIMEDI, a town of British India, in Ganjam dis- 
trict of Madras. Pop. (1931) 20,072. I t  is the residence of a 
raja, claiming descent from the ancient kings of Orissa. The 
town is on a light railway connecting with Naupada. 

PARLEMENT, in O.Fr. the name given to any meeting for 
discussion or debate (parler, to speak), a sense in which it was 
still used by Joinville, but from the latter half of the 13th century 
employed in France in a special sense to designate the sessions of 
the royal court (curia regis). Finally, when the parlement of Paris 
had become a permanent court of justice, having the supreme 
authority in  cases brought before it, and especially in  appeals 
against the sentences of the baillis and seneschals, i t  retained this 
name, which was also given to the other supreme courts of the 
same nature which were created after its model in  the provinces. 

E a r l y  Usage.-The early Capetians had a custom, based upon 
ancient precedents, of summoning periodically to  their court their 
principal vassals and the prelates of their kingdom. These gather- 
ings took place on the occasion of one of the great festivals of the 
year, in the town in which the king was then in residence. Here 
they deliberated upon political matters and the vassals and prelates 
gave the king their advice. But the monarch also gave judgment 
here in those cases which were brought before him. These were 
few in number during the early days of the Capetian dynasty; for 
though the king always maintained the principle that he was 
judge, and even that his competence in  this respect was general 
and unlimited, this competence was a t  the same time undefined 
and i t  was not compulsory to submit cases to the king. At this 
period, too, appeals, strictly so called, did not exist. Nevertheless 
when a suit was brought before the king he judged it  with the 
assistance of his prelates and vassals assembled around him, 
who formed his council. This was the curia regis. But in law the 
king was sole judge, the vassals and prelates being only advisers. 
During the 12th and a t  the Beginning of the 13th centuries the 
curia regis continued to discharge these functions, except that its 
importance and actual competence continued to increase, and that 
we frequently find in it, in addition to the vassals and prelates who 
formed the council, consiliarii, who are evidently men whom the 
king had in his entourage, as his ordinary and professional coun- 
cillors. Under the reign of St. Louis (which was also the period at 
which the name parlement began to be applied to  these judicial 
sessions) the aspect of affairs changed. The judicial competence 
of the parlement developed and became more clearly defined; 
the system of appeals came into existence, and appeals against the 
judgments of the baillis and seneschals were brought before it;  
cases concerning the royal towns, the bonnes villes, were also 
decided by it. Again, in  the old registers of the parlement a t  this 
period, the first Olim books, we see the names of the same coun- 
cillors recurring from session to session. This suggests that a suffi- 
cient number of councillors was assured beforehand, and a list 
drawn up for each session; the vassals and prelates still figuring 
a s  a complementary body a t  the council. 

Reforms.-Next came the series of ordinances regulating the 
tenure of the parlement, those of 1278, 1291, 1296 and 1308, and 
the institution was regularized. Not only were the persons who 
were to  constitute each parlement named in advance, but those 
who were not placed on this list, even though vassals or prelates, 
were excluded from judging cases. The royal baillis had to attend 
the parlement, in order to answer for their judgments, and at  an 
early date was fixed the order of the different bailliages, i n  which 
the cases coming from them were heard. The baillis, when not in- 
terested in the case, formed part of the council, but were after- 
wards excluded from it. Before the middle of the 14th century 

the personnel of the parlement, both presidents and counciilors, 
became fixed de facto if not de iure. Every year a list was drawn 
up of those who were to  hold the session, and although this list 
was annual, it contains the same names vear af ter  vear: thev are - , .  
as yet, however, only annual commissaries (commissaires). I n  
1344 they became officials (oficiers) fixed but not yet irremovable. 
At the same time the parlement had become permanent; the num- 
ber of the sessions had diminished, but their length had increased. 
In  the course of the 14th century i t  became the rule for the parle- 
ment to sit from Martinmas (Nov. 11) till the end of May: later 
the session was prolonged till the middle of August, the-rest of 
the year forming the vacation. The parlement had also become 
fixed at  Paris, and, by a development which goes back to fairly 
early times, the presidents and councillors, instead of being merely 
the king's advisers, had acquired certain powers, though these were 
conferred by the monarch; they were, in fact, true magistrates. 
The king held his court in person less and less often, and it  pro- 
nounced its decrees in his absence; we even find him pleading his 
cause before it as plaintiff or defendant. In the 14th century, how- 
ever, we still find the parlement referring delicate affairs to the 
king; but in the 15th century it had acquired a jurisdiction inde- 
pendent in principle. As to its composition, it  continued to pre- 
serve one notable feature which recalled its origin. It had 
originally been an assembly of lay vassals and prelates; when its 
composition became fixed and consisted of councillor-magistrates, 
a certain number of these offices were necessarily occupied by 
laymen, and others by ecclesiastics, the conseillers lais and the 
conseillers clwcs. 

The parlement was a t  the same time the court of peers (cour 
des pairs). This had as its origin the old principle according to 
which every vassal had the right to  be tried by his peers, i.e., by 
the vassals holding fiefs from the same lord, who sat in judgment 
with that lord as their president. This, i t  is well known, resulted 
in the formation of the ancient college of the peers of France, 
which consisted of six laymen and six ecclesiastics. But although 
in strict logic the feudal causes concerning them should have been 
judged by them alone, they could not maintain this right in the 
curia regis; the other persons sitting in it could also take part in 
judging causes which concerned the peers. Finally the peers of 
France, the number of whom was increased in course of time by 
fresh royal creations of peerages, became ex oficio members of 
the parlement; they were the hereditary councillors, taking the 
oath as official magistrates, and, if they wished, sitting and having 
a deliberative function in the parlement. I n  suits brought against 
them personally or involving the rights of their peerage they had 
the right of being judged by the parlement, the other peers being 
present, or having been duly summoned. 

Divisions.-While maintaining its unity, the parlement had 
been subdivided into several chambres or sections. In  the first 
place there was the Grand Chambre, which represented the primi- 
tive parlement. T o  i t  was reserved the judgment in  certain impor- 
tant cases, and in it  a peculiar procedure was followed, known 
as oral, though it admitted certain written documents. Even after 
the offices of the parlement had become legally saleable the coun- 
cillors could only pass from the other chambers into the grand 
chambre by order of seniority. The chambres des enqudtes and 
des reqz~gtes originated at  the time when i t  became customary to 
draw up lists for each session of the parlement. The enqudteurs or 
auditeurs of the parlement had a t  first been an auxiliary staff of 
clerks to whom were entrusted the inquests ordered by the parle- 
ment. But later, when the institution of the appeal was fully de- 
veloped, and the procedure before the various jurisdictions be- 
came a highly technical matter, above all when i t  admitted written 
evidence, the documents connected with other inquests also came 
before the parlement. A new form of appeal grew up side by side 
with the older form, which had been mainly an oral procedure, 
namely the appeal by writing (appel par e'crit). I n  order to  judge 
these new appeals the parlement had above all to  study written 
documents, the inquests which had been made and written down 
under the jurisdiction of the court of first instance. The duty of 
the enqutteurs was to make an abstract of the written documents 
and report on them. Later the reporters (rapporteurs) were 
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admitted to judge these questions together with a certain number 
of members of the parlement, and from 1316 onwards these two 
kinds of members formed together a chanzbre des enquites. As yet, 
no doubt, the rapporteur only gave his opinion on the case which 
he had prepared, but after 1336 all those who formed part of the 
chamber were put on the same footing, taking it in turn to report 
and giving judgment as a whole. For a long time, however, the 
grand chantbre received all cases, then sent them to the chambre 
des enqu i t e s  with directions; before it too were argued questions 
arising out of the inquiry made by the chalnbre des enqzktes to 
the decisions of which it  gave effect and which it had the power 
to revise But one by one it lost all these rights, and in the 16th 
century they are no longer heard of. Several chambres des en- 
que^tes were created after the first one, and it was they who had 
the greater part of the work. 

The chan~bre  des  reqzdtes was of an entirely different nature. 
At the beginning of the 14th century a certain number of those 
who were to  hold the session of the parlement were set apart to  
receive and judge the petitions (requi tes)  on judicial questions 
which had been presented to the king and not yet dealt with. 
This eventually led to the formation of a chamber, in the strict 
sense of the word, the requi tes  d u  palais. But this became purely 
a jurisdiction for privileged persons; before it (or before the 
requi tes  de 17h8tel, as the case might be) were brought the civil 
suits of those who enjoyed the right of commit t in~z~s .  The cham- 
bre des requi tes  had not supreme jurisdiction, but appeals from its 
decisions could be made to the parlement proper. The parlement 
had also a criminal chamber, that of La  Tournelle, which was not 
legally created until the 16th century, but was active long before 
then. I t  had no definite membership, but the conseillers lais 
served in it in turn. 

P r o v i n c i a l  Parlements.-Originally there was only one parle- 
ment, that of Paris, as was indeed logical, considerifig that the 
parlement was simply a continuation of the cabria regis, which, like 
the king, could only be one. But the exigencies of the administra- 
tion of justice led to the successive creation of a certain number 
of provincial parlements. Their creation, moreover, was generally 
dictated by political circumstances, after the incorporation of a 
province in the domain of the Crown. Sometimes it  was a question 
of a province which, before its annexation, possessed a superior and 
sovereign jurisdiction of its own, and to which it was desired to  
preserve this advantage. Or else it  might be a province forming 
part of feudal France, which before the annexation had had a 
superior jurisdiction from which the Crown had endeavoured to 
institute an appeal to  the parlement of Paris, but for which after 
the annexation it  wa? no longer necessary to maintain this appeal, 
so that the province might now be given a supreme court, a parle- 
ment. Sometimes an intefmediate regime was set up between the 
annexation of the province and the creation of its provincial parle- 
ment, under which delegates from the parlement of Paris went and 
held assizes there. Thus were created successively the parlements 
of Toulouse, Grenoble, Bordeaux, Dijon, Rouen, Aix, Rennes, Pau, 
Metz, Douai, Besan~on and Nancy. From 1762 to 17'71 there was 
even a parlement for the principality of Dombes. The provincial 
parlements reproduced on a smaller scale the organization of that 
of Paris; but they did not combine the functions of a court of 
peers. They each claimed to possess equal powers within their own 
province. There were also great judicial bodies exercising the 
same functions as the parlements, though without bearing the 
name, such as the Conseil sozrverairt of Alsace at  Colmar, the 
Conseil supe'rieur of Roussillon a t  Perpignan; the provincial coun- 
cil of Artois had not the supreme jurisdiction in all respects. 

The parlements, besides their judicial functions, also possessed 
political rights; they claimed a share in the higher policy of the 
realm, and the position of guardians of its fundamental laws. In  
general the laws did not come into effect within their province 
until they had been registered by the parlements. This was the 
method of promulgation admitted by the ancient law of France, 
but the parlements verified the laws before registering them, i.e., 
they examined them to see whether they were in conformity with 
the principles of law and justice, and with the interests of the king 
and his subjects; if they considered that this was not the case they 

refused their registration and addressed remonstrances (remon- 
tranccs) to  the king. I n  acting thus they were merely conforming 
to the duty of counselling (devoir de conseil) which all the 
superior authorities had towards the king, and the text of the or- 
dinances (ordonnances) had often invited them to do so. I t  was 
natural, however, that in the end the royal will should seek to im- 
pose itself. In  order to enforce the registration of edicts the king 
would send lettres de cachet, known as lettres de jussion, which 
were not, however, always obeyed. Or he could come in person to 
hold the parlement, and have the law registered in his presence 
in a lit de justice. This was explained in theory by the principle 
that if the king himself held his court, it lost, by the fact of his 
presence, all the authority which he had delegated to  i t ;  for the 
moment the only authority existing in it was that of the king, 
just as in the ancient curia regis there was the principle that 
apparente rege cessat magistratus. But, principally in the 18th 
century, the parlements maintained that only a voluntary registra- 
tion, by the consent of the parlement, was valid. The parlements 
had also a wide power of administration. They could make regula- 
tions (poaiaoir re'glementaire) having the force of law within their 
province, upon all points not settled by law, when the matter with 
which they dealt fell within their judicial competence, and for this 
it was only necessary that their interference in the matter was not 
forbidden by law. These were what were called arrite de  r8gle- 
ment .  By this means the parlements took part in the administra- 
tion, except in matters the cognizance of which was attributed to  
another supreme court as that of taxation was to  the cours des 
aides. They could also, within the same limits, address injunctions 
( injonctions) to officials and individuals. 

See La Roche-Flavin, Treiee livres des parlements de France (1617) ; 
Felix Aubert, Histoire du parlement de Paris, des on'gines ci Fran~ois 
I. (2 vols., 1894) ; Ch. V. Langlois, Textes relatifs ci l'histoire du 
parlement depziis les origines jusqu'en 1314 (1888) ; Guilhiermoz, 
Enquttes et procds (1892) ; Glasson, Le Parlement de Paris, son r6le 
politique depuis le rdgne de Charles VZZ, jusqu'ci la re'volution ( z  vols., 
1901). (J. P. E )  

PARLIAMENT, the name given to the supreme legislature 
of the United Kingdom of Great Britain and Ireland. (For the 
old French parlement, see PARLEMENT; and for analogous foreign 
assemblies see the articles on the respective countries.) The 
word is found in English from the 13th century, first for a debate, 
then for a formal conference, and for the great councils of the 
Plantagenet kings; and the modern sense has come to be applied 
retrospectively. William the Conqueror is said in the Chronicle 
to have had,"very deep speech with his Witan"; this "deep speech" 
(in Latin colloquium, in French parlement) was the distinguish- 
ing feature of a meeting between king and people, and thus gave 
its name to the national assembly itself. The Statute of West- 
minster ( 1 2 7 5 )  first uses "parlement" of the great council in 
England. 

The British parliament consists of the king (or queen regnant), 
the Lords spiritual and temporal, and the Commons; and it meets 
in  two houses, the House of Lords (the Upper or Second chamber) 
and the House of Commons. 

The Crown, pre-eminent in rank and dignity, is the legal source 
of parliamentary authority. The sovereign virtually appoints the 
lords spiritual, and all the peerages of the lords temporal have been 
created by the Crown. The king summons parliament to meet, 
and prescribes the time and place of its meeting, prorogues and 
dissolves it ,  and commands the issue of writs for the election of 
members of the House of Commons. By several statutes, begin- 
ning with the 4 Edward 111. c. 14, the annual meeting of parlia- 
ment had been ordained; but these statutes, continually disre- 
garded, were virtually repealed in the reigns of Charles 11. and 
William and Mary (16 Ch. 11. 31; 6 and 7 Wiil. and Mary, 32). 
The present statute law merely exacts the meeting of parliament 
once in three years; but the annual voting of supplies has long 
since superseded obsolete statutes. When parliament is assembled 
it cannot proceed to business until the king has declared the causes 
of summons, in person or by commission; and though the veto of 
the Crown on legislation has long been obsolete, bills passed by the 
two houses only become law on receiving the royal assent. 

The House of Lords is distin~uished by peculiar dignities, priv- 



ileges and jurisdictions. Peers individually enjoy the rank and 
precedence of their several dignities, and are hereditary council- 
lors of the Crown. Collectively with the lords spiritual they form 
a permanent council of the Crown; and, when assembled in parlia- 
ment, they form the highest court of judicature in the realm. and 
were, until the Parliament Act of 1911, a co-equal branch of the 
legislature, without whose consent no laws could be made. Their 
judicature is of various kinds, viz., for the trial of peers; for de- 
termining claims of peerage and offices of honour, under references 
from the Crown; for the trial of controverted elections of Scotch 
and Irish peers; for the final determination of appeals from courts 
in England and Scotland; and lastly, for the trial of impeachments. 

The House of Commons also has its own peculiar privileges 
and jurisdictions. Above all, it has the paramount right of 
originating the imposition of all taxes, and the granting of supplies 
for the service of the State. I t  has also enjoyed, from early times, 
the right of determining all matters concerning the election of its 
own members, and their right to sit and vote in parliament. This 
right, however, has been greatly abridged, as, in 1868, the trial of 
controverted elections was transferred to  the courts of law; but 
its jurisdiction in matters of election, not otherwise provided 
for by statute, is still retained intact. As part of this jurisdidion 
the house directs the Speaker to issue warrants t o  the clerk of 
the Crown to make out new writs for the election of members 
to  fill up  such vacancies as occur during the sitting of parliament. 

Pr ivi leges of Parliament.- Both houses are in the enjoyment 
of certain privileges, designed to maintain their authority, inde- 
pendence and dignity. These privileges are founded mainly upon 
the law and custom of parliament, while some have been con- 
firmed, and others abridged or abrogated by statute. The Lords 
rely entirely upon their inherent right, as having "a place and voice 
in parliament"; but, by a custom dating from the 6th Henry VIII., 
the Commons lay claim, by humble petition to the Crown a t  the 
commencement of every parliament, "to their ancient and un- 
doubted rights and privileges." Each house has its separate rights 
and jurisdictions; but privileges properly so-called, being founded 
upon the law and custom of parliament, are common to both 
houses. Each house adjudges whether any breach of privilege 
has been committed, and punishes offenders by censure or com- 
mitment. This right of commitment is incontestably established, 
and it extends to  the protection of officers of the house, lawfully 
and properly executing its orders, who are also empowered to call 
in the assistance of the civil power. The causes of such commit- 
ments cannot be enquired into by courts of law, unless i t  be mani- 
fest that the cause of commitment is other than for contempt 
(Lord Ellenborough in Burdett v. Abbott, 181 I ,  14 East a t  p. 150)) 
nor can prisoners be admitted to bail. Breaches of privilege may 
be summarized as disobedience to any orders or rules of the house, 
indignities offered to its character or proceedings, assaults, insults 
or libels upon members, or interference with officers of the house 
in  discharge of their duty, or tampering with witnesses. Such of- 
fences are dealt with as contempts, according to the circumstances 
of the respective cases, of which numerous precedents are to be 
found in the journals of both houses. The Lords may imprison 
for a fixed period, and impose fines; the Commons can only im- 
prison generally, the commitment being concluded by the proroga- 
tion, and have long discontinued the imposition of fines. 

Freedom of speech has been one of the most cherished privileges 
of parliament from early times Constantly asserted, and often 
violated, it was finally declared by the Bill of Rights "that the free- 
dom of speech, and debates and proceedings in parliament, ought 
not to be impeached or questioned in any court or place out of 
parliament." Such a privilege is essential to  the independence of 
parliament, and to the protection of members in discharge of their 
duties. But, while i t  protects members from molestation else- 
where, it  leaves them open to censure or other punishment by the 
house itself, whenever they abuse their privilege and transgress 
the rules of orderly debate. 

Freedom from arrest is a privilege of the highest antiquity. I t  
was formerly of extended scope, but has been reduced, by later 
legislation, within very narrow limits. Formerly not only the per- 
sons of n~en-ibe~k but their goods were protected, and their privi- 

lege extended to their servants. At present members are them- 
selves free from arrest, but otherwise they are liable t o  all the 
processes of the courts. If arrested, they .rvill be immediately 
discharged, upon motion in the court whence the process issued. 
Peers and peeresses are, by the privilege of peerage, free from ar- 
rest a t  all times. Members of the House of Commons are free 
only for 40 days after prorogation and 40 days before the next 
appointed meeting; but prorogations are so arranged as to  ensure 
a continuance of the privilege. Formerly, even suits against mem- 
bers were stayed, but this offensive privilege has been abolished 
by statute. Exemption from attending as  witnesses upon sub- 
poena, once an acknowledged privilege, is no longer insisted upon; 
but immunity from service upon juries is a t  once an ancient priv- 
ilege and a statutory right. The privilege of freedom from arrest 
is limited to civil causes, and has not been suffered to exempt mern- 
bers from the operation of the criminal law, nor even from com- 
mitments for contempt by other courts. But, whenever the free- 
dom of a member is so interfered with, the courts are required im- 
mediately to inform the house of the causes of his commitment. 
Witnesses, suitors, counsel and agents in attendance upon parlia- 
ment are protected from arrest and molestation, and from the con- 
sequences of statements made by them, or other proceedings in 
the conduct of their cases. 

As both houses, in enforcing their privileges, are obliged t o  com- 
mit offenders or otherwise interfere with the liberty of the subject, 
the exercise of these privileges has naturally been called in ques- 
tion before the courts. Each house is the sole judge of its own 
privileges; but the courts are bound to administer the law, and, 
where law and privilege have seemed to be a t  variance, a conflict 
of jurisdiction has arisen between parliament and the courts. 
Many interesting controversies have arisen upon such occasions; 
but of late years privilege has been carefully restrained within the 
proper limits of the law, and the courts have amply recognized 
the authority of parliament. 

P a r l i a m e n t a r y  Procedure.-On the day appointed by royal 
proclamation for the meeting of a new parliament both houses 
assemble in their respective chambers, when the Lords Com- 
missioners for opening the parliament summons the Commons 
to the bar of the House of Lords, by the mouth of Black Rod, to  
hear the commission read. The lord chancellor states that, when 
the members of both houses shall be sworn, the king will declare 
the causes of his calling this parliament; and, it  being necessary 
that a Speaker of the House of Commons shall be first chosen, 
the Commons are directed to  proceed to the appointment of a 
Speaker, and to present him, on the following day, for His 
Majesty's royal approbation. The Commons a t  once withdraw 
to their own house and proceed to the election of their Speaker. 
The next day the Speaker-elect proceeds, with the house, t o  the 
House of Lords, and, on receiving the royal approbation, lays 
claim, in the accustomed form, on behalf of the Commons, "to 
their ancient and undoubted rights and privileges." The Speaker, 
now fully confirmed, returns to the House of Commons, and, 
after repeating his acknowledgments, reminds the house that the 
first thing to be done is to  take and subscribe the oath required by 
law. Having first taken the oath himself, he is followed by other 
members, who come to the table to be sworn. The  swearing of 
members in both houses proceeds from day to day, until the 
greater number have taken the oath, or affirmation, when the 
causes of summons are declared by His Majesty in person, or by  
commission, in "the king's speech." This speech being considered 
in both houses, an Address (q.v.) in answer is agreed to, which is  
presented to His Majesty by the whole house, or by "the lords 
with white staves'' in one house and privy councillors in the other. 

The debate on the Address being over, the real business of the 
session now commences: the committees of supply and ways and 
means are set up;  bills are introduced; motions are made; com- 
mittees are appointed; and both houses are, a t  once, in full activ- 
ity. The lord chancellor presides over the deliberations of the 
Lords, and the Speaker over those of the Commons. 

Members claim to be heard in debate by rising in their places. 
When more than one member rises at  the same time, in  the Lords 
the member who is to  speak is called by the house, in the Com- 
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mons by the Speaker. Every member, when called, is bound to 
speak to the question before the house; and calls to order are 
very frequent. A member may speak once only to any question, 
except to explain, or upon a point of order, or to reply when a 
member has himself submitted a motion to the house, or when an 
amendment has been moved which constitutes a new question. H e  
may not refer to  past debates, nor to  debates in the other house; 
nor may he refer to  any other member by name, or use offensive 
and disorderly language against the king, either House of parlia- 
ment, or other members. Members offending against any of the 
rules of debate are called to order by the Speaker, or the attention 
of the chair is directed to  the breach of order by another member. 

At the conclusion of a debate, unless the motion be with- 
drawn, or the question (on being put from the chair) be agreed to 
or negatived, the house proceeds to  a division, which effects the 
twofold purpose of ascertaining the numbers supporting and 
opposing the question, and of recording the names of members 
voting on either side. On each side of the house is a division 
lobby; and in the Lords the "contents" and in the Commons the 
"ayes" are directed to go to the right, and the "not contents" or 
" n ~ e s "  to the left. I n  case of I n  equality of numbers, in the 
Lords the question is negatived in virtue of the ancient rule 
"semper praesumitur pro negante"; in  the Commons the Speaker 
gives the casting vote. (See also PARLIAMENTARY PROCEDURE; 
SPEAKER.) 

Committees.-For the sake of convenience in the transaction 
of business there are several kinds of committees. Of these the 
most important is a committee of the whole house. I n  this com- 
mittee are discussed the several provisions of bills, resolutions and 
other matters requiring the consideration of details. In  the Lords 
the chair is taken by the chairman of committees; and in the Com- 
mons by the chairman of the committee of ways and means. 

I n  the House of Commons there are now six grand committees. 
They were founded upon the valuable principle of a distribution 
of labours among several bodies of members. 

In  select committees both houses find the means of delegating 
inquiries, and the consideration of other matters, which could 
not be undertaken by the whole house. The reports of such com- 
mittees have formed the groundwork of many important measures ; 
and bills are often referred to them which receive a fuller examina- 
tion than could be expected in a committee of the whole house. 
Power is given to such committees, when required, to send for 
persons, papers and records. In  the Lords the power of examin- 
ing witnesses upon oath has always been exercised, but it  was not 
until 1871 that the same power was extended to the Commons, 
by statute. 

Communica t ions  Be tween  the T w o  Houses, etc.-In the 
course of the proceedings of parliament, frequent communications 
between the two houses become necessary. Of these the most 
usual and convenient form is that of a message. Formerly the 
Lords sent a message by two judges or two masters in chancery, 
and the Comn~ons by  a deputation of their own members; but 
since 18js  messages have been taken from one house to the 
other by  one of the clerks a t  the table. A more formal communi- 
cation is effected by a conference, in reference to amendments to  
bills or other matters; but this proceeding has been in great 
measure superseded by the more simple form of a message. The 
two houses are also occasionally brought into communication by 
means of joint committees and of select committees communicat- 
ing with each other. 

Communications, in various forms, are also conducted between 
the Crown and both houses of parliament. Of these the most 
important are those in  which the king, in person or by commis- 
sion, is present in the House of Lords to  open or prorogue parlia- 
ment, or to  give the royal assent to  bills. His Majesty is then in 
direct communication with the three estates of the realm, as- 
sembled in the same chamber. The  king also sends messages to  
both houses under the royal sign manual, when all the members 
are uncovered. Verbal messages are also sent, and the king's 
pleasure, or royal recommendation or consent to  bills or other 
matters, signified through a minister of the Crown or a privy 
councillor. Messages under the sign manual are acknowledged 

by addresses, except where grants of money are proposed, in 
which case no address is presented by the Commons, who ac- 
knowledge them by making provision accordingly. 

Both houses approach the Crown, sometimes by joint addresses, 
but usually by separate addresses from each house. Such addresses 
are presented to His Majesty, either by the whole house, or by 
the lords with white staves in one house and by privy councillors 
in the other. His Majesty answers, in person, addresses presented 
by the whole house; but, when presented otherwise, an answer 
is brought by one of the lords with white staves, or by one of 
the privy councillors, by whom the address has been presented. 
Resolutions of either house are also sometimes directed to  be 
laid before His Majesty; and messages of congratulation or con- 
dolence are sent to other members of the royal family. 

T h e  Passing of P u b l i c  Bills.-The passing of bills forms the 
most considerable part of the business of parliament; for an 
account of the methods of procedure reference should be made to 
the article PARLIAMENTARY PROCEDURE. But the privileges of the 
Commons, in regard to supply and taxation, require that all bills 
imposing s charge upon the people should originate in that house. 
On the other hand, the Lords claim that bills for rcstoration of 
honours or in blood, or relating to  their own privileges and juris- 
diction, should commence in their house. An act of grace, or 
general pardon, originates with the Crown, and is read once only 
in both houses. 

Both houses are approached by the people by means of petitions, 
of which prodigious numbers are presented to the House of 
Commons every session. They are referred to  the committee on 
public petitions, under whose directions they are classified, ana- 
lysed, and the number of signatures counted; and, when necessary, 
the petitions are printed in extenso. 

O t h e r  Functions.-The exclusive right of the Commons t o  
grant supplies, and to originate all measures of taxation, imposes 
a very onerous service upon that house. This is mainly performed 
by two committees of the whole house-the committee of supply, 
and the committee of ways and means. The former deals with 
all the estimates for the public service presented to the house by 
command of His Majesty; and the latter votes out of the Consoli- 
dated Fund such sums as are necessary to meet the supplies 
already granted, and originates all taxes for the service of the 
year. It is here that the annual financial statement of the chan- 
cellor of the exchequer, commonly known as "the Budget," is de- 
livered. The resolutions of these committees are reported to  the 
house, and, when agreed to, form the foundation of bills, t o  be 
passed by both houses, and submitted for the royal assent; and 
towards the close of the session an Appropriation Act is  passed, 
applying all the grants for the service of the year. 

Whenever a vacancy occurs during the continuance of a parlia- 
ment, a warrant for a new writ is issued by the Speaker, by  order 
of the house during the session, and in pursuance of statutes 
during the recess. The causes of vacancies are the death of a 
member, his being called to  the House of Peers, his acceptance 
of an office from the Crown, his bankruptcy, or a resolution for 
his expulsion, a matter which is absolutely within the jurisdiction 
of the House. When any doubt arises as to  the issue of a writ, 
i t  is usual to appoint a committee to  inquire into the circum- 
stances of the case; and during the recess the Speaker may re- 
serve doubtful cases for the determination of the house. 

Controverted elections had been originally tried by select com- 
mittees, afterwards by  the committee of privileges and elections, 
and ultimately by the whole house, with scandalous partiality, 
but under the Grenville Act of 17'70, and other later Acts, by select 
committees, so constituted as t o  form a more or less judicial 
tribunal. At length, in 1868, the trial of election petitions was 
transferred t o  judges of the superior courts, to  whose determina- 
tion the house gives effect, by the issue of new writs or otherwise. 
The house, however, still retains and exercises its jurisdiction 
in all cases not relegated, by statute, to  the judges. 

Other forms of parliamentary judicature still remain t o  he 
mentioned. Upon impeachments by the Commons, the Lords 
exercise the highest criminal judicature known to the law; but 
the occasions upon which it  has been hrocght into action have 
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been very rare in modern times. Another judicature is that of 
the trial of peers by the House of Lords. And, lastly, by a bill 
of attainder, the entire parliament may be called to sit in  judg- 
ment upon offenders. 

One other important function of parliament remains to be 
noticed-that of private bill legislation. Here the duties of 
parliament are partly legislative and partly judicial. Public inter- 
ests are promoted, and private rights secured. This whole jurisdic- 
tion has been regulated by special standing orders, and by elab- 
orate arrangements for the nomination of capable and impartial 
committees. A prodigious legislative work has been accom- 
plished-but under conditions most costly to the promoters and 
opponents of private bills, and involving a serious addition to 
the onerous labours of members of parliament. 

HISTORY OF THE BRITISH PARLIAMENT 

The shire-moot was also the general folk-moot of the tribe, 
assembled in arms, to  whom their leaders referred the decision 
of questions of peace and war. 

The origin of parliament may be sought in the assemblies of 
the Anglo-Saxons known as the "folk-moot" or tribal assembly 
and in the "shire-moot" or assembly of the freemen of the shire. 
Superior to  these local institutions was the witenagemot, or 
assembly of wise men, with whom the king took counsel in 
legislation and the government of the State. This national council 
has sometimes been regarded as the origin of parliament but to 
describe it  as such is an unhistorical anticipation of modern 
usage. I t s  character has been the subject of much antiquarian in- 
vestigation, notably by Stubbs and Liebermann. I t  must never 
be forgotten that in these early times, aud indeed long after, the 
making of new laws is as abhorrent as it  is rare. The cry of the 
nation, so often expressed in the charters, is not for making of 
of new law but for the preservation of old ones, while the levying 
of taxes is almost unknown except for purposes of national de- 
fence. Such a council was originally held in each of the kingdoms 
commonly known as the Heptarchy; and after their union in a 
single realm, under Ring Edgar, the witenagemot became the 
national assembly. The witenagemot concluded treaties, advised 
the king as to the disposal of public lands and the appointment 
and removal of officers of State, and even assumed to elect and 
depose the king himself. The king had now attained to greater 
power, and more royal dignities and prerogatives. H e  was unques- 
tionably the chief power in the witenagemot; but the laws were 
already promulgated, as in later times, as having been agreed to 
with the advice and consent of the witan. The witan also exer- 
cised jurisdiction as a supreme court. These ancient customs pre- 
sent further examples of the continuity of English constitutional 
forms. 

The constitution of the witenagemot, however, was necessarily 
less popular than that of the local moots in the hundred or the 
shire. The king himself was generally present; and at  his sum- 
mons came prelates, abbots, ealdormen, the king's gesiths and 
thegns, officers of State and of the royal household, and leading 
tenants in chief of lands held from the Crown. Crowds some- 
times attended the meetings of the witan, and shouted their accla- 
mations of approval or dissent; and, so far, the popular voice was 
associated with its deliberations; but i t  was at  a distance from all 
but the inhabitants of the place in which it  was assembled, and 
until a system of representation (q.v.) had slowly grown up 
there could be no further admission of the people to its 
deliberations. 

The N o r m a n  Conquest.-The Anglo-Saxon polity was sud- 
denly overthrown by the Norman Conquest. A stern foreign 
king had seized the crown, and was prepared to rule his conquered 
realm by the sword. H e  brought with him the absolutist principles 
of Continental rulers, and the advanced feudal system of France 
and Normandy. Feudalism had been slowly gaining ground under 
the Saxon kings, and now it was firmly established as a military 
organization. William the Conqueror at  once rewarded his warlike 
barons and followers with enormous grants of land. The Saxon 
landowners and peasants were despoiled, and the invaders settled 
in their homesteads. The king claimed the broad lands of England 

as his own, by right of conquest; and when he allotx-ed his warriors 
to share the spoil he attached the strict condition of military 

'service in return for every grant of land. An effective army of 
occupation of all ranks was thus quartered upon every province 
throughout the realm. England was held by the sword; a foreign 
king, foreign nobles, and a foreign soldiery were in possession of 
the soil, and swore fealty to  their master, from %horn they held it. 
Saxon bishops were deposed, and foreign prelates appointed to  
rule over the English Ghurch. Instead of calling a national witen- 
agemot, the king took counsel with the officers of his State and 
household, the bishops, abbots, earls, barons and knights by whom 
he was pleased to surround himself. Some of the forms of a 
national council were indeed maintained but the witenagem6t was 
now transformed into a 'Lcommon council" of tenants-in-chief. 
I t  was thus a purely feudal assembly. 

In  spite of the immense constitutional prestige enjoyed by 
Magna Carta, that historical document played little or no part in 
the development of parliament. I t  was there ordained that no 
scutage or aid, except the three regular feudal aids, should be im- 
posed, save by the common council of the realm. T o  this council 
the archbishops, bishops, abbots, earls and greater barons were to  
be summoned personally by the king's letters, and the lesser 
tenants in chief by a general writ through the sheriff. The sum- 
mons was required to appoint a certain place, to give 40 days' 
notice at  least, and to state the cause of meeting. 

This council was in no sense a modern parliament nor was i t  
intended to be. Magna Carta has been truly described as "a very 
feudal document," how feudal McKechnie has forcibly shown in 
his standard commentary. By these c laus~s  the tenants-in-chief 
protected themselves from arbitrary taxation by the Crown with- 
out their "common counsel," but they did not thereby preclude 
themselves from taxing their own mesne tenants. I t  is only when 
later kings begin, of their own initiative, to  summon representa- 
tives of the shires and boroughs to attend meetings of the common 
council to grant a tax that the "Commons" come into existence. 
And there can be no doubt that Maitland is right when he traces 
the origin of the "Commons," and the principle of representation 
which their summons implied, to the adaptation of the pre-existing 
institution of the jury to that purpose. Originating as a fiscal 
instrument for valuation of land, as in Domesday Book, or for 
assessment to the first tax on personalty, as in the case of the 
Saladin tithe, the jury was extended to the "presentment" of 
crimes by Henry 11. and, as such, it represented the township, 
the borough and the "hundred" in the "county court." I t  was 
originally elected and from this it  was but a step to  summoning 
elected representatives of the counties and boroughs to 
West minster. 

But it  must be remembered that the idea that the consent 
of the local communities or "communes" of county and borough 
to taxation is necessary is of very late growth. The juries of 
neighbours who were summoned to assess the people under the 
Saladin tithe were assessing a tax to which their consent was 
neither asked nor required. A definite departure was made when, 
in 1265, Simon de Montfort, the leader of the revolt against 
Henry III. ,  summoned t o  Lewes a national assembly which was 
distinctive in that writs were issued not only to  the knights of 
the shire, who had occasionally been summoned before, but to  
representatives of the boroughs. I t  was a revolutionary assembly 
but none the less i t  established a precedent. 

The transition period between Simon de Montfort's parliament 
of 1265 and the "model parliament" of 1295 was long a puzzle to 
historical students, since, except for two provincial councils in 
1283, no traces were found in the records, between 1265 and 
1295, of the representation of cities or boroughs, or of repre- 
sentation of the counties between 1275 and 1290. But in 1910 
C. Hilary Jenkinson (see English Historical Review, for April) 
found in the Record Office some old documents which proved 
to be fragments of three writs and of returns of members for 
the Easter parliament of 1275. They make it  certain that knights 
of the shire were then present, and that burgesses and citizens 
were summoned (not as in 1265 through the mayors, but as since 
129j through the sheriffs). The importance of the 1295 parlia- 
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ment thus appears to be smaller in English constitutional history, 
the full reiorms appearing to have been adopted 20 years earlier. 
I t  is noteworthy, however, that in the writs of 1275 the instruc- 
tion to the sheriff is "venire facias," not "elegi facias." 

I n  1295 these precedents were followed with a parliament 
summoned by Edward I. which was long regarded as the first 
"model parliament." But as an institution it had yet to make its 
footing good as the exclusive authority on taxation. I n  legislation 
it was long subject to competition by the king's council and by 
the "Great Council." (See PRIVY COUNCIL.) The "Great Council" 
continued to be summoned not infrequently without the issue 
of writs to  the Commons, and this is the test applied in peerage 
cases to  determine whether the descendant of a baron summoned 
to a national assembly has made out his claim to be a "lord of 
parliament." (See the St .  John Barony case, 1915, A.C. 305, where 
it  was held that a national assembly of 1290 was not a parliament, 
in spite of its having passed the "Statute" of Quia Emptores, 
because the Commons were not summoned.) 

Secession of t h e  Clergy.-It formed part of Edward's policy 
to include the clergy in his scheme for the representation of 
a!! order.. and C ~ R S S C S  of hi5 ~lihjects They were summoned 
to attend the parliament of 1295 and succeeding parliaments 
of his reign, and their form of summons has been continued until 
the present time; but the clergy resolutely held aloof from the 
national council, and insisted upon voting their subsidies in 
their own convocations of Canterbury and York. The bishops 
retained their high place among the earls and barons, but the 
clergy sacrificed to ecclesiastical jealousies the privilege of shar- 
ing in the political councils of the State. As yet, indeed, this 
privilege seemed little more than the voting of subsidies, but it  
was soon to embrace the redress of grievances and the framing 
of laws for the general welfare of the realm. By the 17th century 
the clergy definitely lost their power of separate taxation and 
were included in the grant made by the Commons (1664). 

Meanwhile the Commons, unconscious of their future power, 
. took their humble place in the great council of the realm. The 

knights of the shire, as lesser barons, or landowners of good 
social standing, could sit beside the magnates of the land without 
constraint; but modest traders from the towns were overawed by 
the power and dignity of their new associates. They knew that 
they were summoned for no other purpose than the taxing of 
themselves and their fellow townsmen; their attendance was 
irksome; it  interrupted their own business; and their journeys 
exposed them to many hardships and dangers. I t  is not surprising 
that they should have shrunk from the exercise of so doubtful 
a privilege. Considerable numbers absented themselves from a 
thankless service; and their constituents, far from exacting the 
attendance of their members, as in modern times, begrudged 
the sorry stipend of 2s. a day, paid to their representatives while 
on duty, and strove to evade the burden imposed upon them by 
the Crown. Some even purchased charters, withdrawing franchises 
which they had not yet learned to value. Nor, in truth, did the 
representation of towns at  this period afford much protection 
to the rights and interests of the people. Towns were enfran- 
chised a t  the will or caprice of the Crown and the sheriffs; they 
could be excluded at  pleasure; and the least show of indepen- 
dence would be followed by the omission of another writ of 
summons. But the principle of representation ( q . ~ . ) ,  once estab- 
lished, was to be developed with the expansion of society; and 
the despised burgesses of Edward I., not having seceded, like 
the clergy, were destined to become a potential class in the 
parliaments of England. Eventually, in 1624, the principle that 
once a writ had been issued to a borough to send representatives 
to parliament, and obeyed, it  could no longer be withheld was 
established and thereby the independence of the Commons was 
secured. The Crown, however, retained the prerogative to in- 
corporate new boroughs with parliamentary representation and 
thus, in days when there was no such thing, except in the case of 
the counties, as a common franchise, the Crown could by the 
charter of incorporation create what franchise for the borough 
it pleased. The Tudors made free use of this prerogative to  
"pack" the Con~mons, but in the reign of Charles 11. it fell 

wholly into desuetude. 
Another constitutional change during the reign of Edward I. 

was the summoning of parliament to  Westminster instead of to 
various towns in different parts of the country. This custom 
invested parliament with the character of a settled institution, 
and constituted it a high court for the hearing of petitions and 
the redress of grievances. The growth of its judicature, as a court 
of appeal, was also favoured by the fixity of its place of meeting. 

A u t h o r i t y  of P a r l i a m e n t  Recognized by Law.-Great was 
the power of the Crown, and the king himself was bold and states- 
manlike; but the union of classes against him proved too strong 
for prerogative. I n  1297, having outraged the church, the barons, 
and the Commons, by illegal exactions, he was forced t o  confirm 
the Great Charter and the Charter of Forests, with further 
securities against the taxation of the people without their consent 
and, in return, obtained timely subsidies from the parliament. 
Henceforth the financial necessities of a succession of kings 
ensured the frequent assembling of parliaments. Nor were they 
long contented with the humble function of voting subsidies, 
but boldly insisted on the redress of grievances and further 
securities for national liberties. I n  1322 it  was declared by 
statute 15 Edw. 11. that "the matters to  be established for 
the estate of the king and of his heirs, and for the estate of 
the realm and of the people, should be treated, accorded, and 
established in parliament, by the king, and by the assent of the 
prelates, earls and barons, and the commonalty of the realm, 
according as had been before accustomed." The constitutional 
powers of parliament as a legislature were here amply recognized 
-not by royal charter, or by the occasional exercise of prerogn- 
tive, but by an authoritative statute. And these powers were 
soon to be exercised in a striking form. Already parliament had' 
established the principle that the redress of grievances should 
have precedence of the grant of subsidies; it  had maintained the 
right of approving councillors of the Crown, and punishing them 
for the abuse of their powers; and in 1327 the king himself was 
finally deposed, and the succession of his son, Edward III . ,  de- 
clared by parliament. 

At this period the constitution of parliament was also settling 
down to its later and permanent shape. Hitherto the different 
orders or estates had deliberated separately, and agreed upon 
their several grants to  the Crown. The knights of the shire were 
naturally drawn, by social ties and class interests, into alliance 
with the barons; but a t  length they joined the citizens and 
burgesses, and in the first parliament of Edward 111. they are 
found sitting together as "the Commons." This may be taken as 
the turning point in the political history of England. If all the 
landowners of the country had become united as an order of nobles, 
they might have proved too strong for the development of national 
liberties, while the union of the country gentlemen with the 
burgesses formed an estate of the realm which was destined to 
prevail over all other powers. The withdrawal of the clergy, who 
would probably have been led by the bishops to take part with 
themselves and the barons, further strengthened the united 
Commons. 

The reign of Edward 111. witnessed further advances in the 
authority of parliament, and changes in its constitution. The 
king, being in continual need of subsidies, was forced to summon 
parliament every year, and in order to encourage its liberality he 
frequently sought its advice upon the most important issues of 
peace or war, and readily entertained the petitions of the Com- 
mons praying for the redress of grievances. During this reign also, 
the advice and consent of the Commons, as well as of the Lords 
spiritual and temporal, was regularly recorded in the enacting 
part of every statute. 

Separa t ion  of t h e  T w o  Houses.-But a more important 
event is to be assigned to this reign,-the formal separation of 
parliament into the two houses of Lords and Commons. There is 
no evidence-nor is it probable-that the different estates ever 
voted together as a single assembly. I t  appears from the rolls 
of parliament that in the early part of this reign, the causes of 
summons having been declared to the assembled estates, the 
three estates deliberated separately, but afterwards delivered a 
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collective answer to  the king. While their deliberations werc 
short they could be conducted apart, in the same chamber; but 
m course of time, it  was found convenient for the Commons to 
have a chamber of their own, and they adjourned their sittings 
to  the chapter-house of the abbot of Westminster, where they 
continued to be held af ter  the more formal and permanent sep- 
aration had taken place. The date of this event is generally 
assigned to the 17th Edward 111. 

Parliament had now assumed its present outward form. But it 
was far from enjoying the authority which it  acquired in later 
times. The Crown was still paramount; the small body of earls 
and barons-not exceeding 40-were connected with the royal 
family, or in the service of the king, or under his influence; the 
prelates, once distinguished by their independence, were now 
seekers of royal favour; and the Commons, though often able 
to extort concessions in return for their contributions to  the 
royal exchequer, as yet held an inferior position among the estates 
of the realm. Instead of enjoying an equal share in the framing 
of laws, they appeared before the king in the humble guise of 
petitioners. Their petitions, together with the king's answers, 
were recorded in the rolls of parliament; but it  was not until 
the parliament had been discharged from attendance that statutes 
were framed by the judges and entered on the statute rolls. 
Under such conditions legislation was, in truth, the prerogative 
of the Crown rather than of parliament. Enactments were often 
found in the statutes a t  variance with the petitions and royal an- 
swers, and neither prayed for by the Commons nor assented to 
by the Lords. In  vain the Commons protested against so grave an 
abuse of royal authority; but the same practice was continued 
during this and succeeding reigns. Henry V., in the second year 
of his reign, promised "that nothing should be enacted to the 
petitions of the Commons, contrary to  their asking, whereby 
they should be bound without their assent"; but, so long as the 
old method of framing laws was adhered to, there could be no 
security against abuse; and it was not until the reign of Henry 
VI. that the introduction of the more regular system of legis- 
lating by bill and statute ensured the thorough agreement of all 
the estates in the several provisions of every statute. 

The Commons, however, notwithstanding these and other dis- 
couragements, were constantly growing bolder in the assertion of 
their rights. I n  1377 the demands of a former parliament were 
reiterated with greater boldness and persistence, the evil coun- 
cillors of the late reign were driven out, and it  was conceded 
that the principal officers of State should be appointed and re- 
moved, during the minority of Richard II. ,  upon the advice of 
the lords. The Commons also insisted upon the annual assembling 
of parliament, under the stringent provisions of a binding law. 
They claimed the right, not only of voting subsidies, but of appro- 
priating them, and of examining public accounts. They inquired 
into public abuses, and impeached ministers of the Crown. Even 
the king himself was deposed by  the parliament. Thus during this 
reign all the great powers of parliament were asserted and exer- 
cised. The foreign wars of Henry IV. and Henry V., by continu- 
ing the financial necessities of the Crown, maintained for a while 
the powers which parliament had acquired. 

Relapse of P a r l i a m e n t a r y  Influence.-But a period of civil 
wars and disputed successions was now a t  hand, which checked 
the further development of parliamentary liberties. With the close 
of the Wars of the'Roses the life of parliament seems to have 
well-nigh expired. 

To  this constitutional relapse various causes contributed at  the 
same period. The Crown had recovered its absolute supremacy. 
The powerful baronage had been decimated on the battlefield and 
the scaffold; and vast estates had been confiscated to the Crown. 
The Commons had lost the liberal franchises of an early age. 
All freeholders, or suitors present a t  the county court, were 
formerly entitled to vote for a knight of the shire; but in the 
eighth year of Henry VI. (1430) an Act was passed (c. 37) by 
which this right was confined to 40s. freeholders, resident in the 
county. Large numbers of electors were thus disfranchised. 

As for the cities and boroughs, they had virtually renounced 
their electoral privileges. As we have seen, they had never v a l u ~ d  

them very highly; and now by royal charters, or by the usurpa- 
tion of small self-elected bodies of burgesses, the choice of mem- 
bers had fallen into the hands of town councils and neighbouring 
landowners. The anomalous system of close and nomination 
boroughs, which had arisen thus early in English history, was 
suffered to continue without a check for four centuries, as a 
notorious blot upon a free constitution. None the less during the 
period of what Stubbs called the "Lancastrian experiment" there 
was a marked, though premature, period of parliamentary ascend- 
ancy, due, no doubt, to  the fact that the Lancastrian kings them- 
selves reigned under a parliamentary title. The Commons fre- 
quently asserted, and made good, a claim that the king's council- 
lors should be named in parliament, although they were very far 
from asserting the modern principle of "responsible government." 

T h e  Three  Estates  of t h e  Realm.-This check in the for- 
tunes of parliament affords a fitting occasion for examining the 
composition of each of the three estates of the realm. The 
archbishops and bishops had held a n  eminent position in the 
councils of Saxon and Norman kings, and many priors and abbots 
were from time to time associated with them as lords spiritual, 
until the suppression of the monasteries by Henry VIII .  They 
generally outnumbered their brethren, the temporal peers, who 
sat with them in the same assembly. The king can create new 
bishoprics by Order in Council but his power to  summon them 
to parliament is now limited by the Act of 1878 which limits the 
number of Lords Spiritual to  26. 

The lords temporal comprised several dignities. Of these the 
baron, though now the lowest in rank, was the most ancient. 
The title was familiar in  Saxon times, but it  was not until after 
the Norman Conquest that i t  was invested with a distinct feudal 
dignity. Next in antiquity was the earl, whose official title was 
known to Danes and Saxons, and who after the Conquest ob- 
tained a dignity equivalent to that of count in foreign States. 
The highest dignity, that of duke, was not created until Edward 
111. conferred it  upon his son, Edward the Black Prince. The 
rank of marquess was first created by  Richard II., with prece- 
dence after a duke. I t  was in  the reign of Henry VI. that the 
rank of viscount was created, to  be placed between the earl and 
the baron. Thus the peerage consisted of five dignities of duke, 
marquess, earl, viscount and baron. During the I j th  century the 
number of temporal peers summoned t o  parliament rarely ex- 
ceeded 50, and no more than 29 received writs of summons to the 
first parliament of Henry VII. There were only 59 at  the death 
of Queen Elizabeth. At the accession of William 111. this number 
had been increased to about I 50. The most important step in the 
development of the independence of the Lords is their successful 
assertion in the Earl of Bristol's case, in  the reign of Charles I., 
that once the king had issued a writ of summons to a subject t o  
attend the House of Lords and it  h?d been obeyed, a hereditary 
right to the writ had been created and vested in his heirs. The 
king's prerogative to  create new peerages of the United Kingdom 
remains unlimited, except as regards the "limitation" or  definition 
of the mode of descent. (See PEERAGE.) Since 1876 he  has had 
the power to create life peerages (now seven) for Lords of Ap- 
peal in Ordinary (q.v.). 

The Commons formed a more numerous body. I n  the reign 
of Edward I. there were about 27 j members, in that of Edward 
111. 250, and in that of Henry VI. 300. I n  the reign of Henry 
VIII. parliament added 27 members for  Wales and four for the 
county and city of Chester, and in the reign of Charles 11. four 
for the county and city of Durham. Between the reigns of 
Henry VIII. and Charles 11. 130 members were also added by  
royal charter. 

P a r l i a m e n t  U n d e r  the Tudors.-To resume the history of 
parliament at  a later period, let us glance a t  the reign of Henry 
VIII. Never had the power of the Crown been greater than 
when this king succeeded to the throne, and never had a more 
imperious will been displayed by any king of England. Parlia- 
ment mas at  his feet to do his bidding, and the Reformation 
enormously increased his power. H e  had become a pope to the 
bishops; the old nobles who had resisted his will had perished 
in the field or on the scaffold; the new nobles were his creatures; 
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and h~ had the vast weulth o f  the ch~lrch in his hand4 as largesses 
to  his adherents. Such was the dependence o f  parliament upon 
the Crown and its advisers during the Reformation period that in 
less than 30 years four vital changes were decreed in the national 
faith. Each o f  the successive reigns inaugurated a new religion. 

Wi th  the reign o f  Elizabeth commenced a new era in the life o f  
parliament. She had received the royal prerogatives unimpaired, 
and her hand was strong enough to  wield them. But in the long 
interval since Edward IV. the entire framework o f  English society 
had been changed; it was a new England that the queen was called 
upon to govern. The  coarse barons o f  feudal times had been 
succeeded by  English country gentlemen, beyond the influence o f  
the court, and identified with all the interests and sympathies o f  
their country neighbours. From this class were chosen nearly all 
the knights o f  the shire, and a considerable proportion o f  the mem- 
bers for cities and boroughs. They  were generally distinguished 
by a manly independence, and were prepared to uphold the rights 
and privileges o f  parliament and the interests o f  their constituents. 
In the country the yeomen and farmers were far superior to the 
cultivators o f  the soil in feudal times; and the towns and seaports 
had become important centres o f  LurrirrlerLt. dr~d mai~ufdiiures. 

The parliaments o f  Elizabeth, though rarely summoned, dis- 
played an unaccustomed spirit. They discussed the succession 
to  the Crown, the marriage o f  the queen, and ecclesiastical abuses; 
they upheld the privileges o f  the Commons and their right to 
advise the Crown upon all matters of State; and they condemned 
the grant o f  monopolies. The  bold words of the Wentworths and 
Yelvertons were such as had not been heard before in parliament. 
The conflicts between Elizabeth and the Commons marked the re- 
vival o f  the independence o f  parliament, and foreshadowed graver 
troubles at no distant period. 

T h e  S tuar t  Kings.-James I., with short-sighted pedantry, 
provoked a succession o f  conflicts with the Commons, in which 
abuses o f  prerogative were stoutly resisted and the rights and 
privileges o f  parliament resolutely asserted. The "remonstrance" 
o f  1610 and the "protestation" of  1621 would have taught a politic 
ruler that the Commons could no longer be trifled with; but those 
lessons were lost upon James and upon his ill-fated son. 

The momentous struggles between Charles I. and his parlia- 
ments cannot be followed in this place. The earlier parliaments 
o f  this reign fairly represented the earnest and temperate judgment 
o f  the country. They were determined to obtain the redress o f  
grievances and to  restrain undue prerogatives; but there was no 
taint o f  disloyalty to  the Crown; there were no dreams o f  revolu- 
tion. But the contest at length became embittered, until there was 
no issue but the arbitrament of  the sword. The period o f  the Great 
Rebellion and the Commonwealth proved the supreme power o f  
the Commons, when supported b y  popular forces. Everything gave 
way before them. They raised victorious armies in the field, they 
overthrew the church and the House o f  Lords, and they brought 
the king himself to  the scaffold. 

It is to this time o f  fierce political passions that we trace the 
origin o f  political agitation as an organized method o f  influencing 
the deliberations o f  parliament. The  whole country was then 
aroused b y  passionate exhortations from the pulpit and in the 
press. No less than 30,000 political tracts and ne

w

spapers during 
this period have been preserved. Petitions to  parliament mere 
multiplied in order to  strengthen the hands o f  the popular leaders. 
Clamorous meetings were held to  stimulate or overawe parliament. 
Such methods, restrained after the Restoration, have been revived 
in later times, and now form part o f  the acknowledged system o f  
parliamentary government. 

Parliament A f t e r  t h e  Restoration.-On the restoration o f  
Charles 11. parliament was at once restored to its old constitu- 
tion, and its sittings were revived as i f  they had suffered no inter- 
ruption. No outward change had been effected by  the late revo- 
lution; but that a stronger spirit o f  resistance to abuses of pre- 
rogative had been aroused was soon to be disclosed in the deposi- 
tion o f  James 11. and "the glorious revolution" of  1688. At this 
time the full rights o f  parliament were explicitly declared, and 
securities taken for the maintenance o f  public liberties The end 
o f  the Stuart dynasty marked the final triumph o f  the principle of  

parliamentary sovereignty. Henceforth it is never again disputed 
that parliament may abolish the prerogatives and alter the com- 
mon law. (See PREROGATIVE; C OMMON LAW; PRIVY COUNCIL.) 
The theory of  a constitutional monarchy and a free parliament was 
established; but after two revolutions it is curious to observe the 
indirect methods by which the Commons were henceforth kept in 
subjection to the Crown and the territorial aristocracy. The 
representation had long become an illusion. The  knights o f  the 
shire were the nominees o f  nobles and great landowners; the bor- 
ough members were returned by the Crown, by  noble patrons or 
close corporations; even the representation o f  cities, with greater 
pretensions to independence, was controlled by  bribery. Nor were 
rulers content with their control o f  the representation, but, after 
the Restoration, the infamous system of  bribing the members 
themselves became a recognized instrument o f  administration. 
The country gentlemen were not less attached to  the principles o f  
rational liberty than their fathers, and would have resisted further 
encroachments o f  prerogatives; but they were satisfied with the 
Revolution settlement and the remedial laws o f  William I I I . ,  and 
no new issue had yet arisen to  awaken opposition. Accordingly, 
i ~ - - .  L L L C ~  ranged themselves with one or other lif the po!itica! parties 
into which parliament was now beginning to  be divided, and bore 
their part in the more measured strifes o f  the 18th century. From 
the Revolution till the reign o f  George 111. the effective power o f  
the State was wielded by the Crown, the church and the territorial 
aristocracy; but the influence o f  public opinion since the stirring 
events o f  the 17th century had greatly increased. Both parties 
were constrained to  defer t o  i t ;  and, notwithstanding the flagrant 
defects in the representation, parliament generally kept itself in  
accord with the general sentiments o f  the country. 

On the union o f  Scotland in 1707 important changes were made 
in the constitution o f  parliament. The House o f  Lords was rein- 
forced by  the addition o f  16 peers, representing the peerage o f  
Scotland, and elected every parliament; and the Scottish peers, 
as a body, were admitted to all the privileges o f  peerage, except 
the right o f  sitting in parliament or upon the trial o f  peers. No 
prerogative, however, was given to the Crown to create new 
peerages after the union; and, while they are distinguished by  
their antiquity, their number is consequently decreasing. T o  the 
House o f  Commons were assigned 45 members, representing the 
shires and burghs o f  Scotland. 

Parliament Under  George 111.-With the reign o f  George 
111. there opened a new period in the history o f  parliament. Agita- 
tion in its various forms, an active and aggressive press;public 
meetings and political associations, the free use o f  the right of  
petition, and a turbulent spirit among the people seriously changed 
the relations o f  parliament to the country. And the publication 
o f  debates, which was fully established in 1771, at once increased 
the direct responsibility o f  parliament to the people, and ultimately 
brought about other results, to which we shall presently advert, 

In this reign another important change was effected in the con- 
stitution o f  parliament. Upon the union with Ireland, in 1801, four 
Irish bishops were added to  the lords spiritual, who sat b y  rota- 
tion o f  sessions, and represented the episcopal body o f  the Church 
o f  Ireland. But those bishops were deprived o f  their seats in par- 
liament in 1869, on the disestablishment o f  the Church o f  Ireland. 
Twenty-eight representative peers, elected for life by the peerage 
o f  Ireland, were admitted to the House o f  Lords. All the Irish 
peers were also entitled to the privilege o f  peerage. In  two par- 
ticulars the Irish peerage was treated in a different manner from 
the peerage o f  Scotland. The  Crown was empowered to create a 
new Irish peerage whenever three Irish peerages in existence at the 
time o f  the Union have become extinct, or when the number o f  
Irish peers, exclusive o f  those holding peerages o f  the United 
Kingdom, has been reduced to 100. And, further, Irish peers were 
permitted to  sit in the House o f  Commons for any place i n  Great 
Britain, forfeiting, however, the privilege o f  peerage while sitting 
in the lower house. 

At the same time I O O  representatives o f  Ireland were added to  
the House o f  Commons. This addition raised the number o f  mem- 
bers to 658 Parliament now became the parliament o f  the United 
Kingdom. In 1922 (see p. 326) the provisions o f  the Act o f  Union 
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as to the representation of Ireland in the Commons were, save in 
the case of "Northern Ireland," repealed and the term "United 
Kingdom" is now restricted to Great Britain and Northern Ire- 
land. 

Schemes for Improving the Representation.-By the union 
of Scotland and Ireland the electoral abuses of those countries 
were combined with those of England. Notwithstanding a defec- 
tive representation, however, parliament generally sustained its 
position as fairly embodying the political sentiments of its time. 
Public opinion had been awakened, and could not safely be ignored 
by any party in the State. Under a narrow and corrupt electoral 
system the ablest men in the country found an entrance into the 
House of Commons; and their rivalry and ambition ensured the 
acceptance of popular principles and the passing of many remedial 
measures. As soclety expanded, and new classes were called into 
existence, the pressure of public opinion upon the legislature was 
assuming a more decisive character. The grave defects of the 
representation were notorious, and some minor electoral abuses 
had been from time to time corrected. But the fundamental evils 
-nomination boroughs, limited rlghts of election, the sale of seats 
in parliament, the prevalence of bribery, and the enormous ex- 
pense of elections-though constantly exposed, long held their 
ground against all assailants. All moderate proposals were re- 
jected till the concurrence of a dissolution, on the death of 
George IV., with the French Revolution in 1830, and an ill-timed 
declaration of the duke of Wellington that the representation was 
perfect and could not be improved, suddenly precipitated the 
memorable crisis of parliamentary reform. (See also REFORM 

MOVEMENT.) 
The Reform Acts of 1832.-The result of the memorable 

struggle which ensued may be briefly told. By the Reform Acts 
of 1832 the representation of the United Kingdom was recon- 
structed. I n  England, 56 nomination boroughs returning 111 

members were disfranchised; 30 boroughs were each deprived of 
one member, and Weymouth and Melcombe Regis, which had re- 
turned four members, were now reduced to two. Means were 
thus found for the enfranchisement of populous places. Twenty- 
two large towns, including metropolitan districts, became entitled 
to  return two members, and 20 less considerable towns acquired 
the right of returning one member each. The number of county 
members was increased from 94 to 159, the larger counties being 
divided for the purposes of representation. 

The elective franchise was also placed upon a new basis. In  
the boroughs a LIO household suffrage was substituted for the 
narrow and unequal franchises which had sprung up--the rlghts 
of freemen, in corporate towns, being alone respected. I n  the 
counties, copyholders and leaseholders for terms of years, and 
tenants at  will paying a rent of Ljo a year, were added to the 40s. 
freeholders. Reform Acts, similar in character, were passed to 
deal with the franchise and constituencies in  Ireland and Scotland 
respectively. The most decisive feature of these Reform Acts 
was not so much the extension of the franchise, as five-sixths of 
the male adult population were still left without a vote, the work- 
ing-classes being practically without a vote. But what the Acts 
did do, once and for all, was to take the control of the con- 
stituencies, particularly by the disfranchisement of the "rotten 
boroughs," out of the hands of the peers who had hitherto bought 
or sold the right of nomination of candidates. From henceforth 
the political balance of power was shifted from the Lords to the 
Commons. 

The legislature was now brought into closer relations with the 
people, and became more sensitive to the pressure of popular 
forces. The immediate effects of this new spirit were perceptible 
in the increased legislative activity of the reformed parliament, 
its vigorous grappling with old abuses, and its preference of the 
public welfare t o  the narrower interests of classes. But, signal as 
was the regeneration of parliament, several electoral evils still 
needed correction. Strenuous efforts were made, with indifferent 
success, to overcome bribery and corruption, and proposals were 
often ineffectually made to restrain the undue influence of land- 
lords and employers of labour by the ballot; improvements mere 
made in the registration and polling of electors, and the property 

qualification of members was abolished. Complaints were also 
urged that the middle classes had been admltted to power, while 
the worklng classes were excluded from the late scheme of en- 
franchlsement. I t  was only with the enactment of the second 
Reform Act of 1867 that the working-classes were admitted to 
the franchise in the borough, by the introduction of what was 
known as "household franchise," i.e., inhabitant occupation with- 
out any minimum restriction of annual value. . I n  1884 this 
franchise qualification was extended to the counties, thereby 
enabling the agricultural labourer to  exercise a vote. Other im- 
portant stages in reform were the Acts removing a property 
qualification for election to the House (1858) and securing free- 
dom of election by  the secrecy of the ballot (1872). 

Prior to  the reign of Charles I. the condition of society had 
been such as naturally to  subordinate the Commons to the Crown 
and the Lords. After the Revolution of 1688 society had so far 
advanced that, under a free representation, the Commons might 
have strlven with both upon equal terms. But, as by far the 
greater part of the representation was in the hands of the king 
and the territorial nobles, the large constitutional powers of the 
Commons were held safely in check. After 1832, when the repre- 
sentation became a reality, a corresponding authority was asserted 
by the Commons. For several years, indeed, by reason of the 
weakness of the Liberal party, the Lords were able successfully 
to  resist the Commons upon many important occasions; but it  
was soon acknowledged that they must yield whenever a decisive 
majority of the Commons, supported by public opinion, insisted 
upon the passing of any measure, however repugnant to the senti- 
ments of the upper house. And it became a political axiom that 
the Commons alone determined the fate of ministries. 

Results of Reform Since 1832,From a constitutional stand- 
point it is important t o  recognize the results of the successive 
Reform Acts on the working of parliament as regards the position 
of the executive on the one hand and the electorate on the other. 
Before 1832 the functions of ministers were mainly adminis- 
tratlve, and parliament was able to deal much as it  pleased with 
their rare legislative proposals without thereby depriving them of 
office. Moreover, since before that date ministers were, generally 
speaking, in fact as well as in  theory appointed by the king, 
while the general confidence of the majority in the House of 
Commons followed the confidence not so much of the electorate 
as of the Crown, that house was able on occasions to  exercise an 
effective control over foreign policy. Pitt, after 1784, was de- 
feated several times on foreign and domestlc issues, yet his 
resignation was neither expected nor desired. I n  1788, when the 
regency of the prince of Wales appeared probable, and again in 
1812, it  was generally assumed that it  would be in his power to  
dismiss his father's ministers and to maintain the Whigs in  office 
without dissolving parliament. This system, while i t  gave to  
ministers security of tenure, left much effective freedom of action 
to the House of Commons. But the Reform Act of 1832 intro- 
duced a new order of things. I n  1835 the result of a general elec- 
tion was for the first time the direct cause of a change of ministry, 
and in 1841 a House of Commons was elected for the express pur- 
pose of bringing a particular statesman into power. The electorate 
voted for Sir Robert Peel, and it  would have been as impossible 
for the house then elected t o  deny him their support as i t  would 
be for  the college of electors in the Unlted States to  exercise their 
private judgment in the selection of a president. As time went on, 
and the party system became more closely organized in the 
enlarged electorate, the voting power throughout the country 
came to exercise an increasing influence. The premier was now a 
party leader who derived his power in reality neither from the 
Crown nor from parliament, but from the electorate, and to the 
electorate he could appeal if deserted by  his parliamentary 
majprity. Unless it  was prepared to drive him from the office 
in which it was elected to support him, that majority would not 
venture to defeat, or even seriously to  modify, his legislative 
proposals, or to pass any censure on his foreign policy for all such 
action would now be held to be equivalent to  a vote of no con- 
fidence. From the passing of the Reform Act of 1867 down t o  
1900 (with a single exception due t o  the lowering of the franchise 
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and the redistribution of seats) the electorate voted alternately 
for the rival party leaders, and it was the function of the houses 
elected for that purpose to pass the measures and to endorse the 
general policy with which those leaders were respectively identi- 
fied. The cabinet (q.v.), composed of colleagues selected by the 
prime minister, had practically, though indirectly, become an 
executive committee acting on behalf of the electorate, that is to  
say, the majority which returned their party to office; and the 
House of Commons practically ceased to exercise control over 
ministers except in so far as a revolt in the party forming the 
majority could influence the prime minister, or force him to resign 
or dissolve. Meanwhile, the virtual identificaton of the electorate 
with the nation by the successive extensions of the franchise added 
immensely to its power, the chief limitation being supplied by the 
Septennial Act. The House of Lords, whatever its nominal rights, 
came henceforth in practice to exercise restriction rather on the 
House of Commons than on the will of the electorate, for the 
acquiescence of the upper house in the decision of the electors, 
when appealed to  on a specific point of issue between the two 
houses, was gradually accepted by its leaders as a constitutional 
convention. 

The history of parliament, as an institution, centres in this 
later period round two points, (A) the friction between Lords 
and Commons, resulting in proposals for the remodelling of the 
upper house, and (B) the changes in procedure within the House 
of Commons, necessitated by new conditions of work and the 
desire to make it  a more business-like assembly. 

A. House  of Lords  Question.-The parliament which met a t  
Westminster in Aug. 1892 was more democratic in its tendencies 
than any of its predecessors. At the beginning of the session of 
1893, in the course of which the Home Rule Bill was passed by 
the House of Commons, Government bills were introduced for 
quinquennial parliaments, for the amendment of registration, and 
for the limitation of each elector to  a single vote. But the re- 
jection of the Home Rule Bill by the House of Lords, with the 
apparent acquiescence of the country, combined with the retire- 
ment of Gladstone to weaken the influence of this House of Com- 
mons, and small importance was attached to its abstract resolu- 
tions. I n  the ensuing session of 1894 an amendment to the 
Address condemning the hereditary principle was moved by 
Labouchere, and carried by 147 to 145. The Government, how- 
ever, holding that this was not the way in which a great question 
should be raised, withdrew the Address, and carried another 
without the insertion. I n  his last public utterance Gladstone 
directed the attention of his party to  the reform of the House of 
Lords, and Lord Rosebery endeavoured to concentrate on such 
a policy the energies of his supporters a t  the general election. 
But the result of the dissolution of 1895, showing, as it did, that 
on the chief political issue of the day the electorate had agreed 
with the House of Lords and had disagreed with the House of 
Commons, greatly strengthened the upper house, and after that 
date the subject was but little discussed until the Liberal party 
again came into power ten years later. The House of Lords 
claimed the right to  resist changes made by the House of Com- 
mons until the will of the people had been definitely declared, and 
its defenders contended that its ultimate dependence on the 
electorate, now generally acknowledged, rendered the freedom 
from ministerial control secured to it by its constitution a national 
safeguard. 

I n  1907, under the Radical Government of Sir H. Campbell- 
Bannerman (q.v.), the conflict between the Commons and the 
Lords again became more acute. And the prime minister in May 
obtained a large majority in the lower house for a resolution, on 
which a bill was to  be founded, involving a complicated method 
of overriding the will of the Lords when the Commons had three 
times passed a bill. But no further immediate step was taken. 
I n  1908 a strong committee of the House of Lords with Lord 
Rosebery as  chairman, which had been appointed in consequence 
of the introduction by Lord Newton of a bill for reforming the 
constitution of the upper house, presented an interesting report 
in favour of largely restricting the hereditary element and adopt- 
ing a method of selection. 

So the qcestior. stood when in 1909 matters came to a hezd 
through the introduction of Lloyd George's budget. I t  had always 
been accepted as the constitutional right of the House of Lords 
to  reject a financial measure sent up by the Commons but not to 
amend it, but the rejection of the budget (which was, in point 
of form, referred to  the judgment of the electorate) now precipi- 
tated a struggle with the Liberal party, who had persistently de- 
nied any right on the part of the upper house to force a dissolu- 
tion. The Liberal leaders contended that, even if constitutional, 
the claim of the House of Lords to  reject a budget was practically 
obsolete, and having been revived must now be formally 
abolished; and they went to the country for a mandate to carry 
their view into law. The elections of Jan. 1910 gave an unsatis- 
factory answer, since the two principal parties, the Liberals and 
the Unionists, returned practically equal; but the Liberal Govern- 
ment had also on their side the Irish Nationalist and the Labour 
parties, which gave them a majority in the House of Commons 
if they could concentrate the combined forces on the House of 
Lords question. This Asquith contrived to do; and having intro- 
duced and carried through the House of Commons a series of 
resolutions defining his proposals, he had also tabied a biii which 
was to be sent up  to  the House of Lords, when the death of the 
king suddenly interrupted the course of the constitutional conflict, 
and gave a breathing-space for both sides to  consider the possi- 
bility of coming to terms. I n  June Asquith took the initiative in 
inviting the leaders of the Opposition to a conference with closed 
doors, and a series of meetings between four representatives of 
each side were begun. The Government were represented by As- 
quith, Lloyd George, Birrell and Lord Crewe. The Unionists were 
represented by Balfour, Lord Lansdowne, Austen Chamberlain 
and Lord Cawdor. 

The situation on the Radical side a t  this juncture may be best 
understood by reference to  the resolutions passed in the House 
of Commons, and the text of a "Parliament Bill" of which As- 
quith had given notice. The text, alike of the resolutions and of 
the Parliament Bill, virtually disestablishing the House of Lords 
as a co-equal and independent estate of the realm in legislation, 
was almost identical with the subsequent Parliament Act of 1911 
(see p. 324) and as such it  received a kind of "mandate" a t  the 
General Election of Dec. 1910. 

Meanwhile, in the House of Lords, Lord Rosebery had carried 
three resolutions declaring certain principles for the reform of 
the second chamber, which were assented to by  the Unionist 
leaders; the policy opposed to that of the Government thus became 
that of willingness for reform of the constitution of the Upper 
Chamber, but not for abolition of its powers. 

During the summer and autumn the private meetings between 
the eight leaders were continued, until zo had been held. But on 
Nov. 10 Asquith issued a brief statement that the conference on 
the constitutional question had come to an end, without arriving 
at  an agreement. Within a few days he announced that another 
appeal would at  once be made to the electorate. The Parliament 
Bill was hurriedly introduced into the House of Lords, with a 
statement by Lord Crewe that no amendments would be ac- 
cepted. The dissolution was fixed for Nov 28. Time was short 
for any declaration of policy by the Unionist peers, but it  was 
given shape at  once, first by the adoption of a further resolution 
moved by Lord Rosebery for the remodelling of the Upper 
House, and secondly by Lord Lansdowne's shelving the Parliament 
Bill by coupling the adjournment of the debate on it  with the 
adoption of resolutions providing for the settlement of differences 
between a reconstituted Upper House and the House of Commons. 
These resolutions still possess something more than historical 
importance, in  view of the revival in 1927, by  the Conservative 
Party, of plans for the reform of the House of Lords. 

Lord Rosebery's additional resolution provided that "in future 
the House of Lords shall consist of lords of parliament: (a) 
chosen by the whole body of hereditary peers from among them- 
selves and by nomination by the Crown; (b)  sitting by virtue of 
offices and of qualifications held by them; (c) chosen from out- 
side." The Lansdowne resolutions provided in effect that, when 
the House of Lords had been "reconstituted and reduced in num- 
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bers" in accordance with Lord Rosebery's plan, ( I )  any differ- 
ences arising between the two houses with regard to  a bill other 
than a money bill, in two successive sessions, and within an inter- 
val of not less than one year, should be settled, if not adjustable 
otherwise, in a joint sitting composed of members of both houses, 
except in the case of "a matter which is of great gravity and has 
not been adequately submitted to the judgment of the people," 
which should then be "submitted for decision to the electors by 
Referendum"; ( 2 )  and as to money bills, the Lords were prepared 
to forgo their constitutional right of rejection or amendment, i f  
effectual provision were made against "tacking," the decision 
whether other than financial matters were dealt with in the bill 
resting with a joint committee of both Houses, with the.Speaker 
of the House of Commons as chairman, having a casting vote only. 

The general election took place in December, and resulted 
practically in no change from the previous situation. Asquith 
retained an apparent majority of 126 for the ministerial policy, 
resting as it did on the determination of the Irish Nationalists to 
pave the way for Home Rule by destroying the veto of the House 
of Lords. 

B. House  of Commons I n t e r n a l  Reforms.-We have already 
sketched the main lines of English parliamentary procedure. 
Until the forms of the House of Commons were openly utilized 
to delay the progress of Government business by what became 
known as "obstruction" the changes made in the years following 
1832 were comparatively insignificant. They consisted in ( I )  
the discontinuance of superfluous forms, questions and amend- 
ments; ( 2 )  restrictions of debates upon questions of form; (3) 
improved arrangements for the distribution of business; (4) the 
delegation of some of the minor functions of the house to com- 
mittees and officers of the house; and (5)  increased publicity in 
the proceedings of the house. But with the entry of Parnell and 
his Irish Nationalist followers into parliament (1875-80) a new 
era began in the history of the House of Commons. Their tactics 
were to oppose all business of whatever kind, and a t  all hours. 

I t  was not until Feb. 1880 that the house so far overcame its 
reluctance to restrict liberty of discussion as to pass, in its earliest 
form, the rule dealing with "order in debate." I t  provided that 
whenever a member was named by the Speaker or chairman as 
"disregarding the authority of the chair, or abusing the rules of 
the house by persistently and wilfully obstructing the rules of the 
house," a motion might be made, to be decided without amend- 
ment or debate, for his suspension from the service of the house 
during the remainder of the sitting; and that if the same member 
should be suspended three times in one session, his suspension on 
the third occasion should continue for a week, and until a motion 
had been made upon which it should be decided, a t  one sitting, by 
the house, whether the suspension should then cease or not. The 
general election, which took place two months later, restored 
Gladstone to power and to the leadership of the house. Parnell 
returned to parliament with a more numerous following, and re- 
sumed his former tactics. In  Jan. 1881 the Protection of Persons 
and Property (Ireland) Bill was introduced. For 2 2  hours Par- 
nell fought the motion giving precedence to the bill, and for 
four sittings its introduction. The fourth sitting lasted 41 hours. 
Then Mr. Speaker Brand intervened, and declined to call on any 
other member who might rise to  address the house, because re- 
peated dilatory motions had been supported by small minorities 
in opposition to the general sense of the house. H e  added: "A 
crisis has thus arisen which demands the prompt interposition of 
the chair and of the house. The usual rules have proved powerless 
to ensure orderly and effective debate. An important measure, 
recommended by Her Majesty nearly a month since, and declared 
to be urgent in the interests of the State by a decisive majority, 
is being arrested by the action of an inconsiderable minority, the 
members of which have resorted to those modes of obstruction 
which have been recognized by the house as a parliamentary 
offence. The dignity, the credit and the authority of this house 
are seriously threatened, and it is necessary they should be vindi- 
cated. . . . Future measures for ensuring orderly debate I must 
leave to the judgment of the house. But the house must either 
assume more effectual control over its debates, or entrust greater 

powers to the chair." The Speaker then put the question, which 
was carried by an overwhelming majority. Then followed the 
decisive struggle. Gladstone gave notice for the next day (Feb. 3) 
of an urgency rule, which ordered, "That if the house shall re- 
solve by a majority of three to one that the State of public busi- 
ness is urgent, the whole power of the house to make rules shall 
be and remain with the Speaker until he shall declare that the 
state of public business is no longer urgent." On the next day a 
scene of great disorder ended in the suspension of the Nationalist 
members, a t  first singly, and afterwards in groups. The urgency 
rule was then passed without further difficulty, and the house pro- 
ceeded to resolve, "That the state of public business is urgent." 
The Speaker laid upon the table rules of sufficient stringency, and 
while they remained in force progress in public business was pos- 
sible. During this session the Speaker had to intervene on points 
of order 935 times, and the chairman of committees 939 times; 
so that, allowing only five minutes on each occasion, the wrangling 
between the chair and members occupied 150 hours. 

T h e  Closure.-The events of the session of 1881 and the 
direct appeal of the Speaker to the house proved the necessity of 
changes in the rules of procedure more drastic than had hitherto 
been proposed. Accordingly, in the first week of the session of 
1882 Gladstone laid his proposals on the table, and in moving 
the first resolution on Feb. 20, he reviewed, in an eloquent speech, 
the history of the standing orders. I t  was his opinion, on general 
grounds, that the house should settle its own procedure, but he 
showed that the numerous committees which, since 1832, had sat 
on the subject, had failed for the most part to carry their recom- 
mendations into effect from the lack of the requisite "propelling 
power," and he expressed his regret that the concentration of this 
power in the hands of the Government had rendered it necessary 
that they should undertake a task not properly theirs. He de- 
fined obstruction as "the disposition either of the minority of 
the house, or of individuals, to  resist the prevailing will of the 
house otherwise than by argument," and reached the conclusion 
that the only remedy for a state of things by which the dignity 
and efficiency of the house were alike compromised, was the 
adoption in a carefully guarded form of the process known on 
the Continent as the "clbture." The  power to close debate had 
been of necessity assumed by almost all the European and Ameri- 
can assemblies, the conduct of whose members was shaped by no 
traditional considerations; and the entry into parliament of a 
body of men to whom the traditions of the house were as  nothing 
made it necessary for the House of Commons to follow this ex- 
ample. He proposed, therefore, that when it  appeared to the 
Speaker, or to the chairman of committees, during any debate t o  
be the evident sense of the house, or of the committee, that the 
question be now put, he might so inform the house, and that 
thereupon on a motion being made, "That the question be now 
put," the question under discussion should be forthwith put from 
the chair, and decided in the affirmative if supported by more 
than zoo members, or, when less than 40 members had voted 
against it, by more than IOO members. This resolution was ve- 
hemently contested by the opposition, who denounced it  as an 
unprecedented interference with the liberty of debate, but was 
eventually carried in the autumn session of the same year, after 
a discussion extending over 19 sittings. 

On Nov. 20 the standing order of Feb. 28, 1880, providing 
for the suspension of members who persistently and wilfully ob- 
structed the business of the house or disregarded the authority 
of the chair, was amended by the increase of the penalty to sus- 
pension on the first occasion for one week, on the second occa- 
sion for a fortnight, and on the third, or any subsequent occasion, 
for a month. The other rules, framed with a view to freeing the 
wheels of the parliamentary machine, and for the most part iden- 
tical with the regulations adopted by  Mr. Speaker Brand under 
the urgency resolution of 1881, were carried in the course of the 
autumn session, and became standing orders on Nov. 27 .  

Gladstone's closure rule verified neither the hopes of its sup- 
porters nor the fears of its opponents. I t  was not put into op- 
eration until Feb. 20, 1885, when the Speaker's declaration of 
the evident sense of the house was ratified by a majority of 207- 
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a margin of but seven votes over the necessary quorum. I t  was 
clear that no Speaker was likely to run the risk of a rebuff by 
again assuming the initiative unless in the face of extreme 
urgency, and, in fact, the rule was enforced twice only during 
the five years of its existence. 

I n  1887 the Conservative Government, before the introduction 
of a new Crimes Act for Ireland, gave efficiency to the rule by 
an important amendment. They proposed that any member dur- 
ing a debate might claim to move, "That the question be now 
put," and that with the consent of the chair this question should 
be put forthwith, and decided without amendment or debate. 
T h u s  the initiative was tra~zsferred from the Speaker t o  the house. 
Gladstone objected strongly to this alteration, chiefly on the 
ground that it  would throw an unfair burden of responsibility 
upon the Speaker, who would now have to decide on a question 
of opinion, whereas under the old rule he was only called upon 
to determine a question of evident fact. The alternative most 
generally advocated by the opposition was the automatic closure 
by a bare majority at  the end of each sitting, an arrangement by 
which the chair would be relieved from an invidious responsibility; 
hnt it was pointed cnt that under such a system the length of 
debates would not vary with the importance of the questions de- 
bated. After 14 sittings the closure rule was passed on March 18 
and made a standing order. 

I n  the next session, on Feb. 28, 1888, the rule was yet further 
strengthened by the reduction of the majority necessary for its 
enforcement from zoo to 100, the closure rule remaining as 
follows: That, after a question has been proposed, a member 
rising in his place may claim to move, "That the question be now 
put." and, unless it  shall appear to  the chair that such motion 
is an abuse of the rules of the house or an infringement of the 
rights of the minority, the question, "That the question be now 
put," shall be put forthwith, and decided without amendment or 
debate. 

When the motion "That the question be now put" has been 
carried. and the question consequent thereon has been decided, 
any further motion may be made (the assent of the chair as afore- 
said not having been withheld), which may be requisite to bring 
to a decision any question already proposed from the chair; and 
also if a clause be then under consideration, a motion may be 
made (the assent of the chair as aforesaid not having been with- 
held), "That the question 'That certain words of the clause de- 
fined in the motion stand part of the clause,' or 'That the clause 
stand part of, or be added to, the bill,' be now put." Such motioris 
shall be put forthwith, and decided without amendment or debate. 

That questions for the closure of debate shall be decided in 
the affirmative, if, when a division be taken, it  appears by the 
numbers declared from the chair that not less than IOO members 
voted in the majority in  support of the motion. 

T h e  Guillotine.- The closure, originally brought into being 
to defeat the tactics of obstruction in special emergencies, thus 
became a part of parliamentary routine. And, the principle being 
once accepted, its operation was soon extended. I t  can now be 
put into operation not only in committee of the whole house but 
in any of the "grand" standing committees. Furthermore, the 
practice of retarding the progress of Government measures by 
amendments moved to every line, adopted by both the great 
political parties when in opposition, led to the use of what be- 
came known as the ''guillotine," for forcing through parliament 
important bills, most of the clauses in which were thus undis- 
cussed. The "guillotine," means that the house decides how much 
time shall be devoted to certain stages of a measure, definite dates 
being laid down at  which the closure shall be enforced and divi- 
sion taken. On June 17, 1887, after prolonged debates on thc 
Crimes Bill in committee, clause 6 only having been reached, the 
remaining 14 clauses were put without discussion, and the bil 
was reported in  accordance with previous notice. This was the 
first use of the "guillotine," but the precedent was followed bq 
Gladstone in 1893, when many of the clauses of the Home Rule 
Bill were carried through committee and on report by the same 
machinery. T o  the Conservatives must be imputed the inven. 
tion of this method of legislation, to their opponents the use 

of it  for attempting to carry a great constitutional innovation 
to which the majority of English and Scottish representatives 
were opposed, and subsequently its extension and development 
(1906-09) as a regular part of the legislative machinery. 

S u p p l y  Rule.-The principle of closure has been extended 
even to the debates on supply. The old rule, that the repdress of 
grievances should precede the granting of money, dating from a 
time when the minister of the Crown was so far  from command- 
ing the confidence of the majority in the House of Commons that 
he was the chief object of their attacks, nevertheless continued 
to govern the proceedings of the house in relation to  supply with- 
out much resultant inconvenience, until the period when the new 
methods adopted by the Irish h'ationalist party created a new 
situation. Until 1872 i t  continued to be possible to  discuss any 
subject by an amendment to the motion for going into supply. 
I n  that year a resolution was passed limiting the amendments to 
matters relevant to the class of estimates about to  be considered, 
and these relevant amendments were further restricted to  the first 
day on which it was proposed to go into committee. This reso- 
lution was continued in 1873, but was allowed to drop in 1874. 
It W R S  reviv~d in a modified form in 1876; but was again allowed 
to drop in 1877. I n  1879, on the recommendation of the North- 
cote committee, i t  was provided in a sessional order that whenever 
the committees of supply or of ways and means stood as the first 
order on a Monday, the Speaker should leave the chair without 
question put, except on first going into committee on the army, 
navy and civil service estimates respectively. I n  1882 Thursday 
was added to Monday for the purposes of the orderwand, some 
further exceptions having been made to the opera,ion of the 
rule, i t  became a standing order. The conditions, however, under 
which the estimates were voted remained unsatisfactory. The 
most useful function of the opposition is the exposure of abuses 
in the various departments of administration, and this can best 
be performed upon the estimates. But ministers, occupied with 
their legislative proposals, were irresistibly tempted to postpone 
the consideration of the estimates until the last weeks of the 
session, when they were hurried through thin houses, the members 
of which were impatient to be gone. T o  meet this abuse, and 
to distribute the time with some regard to  the comparative im- 
portance of the subjects discussed, Balfour in 1896 proposed and 
carried a sessional order for the closure of supply, a maximum 
of 23 days being given to its consideration, of which the last three 
alone might be taken after Aug. 5. On the last but one of the 
allotted days a t  10 o'clock the chairman was to  put the outstand- 
ing votes, and on the last day the Speaker was to  put the remain- 
ing questions necessary to complete the reports of supply. I n  
1901 Balfour so altered the resolution that the question was put, 
not with respect to each vote, but to  each class of votes in the 
Civil Service estimates, and to the total amounts of the out- 
standing votes in the army, navy and reJ7enue estimates. 

O t h e r  Changes in Methods.-It is only possible here to  refer 
briefly to some other changes in the procedure of the house 
which altered in various respects its character as a business-like 
assembly. The chief of these is as regards the hours. On Mon- 
days, Tuesdays, Wednesdays and Thursdays the house meets at  
2.45 P.M., "questions" beginning at  3 and ending (apart from 
urgency) at  3.45; and opposed business ends a t  11. On Fridays 
the house meets at  12 noon, and opposed business is suspended 
at  5 P.M.; this is the only day when Government business has not 
precedence, and private members' bills have the first call, though 
at  8.15 P.M. on Tuesdays and Wednesdays up  to Easter and on 
Wednesdays up to Whitsuntide the business is interrupted in order 
that private members' motions may be taken. These arrange- 
ments, which only date from 1906, represent a considerable 
change from the old days before 1879 when the standing order 
was formed that no opposed business, with certain exceptions, 
should be taken after 12.30 A.M., or 1888 when the closing hour 
was fixed at  midnight. In  fact the hours of the house have be- 
come generally earlier. Another important change has been made 
as regards motions for the adjournment of the house, which used 

1 to afford an opportunity to  the private members at any time to 
1 discuss matters of urgent importance. 
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Since 1902 no motion for the adjournment of the house can be 
made until all "questions" have been disposed of, and then, if 
40 members support it, the debate takes place a t  8.15 P.M. This 
alteration has much modified the character of the debates on such 
motions, which used to be taken when feelings were hot, whereas 
now there is time for reflection. I n  other respects the most 
noticeable thing in the recent evolution of the House of Com- 
mons has been its steady loss of power, as an assembly, in face 
of the control of the Government and party leaders. I n  former 
times the private members had far larger opportunities for in- 
troducing and carrying bills, which now have no chance, unless 
the Government affords "facilities"; and the great function of 
debating "supply" has largely been restricted by  the closure, 
under which millions of money are voted without debate. The 
house is still ruled by technical rules of procedure which are, 
in the main, dilatory and obstructive, and hamper the expression 
of views which are distasteful to  the Whips or t o  the Govern- 
ment, who can by them arrange the business so as to suit their 
convenience. The most striking feature in procedural develop- 
ment in recent years is the almost complete appropriation to 
"Government business" of parliamentary time. As an independ- 
ent source of legislation, the private member has, in consequence, 
virtually disappeared and, unless the Government choose to  
adopt as their own a bill introduced by him, i t  has no chance 
of finding its way on to the statute-book. (H. C.; X.) 

PARLIAMENT SINCE 1910 
The General Election of 1910 was fought on the issue, already 

placed before the Commons in a series of Resolutions which were 
moved by the Prime Minister during the summer of that year, 
of the legislative supremacy of the Commons over the Lords. The 
success of the Government a t  the polls decided the fate of the 
Upper House, the more decisively as it  eventually became known 
that the Prime Minister had on asking for a dissolution obtained 
a contingent pledge from the King that he would in the event 
of his being returned to power a t  the General Election be au- 
thorized to "exercise the prerogative" in the event of the Lords 
rejecting the "Parliament Bill" which embodied the Govern- 
ment proposals. In other words the House of Lords were faced 
v i th  the same coercion as that which confronted them in their 
~pposition to  the Reform Bill in 1832, namely an announce- 
ment, duly made by Lord Morley in the debate on the Bill 
in the Lords, that, if i t  were rejected, the Prime Minister 
would advise His Majesty to  create such a number of new 
peers as would ensure its acceptance. Faced with this tre- 
mendous exercise of the prerogative, the Lords gave way, and 
a constitutional revolution of the first magnitude was effected. 
The provisions of the Act may be summarized briefly as pro- 
viding ( I )  that the House of Lords should have no power 
either to reject or amend "a money bill"; a term defined as 
meaning any bill which, "in the opinion of the Speaker," con- 
tains "only" provisions dealing with "the imposition, repeal, 
alteration or regulation of taxation," and "the provision of pub- 
lic money, supply, appropriation and regulation of public 
money"; (2) that any public bill (private bills are excluded) 
passed by the Commons in three successive sessions, whether 
with or without the intervention of a General Election, should, 
if rejected by the House of Lords in each successive ses- 
sion, on its third rejection be presented to His Majesty for 
his assent provided that a minimum period of 2 years had 
elapsed since the date of the second reading in the Commons 
in the first session. These were the main provisions of the 
Act and, as they have been controverted ever since, and as the 
Conservative party is a t  the present moment committed to 
some amendment of the first of them, they will call for careful 
examination in a moment. Other provisions of the Act can be 
summarily disposed of. The maximum "life" of Parliament is 
reduced from seven years to  five, the statute thus involving a 
repeal of the Septennial Act. This provision, of course, may be 
repealed by Parliament itself as it  is inherent in  the principle 
of "Parliamentary sovereignty" that what one Parliament has 
done, another Parliament can undo and, during the war, when 

conditions made a dissolution extremely undesirable, Parliament 
passed one Act after another extending its own duration, with 
the result that the Parliament elected in December 1910 was 
not dissolved for eight years. These Acts, prolonging the life 
of Parliament beyond five years, required, and received, the 
consent of the Lords, for the Parliament Act itself preserves 
their absolute veto in the one, and only the one, case of bills 
to extend the life of Parliament. I t  also provides that nothing 
in the statute is to  "diminish or qualify the existing rights and 
privileges of the I-Iouse of Commons." The object of this 
clause is to preserve the claims of the Commons t o  dispute the 
right of the Lords to  amend "a money clause" in an ordinary 
bill: a claim which has always been an object of dispute be- 
tween the two Houses and which is left unsettled by the Parlia- 
ment Act. The statute also provides, necessarily, that a bill, 
to take advantage of the automatic machinery of the statute 
when successively rejected, must be "the same billn-a pro- 
vision which has a constricting effect on the power of the 
Government to  amend the Bill after the first session in which it  
has passed the House of Commons, No amendments can be 
made therein without the consent of the House of Lords itself. 

I t  remains to  consider more closely the two chief provisions 
of the Act. I t  should be observed in the first place that the 
Bill was avowedly an emergency measure, designed to secure 
the immediate passage into law of the legislative programme, in 
particular the Home Rule Bill and the Welsh Church Bill, of 
the Liberal Government which introduced it  and secured its 
enactment. The preamble of the Parliament Act itself recites 
that "whereas i t  is intended to substitute for the House of 
Lords as it a t  present exists a second chamber constituted on 
a popular instead of a hereditary basis but such substitution 
cannot be immediately brought into operation." This pledge, 
or condition subsequent, has never been redeemed, and, during 
the 18 years that have elapsed, a whole series of proposals have 
been put forward in the Lords for the "reform" of the Upper 
House. Moreover in August 1917, namely during the party 
truce imposed by  the war which found expression in the estab- 
lishment of the "Coalition Government," a conference repre- 
sentative of all parties was instituted, under the presidency of 
Lord Bryce, by the Prime Minister to  report not only on the 
composition and "legislative power" to  be exercised by a re- 
formed second chamber but on "the best mode of adjusting 
differences between the two Houses of Parliament." These 
terms of reference necessarily involved a reconsideration of the 
Parliament Act itself and in a Report (Cd 9038 of 1918) which 
constitutes far and away the most valuable contribution to this 
vexed subject, Lord Bryce's Committee did definitely recom- 
mend some amendment of the provisions of the statute which 
relate to "Money Bills" and at  the same time proposed to 
substitute a system of joint conferences in place of the suspensory 
veto of the Lords over public bills other than money bills. Such 
a considerable restoration of the powers of the Upper House 
was only possible on the assumption that i t  become a repre- 
sentative body in the "popular" sense, and for this the Bryce 
scheme provided by substituting for the peerage qualification 
an elective element, amounting to no less than three-fourths of 
the House, to be elected by the House of Commons, while, even 
in the election by a "Joint Standing Committee" of both Houses 
of the remaining one-quarter, the peers selected by  the Joint 
Committee were ultimately to  be reduced to thirty. The scheme 
failed of acceptance, and the most recent proposals, put forward 
by Lord Cave on behalf of the Government in 1927, abandoned 
all idea of transforming the Upper House into a predominantly 
representative Chamber, and are confined, with the exception of 
some provision for a small number of Crown nominees for a 
term of years, to  the adoption of the principle of "representative 
peers" already domesticated in our Constitution in the case of 
Scottish and Irish peerages-in other words the new chamber was 
to consist of a fixed number of peers elected by their fellow-peers. 

The basis of the constitution of the House of Lords being 
left much where it was-namely the peerage qualification- 
these proposals did not suggest any such far-reaching revision of 
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the Parliament Act as that contained in the Bryce scheme, but 
were directed to the interposition of some very necessary safe- 
guards against the abuse of the Parliament Act. Indeed Lord 
Lansdowne had already declared himself in 1925 as "wholly 
opposed to any attempt" to repeal the Parliament Act itself. The 
Government proposals of 1927 were, and are, therefore confined 
to two propositions, one of which is that no legislative proposals 
for further curtailing such powers, e.g., the suspensory veto, as  
are conceded to the House of Lords by the Parliament Act, should 
be forced into law by the machinery of the Parliament Act itself 
but should require the assent of the House of Lords. The effect 
of this proposal, which is reasonable enough, would be to prevent 
an extremist majority in the House of Commons extinguishing, by 
a bill to that effect, the House of Lords altogether as an estate 
of the realm by forcing such a bill on to the statute-book in the 
three successive sessions provided for in the case of ordinary 
legislation under the Parliament Act. The other proposition gave 
expression to the growing misgivings as to  the possible misuse of 
the enormous powers conferred on the Speaker under the statute. 
By the terms of it, he is made the sole judge whether a bill is a 
11loney "vil or not, and his ccrti5cate is not t~ be questignec! in  
any court of law. Now the power to  tax is, or may be, in the 
words of Chief Justice Marshall, "the power to  destroy" and a 
Socialist party could, easily enough, confiscate altogether, by a 
100% estate duty, the capital of all deceased persons altogether 
or, equally, by a 100% income-tax duty on all incomes over a 
certain figure, introduce a considerable measure of "Socialism in 
our time." Such measures might be introduced as '.money bills" 
in form, although their real object was not to raise revenue but to  
"nationalize" private capital without compensation. The rise of 
the Labour Party, since the Parliament Act was enacted, and its 
avowedly Socialistic aims had thus invested the Parliament Act 
with new significance, and Socialist publicists, as also the Trade 
Union Council a t  the General Election of 1924, have made no 
secret of the fact that they regard the office of the Speaker, and 
his omnipotent function of certifying under a Parliament Act 
any bill he pleases as a money bill and of thereby securing its im- 
mediate passage into law, as a "key position" to be "captured" if 
and when the party finds itself in a majority. I n  other countries, 
notably in Australia and the United States, the legislature has de- 
liberately sought to pass industrial legislation in the form of "a 
money bill" by imposing a penal tax on all manufacturers who do 
not comply with its provisions, I n  those countries a check is 
imposed on such abuse of legislative powers by the fact that they 
have a federal and "written" constitution, with the resulting 
power of the courts to  declare such legislation ultra vires. No such 
check exists in this country, which might thus, under the Parlia- 
ment Act, find itself exposed t o  almost instantaneous legislation, 
the motive of which, nominally fiscal, was in reality the revolution 
of the economic constitution of society. Hence the proposal of 
Lord Cave, following mainly the suggestion of the Bryce Com- 
mittee, that this absolute power should be taken out of the hands 
of the Speaker and vested in a Joint Standing Committee of both 
Houses which, in "certifying" a bill as a money bill, shall have 
regard "not only to  the form but to  the substance and effect of 
the Bill" (Hansard: "Lords Debates," vol. 67, No. 42, p. 779). 

Up to the present moment political exigencies have not operated 
to  put the Parliament Act in practice except on two occasions. 
Only two measures, the Home Rule Bill and the Welsh Church 
Disestablishment Bill, have been forced through under its opera- 
tion. I n  both cases their actual enforcement was suspended by a 
special statute during the war, while the rebellion in Ireland 
made an end of the Home Rule Act altogether. Moreover the 
Speaker, hitherto a member of one or other of the "constitutional" 
parties in the House, has exercised his despotic power of "certifi- 
cation" of money bills quite impartially and in complete inde- 
pendence of political considerations. H e  has always refused to 
lend any assistance t o  the Government party by declining to 
intimate beforehand what his ultimate opinion of the character 
of their bills would be (41 Hansard: "Commons Debates," 5 p. 
2667) and his decisions afford little or no guide in the way of 
precedent. H e  has ruled that a bill originating in a Committee of 

the whole House on the recommendation of the Crown is not 
necessarily a money bill while, on one occasion, he has ruled that 
a bill not so originating is. A return, issued to the House of 
Commons in 1927, showed that no less than eight finance bills 
had been refused his certificate, although, needless to  say, the 
House of Lords did not, having regard t o  the general character of 
these bills, avail itself of its powers to reject or amend them. 
The potentialities of the Parliament Act, as an instrument in the 
hands of a Government determined to secure revolution by "con- 
stitutional methods" in a single session of Parliament, will only 
become apparent if and when a Socialist Government is not only 
in office but in power. 

I t  had always been the practice of the Revenue authorities t o  
collect "annual taxes," e.g., customs duties and the income-tax, 
from the moment the "Budget resolutions" were passed in Com- 
mittee of Ways and Means without waiting for the enactment 
of the Finance Bill which gave those resolutions retrospective 
sanction-the interval between the resolutions, passed in April, 
and the Finance Act being usually about four months. I n  the 
famous case of Bowles v. the Bank o f  England [1913], I Ch. 57, 
the p!air?tiff Obtained a dec!araticn and in junc t i~n  restraining the 
Bank from deducting income-tax from his dividends in the interval 
in question. I n  order to prevent vexatious litigation of this kind 
and to give what had become, until that case, an unchallenged 
custom the force of law, the Act of 1913 known as  the Provisional 
Collection of Taxes Act was passed giving temporary statutory 
authority to the collection of any taxes voted under the Resolu- 
tions. The Act is chiefly important for the very stringent condi- 
tions it  imposes on the necessity of the consent of the House to  
the Ways and Means Resolutions being given within a very 
narrow limit of time (10) days and being embodied in a second 
reading of the resulting bill (zo days after the consent to the 
resolution). Furthermore it  limits the statutory force of the 
resolution to 4 months and provides that the resolution shall, in 
any case, cease to have effect immediately if Parliament is pro- 
rogued or dissolved. 

The only other developments of note as regards legislative pro- 
cedure during the last 18 years are some slight changes in the 
Standing Orders in the allocation of Parliamentary time to "pri- 
vate members" and the establishment of an Estimates Com- 
mittee. Neither has done much, if anything, to  diminish the 
growing ascendancy of the Cabinet over Parliament, an ascend- 
ancy which the late Sir William Anson regarded as finally con- 
summated by the Parliament Act by which, in his view, "legis- 
lative sovereignty may be said to have passed to the Cabinet." 
But, even more decisive in this direction than the Parliament 
Act was the grant by His Majesty of the exercise of the preroga- 
tive of dissolution in I924 t o  a Prime Minister, Ramsay 
MacDonald, who was actually in a minority in the Commons. 
Earlier, in January of the same year, Asquith had questioned 
the right of a Prime Minister, so situated, to obtain a dissolution, 
but constitutional precedent, notably Lord Aberdeen's advisory 
opinion to Queen Victoria of May 15, 1858, was against As- 
quith's view and the grant of the dissolution of 1924 may be said 
definitely to establish the existence, in the hands of the Prime 
Minister, of this coercive power over the Commons. Asquith 
himself had gone a long way in the direction of the assump- 
tion of this prerogative by the Prime Minister when, on November 
15 th~  1910, he not only "advised" His Majesty to dissolve Parlia- 
ment but accompanied his advice with a request, which was 
granted, that the King should pledge himself beforehand to exer- 
cise the prerogative of creation of a sufficient number of peers 
to carry the Parliament Bill into law in the event of the Liberal 
party being returned to power. (Hansard: "Commons Debates," 
Aug. 7, 1911.) The institution of the Estimates Committee in 1922 
was due to the growing restiveness of members a t  the inadequate 
time (20 days) available in supply for the discussion of the vast 
and growing expenditure now submitted to the House by the 
Government. But the concession was jealously limited by  the 
terms of reference to the Committee, as approved by the Govern- 
ment, which were "to report on what economies, if any, cob- 

&tent w' th  the policy implied in the Estimates, may be effected 
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iherein." The establishment of the Committee has, in fact 
effected little change. The exclusion of questions of policy ex. 
cludes everything except details, and, in a debate of Aug. I, 1922 
on the Estimates Committee's Report, one of its members pointec 
out its futility in  the words "the pity is that the reports arc 
presented a f t e r  supply is concluded, so that their interest is of 
quite a post-mortem character." Even the Public Accounts Com- 
mittee, useful though it  is as an independent examination by the 
Commons of "expenditure," as distinct from estimates, is re- 
stricted in its activities by the fact that it has "no right to go 
into questions of policy" (Hansard: "Commons Debates," vol 
152, p. 888). 

A remarkable development in the direction of "democracy' 
was effected by the institution of "Payment of Members." I t  had 
been the honourable distinction of the House of Commons, almost 
alone among the legislatures of the modern world, that its mem- 
bers gave their services voluntarily in the representation of their 
constituents, although it had a t  one time been the practice, long 
fallen into disuse, for the boroughs to pay their members. I n  
1911 the Liberal Government of the day introduced, not in the 
form of a special statute but by a vote on the Estimates, an 
appropriation of £400 to be paid to  each member of the House, 
and their vote has ever since been a standing feature of the 
annual Appropriation Bill. Thereby it  is made a charge not on 
the constituency, as in the case of the boroughs in early times, 
but on the national Exchequer. No conditions as to attendance 
at  the House are annexed to the receipt of the salary. (Cf. Holirzs- 
hed v. Hazelton 119161 8 j  L.J. [H.L.] p. 60.) 

Turning to the constitution of Parliament itself, we find vast 
changes, alike in the franchise, the qualification of members and 
the distribution of constituencies. The Representation of the 
People Act of 1918 enfranchised women for the first time and, in 
so doing and also in simplifying the qualifications of men's votes, 
added no less than 13 million voters to the register. I t  also 
altered and simplified the law of registration, effected a redis- 
tribution of seats, abolished the property qualification and re- 
moved the pauper disqualification. At the same time it  reduced 
the qualification for the exercise of a vote, in the case of men of 
at  least 21 years of age, to the simple requirement of 6 months' 
residence or, in the alternative, occupation of business premises, 
either or both of which might confer the vote, not more than 2 

votes being so conferred. I n  removing the "lodger" qualification, 
with its requirement of the tenancy of rooms of the annual value 
of £10, and substituting mere residence as  sufficient, it operated 
as an Act for the enfranchisement of youth, and so i t  has proved 
to be. I n  1928 the franchise was further extended by the removal 
of the age restriction (30 years of age under the 1918 Act) upon 
women voters and by making them eligible for a vote at  the 
same age as men. The inevitable corollary of the grant of the 
franchise to women was the removal of their disability to be 
elected to Parliament; this was effected by the Parliamentary 
Qualification of Women Act. Strangely enough they are not yet 
qualified, when peeresses in  their own right, to take their seats in 
the Lords-such was the judgment of a Committee of Privileges 
in Viscountess Rhondda's petition to the Lords [1g22] 2 A.C., 
330, where it  was held that the sex Disqualification Removal 
Act, admitting women to public "offices" and "functions" had not 
altered their disability in the matter of succession to a seat in the 
Lords. 

The redistribution of constituencies effected by the Franchise 
Act of 1918 was followed in 1922 by another and more radical 
change in the composition of the House of Commons. The grant 
of Dominion status to  Southern Ireland, henceforth to be 
known as the Irish Free State, as embodied in subsequent legis- 
lation, was inevitably accompanied by the repeal of the clauses 
of the Act of Union providing for the representation of Ireland, 
with the exception of "Ulster" or Northern Ireland, in the House 
of Commons and the disappearance of all executive authority of 
the British Cabinet in the internal affairs of Southern Ireland. 
(See Ex parte O'Bm'en [rg23] 2 K B. 361 ) 

No discussion of the subject of Parliament would be complete 
without some reference to  the General Strike of 1926. That 

movement, marking a return by the Labour party to "direct 
action," was, in effect, a challenge to the authority of Parliament 
as represented. in the executive sphere, by a Government re- 
sponsible to it and having its confidence. I t  was, on a strict view 
of the law, very close to that statutory definition of treason, 
felony which embraces any attempt to "put any force or con- 
straint upon" or "to intimidate or overawe both Houses or either 
House of Parliament" although the absence of "overt acts" 
amounting to "levying war," in other words of acts of violence, to  
effect this object, might he held to have saved the movement, or 
rather its leaders, from such a felonious character. The defeat of 
the movement was directly due, in the first instance, to public 
opinion but, secondly, to the prompt putting into operation of 
the drastic powers conferred on the Executive by the Emergency 
Powers Act of 1920. These powers are strictly subject to the 
positive approval, in the form of temporary but renewable resolu- 
tions, of both Houses of Parliament. In  the case of the General 
Strike, the authority of Parliament was thus asked for and given, 
and the defeat of the movement may thus be regarded as a vindi- 
cation of Parliamentary authority. The sequel was the Trade 
Union Act of 1927, making participation in a General Strike a 
criminal offence. 
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PARLIAMENTARY LAW, as the term is ordinarily used 
in the United States, embodies the generally accepted rules, prece- 
dents and practices commonly employed in the government of 
deliberative assemblies. I t s  function is to maintain decorum, 
ascertain the will of the majority, preserve the rights of the 
minority and facilitate the orderly and harmonious transaction of 
the business of the assembly. While it had its origin in the early 
British parliaments from which it  derives its name the modern 
system of general parliamentary law is, in many respects, a t  wide 
variance with the current systems of procedure of both the Eng- 
lish Parliament and the American Congress. These legislative sys- 
tems are designed for bicameral bodies, generally with paid mem- 
berships, meeting in continuous session, requiring a majority for a 
quorum and delegating their duties largely to committees. Their 
special requirements and the constantly increasing pressure of 
their business have produced highly complex and remarkably 
efficient systems peculiar to  their respective bodies, but which 
are as a whole unsuited t o  the needs of the ordinary assembly. 
As a result there has been simultaneously developed through years 
of experiment and practice a simpler system of procedure adapted 
to the wants of deliberative assemblies generally which though 
variously interpreted in minor details by different writers is now 
in the main standardized and authoritatively established. 

Organization.-Assemblies convene with the implied under- 
standing that they will be conducted and governed in accordance 
with these fundamental principles. The routine ordinarily fol- 
lowed in the preliminary organization of an assembly includes the 
call to order by any of those present with a request for nomina- 
tions for temporary chairman. The temporary chairman having 
been elected and having taken the chair, a temporary secretary is 
chosen and those addressing the chairman are recognized to 
explain and discuss the purposes of the meeting. If the assembly 
has convened for a single session only or is in the nature of a 
mass-meeting a presiding officer and recording officer will suf- 
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fice. I f  permanent organization is contemplated a committee is 
usually appointed to  draft a Constitution and by-laws and on the 
adoption of its report, with or without amendments, the assem- 
bly proceeds to  the election of the permanent officers thus au- 
thorized. I n  a permanent organization such officers commonly 
consist of a presiding officer known as the president, chairman, 
speaker or moderator; a vice-presiding officer; a recording'offi- 
cer, known as the secretary or clerk, who keeps the records, at-  
tends to  the clerical work of the organization and in the absence 
of the presiding officers calls for the selection of a temporary 
president; a treasurer or bursar, who receives and disburses its 
funds; and a sergeant-at-arms, who preserves order and carries 
out the wishes of the assembly through the presiding officer. 

I t  is the duty of the presiding officer to call the assembly t o  
order a t  the appointed time, cause the journal or minutes of the 
preceding meeting to be read, call up  the business of the assembly 
in the order provided by its rules and conduct its proceedings in 
accordance with parliamentary law. I5e is especially charged 
with the responsibility of ascertaining the presence of a quorum, 
the minimum number of members prescribed by the rules of the 
assembly as competent to  transact business. I n  legislative assem- 
blies a quorum is presumed t o  be present unless the question is 
raised, but where the by-laws of a n  ordinary assembly require a 
quorum it devolves upon the presiding officer to ascertain that a 
quorum is present before proceeding with busines% 

Motions.-The will of an assembly is determined and ex- 
pressed by its action on proposals submitted for its consideration 
in the form of motions or resolutions offered by members recog- 
nized for that purpose. I n  order to  make a motion a member 
must rise and address the chair and secure recognition. If the 
motion is in order and is seconded by another member it is 
"stated" by the presiding officer and is  then subject to the action 
of the assembly. A second is not required in legislative assemblies 
but is requisite under general parliamentary law. Motions may 
be classified as main or principal motions, introducing a proposi- 
tion; and secondary or ancillary motions, designed to affect the 
pending main motion or its consideration. A main motion is in 
order only when there is no other business before the assembly, 
and yields in precedence to  all other questions. Secondary motions 
may be subdivided into subsidiary, incidental and privileged. 

Subs id ia ry  m o t i o n s  are  applicable to  other motions for thr 
purpose of modifying the main question or affecting its considera- 
tion and disposition. They have precedence of the motion tc 
which applied but yield to privileged and incidental motions 
They take precedence among themselves in the following order: 
To  lay on the table, for the previous question, to  close or extend 
debate, to postpone to a day certain, to commit, recommit and 
refer, to  amend and to postpone indefinitely. I 

Motion to Lay on tlte Table.-The motion t o  lay on the table 
is in effect a motion to suspend consideration of the question and 
if agreed to, also suspends consideration of all pending questions 
relating to the motion to which applied until such time as the 
assembly may determine to take it  from the table for further 
consideration. The motion is not debatable and may not be 
amended, postponed, committed, divided or reconsidered. 

Motion for  the Previous Qz~estion.-The purpose of the mo- 
tion for the previous question is to close debate peremptorily and 
bring the assembly to a n  immediate vote on the pending question 
It may be ordered on a single question, a group of questions or 
any part of a pending question, as on an amendment. I t  pre- 
clu6es both debate and amendment and requires a majority vote 
only for  passage. I t  yields to the motion to table, t o  the question 
of consideration and to privileged and incidental motions and 
may be reconsidered, but takes precedence of motions t o  post- 
pone, amend and commit. 

Motion to Close or Extend Debate.-The motion is not ad- 
mitted in  either house of the U.S. Congress when not sitting as 
committee of the whole but is in order under general parlia- 
mentary law and in so far as applicable is subject to the rule: 
governing the previous question 

Motion to Postpone to a Day Certain.--This applies to the mair 
motion and its pending amendments and is debatable only as 

t o  the advisability of the postponement proposed, and does 
not open to debate the subject matter of the motion to which 
applied. I t  is subject to amendment and reconsideration, to 
privileged and incidental motions, to  motions for the previous 
question and to lay on the table but has precedence of all other 
subsidiary motions. 

Motion to Commit, Recommit and Refer.-The motions to 
commit, recommit and refer are practically equivalent and pro- 
vide for reference of the pending proposition to  a committee. 
While the motion t o  recommit ordinarily applies t o  the whole 
subject including pending amendments, i t  may apply to  certain 
features only. I t  may be amended as b y  adding instructions t o  
the committee as to time and manner of report. Debate on the 
motion is limited to  the question of reference and instructions. 
I t  takes precedence of motions to  amend and indefinitely post- 
pone but yields to other subsidiary motions and to all incidental 
and privileged motions. I t  may be tabled or postponed with the 
main question but no subsidiary motions except the motions to  
amend and for the previous question may be applied separately. 
I t  is subject to reconsideration at  any time before the committee 
begins consideration of the question submitted to  it  but after 
that time the subject matter may only be reclaimed by  a motion 
to discharge the committee. 

Motion to Amend.-Changes in the text or terms of the prop- 
osition require a second and must be reduced to writing if re- 
quested by the chairman. There is no limit to  the number of 
amendments which may be proposed and new amendments may 
be offered as rapidly as the pending amendment is disposed of. 
Amendments in the second degree, that is, amendments to amend- 
ments, are admissible but amendments in the third degree, that 
is amendments to  amendments to amendments, are not in order. 
Only four amendments in the first and second degrees may be 
pending simultaneously, as follows: (a) amendment, ( 6 )  amend- 
ment t o  the amendment, (c) substitute for the amendment (i.e., 
when it  desired to replace the entire pending amendment) and 
(d) amendment to  the substitute. The amendment must, of 
course, be offered first and the substitute before the amendment 
to the substitute, but otherwise there is no rule governing the 
order in which the four amendments may be presented. They 
must, however, be voted on i s  the following order: First, amend- 
ments t o  the amendment; second, amendments t o  the substitute; 
third, the substitute; and last, the amendment. Debate on a n  
amendment is in order only when the main motion is debatable, 
and is then limited to the proposed modification. An amendment 
which has been rejected may not be  offered the second time in 
identical form, and no amendment may be proposed reversing 
the operation of an amendment previously adopted. Motions to  
amend will not be entertained unless germane or relevant to the 
main question, and no proposition different from that under con- 
sideration will be admitted under guise of amendment. This mo- 
tion yields to all privileged, incidental and subsidiary motions 
except indefinite postponement. I t  is subject to  amendment, to  
the operation of the previous question and t o  reconsideration, 
and when laid on the table carries with i t  the proposition pro- 
posed to be amended. Likewise when the main question is laid 
on the table, postponed or recommitted, all pending amendments 
accompany it. The motion .to amend is not applicable to the 
motion to lay on the table or for the previous question, to  adjourn 
or to suspend the rules. 

Motion to Postpone Indefi~zite1y.-The motion to postpone in- 
definitely provides for final adverse disposition for the session 
and amounts to  summary rejection. I t  is debatable and opens to  
debate the question to which applied but is subject to  no sub- 
sidiary motion except the motion for the previous question. 

I n c i d e n t a l  Notions.-Incidental motions include questions 
arising incidentally in the consideration of other questions and 
decided before disposition of the one to  which they are inci- 
dent. They have no relative rank and merely take precedence 
of the pending question in the consideration of which they have 
arisen. All are undebatable with the exception of appeal. They 
comprise motions to  suspend the rules, withdraw motions, read 
papers, raise the question of consideration, questions of order and 
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appeal, reconsider, take up out of order, determine method of 
procedure, divide pending questions and questions relating to 
nominations. 

The motion temporarily to  suspend the rules may not be 
debated or reconsidered and is not subject to  the application of 
any subsidiary motion. The vote required to pass the motion is 
ordinarily fixed by the rules of the assembly and in the absence of 
such provision is two-thirds of those present and voting. 

Withdrawal or modification of a motion after it  has been 
"stated" by the presiding officer is usually effected by unani- 
mous consent but in event of objection by any member must be 
submitted to the assembly. Consent of the seconder is not re- 
quired but if modified the seconder may withdraw the second. 
When applied to  the main motion it includes all adhering motions, 
but when applied to  amendments or adhering motions the main 
question is not affected. The reading of papers on which a vote 
is  to  be taken may be demanded by any member as a matter of 
right. Papers on which a vote is not required are usually read 
by unanimous consent but if objection is made the question must 
be submitted to  the assembly. 

The question of whether the assembly desires to  take up a 
proposition regularly presented for its consideration may be 
tested by raising the question of consideration, which may be 
moved a t  any time before actual consideration commences and 
does not require a second. I t  is not in order after debate begins 
or after a subsidiary motion has been applied. When the ques- 
tion is properly raised the assembly may by a two-thirds adverse 
vote decline to take up any business it  prefers not to consider. 

Po in t s  of Order  may be made while another has the floor, and 
when the question concerns the use of unparliamentary language 
the member so called to order must be seated pending disposition 
of the matter. The question must be raised a t  the time the pro- 
ceeding giving rise to  the objection occurs and will not be enter- 
tained after the assembly has passed to other business. If the 
point of order is overruled the member resumes the floor but if 
the objection is sustained he may proceed only by consent of the 
assembly. Debate on questions of order is for the information of 
the chair and may be closed by the presiding officer a t  any time. 
Any member may appeal from a decision by the chair and such 
appeal is debatable unless arising out of an undebatable question. 

The motion to reconsider must be made by one who voted with 
the prevailing side but may be seconded by any member. I t  is 
only in order on the day or the next calendar day after the vote 
proposcd to be reconsidered is taken. The motion is of the high- 
est privilege and may be entered for record on the minutes while 
another has the floor, but can not be called up  for consideration 
until the pending question is disposed of, when it takes precedence 
of all new business. If applied to a debatable question i t  reopens 
the entire subject to  debate. The motion may not be amended, 
committed or indefinitely postponed and requires a majority vote 
for passage. If agreed to, the motion reopens the entire ques- 
tion for further action as if there had been no final decision. The 
motion to take up out of order is merely another form of the 
motion to suspend the rules and requires a two-thirds vote for 
enactment. I t  is not amendable and debate is limited to  the 
specific question presented. 

A motion to divide the question is in order where the pending 
question includes propositions so distinct that, one being taken 
away, a substantive proposition will remain. Such motions are 
applicable to main questions and their amendments only and no 
subsidiary motion except the motion to amend is admitted. The 
rules of the U.S. House of Representatives provide that any mem- 
ber may demand the division of a question as a matter of right, 
but under general parliamentary procedure the question must be 
submitted to the vote of the assembly. 

Nominations do not require a second. Where the rules of an 
assembly fail to provide a method of nomination a motion for 
such provision is in order. The motion to close nominations is 
subject to none of the subsidiary motions save the motion to 
amend, and is decided by a two-thirds vote. 

Pr iv i leged  Motions relate to the needs and interests of the 
assembly and its members in matters of such urgent importance 

as to supersede temporarily pending business. They take preced- 
ence of all other motions and may be offered while other ques- 
tions are pending. I n  this class of motions is the motion to fix the 
time to which to adjourn, to  adjourn, to take a recess, raising 
questions of privilege and the call for the orders of the day, all 
of which are undebatable. 

Other motions variously referred to as  supplementary, mis- 
cellaneous and unclassified, are the motions to take from the 
table, to discharge a committee, to  accept the report of a com- 
mittee, to  rescind, to  repeal, t o  annul, to expunge and to permit 
a member to resume the floor after having been called to order 
for words spoken in debate. 

Rules f o r  Debate.-In order to  debate a question, a member 
must rise and address the chair and be recognized by the presid- 
ing officer for that purpose. The presiding officer should first 
recognize the mover of a proposition or the member of a com- 
mittee presenting a report and should endeavour to alternate 
recognitions between those favouring and those opposing a ques- 
tion. I t  is also customary, though not necessarily incumbent upon 
the chair, to permit the proponent of a proposition to close de- 
bate. A member may speak but once on the same question a t  the 
same stage of the proceedings if others desire recognition, but is 
entitled to speak on the main question and on each amendment 
as presented. Under general parliamentary procedure a member 
securing the floor may speak without limit and this practice still 
obtains in the U.S. Senate, but the House of Representatives by 
rule limits speakers to one hour in the House and to five minutes 
in the committee of the whole. Most assemblies and all legisla- 
tive bodies provide a limit for debate and in conventions it  is cus- 
tomary to adopt a rule a t  the opening session limiting debate to 
a specified number of minutes. I n  debate a member must con- 
fine himself to the question under consideration, must avoid per- 
sonalities and must not arraign motives. Members should be 
silent and respectful while another has the floor and in question- 
ing the speaker should first address the chair, who will in turn 
inquire if the speaker desires to yield. Where the presiding 
officer is a member of the assembly he has the right to debate and 
to participate in the proceedings but should call another to  the 
chair before taking the floor and should not resume it  again until 
the pending question has been decided. 

Voting.-Voting may be by ballot; by division, that is a 
rising vote; viva voce, that is by acclamation, the presiding officer 
deciding by the volume of voices; by show of hands; by tellers, 
the members passing between tellers appointed from opposite 
sides to count them as they pass through; and by yeas and nays, 
the clerk calling the roll and recording each vote as given. I f  
there is doubt as to the result of a viva voce vote any member 
may request a division and the presiding officer thereupon pro- 
ceeds to take a rising vote. A member may change his vote a t  
any time prior to announcement of the result. Only members in 
attendance may vote and voting by proxy is never permissible 
unless by operation of law. A tie vote defeats an affirmative mo- 
tion. The presiding officer if a member of the assembly votes to  
break a tie but not to  make one. 

Committees.-Much of the work of assemblies and especially 
of legislative bodies, is transacted by committees. The com- 
mittee system provides for a better division of labour and for 
a more detailed consideration than the assembly as a whole is 
ordinarily prepared to give. Committees are classified as standing 
committees, with fixed terms of office, rendering continuous ser- 
vice; and special committees serving temporarily and assigned to 
limited service. In  the absence of a rule making other provision, 
committees are selected by the assembly. Frequently the chair 
is authorized to appoint committees. Or selection may be made 
by ballot, by resolution or by designation in motions of refer- 
ence. If no chairman is designated the member first named acts 
as chairman until the committee elects a chairman. As far  as  
applicable the rules of the assembly govern its committees. The  
chairman of the committee submits its report to the assembly and 
unless it is of elementary character is required to present it  in 
writing. Members who do not concur in the report may submit 
minority views over their signatures. IVhen called up for con- 
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sideration in the assembly such minority report is read in con- 
nection with the majority report unless there is objection, in 
which event the question of reading the minority views is sub- 
mitted without debate to the vote of the assembly. 

The committee of the whole consists of the entire assembly 
acting as a general committee. I n  legislative assemblies it affords 
greater freedom of consideration, but in non-legal bodies is 
rarely used. 

P a r l i a m e n t a r y  Practice.-Use of motions to effect a purpose 
in the assembly or its committees when applicable may be summar- 
ized as follows: The body may protect itself against business which 
it  does not wish to consider by invoking the motion to lay on 
the table, by raising the question of consideration, or by voting 
to postpone indefinitely. If i t  is desired to  suppress debate, the 
motion to limit debate and the demand for the previous ques- 
tion are available. Modification of a proposition may be secured 
through amendment or reference to a committee with or without 
instructions. Action may be deferred by postponement to a 
day certain, by providing a special order or by the motion t o  
table. A question may be brought up a second time for con- 
sideration in the assembly by voting to take from the table, by 
reconsideration or by the motion to rescind, repeai or annul. 

(C. CA.) 
PARLIAMENTARY PROCEDURE. In  Great Britain 

the procedure of the imperial parliament-by which phrase is 
signified so much of the conduct of its business as is controlled 
by each House and is not regulated by statute-does not for 
the most part depend upon any established code, but is customary 
and, like the common law which it  resembles, is based upon vari- 
ous decisions and precedents. I n  the paragraphs that follow the 
procedure of the Imperial House of Commons is specially de- 
scribed but, except where otherwise stated, they may be taken as 
descriptive also of the procedure of the House of Lords. 

The earliest parliamentary journals now extant are those of the 
reign of King Edward VI., and an examination of them indicates 
that already a t  that time parliamentary procedure was established 
in its main principles. As late as 1844 there were only 14 stand- 
ing orders of the House of Commons and, although the number 
has now been increased to over 100, these orders are largely re- 
strictive in character or deal with particular matters, and would 
afford little help in an attempt to  construct a code of procedure. 
Recourse must therefore be had to the precedents entered in the 
journals, to the decisions of speakers and chairmen, sometimes 
recorded in the journals but more usually to be found in reports 
of parliamentary debates, to tradition and to the opinions of per- 
sons experienced in parliamentary proceedings. From all these 
sources it  becomes clear that parliamentary procedure, in its 
general form and in its details, is directed towards the reconcilia- 
tion of two often conflicting objects, the progress of business and 
freedom of discussion. 

Parliament is summoned, prorogued and dissolved by the 
Crown, but the sittings of either House may be adjourned from 
time to time by order of that House, subject to the statutory 
right of the Crown to summon both Houses to  meet, a t  not less 
than six days' notice, during such adjournment. The daily sittings 
of each House, and the arrangement of its business, are controlled 
by that House. Under present arrangements both Houses nor- 
mally meet on Mondays, Tuesdays, Wednesdays and Thursdays, 
and the House of Con~mons meets also on Fridays, while parlia- 
ment is in session. I n  both Houses private business (i.e., business 
connected with the passage of private bills) occupies the first 
part of the sitting, questions to ministers of the Crown concern- 
ing public affairs occupy the second part of the sitting, and public 
business and debate together occupy the remainder of the sitting. 
At half-past eleven o'clock P.M. on Mondays, Tuesdays, iFrednes- 
days and Thursdays, and at  half-past four o'clock P.M. on Fri- 
days, unless i t  has previously adjourned, the House of Commons 
stands adjourned by standing order. At four o'clock P.M. on 
Fridays the proceedings on any business t h ~ n  under considera- 
tion are in te r ru~ted .  At eleven o'clock P.M. on the other four 
sitting days the proceedings on any business then under considera- 
tion are interrupted, unless it is exempt from the provisions of the 

standing order which regulates the hours of sitting. Thereafter, 
no opposed busirlrss may be taken, unless it is exempt from the 
provisions of this standing order. 

Proceedings taken in pursuance of any act of parliament, or 
upon any bill originating in committee of ways and means, or 
upon the report of any committee authorizing the expenditure 
of public money other than the committee of supply, are exempt 
from the provisions of this standing order; and any other busi- 
ness may be so exempted by an order of the House made after 
notice by a minister of the Crown. After the interruption of 
business, or the conclusion of exempt business, any business ap- 
pointed for the sitting may be taken, if unopposed: any business 
not disposed of before the end of the sitting stands over until 
the next sitting or until such other sitting as the member in charge 
of the business may appoint. The quorum of the House of 
Lords is three, and of the House of Commons 40. 

T h e  Speaker.--At the beginning of each new parliament the 
House of Commons elects, and submits to the Crown for its 
approval, a Speaker, who presides over the deliberations of the 
House, maintains order in its debates, decides doubtful points 
of order, puts questions for the decisions of the House and de- 
ciares the decisions. Every order or resolution of the House is 
based upon a question put from the chair, founded on a motion 
made by a member and agreed to by the House with o r  without 
amendment. The Speaker has the power to decline to submit 
to  the House a motion that obviously infringes the rules which 
govern its proceedings, or to  put forthwith, without permitting 
debate thereon, a "dilatory" motion (i.e., a motion for the ad- 
journment of the House or of the debate): he has the power 
to  repress irrelevance or repetition in  debate and to deal summa- 
rily with a claim for a division which, in his opinion, is unneces- 
sarily made: he has the power to accept or to refuse to  accept a 
motion "That the question be now put," which brings debate to a 
conclusion and compels the House to decide upon the matter under 
discussion: he has the power to maintain order in the House by 
calling members to order, by directing them to withdraw from 
the precincts of the House for the remainder of the day's sitting, 
or by naming them to the House. In  the last case the House 
will immediately proceed to vote upon the question that the 
member so named be suspended from the service of the House. 
The House further reserves to itself the right to  deal with its 
members according to ancient usages, including the right of ex- 
pulsion. In  addition to the powers already mentioned the Speaker 
has the power, in the case of grave disorder, to adjourn the House 
without question put or to suspend any sitting for a time to be 
named by him. 

LEGISLATION 

Legislation by parliament, which in earlier times was founded 
upon petitions from the Commons, is now conducted by means of 
bills, which, unless they are governed by the Parliament Act, 
1911, must be passed by both Houses and receive the royal assent. 
Over what may, for the sake of convenience, be called delegated 
or subsidiary legislation parliament has retained to itself some 
control. Thus measures of the National Assen~bly of the Church 
of England are only presented for royal assent after resolutions 
t o  that effect have been agreed to by  both Houses; while, of 
the rules and orders made by departments, or statutory commis- 
sioners, some require an affirmative resolution of both Houses to 
make them operative and others, although they become operative 
at  once. can be abrograted by a resolution or address of either 
House passed within the statutory period. 

Bills, which generally may originate in either House, are divided 
into the two classes of public and private bills. Public bills, relat- 
ing to matters of public policy, are introduced directly by members 
of the House, and when introduced by  unofficial members are 
commonly known as private members' bills, to distinguish them 
from Government bills: private biils, designed for the particular 
interest or benefit of any person or persons, are founded upon 
the petitions of the parties interested. A public bill may be 
introduced on motion, or presented without any motion; the latter 
process is now usually adopted, and the bill is deemed, after its 
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presentation, to have been read the first time. After a bill has 
been introduced it is ordered to be read a second time upon 
some future day, and to be printed in order that its contents may 
be published and distributed to members. The first, second and 
third readings o f  a bill consist, not in any actual reading o f  words. 
but in the advancement by a stage in the passage o f  a bill. At 
its second reading the whole principle o f  the bill is at issue, to 
be affirmed or denied by  a vote o f  the House. The opponents 
o f  the bill, instead of  voting against the question "That the bill 
be now read a second time," ordinarily move that the question 
be amended by the omission o f  the word "now" and the addi- 
tion at the end o f  the question of the words "upon this day 
three (or 'six') months" or any date beyond the probable duration 
o f  the session: the postponement o f  a proceeding upon a bill in 
this manner is regarded as the most courteous method of  dis- 
missing the bill from further consideration. The acceptance by 
the House o f  such an amendment is tantamount to the rejection 
o f  the bill and, even i f  the House be sitting upon the date to which 
the proceeding has been postponed, the bill is not further con- 
sidered upon that date. It is also competent to a member to 
move a "reasoned" amendment to a motion for the second read- 
ing o f  the bill in the form of a resolution declaratory o f  some 
principle adverse to the principles, policy or provisions o f  the bill. 

Committees.-After a bill has been read a second time it is 
considered by a committee o f  the whole House, a standing com- 
mittee, or in exceptional circumstances a select committee, who 
go through it in detail, dealing separately with each of  its clauses. 
I f  no amendment is offered to any part o f  a clause the chairman 
of  the committee at once puts the question "That the clause 
stand part of  the bill": i f ,  however, an amendment is proposed 
the chairman puts the question upon the amendment. Amend- 
ments may be made in every part of  the bill, whether in the 
preamble, the clauses or the schedules. Clauses and schedules may 
be omitted, and new clauses and schedules may be added. But 
all amendments must be coherent, consistent with the context 
o f  the bill and within the scope of  the bill. When a clause has 
been amended the question put from the chair is "That the clause, 
as amended, stand part o f  the bill," and no other amendment to 
a clause can be proposed after this question has been proposed 
from the chair. I f  a new clause is offered, so long as it is not 
beyond the scope o f  the bill, inconsistent with clauses agreed to 
by the committee or substantially the same as a clause previously 
negatived by the committee, it is read the first time without 
question put. A question is then put for reading the clause a 
second time and, i f  this is agreed to, the clause may be amended 
before being added to the bill. In the House of  Commons, new 
clauses are considered after the clauses o f  the bill, as printed, 
have been disposed o f ;  but in the House o f  Lords new clauses 
are brought up and inserted in their proper places while the com- 
mittee are going through the bill. Schedules to a bill are usually 
considered after the clauses o f  the bill, including new clauses, 
have been disposed o f .  After the clauses and schedules have been 
agreed to, the preamble o f  the bill is considered, and the bill is 
then reported to the House. 

A bill, on being reported from a committee, is considered by 
the House as a whole and not clause by clause, but otherwise in 
much the same detail as by the committee, and thereafter passes 
to its third reading. I f  it is read the third time it is then sent to 
the other House and, after passing through the same stages there, 
is presented for royal assent. 

Finance.-A characteristic feature of House o f  Commons pro- 
cedure is the necessity for the recommendation by  the Crown 
o f  any financial business, and for its consideration in committee 
o f  the whole House. When the main object o f  a bill is the creation 
of a charge upon the public revenue, a resolution, to which the 
royal recommendation has been signified, must be passed in com- 
mittee of the whole House, and approved by  the House, before 
the bill may be introduced. I f  the charge created by a bill is a 
subsidiary feature, resulting from the provisions it contains, a 
resolution sanctioning the charge must be passed by a committee 
o f  the whole House, appointed upon the recommendation of the 
Crown, and must be agreed to by the House, before the relevant 

provisions o f  the bill are considered in committee. In either case 
the financial provisions o f  the bill, and any amendments to the 
bill in committee, must be covered by the financial resolution. In 
the committee o f  supply and the committee o f  ways and means, 
which are both committees o f  the whole House, the financia1 duties 
o f  the House o f  Commons are mainly discharged. The committee 
o f  supply controls the public expenditure by considering the grants 
o f  money that will be required for the navy, army, air services 
and civil services during the current year, upon the estimates of  
that expenditure proposed b y  the ministers o f  the Crown. The 
committee o f  ways and means considers such taxation as is needed 
to meet the expenditure required for the service o f  the Crown, 
and votes the resolutions that authorize the issue out o f  the 
Consolidated Fund o f  the sums required to meet the grants made 
by  the committee o f  supply. These latter resolutions are the 
preliminary stages o f  Consolidated Fund bills, while the resolu- 
tions imposing taxes form the basis o f  the Finance bill. The 
resolutions of  the committee o f  supply and o f  ways and means 
are reported to the House and must be agreed to by  the House. 
In contrast with many otherwise comparable assemblies, parlia- 
ment has no executive committees. ( C .  L. F.) 

PARMA, a town and episcopal see of Emilia, ItaIy, capital 
o f  the province o f  Parma, situated on the Parma, a tributary o f  
the Po, 5 5  mi. N.W. of  Bologna by rail. pop (1936) 65,126 
(town),  71,858 (commune). Parma lies in a fertile tract of  the 
Lombard plain, within view of  the Alps and sheltered by  the 
Apennines, 1 7 0  f t .  above sea-level. From south to north it is 
traversed by the channel o f  the Parma, crossed here by  five 
bridges; and from east to west runs the line o f  the Via Aemilia, 
by which ancient Parma was connected on the one hand with 
Ariminum (Rimini), and on the other with Placentia (Piacenza). 
The old ramparts and bastions now converted into avenues make 
an enceinte o f  about 44 m .  The cathedral o f  the Assumption 
(originally S.  Herculanus) (1058-74), is a Lombardo-Romanesque 
building in the form o f  a Latin cross. The west front has three 
rows o f  arches, and a central porch supported by  huge red marble 
lions, sculptured with the rest o f  the fapde  by  Giovanni Bono da 
Bissone in I 281 .  On the south side o f  the facade is a large Gothic 
brick campanile (1284-94), with the foundations of  another on 
the north. The walls and ceiling o f  the fine Romanesque interior 
are covered with frescoes o f  about 1570; those o f  the octagonal 
cupola representing the Assumption o f  the Virgin are by  Cor- 
reggio. In the sacristy are fine intarsias. T o  the south-west o f  
the cathedral stands the baptistery, designed by  Benedetto Ante- 
lami ; it was begun in I 196 and not completed till I 281. 

The church o f  S. Giovanni Evangelista, which dates from 1510, 
has a faqade o f  1604-07. The frescoes o f  the cupola are by Cor- 
reggio, and the arabesques on the vault of the nave by  Anselmi. 
The Madonna della Steccata (Our Lady o f  the Palisade), a 
fine church in the form o f  a Greek cross (1521-39) contains the 
tombs and monuments o f  many o f  the Bourbon and Farnese 
dukes o f  Parma. In the Palazzo della Pilotta is a vast irregular 
group of buildings (16th and 17th centuries) with the academy 
of  fine arts (1752) and the valuable picture gallery, library, and 
museum. The Teatro Farnese, a remarkable wooden structure 
erected in 1618 from Aleotti's designs, and capable of  containing 
4,500 persons, is also in this palace. There are other beautiful 
ceiling frescoes b y  Correggio in the former Benedictine nunnery 
of  S .  Paolo. The royal university o f  Parma, founded in 1601 
by Ranuccio I.,  and reconstituted b y  Philip o f  Bourbon in 1768, 
has faculties in law, medicine and natural science, and possesses 
an observatory, and natural science collections, It had 716 stu- 
dents in 1938-39. A very considerable trade is carried on at 
Parma in grain, cattle and the dairy produce o f  the district, 
especially the cheese known as Parmesan. Railways run hence 
to Sarzana through the Apennines (part o f  the shortest route from 
Milan to Rome), to Piadena ( fo r  Cremona and Mantua) and 
Brescia, and to Suzzara. 

History.-From archaeological discoveries it would appear 
that the ancient town was preceded by  a prehistoric settlement o f  
the bronze age, the dwellings o f  which rested upon piles-one, 
indeed, o f  the so-called ferrentare, which are especially frequent 
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in the neighbourhood of Parma. I t  became a Roman colon\- 
of 2,000 colonists in  183 B.c., four years after the construction of 
the Via Aemilia, on which it  lay. A bishop of Parma is mentioned 
in the acts of the council of Rome of A.D. 378. I t  fell into the 
power of Alboin in 569 and became the seat of a Lombard duchy; 
it was still one of the wealthiest cities of Aemilia in the Lombard 
period. During the ~ ~ t h ,  12th and 13th centuries Parma had its 
full share of the Guelph and Ghibelline struggles, in which it  
mainly took the part of the former, and also carried on repeated 
hostilities with Borgo San Donnino and Piacenza. As a republic 
its government was mainly in  the hands of the Rossi, Pallavicino, 
Correggio and Sanvitale families. I n  1307 the city became a lord- 
ship for Giberto da Correggio, who laid the basis of its territorial 
power by conquering Reggio, Brescello and Guastalla, and was 
made commander-in-chief of the Guelphs by Robert of Apulia. 
The Correggio fanlily never managed to keep possession of it  for 
long, and in 1346 they sold i t  to the Visconti Xwho constructed a 
citadel in 1356), and from them it passed to the Sforza. Becoming 
subject to  Pope Julius I1 in 1512, Parma remained (in spite of 
the French occupation from I 515 to I 521) a papal possession till 
1545, ~x'hen Paul 111 (A!exacder Farnese) invested his son Pier- 
luigi with the duchies of Parma and Piacenza. There were eight 
dukes of Parma of the Farnese line (q.v.) .  After the failure of the 
line in  1731, the duchy was chiefly in  Spanish hands, though i t  
twice passed temporarily under Austrian rule, until its conquest 
by the French revolutionary armies in 1796. At the congress of 
Vienna, Parma, Piacenza and Guastalla were assigned to Marie 
Louise (Napoleon's second consort). I n  1860 Parma was formally 
incorporated with the new kingdom of Italy. 

BIBLI~GRAPI-IY.-A~~~ Storia d i  Parnza (1792-95) ; Buttafuoco, 
Dizion. corogr. dei ducati, etc. (1853)  ; Motz. Hist. ad proaincias 
pavnzensenz et placentinam pertinentia (1855, etc.) ; L. Testi, Parnza 
(Bergamo, 1905) ; T. Bazzi, Storia di Parma (1908) ; A. Equini, 
C. Frugoni alle corte dei Farnesi (1919-zo) ; H .  Bidarida, Les Prefniers 
Boz~rbons de Parme (1928). 
PARMENIDES OF ELEA (Velia) in  Italy, Greek philos- 

opher. According to Diogenes Laertius he was "in his prime" 504- 
500 B.c., and would thus seem to have been born c.  539. Plato 
indeed (Parntenides, 127 B )  makes Socrates hear Parmenides 
when the latter was about 65 years of age, in which case he 
cannot have been born before 519; but in the absence of further 
evidence this may be regarded as one of Plato's anachronisms. 
At all events Parmenides was a contemporary of Heraclitus. 
Parmenides attached himself for a time to the aristocratic broth- 
erhood which Pythagoras had established a t  Croton; and ac- 
cordingly the physical part of his system is apparently Pythag- 
orean. The theological speculations of Xenophanes, the founder 
of Eleaticism, unquestionably suggested to him the theory of 
Being and Not-Being, of the One and the Many, by which he 
sought to  reconcile Ionian "monism," or rather "henism," with 
Italiote dualism. 

Parmenides embodied his tenets in a short poem, called Nature, 
of mhich about 160 lines have been preserved in the writings of 
Sextus Empiriius, Simplicius and others. I t  is traditionally divided 
into three parts-the "Proem," "Truth" ( r h  apbs hX$3e~av), and 
"Opinion" (TC'C ~ p b s  66Eav). 

Proem.--In the "Proem" the poet describes his journey from 
darkness to  light. Borne in a chariot, attended by the daughters 
of the sun, he reaches a temple sacred to an unnamed goddess 
(variously identified by the commentators with Nature, Wisdom 
or Themis), by  whom the rest of the poem is spoken. He must 
learn all things, she tells him, both truth, which is certain, and 
human opinions; for, though in human opinions there can be no 
"true faith," they must be studied for what they are worth. 

Truth.-There are three ways of research, and three ways only. 
Of these, one asserts the non-existence of the existent and the 
existence of the non-existent; another, pursued by "restless" per- 
sons, whose "road returns upon itself," assumes that a thing "is 
and is not," "is the same and not the same." These are ways of 
error, because they confound existence and non-existence. In con- 
trast to them the way of truth starts from the proposition that 
"what is, is;  what is not, is not." 

The what is is uncreated, for it  cannot be derived either from 

Exs or from Son-Ens; i t  is imperishable, for it  cannot pass into 
Non-Ens; i t  is whole, indivisible, continuous, for nothing exists 
to  break its continuity in space; it  is unchangeable ( fo r  nothing 
exists to  break its continuity in time); it is perfect, for there 
is nothing which it  can want; i t  never was, nor will be, but only 
is; i t  is evenly extended in every direction, and therefore a sphere, 
exactly balanced; it  is identical with thought ( i .e . ,  it is the sole 
objcct, of thought as  opposed to sensation, sensation being con- 
cerned with variety and change). 

As then the what is is one, invariable and immutable, all 
plurality, variety and mutation belong to the what is not. Whence 
i t  follows that all things to which men attribute reality, generation 
and destruction, being and not-being, change of place, alteration 
of colour are no more than empty words. 

Opinion.-It remains in "Opinion" to describe the plurality 
of things, not as  they are, for they are not, but as they appear. 
I n  the phenomenal world there are, it has been thought (and 
Parmenides accepts the theory, which appears to be of Pythago- 
rean origin), two primary elements-namely, fire, which is gentle. 
thin, homogeneous, and night, which is dark, thick, heavy. Of 
thcsc clcmcnts (ivhich, according to Arisioik, \zcze, or l a t l ~ e ~  
were analogous to, the mhat is and the nha t  is not respectively) 
all things consist. The foundation for a cosmology thus being laid 
in dualism, the poem describes the generation of "earth and sun, 
and moon and air that is common to all, and the milky way, and 
furthest Olympus, and the glowing stars"; but the scanty frag- 
ments which have survived only show that Parmenides regarded 
the universe as a series of concentric spheres composed of the 
two primary elements and of combinations of them. the whole 
system being directed by zn unnamed goddess established at  its 
centre. Next came a theory of animal development, followed by 
a psychology, which made thought (as well as sensation, which 
was conceived to differ from thought only in respect of its 
object) depend upon the excess of the one or the other of the 
two constituent elements, fire and night. "Such, opinion tells us, 
%as the generation, such is the present existence, such will be the 
end, of those things to which men have given distinguishing 
names." 

I n  the truism "the what is, is, the what is not, is not," 6v EOTL,  PI) 
6v  of^ Earr, Parmenides breaks with the physicists of the Ionian 
succession. Asking themselves-What is the material universe, 
they had replied respectively-It is water, I t  is .ue.raEi, T L ,  I t  is 
air, It is fire. Thus, while their q.uestion meant What is the 
single element which underlies the apparent plurality of the 
material world? their answers, Parmenides conceived, by at- 
tributing to the selected element various and varying qualities, 
reintroduced the plurality which the question sought to eliminate. 
I f  we would discover that which is common to all things a t  all 
times, we must exclude, he submitted, the differences of things, 
whether simultaneous or successive. Hence, whereas his predeces- 
sors had confounded that which is universally existent with that 
which is not universally existent, he proposed to distinguish be- 
tween that which is universally existent and that which is not 
universally existent. The fundamental truism is the epigrammatic 
assertion of this distinction. 

I n  short, the single corporeal element of the Ionian physicists 
was, to  borrow a phrase from Aristotle, a permanent o6da having 
ah877 which change; but they either neglected the ah077 or con- 
founded them with the obqia. Parmenides sought to  reduce the 
variety of nature t o  a single material element; but he strictly 
discriminated the inconstant ~ h 8 p  from the constant o6oia and, 
understanding by "existence" universal, invariable, immutable 
being, refused to attribute to  the air877 anything more than the 
semblance of existence. Again, whereas the Ionians, confounding 
the unity and the plurality of the universe, had neglected plu- 
rality, and the Pythagoreans, contenting themselves with the re- 
duction of the variety of nature to  a duality or a series of dual- 
ities, had neglected unity, Parmenides, taking a hint from Xeno- 
phanes, made the antagonistic doctrines supply one another's 
deficiencies. 

By his recognition of an apparent plurality supplementary to 
the real unity, Parmenides effected the transition from the 
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YARMOOR, CHARLES ALFRED CRIPPS, IST BARON 

(1852-1941), English lawyer and statesman, was born on Oct. 
3, 1852, and educated a t  Winchester and New college. Oxford. 
He was called to the bar in 1877, in 1890 became a Q.C. and in 
1893 a bencher. H e  made his reputation as a great ecclesiastical 
lawyer. I n  189j he u-as appointed attorney general to the prince 
of Wales, being reappointed in 1901 and 1912. He sat in the 
house of commons as Conservative M.P. for various divisions 
between 1895 and 1914. H e  was a strong High-churchman, and 
was appointed chancellor and vicar general to the province of 
York in 1900; he was vicar general to the province of Canterbury 
(1902-24). I n  1914 he was specially appointed a judicial mem- 
ber of the privy council and raised to the peerage, and in I917 
he became treasurer of the Middle Temple. Lord Parmoor was a 
strenuous worker for peace. In  the Labour governments of 1924 
and 1929 he was lord president of the council, and in 1924 repre- 
sented Great Britain at  the Assembly of the League of Nations. 
Lord Parmoor died June 30, 1941. 

He wrote Law of Conzpensation (1881, 5th ed. 1905) ; Larw Relating 
to the Churct (6th ed. 1886) ; also A Retrospect (1936). 

PARNAIBA or PARNAHYBA, a port of the state of 
Piaui, Brazil, on the right bank of the Parnaiba river, 250 mi. be- 
low Teresina. Pop. of the municipality (1940) 42,605. I t  is the 
commercial entrep6t of the state, and exports cattle, hides, cotton 
and tobacco, chiefly through the smal! port of Amarraciio, on the - .  
coast 11 mi. to the east. 

PARNASSIANS, a name given to a group of French poets 
writing between 1866 and 1876 led by two ~ o e t s  in their earlv 
twenties, Catulle Mendks and xavier- de ~ f c a r t ,  who with thk 
help of the young publisher, Lemerre, launched the Parnasse 
C o n f e ~ n p o r a i ? ~  on March 2, 1866. The title was a challenge to the 
old romantics of the generation of Hugo and Lamartine, and an 
appeal to the Latin and Hellenic tradition represented by J. du 
Bellay, AndrC ChCnier and the living te'trarchat, Leconte de Lisle, 
Banville, Gautier and Baudelaire, whom the young men took as 
their patrons. The first series ran t o  18 weekly numbers and in- 
cluded poems by  37 writers, the majority unknown or little known 
to the public. Among them were poets so diverse in temperament 
as CoppCe, Sully Prudhomme, Mallarm6 and Verlaine. A second 
series, projected in 1869 but interrupted by the war, appeared in 
1871 ; the third and last in 18 76. Impassibility was the move- 
ment's catch-word; its object was in  general the plastic presenta- 
tion of themes admitting romantic freedom and colour but ex- 
cluding romantic sensibility and Byronic egoism; its method, a 
refined choice and manipulation of phrase, rhythm and stanza. 

The  spirit of Parnassianism, or the formula "Art for art's sake" 
and the m o t  juste, had its vogue outside France in the later years 
of the 19th century, notably in Spain where it found a fine poet in 
RubCn Dario, and in England where it  fitted into the reaction 
against the ethical preoccupations of the Victorian classics, and 
produced in J. E .  Flecker a belated but highly gifted representative 
of its central intention, the cultivation of a style at  once clear-cut 
and suggestive. I n  France the classicizing impulse survived the de- 
parture of the symbolists and decadents and is a controlling force 
in poetry still. 

See Catulle Mendks, Rapport au MinistBre d'instruction publique 
sur le de'veloppement de la poksie fran~aise, (~goz) ,  and Le Mouvement 
Poe'tiqz~e Fran~ais de 1867-1900 (1903). 

PARNASSUS (mod. Licikoura or Likeri) ,  a mountain of 
Greece, 8,070 ft . ,  in  the south of Phocis, rising N. of Delphi. 
Parnassus was one of the most holy mountains in classical Greece, 
hallowed by the worship of Apollo, of the Muses, and of the 
Corycian nymphs. I t s  chief peaks are Tithorea and Lycoreia. 
Two projecting cliffs, named the Phaedriadae, frame the gorge 
in which the Castalian spring flows out, and to the W. of this. 
on a shelf above the ravine of the Pleistus, is the site of the 
Pythian shrine of Apollo and the Delphic oracle. The Corycian 
cave is on the plateau between Delphi (9 .v . )  and the summit. 

PARNASSUS PLAYS, a series of three scholastic entertain- 
ments performed a t  St. John's College, Cambridge, between 1597 
and 1603. They are satirical in character and aim at  setting 
forth the wretched state of scholars and the small respect paid 

o learning by the world a t  large, as exemplified in the adventures 
)f two university men, Philomusus and Studioso. The first part, 
Tile Pilgrimage to Parnassus, describes allegorically their four 
:ears' journey to Parnassus, i.e., their progress through the uni- 
rersity course. The sequel T h e  R e t z ~ m  fronz Pai.?znssz~s, which 
ieals with the adventures of the two students after the completion 
)f their studies at  the university, shows them discovering by 
3itter experience of how little pecuniary value their learning is. 

A further sequel, T h e  Second Part of the Returrc f rom Par- 
L ( L S S I I S ,  or zdze Scozirge of S imony,  is a more ambitious, and from 

:very point of view more interesting, production than the two 
:arlier pieces. I n  i t  on pretence of discussing a recently published 
:ollection of extracts from contemporary poetry, John Bodenham's 
Belvedere, one of the characters sums up a number of writers of 
he day, among them being Spenser, Constable, Drayton, John 
Davies, Marlowe, Jonson, Shakespeare and Nashe. 

Their author is unknown, but the plays have generally been 
regarded as the work of a single writer-possibly John Day or one 
William Dodd (see full discussion in Ward's Eng. Dram.  Lit. ii. 
540, note 2 ) .  The three pieces were evidently performed a t  Christ- 
mas of different years, and allusions to  contemporary matters 
show that the first cannot have been earlier than 1598 nor the last 
later than 1602. 

BIBLIOGRAPHY.-The only part of the trilogy which was in print at 
an early date was 2 Return, called simply The Return f rom Parnassus, 
or the Scourge of Simony (1606), two editions bearing the same date. 
This has been several times reprinted, the best separate edition being 
that of Professor Xrber in the "English Scholars' Library" (1879). 
Manuscript copies of all three plays were found among T. Hearne's 
papers in the Bodleian by the Rev. W. D. Macray and were printed 
by him in 1886 (the last from one of the editions of 1606, collated 
with the ms ). Prof. Moore Smith in his article in Mod. Lung. Rev. x. 
162-170 gives a number of corrections of Macray's text. All questions 
connected with the play have been elaborately discussed by Dr. W. 
Liihr in a dissertation entitled Die drei Cambridger Spiele v o m  Parnass 
(Kiel, I goo) . (R. B. McK.) 

PARNELL, CHARLES STEWART (1846-1891)~ Irish 
Nationalist leader, was born a t  Avondale, Co. UTicklow, on June 
27, 1846, the son of John Henry Parnell and Delia Tudor, daughter 
of Commodore Charles Stewart of the U.S. navy. The Parnell 
family came from Congleton, Cheshire, and counted various dis- 
tinguished persons among its members. Thomas Parnell, who mi- 
grated t o  Ireland after the Restoration, had two sons, Thomas 
Parnell the poet and John Parnell, an Irish judge. From the 
latter Charles Stewart Parnell was descended. Sir John Parnell, 
chancellor of the exchequer in Grattan's parliament, and one of 
O'Connell's lieutenants in the parliament of the United Kingdom, 
was the grandson of Parnell the judge. The estate of Avondale 
was bequeathed by him to his youngest son, William, grandfather 
of Charles Stewart Parnell. His second son was Sir Henry Parnell 
(Baron Congleton), who held office under Grey and Melbourne, 
and died by his own hand in 1842. Charles Stewart Parnell was 
much influenced by his mother, who inherited a hatred of England 
from her father. H e  was, however, of English extraction, a 
landowner and a Protestant. Educated at  private schools in 
England and a t  Magdalene College, Cambridge, his temperament 
and demeanour were singularly un-Irish on the surface-reserved, 
cold, repellent and unemotional. As a schoolboy he was fond of 
cricket and devoted to mathematics, but had little taste for other 
studies or other games. H e  was subject to somnambulism, liable 
to severe fits of depression, and invincibly superstitious. H e  was 
as little a t  home in an English school or an English university as 
he was afterwards in the House of Commons. "These English," 
he said to  his brother a t  school, "despise us because we are Irish, 
but we must stand up to them. That's the way to treat an English- 
man-stand up to him." 

Parnell took no interest in politics in his early years, but he 
was deeply moved by  stories related t o  him by servants and 
peasants of certain revolting cruelties perpetrated by  English 
landlords in the not distant past. H e  was passionately stirred by 
the execution of the "Manchester Martyrs" in 1867, but did not 
yet think seriously of politics, though his sister Fanny was already 
writing patriotic verse. I n  the meanwhile he paid a lengthened 
visit to  the United States. At the general election of 1874 he 



desired to stand for the county of Wicklow, of which he was high 
sheriff a t  the time. The lord-lieutenant declined to relieve him of 
his disqualifying office, and his brother John stood in his place 
but was unsuccessful a t  the poll. Shortly afterwards a by-election 
occurred in Dublin, and Parnell stood as a supporter of Isaac 
Butt, but was beaten. H e  was elected for Meath in 1875. 

Butt had scrupulously respected the traditions and courtesy of 
debate, and disapproved of the obstructive tactics invented by cer- 
tain members of the Conservative party in opposition to  the first 
Gladstone Administration. Parnell entered parliament as a virtual 
rebel who knew that physical force was of no avail, but believed 
that political exasperation might attain the desired results. He 
resolved to make obstruction in parliament do the work of outrage 
(he hated outrage and cruelty) in  the country, to  set the church- 
bell ringing-to borrow Mr. Gladstone's metaphor-and to keep 
it  ringing in season and out of season in the ears of the House of 
Commons. H e  would not condemn outrages to gratify English 
members of parliament. H e  accepted the alliance of the physical 
force party. H e  invented and encouraged "boycotting" as a sub- 
stitute for outrage. I n  the course of the negotiations in 1882, 
which resulted in what was known as  the Kilmainham Treaty, he 
wrote to Captain O'Shea: "If the arrears question be settled upon 
the lines indicated by us, I have every confidence that the exer- 
tions we should be able t o  make strenuously and unremittingly 
would be effective in  stopping outrages and intimidation of all 
kinds." 

I n  1877 Parnell entered on an organized course of obstruction. 
H e  and Joseph Biggar were gradually joined by a small band of 
the more advanced Home Rulers, and occasionally assisted up 
to a certain point by one or two English members. Butt was 
deposed. William Shaw, a "transient and embarrassed phantom," 
was elected in his place, but Parnell became the real leader of a 
Nationalist party. After the general election of 1880 the more 
moderate section of the Nationalist party ceased to exist. Ob- 
struction in Parnell's hands was a calculated policy, the initial 
stage of a campaign designed to show the malcontents in Ireland 
and the Fenian Brotherhood in America that strictly correct 
parliamentary methods were useless, but that the parliamentary 
machine could be so handled as to  secure Irish legislative inde- 
pendence. The Fenians were hard to convince, but in the autumn 
of 1877 Parnell persuaded the Home Rule Confederation of Great 
Eritain to  depose Butt from its presidency and t o  elect himself in 
his place. Parnell's opportunity came with the general election 
of 1880, which displaced the Conservative government of Lord 
Beaconsfield and restored Mr. Gladstone to power. Parnell 
would have no alliance with either English party. H e  would 
support each in turn with a sole regard to the balance of political 
power in parliament and a fixed determination to hold it  in his 
own hands i i  he could. From the time that he became its leader 
the Home Rule party sat together in the House of Commons and 
always on the Opposition side. From the first Parnell imposed on 
the parliamentary party an iron discipline. I t  was there to  obey 
orders and to vote straight. Members, if required, were to  speak 
a t  indefinite length, to carry out feats of endurance a t  all-night 
sittings; t o  paralyse parliament under the directions of Parnell, 
who had the eye of genius for the proper action in any emergency. 

I n  the autumn of 1879 Parnell, after some hesitation, had 
given his sanction t o  the Land League founded by Michael Davitt. 
H e  then crossed to the United States. There the "new departure" 
-the alliance of the open and the secret organizations-was con- 
firmed and consolidated. Parnell obtained the countenance and 
support of the Clan-na-Gael, a revolutionary organization of the 
American-Irish, and the Land League began to absorb all the more. 
violent spirits in Ireland, though the Fenian Brotherhood still 
held officially aloof from it. As soon as the general election of 
1880 was announced Parnell returned to Ireland in order to direct 
the campaign in person. Though he had supported the Liberals at 
the election, he soon found himself in conflict with the Gladstone 
government, represented in Ireland by Earl Cowper and W. E.  
Forster. Parliament was summoned at an early date, and a Coer- 
cion Bill for one year, practically suspending the Habeas Corpus 
Act and allowing the arrest of suspects at the discretion of the 

government, was introduced, to  be followed shortly by Harcourt's 
Arms Bill. Parnell regarded the measure as a declaration of war. 
I t  was doggedly obstructed a t  every stage, and on one occasion 
the debate was only brought to  a close, after lasting for forty-one 
hours, by the Speaker's claiming t o  interpret the general sense of 
the house and resolving to put the question without further dis- 
cussion. The rules of procedure were then drastically amended, 
and as soon as the bill was passed Mr. Gladstone introduced a new 
Land Bill, which occupied the greater part of the session. Parnell 
accepted it  with many reserves. The Land League a t  his instiga- 
tion determined to "test" the act by advising tenants i n  general to 
refrain from taking their cases into court until certain cases 
selected by the Land League had been decided. The government 
treated this policy as a deliberate attempt to  wreck the working of 
the act. On this and other grounds-notably the attitude of the 
League and its leaders towards crime and outrage-Parnell was 
arrested under the Coercion Act and lodged in Kilmainham gaol 
(Oct. 17, 1881). 

Parnell in prison a t  once became more poweriul than he had 
ever been outside. Moreover imprisonment gave him rest which 
his nervous temperament badly needed. Several of his leading 
colleagues followed him into Kilmainham, and the Land League 
was dissolved, its treasurer, Patrick Egan, escaping to Paris and 
carrying with him its books and accounts. Before i t  was formally 
suppressed the League had issued a manifesto, signed by Parnell 
and several of his fellow-prisoners, calling upon the tenants to pay 
no rents until the government had restored the constitutional 
rights of the people. Discouraged by the priests, the No-Rent 
manifesto had little effect, but it embittered the struggle and 
exasperated temper on both sides of the Irish Channel. 

A modus vivendi was desired on both sides. Negotiations set 
on foot through the agency of Captain O'Shea-at that time and 
afterwards a close agent of Parnell-resulted in what was known 
as the Kilmainham Treaty. Parnell and two of his friends were to 
be released at  once, the understanding being, as Gladstone stated in 
a letter to  Cowper, "that Parnell and his friends are ready to 
abandon 'No Rent' formally, and to declare against outrage ener- 
getically, intimidation included, if and when the government 
announce a satisfactory plan for dealing with arrears." Parnell 
and his friends were released, and Cowper and Forster resigned. 

The Phoenix Park murders (May 6, 1882) followed. (See IRE- 
LAND: History.)  Parnell was prostrated by this catastrophe. I n  
a public manifesto to the Irish people he declared that "no act 
has ever been perpetrated in  our country, during the exciting 
struggle for social and political rights of the past fifty years, that 
has so stained the name of hospitable Ireland as this cowardly 
and unprovoked assassination of a friendly stranger." Privately 
to  his own friends and to Mr. Gladstone he expressed his desire to  
withdraw from public life. A new Crimes Bill was introduced and 
made operative for a period of three years, and England was 
exasperated by a succession of dynamite outrages organized chiefly . 
in America, which Parnell was powerless to  prevent. The Phoenix 
Park murders did more than any other incident of his time and 
career to frustrate Parnell's policy. 

For more than two years after the Phoenix Park murders Par- 
nell's influence in parliament, and even in Ireland, was only inter- 
mittently and not very energetically exerted. His health was bad, 
his absences from the House of Commons were frequent and 
mysterious, and he had already formed those relations with Mrs. 
O'Shea which were ultimately to  bring him to the divorce court. 
His nervous and passionate temperament found relaxation in the 
society of Mrs. O'Shea and in his laboratory where he carried out 
intricate experiments in assaying. H e  became a figure more remote 
and mysterious than ever. The Phoenix Park murderers were 
arrested and brought to justice early in  1883. Forster seized the 
opportunity to deliver a scathing indictment of Parnell in  the 
House of Commons. I n  an almost contemptuous reply Parnell 
repudiated the charges in  general terms, disavowed all sympathy 
with dynamite outrages, their authors and abettors, declined to 
plead in detail before an English tribunal, and declared that he  
sought only the approbation of the Irish people. The Irish people 
responded by a subscription known as the "Parnell Tribute," 
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amounting to £37,000, presented to Parnell, partly for the liquida- 
tion of debts' he was known to have contracted, but mainly in 
recognition of his public services. The Irish National League, a 
successor to  the suppressed Land League, was founded in the 
autumn of 1882 a t  a meeting over which Parnell presided, but he 
looked on it  a t  first with little favour. 

The Crimes Act, passed in 1882, was to expire in 1885; in May 
notice was given for its partial renewal and the second reading 
was fixed for June 10. On June 8 Parnell, with thirty-nine of his 
followers, voted with the Opposition against the budget, and the 
government was defeated by 264 votes to  252. Gladstone resigned. 
Salisbury undertook t o  form a government, and Carnarvon became 
viceroy. Carnarvon sought an interview with Parnell, explicitly 
declared that he was speaking for himself alone, heard Parnell's 
views, expounded his own, and forthwith reported what had taken 
place t o  the prime minister. In  the result the new cabinet refused 
to move in the direction apparently desired by Lord Carnarvon. 

Parnell opened the electoral campaign with a speech in Dublin, 
in  which he expressed the hope that "it may be possible for us to  
have a programme and a platform with only one plank, and that 
one plank National Independence." Parnell invited Gladstone in a 
public speech t o  declare his policy and to sketch the constitution 
he would give t o  Ireland subject to the limitations he had insisted 
on. T o  this Gladstone replied, "through the same confidential 
channel," that he could not consider the Irish demand before i t  
had been constitutionally formulated, and that, not being in an 
official position, he could not usurp the functions of a government. 
Thereupon Parnell instructed Irish Nationalists in Great Britain 
to  give their votes t o  the Tories. I n  these circumstances the gen- 
eral election was fought, and resulted in  the return of 335 Liberals, 
four of whom were classed as "independent," 249 Conservatives 
and 86 followers of Parnell. 

Mr. Gladstone's return t o  power at  the head of an administra- 
tion conditionally committed to Home Rule marks the culmina- 
ting point of Parnell's influence on English politics and English 
parties. And after the defeat of the Home Rule ministry in 1886, 
Parnell more than once found measures, which had been con- 
temptuously rejected when he had proposed them, ultimately 
adopted by  the government; and the comparative tranquillity 
which Ireland enjoyed a t  the close of the 19th century may be 
ascribed partly to legislation inspired and recommended by him- 
self. I n  1886 Parnell introduced a comprehensive Tenants' Relief 
Bill. The Salisbury government would have none of it, though in 
the following session they adopted and carried many of its leading 
provisions. I t s  rejection was followed by renewed agitation in 
Ireland, in  which Parnell took no part. He was ill-"dangerously 
ill," he said himself a t  the time-and some of his more hot- 
headed followers devised the famous "Plan of Campaign," on 
which he was never consulted and which never had his approval. 
Ireland was once more thrown into a turmoil of agitation, tur- 
bulence and crime. I n  the course of the spring of 1887 The Times 
had begun publishing a series of articles entitled "Parnellism and 
Crime," on  lines following Mr. Forster's indictment of Parnell in 
1883, though with much greater detail of circumstance and accu- 
sation. On April 18 appeared an article accompanied by the fac- 
simile of a letter purporting t o  be signed but not written by Par- 
nell, in  which he apologized for his attitude on the Phoenix Park 
murders, and specially excused the murder of Mr. Burke. On the 
same evening, in  the House of Commons, Parnell declared the 
letter to  be a forgery. H e  was not believed, and the second reading 
of the Crimes Act followed. Later in the session Sir Charles 
Lewis, an Ulster member and a bitter antagonist of the Pr'ational- 
ists, moved that the charges made by The Times constituted a 
breach of privilege. The government met this proposal by an 
offer t o  pay the expenses of a libel action against The Times on 
behalf of the Irish members incriminated. This was refused. 
Gladstone proposed a select committee of inquiry into the charges, 
including the letter attributed to  Parnell, and to this Parnell 
assented. But  the government rejected the proposal. For the rest, 
Parnell maintained almost superhuman reticence. 

T h e  P a r n e l l  Commission.-F. H.  O'Donnell, an ex-M.P. and 
former member of the Irish party, now brought an action against 

The Times for libel. His case was a weak one, and a verdict was 
obtained by the defendants. But in the course of the proceedings 
the attorney-general, counsel for The Times, affirmed the readi- 
ness of his clients to establish all the charges advanced, including 
the genuineness of the letter which Parnell had declared to be a 
forgery. Parnell once more invited the House of Commons to 
refer this particular issue-that of the letter-to a select com- 
mittee. This was again refused; but after some hesitation the 
government resolved t o  appoint by act of parliament a special 
commission, composed of three judges of the High Court, to  
inquire into all the charges advanced by The Times. This led to  
what was in  substance, though not perhaps in  judicial form, the 
most remarkable state trial of the 19th century. The commission 
began to sit in September 1888, and issued its report in February 
1890. The report of the commission was a voluminous document 
reporting on the whole of the questions arising out of the relation 
between parliamentary action and outrage; it  was variously inter- 
preted by different parties to  the controversy. 

The specific charges brought against Parnell personally were 
thus dealt with by the commissioners:- 

( o j  That at the lime oi  the Kiimainham negotiations Mr. Parnell 
knew that Sheridan and Boyton had been organizing outrage, 
and therefore wished to use them to put down outrage. 

We find that this charge has not been proved. 
( b )  That Mr. Pamell was intimate with the leading Invincibles; 

that he probably learned from them what they were about 
when he was released on parole in April 1882; and that he 
recognized the Phoenix Park murders as their handiwork. 

We find that there is no foundation for this charge. We have 
already stated that the Invincibles were not a branch of the 
Land League. 

(c) That Mr. Parnell on zgrd January 1883, by an opportune 
remittance, enabled F. Byme to escape from justice to France. 

We find that Mr. Parnell did not make any remittance to enable 
F. Byrne to escape from justice. 

Pigott's Forgery.-The argument of Parnell's insincerity based 
on the facsimile letter alleged to have been written by Parnell 
condoning the Phoenix Park murders broke down altogether. I t  
had been purchased with other documents from one Richard 
Pigott, who afterwards tried to  blackmail Archbishop Walsh by 
offering, in  a letter which was produced in court, to  confess its 
forgery. Cross-examined by Charles Russell on this letter to  the 
archbishop, Pigott broke down utterly. Before the commission 
sat again he fled to Madrid, and there blew his brains out. H e  
had confessed the forgery to  Labouchere in the presence of G. A. 
Sala, but did not stay to  be cross-examined on his confession. The 
attorney-general withdrew the letter on behalf of The Times, and 
the commission pronounced it  to  be a forgery. Shortly after the 
letter had been withdrawn, Parnell filed an action against The 
Times for libel, claiming damages to  the amount of £~oo,ooo.  The 
action was compromised out of court by a payment of f 5,000. 

Practically, the damaging effect of some of the findings of the 
commission was neutralized by Parnell's triumphant vindication in 
the matter of the facsimile letter and of the darker charges levelled 
at  him. Towards the close of 1889, before the commission had 
reported, but some months after the forged letter had been with- 
drawn, Parnell visited Hawarden t o  confer with Mr. Gladstone on 
the measure of Home Rule to be introduced by the latter should 
he again be restored to power. \$'hat occurred at  this conference 
was afterwards disclosed by Parnell, but Mr. Gladstone vehe- 
mently denied the accuracy of his statements on the subject. 

Divorce Case.-But Parnell's fall was at  hand. I n  December 
1889 O'Shea filed a petition for divorce on the ground of his wife's 
adultery with Parnell. Parnell's intimacy with Mrs. O'Shea had 
begun in 1881, though a t  what date i t  became a guilty one is not 
in evidence. O'Shea had in that year challenged him to a duel, 
but was pacified by the explanations of Mrs. O'Shea. I t  is known 
that O'Shea had Seen Parnell's confidential agent in the negotia- 
tion of the Kilmainham Treaty, and in 1885 Parnell had strained 
his personal authority to the utmost to  secure O'Shea's return for  
Galway. I t  is not known why O'Shea suddenly took action in 
1889. No defence being offered, a decree of divorce was pro- 
nounced, and in June 1891 Parnell and Mrs. O'Shea were married. 
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At first the Irish party determined to stand by Parnell. The 

decree was pronounced on Nov. 17, 1890. On the 20th a great 
meeting of his political friends and supporters was held in Dublin, 
and a resolution that in all political matters Parnell possessed the 
confidence of the Irish nation was carried by acclamation. But 
the Irish party reckoned without its English allies. At a meeting 
of the National Liberal Federation held at  Sheffield on Nov. 21, 
John Morley was privately told that the Nonconformists would 
insist on Parnell's resignation. Parliament was to meet on the 
25th. Mr. Gladstone tried to  convey to Parnell privately his con- 
viction that unless Parnell retired the cause of Home Rule was 
lost. But the message never reached Parnell. Gladstone then 
requested John Morley to  see Parnell; but he could not be found. 
Finally, on the 24th, Gladstone wrote t o  Morley the famous and 
fatal letter, in which he declared his conviction "that, notwith- 
standing the splendid services rendered by Mr. Parnell to his 
country, his continuance a t  the present moment in the leadership 
would be disastrous in the highest degree to the cause of Ireland," 
and that "the continuance I speak of would not only place many 
hearty and effective friends of the Irish cause in  a position of 
great embarrassment, but would render my retention of the leader- 
ship of the Liberal party, based as it  has been mainly upon the 
prosecution of the Irish cause, almost a nullity." This letter was 
not published until after the Irish parliamentary party had met in 
the House of Commons and re-elected Parnell as its chairman 
without a dissentient voice. A few days later Parnell was requested 
by a majority of the party to  convene a fresh meeting. I t  took 
place in Committee Room No. IS, and after several days of angry 
recrimination and passionate discussion, during which Parnell, 
who occupied the chair, scornfully refused to put to the vote a 
resolution for his own deposition, 45 members retired to another 
room and there declared his leadership a t  an end. The remainder, 
26 in number, stood by him. The party was thus divided into Par- 
nellites and anti-Parnellites, and the schism was not healed until 
several years after Parnell's death. 

This was practically the end of Parnell's political career in 
England. The scene of operations was transferred to Ireland, and 
 here Parnell fought incessantly a bitter and a losing fight, em- 
bittered by the hostility of the Church, which had never approved 
of a Protestant leader. The campaign ended only with his death. 
An attempt a t  reconciliation in the party was made in the spring, 
a t  what was known as "the Boulogne negotiations," where William 
O'Brien endeavoured to arrange an understanding; but it came 
t o  nothing. Probably Parnell was never very anxious for its 
success. The life he led, the agonies he endured, the labours he 
undertook from the beginning of 1891, travelling weekly t o  Ire- 
land and intoxicating himself with the atmosphere of passionate 
nationalism in which he moved, would have broken down a much 
stronger man. H e  who had been outwardly the most impassive 
of men became restless, nervous, almost distracted a t  times. He 
visited Ireland for the last time in September, and the last public 
meeting he attended was on the 27th of that month. The next day 
he sent for his friend Dr. Kenny, who found him suffering from 
acute rheumatism and general debility. He left Ireland on the 
goth, promising to return on the following Saturday week. He did 
return on that day, but i t  mias in  his coffin. He died at  Brighton 
on Oct. 6. His remains were conveyed to Dublin, and on the 
following Sunday they were laid to rest in the presence of a 
vast assemblage of the Irish people in  Glasnevin Cemetery, not fa r  
from the grave of 07Connell. 

The principal materials for a biography of Parnell and the history 
of the Parnellite movement are to be found in Hansard's Parlia- 
nzentary Debates (1875-91) ; in the Annzlal Register for the same 
period; in the Report o f  the Special Commission issued in 1890; 
in The Life o f  Charles Stewart Parnell, by R. Barry O'Brien; in 
The Parnellite Movement, by T. P. O'Connor, M.P.; and in a copious 
biography of Parnell contributed by an anonymous but well-informed 
writer to the Dict. o f  Nut. Biog., vol. xliii. See also Mrs. C .  S. Parnell, 
Charles Stewart Parnell; his love story and polt'tical life (2 vols., 
1914) ; J. H. Parnell, Charles Stewart Parnell (1916) ; M. M. O'Hara, 
Chief and Tribune; Parnell and Davitt (1919) ; St. John G. Ervine, 
Par*zell (1925, pop. ed. 1928); A. F. Robbins, Parnell: the last five 
years (1926). (J. R. TH.; X.) 

PARNELL, THOMAS ( I  679-1 71 8) ,  Anglo-Irish poet, born 

in Dublin, was educated at  Trinity college, Cambridge, and in 
1700 took his M.A. degree% being ordained deacon' in the same 
year. I n  1704 he became minor canon of St. Patrick's cathedral 
a r d  in I 706 archdeacon of Clogher. I n  I 713 he was one of the 
contributors to the Poetical Miscellanies edited for Tanson by 
Steele, and published his Essay o n  the  Different S ty les  o f  Poetry.  
He was a member of the Scriblerus Club, and he wrote the "Essay 
on the Life and Writings and Learning of Homer" prefixed to 
Pope's translations. I n  1716 ParneIl was presented to the vicarage 
of Finglass, when he resigned his archdeaconry. I n  the same year 
he published Homer's Batt le of the Frogs and Mice. With the  
remarks of Zoilus. T o  which  is prefixed, the L i f e  of the said 
Zoilus. Parnell died a t  Chester, where he was buried on the 24th 
of October, 1718. Parnell's best known poem is "The Hermit." 

In 1770 Poems on Several Occasions was printed with a life of the 
author by Oliver Goldsmith. His Poetical Works  were printed in 
Anderson's and other collections of the British Poets. See The Poetical 
Works (1894) ed. by George A. Aitken for the Aldine Edition o f  the 
British Poets. His correspondence with Pope is published in Pope's 
Works (ed. Elwin and Courthorpe, vii. 451-4671. 

PARNU, second most important seaport of Estonia and 
summer resort in 58" 23' N., 24" 30' E., on the left bank of the 
Parnu river, 4 mi. above its entrance into Parnu bay, the northern 
arm of the Gulf of Riga. Est. pop. (1939) 21,500. An ice-breaker 
working from November to April keeps the harbour open for 
large ships. The imports are salt, herring, coal, manure and cork 
wood and the exports flax, timber and woodpulp. 

Founded on the right side of the river in 1255 by one of the 
bishops of Saare Maa, Parnu was in the 16th century occupied in 
succession by the Swedes, the Poles and the Teutonic Knights. 
After I 599 the Poles transferred the town to the left side of the 
river; and in 1642 the Swedes, who had been in possession since 
1617, strengthened it  with regular fortifications. In  1710 it  was 
taken by the Russians, and in 1918 it was included in Estonia. 
The Russians occupied i t  in 1940 and the Germans in 1941. 

PAROCHIAL SCHOOLS. I n  the United States a parochial 
school is a private elementary school maintained by a Roman 
Catholic parish. Elementary schools conducted by the Roman 
Catholic Church are generally known in the United States by this 
name to distinguish them from public schools supported by taxa- 
tion. 

Parochial schools in  the United States date from the early 17th 
century, the first schools having been founded a t  that time in 
Florida and New Mexico. Prior to 1776, 70 Roman Catholic 
schools existed within the present confines of the United States. 
The increased immigration, especially from Germany and Ireland, 
and the consequent expansion of the church after 1840 were the 
principal factors making for the development of the Roman 
Catholic school system. The Third Plenary Council of Baltimore 
(1885) made it  obligatory for every parish to  maintain a school. 
From 1880 to 1920 the attendance at  Roman Catholic schools in- 
creased from 405,234 to 1,795,673, the percentage of total increase 
for the 40 year period being 343.12%. 

Parochial schools are supported financially by  each parish, but 
form a diocesan system administered by a diocesan superintendent 
who is subject immediately to the bishop or to  the diocesan board 
of education. Each school has a principal and a supervisor be- 
longing, as a rule, to the religious community. The curriculum 
of the parish school has practically the same content as that of the 
public elementary school, to which is added religious education in 
its many phases. The number of hours and the length of the term 
are the same as in the public school. The text-books used are 
those ordered by law, or in use in the public school, or texts espe- 
cially designed for Roman Catholic schools. 

The majority of elementary school teachers in  parish schools 
are men and women members of a religious community or order. 
These teachers are required to  undergo a professional preparation, 
in the main the same as  that required of public school teachers. 
I n  order to prepare these teachers, various Roman Catholic uni- 
versities maintain departments of education. A great numbei of 
religious communities have established their own training schools. 
Teachers' institutes, summer courses and summer school work 
are offered to teachers in service. Wherever necessary, the teach- 
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ers obtain State certificates; in other cases they are certified by 
the Diocesan Board of Education. Over 75% of the teachers in 
parochial schools are above the age of 25. 

The 1926 statistics for Roman Catholic parochial schools are as 
follows : schools, 7,449; teachers, 55,155 (religious, 50,931 ; lay, 
4,224); attendance, 2,111,560. 

BIBLIOGRAPHY.-J. Burns, Principles, Growth and Establishment o f  
the Catholic School System in the United States ( 1 9 1 2 )  and Growth 
and Development of the Catholic School System in the United States 
( 1 9 1 2 )  ; J. Dunney, The Parish School ( 1 9 2 1 )  ; J .  H. Ryan, A Cate- 
chism of Catholic Education (1922) ; F .  M. Crowley, Directory o f  
Catholic CoUeges and Schoots (1928).  (J. H. RY.) 

PARODOS, the open space or passage a t  either side of a 
Greek theatre, between the stage with its subsidiary buildings 
and the curved cavea or place for the audience; also an ode sung 
by the chorus a t  its entrance, which was always made through 
the parodos. 

PARODY, in the strict meaning of the word, implies a comic 
imitation of a serious poem (~apwcYia is "a song sung beside"). 
To  ridicule the grandiose is a primary impulse, not confined to 
any one form of art, or indeed to ar t  a t  all. I t  is of this stuff that 
satire is made; but poetic parody, partly through the accidents oi 
history, has acquired a small literature of its own. The Greek epic, 
the Greek drama, amongst a people quick-witted and politically- 
minded, were especially liable to  this kind of critical assault. Thus, 
though the true father of parody may well have been the neigh- 
bour of the first man who sang, Aristotle is able to attribute the 
origin of parody as a definite ar t  to  Hegemon of Thasos, whose 
imitation of T h e  Batt le of the Giants appears to have consoled 
the Athenians for the disasters of their expeditionary force in 
Sicily. 

We have, however, other examples of early Greek parody. 
There is a fragment of several hundred lines still extant, by 
Matron, in which the dishes of an Athenian banquet are intro- 
duced in the epic style of Homer, and the Batraclzomyomachia, 
or Battle of the  Frogs and Mice,  a travesty once ascribed to 
Homer himself, is certainly far older than Hegemon of Thasos, 
or Hipponax of Ephesus, another claimant to the title of first 
parodist. Hipponax, a man himself embittered by the rude cari- 
catures of sculptors, wrote a parody of the Iliad, of which the 
four opening lines have been preserved by Athenaeus. But the 
Greek parodist par excellence is Aristophanes, who imitates 
Aeschylus and, with greater gusto, Euripides. His attack upon the 
latter poet in T h e  Acharnians embraces all that is possible in the 
realm of parody, being a brilliant burlesque not only on manner- 
isms but on spirit and modes of thought. There is no exact parody 
so penetrating and acute, or rather, none that has been preserved, 
until we come down to comparatively modern times. 

I t  should be remembered, however, that rigid forms of metre 
and an eagerly sophisticated period of letters are the forcing- 
ground for the parodist, while burlesque and satire flourish 
abundantly, especially in light drama, on every kind of soil. 
Roman literature produces the satires of Persius, which contain 
interludes of parody, some of which are supposed to have been 
modelled on the verses of Nero. Mediaeval romance is mocked 
in Cervantes' D o n  Quixote, but the verbal felicities here are 
plainly not so important as the great conception of the satire as 
a whole. Scarron's Vergile Travesti ,  written about the middle of 
the 17th century, was borrowed from the Italian Lalli's Aeneid 
Travesti ta,  and part of i t  was translated into English by Charles 
Cotton. This poem is a coarse burlesque, and not in the true 
sense parody. I n  England Shakespeare mimicked Marlowe, and 
was himself parodied by Marston, who wrote a travesty of Venus  
and Adonis. John Philips, who composed T h e  Splendid Shillittg, 
a burlesque of Paradise Los t ,  is described on his monument in 
Westminster Abbey as a "second Milton." But the epithet, even 
if humorously intended, is flattering in the extreme. 

T h e  Engl i sh  Parodists.-The golden age of English parody 
may be said to begin with Isaac Hawkins Brown, who wrote very 
passable imitations of Pope, Thomson and Young. Thenceforward 
English parody flows in a direct stream, and the popularity of the 
exercise amongst scholars and wits in this country is in all prob- 
ability due to  the practice of setting compositions after the man- 

ner of classical poets as a task for pupils in public schools. I t  is 
an easy step from compulsory imitations of the Greek dramatists, 
of Virgil, Horace and Ovid, to critical imitations of contemporary 
verse. The Rejected Addresses of Horace and James Smith, writ- 
ten as dedicatory odes on the occasion of the re-opening of Drury 
Lane theatre in 1812, are models of excellent parody, and are even 
said to have caused no annoyance to the poets on whose work 
they were based. This is a severe criterion. The authors of the 
Bo?c Gaultier Ballads created an imaginary contest for the poet 
laureateship, an office at  that time rendered vacant by  the death 
of Southey, and this fashion was followed with great skill by Sir 
Owen Seaman (during the interregnum between Lord Tennyson 
and Sir Alfred Austin), in T h e  Batt le of the  Bays.  C. S. Calverley 
and J. K. Stephen, the former aided not a little by  the mediocre 
quality of the muses finding favour with mid-Victorian readers, 
wrote parodies which can scarcely be surpassed. Since the triumph 
of the novel as a form of literary self-expression there have been 
many amusing imitations of prose romance, notably by  Bret 
Harte, Sir Max Beerbohm and Stephen Leacock. the American 
parodists, however, paying far more attention to matter than 
to form. 

I t  should be noled that parody, if i t  is to  be worth while, 
must be criticism. I t  is not by virtue of its self-imposed limita- 
tions absolved from the duty of showing some fair cause for 
ridicule. But the target aimed at  by the parodist is not always the 
poet whose dress he wears. Satire of current manners, politics, 
or morals may be conveyed by using parody as  a vehicle more 
powerful and more authoritative than the author's unassisted 
pen. I n  such cases of borrowed thunder the original author is 
obviously receiving the tribute of flattery either to his greatness, or 
to his popularity, or to  both. Where, however, imitation involves 
also criticism of the model imitated, adoration is less easily 
combined with mirth, and there are those who find all parodies 
of well-loved poets painful to read, if .lot blasphemous. 

As an example of parody pressed to its extreme limit as a direct 
form of literary criticism, the following lines may be quoted:- 

Two voices are there: one is of the deep; 
I t  learns the storm-cloud's thunderous melody, 
hTow roars, now murmurs with the changing sea, 
Now bird-like pipes, now closes soft in sleep: 
And one is of an old half-witted sheep 
Which bleats articulate monotony, 
And indicates that two and one are three, 
That grass is green, lakes damp and mountains steep; 
And, Wordsworth, both are thine: at certain times 
Forth from the heart of thy melodious rhymes, 
The form and pressure of high thoughts will burst: 
At other t imesGood Lord! I'd rather be 
Quite unacquainted with the A B C 
Than write such hopeless rubbish as thy worst. 

This mock sonnet by J. K. Stephen will be seen to embody a 
very general, if rather too sweeping, estimate of the poetry of 
Wordsworth, whilst copying alike the nobler and the less exalted 
mannerisms of that poet, turn by turn; yet it  preserves throughout 
these variations the authentic cadence of the sonnet form, 
serenely undisturbed. 

Parody then, if well executed, has this merit, that  i t  pours 
criticism swiftly into an unforgettable mould. But much that is 
written in the name of parody is either on the one hand clownish 
mimicry, or, on the other, of no more value than a school exercise 
neatly performed by an assiduous student. It may be added that 
several famous English poets have parodied their own poetry as 
a tour de force. But they have not done it  well. (E. V. K.) 

PAROS or PARO, an island in the Aegean sea, 37" N. lat. 
and 25" 10' E. long., one of the largest of the Cyclades, with a 
population of 7,725. It lies to the west of Naxos, from which it 
is separated by a channel about 6 m. broad. I t s  greatest length 
from north-east to south-west is 13 m., and its greatest breadth 
10 miles, I t  is formed of a single mountain about 2,500 ft. high, 
sloping evenly down on all sides to a maritime plain, which is 
broadest on the north-east and south-west sides. The  island is 
composed of marble, though gneiss and mica-schist are to be 
found in a few places. The capital, Paroekia or Parikia (Italian, 
Parechia), on a bay on the north-west of the island, occupies 
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the site of the ancient capital. I t s  harbour admits small vessels; 
but the entrance is dangerous. 

By the sea is a mediaeval castle built almost entirely of 
ancient remains. Similar traces of antiquity are numerous in the 
town, and on a terrace to  the south is a precinct of Asclepius. 
Outside the town is the church of Katapoliani ('H 'EK~TOV- 
raavX~av7j) "of the hundred gates," said to have been founded by 
the empress Helena; one of the two adjoining churches is of 
very early form, and there is a baptistry with a cruciform font. 

On the north side of the island is the bay of Naoussa (Naussa) 
or Agoussa, a safe roomy harbour; in ancient times closed by a 
chain or boom. Another good harbour is that of Drios on the 
south-east, where the Turkish fleet used to anchor on its annual 
voyage through the Aegean. The three villages of Tragoulas, 
Marmora and Kepidi (pronounced Tschipidi), in an open plain 
on the eastern side of the island, rich in remains of antiquity, 
probably occupy the site of an ancient town. 

Parian marble, white and semi-transparent, with coarse grain 
and beautiful texture, was the chief source of wealth to  the island. 
The quarries lie on the northern side of Mt. Marpessa (afterwards 
Capresso). The marble, exported from the 6th century B.c., and 
dsgd by Praxiteles and other sculptors, came from subterranean 
quarries driven horizontally or descending into the rock; being 
won by lamplight i t  had the name Lychnites, Lychneus (from 
lycl~nos, a ' lamp),  or Lygdos (Plin. H. N. xxxvi. 5, 14; Plato, 
Eryxias, 400 D;  Athen. v. 2050; Diod. Sic. 2, 52). Several of 
these tunnels are still to be seen. At the entrance to one of them 
is a bas-relief dedicated to  Pan and the Nymphs. Attempts to 
work the marble have been made in modern times. 

History.-In tradition Paros was colonized with Arcadians by 
Paros of Parrhasia. From Athens came Ionians later. Parian 
colonies were sent to  Thasos and Parium on the Hellespont. I n  
the former, founded in the 15th or 18th Olympiad, the poet Archi- 
lochus, native of Paros, is said to have taken part. As late as 385 
B.C. the Parians, in conjunction with Dionysius of Syracuse, 
founded a colony on the Illyrian island of Pharos. I n  the 6th cen- 
tury Parians were invited by Miletus to reform its constitution. 
Shortly before the Persian War Paros seems to have been a de- 
pendency of Naxos. I n  t h e  Persian War Paros joined the Persians 
and sent a trireme to Marathon. I n  retaliation, its city was be- 
sieged by an Athenian fleet under Miltiades, who demanded a fine 
of IOO talents. But the town offered a vigorous resistance, and the 
Athenians were obliged to withdraw. Paros also sided with Xerxes 
against Greece, but after the battle of Artemisium its contingent 
remained in Cythnos. For this unpatriotic conduct Themistocles 
exacted a h e a ~ y  fine (Herod. viii. 112). I n  the Delian League 
Paros paid the highest tribute of all the islands-30 talents. 
Little is known of the constitution of Paros. I n  410 B.C. the 
Athenian general Theramenes found an oligarchy a t  Paros and 
restored the democracy (Diod. Sic. xiii. 4 7 )  Paros joined the 
Athenian confederacy of 378 B.c., but withdrew about 357 B.C. 
along with Chios. Later, the island lost political importance, pass- 
ing with other Cycladic islands to the Ptolemies of Egypt, and 
thence to  Roman rule. When the Latins made themselves masters 
of Constantinople, Paros, like the rest, became subject to Venice. 
In  1537 it  was conquered by the Turks, and after the war of Greek 
independence was annexed to Greece. In  1941 it  was occupied by 
axis troops. Among the most interesting discoveries made in the 
island is the Parian Chronicle (q.v ). 

BIBLIOGRAPHY.-Herodotus i. 171, V. 28. 31 ; vi. 133-136; viii. 67. 
112; Thucydides iv. 104; Heracleides, De Rep. 8 ;  Dionys. Per. 525; 
Diod. xiii. 47, xv. 13; Strabo 487; Carp. Inser. Gr. 2,376-83; Inser. 
Graecae. s.v. Tournefort, Voyage du Levant, i. 232 seq. (Lyons, 17172.; 
Clarke, Travels, iii. (1814) ; Leake, Travels in Northern Greece, 111. 
84 seq. (1835) ; Prokesch, Denkswurdigkeiten, ii. 19 seq. (Stuttgart, 
1836) ; Ross, Reisen auf den gri~chischen Inseln, i. 44 seq. (Stuttgart, 
and Tiibingen, 1840) ; Fiedler, Reise durch alle Theile des Konigreiches 
Griechenland, ii. 179 seq. (Leipzig, 1841) ; Bursian, Geographie van 
Griechenland, ii. 483 seq. (Leipzig, 1872). For the Parian Chronicle, 
Inscriptiones graecae, xii. roo sqq.; and Jacoby's edition. See also 
for Parian marble, Plato, Eryxias 400, D: Diod, ii. 52 ; Plin. N.H. xxvi., 
5. 14; Athen. v. 2,050. 

PARR, CATHERINE ( I  51 2-1 548), the sixth queen of 
Henry VIII., was a daughter of Sir Thomas Parr (d. 151 j ) ,  of 

Kendal, an official of the royal household. When only a girl she 
was married to Edward Borough, and after his death in or before 
1529 to John Neville, Lord Latimer, who died in 1542 or 1543. 
Latimer had only been dead a few months when, on the 12th of 
July I 543, Catherine was married to Henry VIII.  at Hampton 
Court. The new queen, who was regent of England during the 
king's absence in 1544, acted in a very kindly fashion towards her 
stepchildren; but her patience with the king did not prevent a 
charge of heresy from being brought against her. Henry. however, 
would not permit her arrest, and she became a widow for the 
third time on his death in January 1547, I n  the same year she 
married a former lover, Sir Thomas Seymour, now Lord Seymour 
of Sudeley. Soon after this event, on the 7th of September I 548, 
she died at  Sudeley castle. Catherine was a pious and charitable 
woman and a friend of learning; she wrote Tlze Lamentation or 
Complaint of a Sinner, which was published after her death. 

PARR, THOMAS (c.  1483-163 j ) ,  English centenarian, 
known as "Old Parr," is reputed to have been born in 1483, a t  
Winnington, Shropshire. When 130 years old he is said t o  have 
threshed corn. In  1633 his fame reached Thomas Howard, 2nd 
earl of Arundel, who had him conveyed to London. Here he was 
presented to King Charles I., but the change of air and diet soon 
affected him, and the old man died at  Lord Arundel's house in 
London, on Nov. 14, 1635. H e  was buried in  the south transept 
of f estminster Abbey where the inscription over his grave reads : 
"Tho: Parr of ye county of Salopp Born in Ao 1483. H e  lived 
in ye reignes of Ten Princes viz. K. Edw. 4, K. Ed. V. K.  Rich. 3. 
K. Hen. 7. K. Hen. 8. K.  Edw. 6. Q. Ma. Q. Eliz. K. Ja. and K. 
Charles, aged 152 yeares and was buried here Nov. I 5. 1635." 

PARR, the name given to young fish of the salmon family, 
which have a series of dark bars along the side of the body, 
termed parr marks. They generally lose the parr marks and mi- 
grate to the sea when about 6 in. long, but parr up to 10 in. are not 
uncommon. (See SALMON and SALMOSIDAE.) 

PARRAMATTA: see SYDNEY. 
PARRATT, SIR WALTER (1841-1924), English organist, 

was born at Huddersfield on Feb. 10, 1841. H e  was educated 
privately, and displayed his musical aptitude a t  a very early age. 
He is said, indeed, to  have played the whole of Bach's 48 preludes 
and fugues, by heart, a t  the age of ten. I n  18 72 he became organist 
of Magdalen college, Oxford, and in 1882 organist of St. George's 
chapel, Windsor. From 1908-18 he was professor of music a t  
Oxford, and from I~IG-20, dean of the faculty of music in London 
university. He was knighted in 1892. H e  died at  Windsor on 
March 27, 1924. 

PARRHASIUS, of Ephesus, one of the greatest painters of 
Greece. He settled in  Athens, and may be ranked among the Attic 
artists. H e  was certainly distinguished as a painter before 399 B c 
He is said to have been interested in  the study of proportion. 
Many of his drawings on wood and parchment were preserved and 
highly valued by later painters for purposes of study. His picture 
of Theseus adorned the Capitol in Rome. His other works are 
chiefly mythological groups. A picture of the Demos, the per- 
sonified People of Athens, is famous. 

PARROT, the name of a large group of birds, which for 
centuries have attracted attention by their gaudy plumage and 
by the readiness with which many of them learn to  repeat all 
kinds of sounds, including words and phrases of human speech. 
I t  must not be thought that this implies anything more than a 
mimetic power, or that the bird understands what it  is saying. 
The parrots form the family Psittacidae of the order Psittaci. 
This order includes also the cuckoos and honey-eaters ( q q . ~ . ) .  

Although the majority of parrots are tropical, the Carolina 
parakeet (Conurus carolinensis) a t  the beginning of last century 
ranged as high as the shores of lakes Erie and Ontario, while 
C. patagonus reaches the Straits of Magellan. Two genera are 
peculiar to New Zealand. The region containing the greatest 
number of parrots in proportion to its area is that covered by 
the islands from Celebes to the Solomon group (Wallace, Geogr. 
Disfr. of Animals). The species with the widest range is the ring- 
necked parakeet (Palaeonis torquatus),  which extends from the 
mouth of the Gambia across Africa to  the Red Sea, throughout 
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India, Ceylon and Burmah to Tenasserim. Parrots are gregari- 
ous and monogamous. The sexes are usually alike in appearance. 
The flight is low and undulating but powerful. The food is largely 
vegetable and is held in the claws-a unique feature. The voice 
is usually harsh. Parrots lay their eggs in holes in trees and rocks, 
or on the ground, and the eggs are white, from one to twelve 
forming the clutch. Perhaps the best talker is the African grey 
parrot (Psittacus erithacus), which has a red tail. 

See also MACAW; COCKATOO; KEA; LORY; NESTOR; LOVE- 
BIRD ; KAKAPO ; BIRDS. 

PARROT-FISHES, more correctly PARROT-WRASSES, marine 
fishes of the family Scaridae closely allied to the wrasses or 
Labridue. The principal genera 
are Scarus, Pseudoscarus, Odan 
and Sparisama. They have large 
scales, nine spines and ten rays 
in the dorsal fin and two spines 
with eight rays in the anal, and 
a singular dentition. The teeth of 
the jaws are soldered together, 
and forma aharp-edged beak sirrl- 
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ilar to that of a parrot; the  THE R E D  PARROT-FISH 

upper and lower beak are divided into two lateral halves by a me- 
dian suture. By this sharp and hard beak parrot-fishes are enabled 
to bite off those parts of coral-stocks which contain the polyps 
or to  cut off branches of fucus. The process of triturating the 
food is performed by the pharyngeal teeth, which likewise are 
united, and form plates with broad masticatory surfaces. Of 
these plates there is one pair above, opposed to and fitting into 
the single one which is coalesced to the lower pharyngeal bone. 
Nearly one hundred species of parrot-fishes are known from the 
tropical and sub-tropical parts of the Indo-Pacific and Atlantic 
oceans; like other coral-feeding fishes, they are absent on the 
tropical west coasts of America and Africa. Beautiful colours 
prevail in this group of wrasses, but are subject to great vari- 
ations in the same species. The majority of parrot-fishes are eat- 
able. Many attain t o  3ft. in length. 

PARRY, SIR CHARLES HUBERT HASTING, IST 
BART. cr. 1902 ( 1848-1g18), English musical composer, second 
son of Thomas Gambier Parry, of Highnam Court, Gloucester, 
was born a t  Bournemouth on Feb. 27, 1848. H e  was educated a t  
Malvern, Twyford, near Winchester, Eton (from 1861), and 
Exeter College, Oxford. While still a t  Eton he wrote music, two 
anthems being published in 1865. H e  studied music successively 
with H. H. Pierson (at Stuttgart), Sterndale Bennett and hlac- 
farren; but  the most important part of his artistic development 
was due to  Edward Dannreuther. Among the larger works of this 
early period may be mentioned an overture, Guillem de Cabes- 
tanh (Crystal Palace, 1879); a pianoforte concerto in F sharp 
minor, played by Dannreuther a t  the Crystal Palace and Richter 
concerts in 1880; his first choral work, Scenes from Prometheus 
Unbound, produced a t  the Gloucester Festival, 1880; and a sym- 
phony in G given a t  the Birmingham Festival in 1882. A setting 
of Shirley's ode, Tlte Glories o f  our Blood and State, brought out 
a t  Gloucester, in 1883, attracted general attention and laid the 
foundation of his reputation. After this with a noble eight-part set- 
ting of Milton's Blest Pair of Sirens (Bach Choir, 1887) began a 
fine series of compositions set to  sacred or semi-sacred words. 
These include Judith (Birmingham, 1888), Ode on St .  Cecilia's 
Day  (Leeds, 1889), L'Allegro ed il pefzseroso (Norwich, 18go), De 
Profundis (Hereford, 1891), Tlze Lotus Eaters (Cambridge, 1892), 
Job (Gloucester, I 892), King Saul (Birmingham, 1894), Invoca- 
t ion to  Music (Leeds, 189 j), Magnificat (Hereford, 1897), A Song 
of Darkness and of Light (Gloucester, 1898), and a T e  D e u ~ n  
(Hereford, I goo). I n  his Symphonic Variatiofzs (1897), he dis- 
played his power as an instrumental composer, while his incidental 
music to  The  Birds of Aristophanes (Cambridge, 1883) and The  
Frogs (Oxford, 1892) afforded opportunity for the display of that 
abounding sense of humour which was such an essential part of his 
genial and engaging disposition. H e  also wrote much admirable 
chamber music and many beautiful songs and part songs including 
a setting of Blake's "Milton" which under the title "Jerusalem" 

has become universally known and loved. 
Parry's writings include: the popular Studies of Great Com- 

posers, The  Evolutio~z of the Art of Music (1896), a volume ( T h e  
Sevetztee~tth Century) of the Oxford History of Music, Jolzartn 
Sebastian Bach (1909) and Style i n  Mzcsical Art (1911). At the 
opening of the Royal College of Music in  1883 he was appointed 
professor of composition and of musical history, and in 1894, on 
the retirement of Sir George Grove, Parry succeeded him as prin- 
cipal. He was appointed Choragus of Oxford University in 1883, 
succeeding Stainer in the musical professorship of the university 
in 1900. Parry retired in 1908 and died Oct. 7, 1918. 

See C.  L. Graves, Hubert Parry (2 vols., 1926) ; Fuller-Maitland, 
The Music of Parry and Stanford (1934). 

PARRY, SIR WILLIAM EDWARD (I 790-1855), Eng- 
lish rear-admiral and Arctic explorer, was born in Bath on Dec. 
19, 1790, the son of a doctor. At the age of 13 he joined the flag- 
ship of Admiral Cornwallis in the Channel fleet a s  a first-class 
volunteer, in  1806 became a midshipman, and in 1810 became 
lieutenant in the "Alexander" frigate, which was employed for 
the next three years in  the protection of the Spitzbergen whale 
fishery. H e  made many astronomical observations in northern lati- 
tudes, and afterwards published the results of his studies in a 
small volume on Nautical Astronomy b y  Night (1816). From 
1813-17 he served on the North American station. I n  1818 he  
was given the command of the "Alexander" brig in the Arctic 
expedition under Captain (afterwards Sir) John Ross. This ex- 
pedition returned to England without success, but in  the following 
year Parry obtained the chief command of a new Arctic expedi- 
tion, consisting of the two ships "Griper" and "Hecla." This 
expedition returned to England in Nov. 1820 after a successful 
Arctic voyage (see ARCTIC REGIONS), having accomplished more 
than half the journey from Greenland to Bering strait, the com- 
pletion of which solved the ancient problem of a North-west Pas- 
sage. A narrative of the expedition, entitled Jourml  of a Voyage 
to  discover a North-west Passage, appeared in 1821. I n  May 1821 
Parry set sail with the "Fury" and "Hecla" on a second expedition 
to discover a North-west Passage, but was compelled to  return 
to  England in Oct. 1823 without achieving his purpose. Mean- 
while he had in Nov. 1821 been promoted to post rank, and shortly 
after his return he was appointed acting hydrographer to  the navy. 
His Journal of a Second Voyage, etc., appeared in 1824. 

With the same ships he undertook a third expedition on the 
same quest in  1824, but was again unsuccessful, and the "Fury" 
being wrecked, he returned home in Oct. 1825 with a double 
ship's company. Of this voyage he published an account in 1826. 
In  1827 the Admiralty sanctioned an attempt on the North Pole 
from the northern shores of Spitzbergen, and Parry reached 82" 
45' N. latitude. H e  published an account of this journey under 
the title of Narrative of the Attempt to  reach the North  Pole, etc. 
(1827). I n  April 1829 he was knighted. H e  became comptroller 
of the newly created department of steam machinery of the navy, 
retiring in 1846, when he was appointed captain-superintendent 
of Haslar hospital. H e  became a rear-admiral in 1852, and in 
1853 a governor of Gr6enwich hospital. H e  died on July 8, 1855. 

See Memoirs of  Rear-Admiral Sir W .  E. Parry, by his son, Rev. 
Edward Parry (3rd ed., 1857). 

PARSEC, the unit in which distances of stars are measured, 
officially adopted by the International Astronomical Union in 
1922. A parallax of one second of arc corresponds t o  a distance 
of one parsec. I t  is equal to 31 million million kilometres 
(3.1 x 1o13), 19 million million miles, or 3.3 light-years. 

PARSEES or PARSIS, the followers in  India of Zoroaster 
(Zarathustra), being the descendants of the ancient Persians who 
emigrated to India on the conquest of their country by the Arabs in 
the 8th century. They first landed at  Din in ICathiawar (AD. 706), 
and 19 years later moved to Sanjan on the coast of Gujarat, where 
the Hindu ruler received them. To  this day their vernacular 
language is Gujarati. Their settlement in Bombay dates from 1640. 

The men have light olive complexions, a fine aquiline nose, 
bright black eyes, a well-turned chin, heavy arched eyebrows, 
thick lips, and usually wear a light curling moustache. The women 
have small hands and feet, fair complexions, beautiful black eyes, 
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finely arched eyebrows, and long black hair, which they ornament 
with pearls and gems. They appear freely in public. 

The head is covered with a turban, or a cap made of stiff 
material, something like the European hat, without any rim, 
and has an angle from the top of the forehead backwards. I t  would 
not be respectful to uncover in presence of an equal, much less 
of a superior. The colour is chocolate or maroon. The priests 
wear a white turban and are wholly dressed in white. Men and 
women wear the sacred shirt, sadra, and the girdle, kusti. See 
ZOROASTER. 

Sects.-The Parsees of India are divided into two sects, the 
Shahanshahis and the Kadmis. They differ as to  the correct 
chronological date for the computation of the era of Yazdegerd, 
the last king of the Sassanian dynasty, who was dethroned by the 
caliph Omar about A.D. 640. This led to  the variation of a month 
in the celebration of the festivals. The Parsees compute time 
from the fall of Yazdegerd. Their calendar is divided into twelve 
months of thirty days each; the other five days, being added for 
holy days, are not counted. Each day is named after some 
particular angel of bliss, under whose special protection it is 
passed. On feast days a division of five watches is made under' 
the protection of five different divinities. I n  midwinter a feast 
of six days is held in commemoration of the six periods of creation. 
About March 21, the vernal equinox, a festival is held in honour 
of agriculture, when planting begins. I n  the middle of April a 
feast is held to celebrate the creation of trees, shrubs and flowers. 
On the fourth day of the sixth month a feast is held in honour 
of Sahrevar, the deity presiding over mountains and mines. On 
the sixteenth day of the seventh month a feast is held in honour 
of Mithra, the deity presiding over and directing the course of 
the sun, and also a festival to  celebrate truth and friendship. 
On the tenth day of the eighth month a festival is held in honour 
of Farvardin, the deity who presides over the departed souls of 
men. This day is especially set apart for the performance of 
ceremonies for the dead. The people attend on the hills where the 
"towers of silence" are situated, and in the sagris pray for the 
departed souls. The Parsee scriptures require the last ten days of 
the year to be spent in doing deeds of charity. 

On the day of Yazdegerd, or New Year's Day, the Parsees 
rise early, and after having performed their prayers and ablutions 
don a new suit of clothes, and go to the "fire-temples," to wor- 
ship the sacred fire, which is perpetually burning on the altar. 
Unless they duly perform this ceremony they believe their souls 
will not be allowed to pass the bridge "Chinvad," leading to 
heaven. Then they visit their relations and friends, when the 
ceremony of hamijur, or joining hands, is performed, a kind of 
greeting by which they wish each other "a happy new year." 
Their relatives and friends are invited to dinner, and they spend 
the rest of the day in feasting and rejoicing. 

There are only two distinct classes among the Parsees-the 
priests (dasturs, or high priests; mobeds, or the middle order; and 
herbads, or the lowest order) and the people (behadin, behdin, 
or "followers of the best religion"). The priestly office is heredi- 
tary, and no one can become a priest who was not born such. 

The secular affairs of the Parsees are managed by an elective 
committee, or panchayat, composed of six dasturs and twelve 
mobeds, making a council of eighteen. 

Their religion teaches them benevolence as the first principle, 
and they practise it  with liberality. The sagacity, activity and 
commercial enterprise of the Parsees are proverbial. 

See Menant, Les Parsis (1898) ; Dosabhai Framji Karaka, History of 
the Parsees (1884) ; Seervai and Patel, Gz~jarat Parsees from the Earli- 
est Times (Bombay, 1898). 

PARSLEY, a hardy biennial herb known botanically as 
Petroselinum hortense (family Umbelliferae), the leaves of which 
are much used for garnishing and flavouring. I t  occurs as a gar- 
den escape in ~vaste places in Britain and i t  is doubtful if it 
is known anywhere as a truly wild plant. I t  grows best in a 
partially shaded position, in good soil of considerable depth and 
not too light; a thick dressing of manure should be given before 
sowing. For a continuous supply three sowings should be made, 
as early as the weather permits, in April or early in May and in 

1 few- weeks much of t h e  starch 
BY C O U R T E S Y  OF THE IOWA AGRI CULTU RAL changes t o  sugar, improving its 

July-the last for the winter supply in a sheltered position 
with southern exposure. Sow thinly in drills from 12 to  15 in. 
apart and about I in. deep; thin out to 3 in. and finally to 6 in 
each. Turnip-rooted or Hamburg parsley is grown in Europz 
for its parsnip-like root. I t  is derived from the common parsley. 

PARSNIP, Pasti?zaca sativa, a member of the family Umbel- 
liferae. A wild form with a tough pungent root is found in road- 

EXPERIMENT STATION 

PARSNIP ( P A S T I N A C A  S A T I V A ) :  
eating quality. The parsnip seed 

U M B E L L E D  FLOWER CLUSTERS,  A N D  is 'Own in the in 
C O M P O U N D  LEAF: ALSO MATURE rows about 14 f t .  apart, and the 

- 

F R U I T  plants thinned to stand 2 to  3 in. 
apart in the row. The  root is quite hardy when left in the garden, 
being undamaged by hard freezing of the soil. (V. R. B.) 

PARSON, a technical term in English law for the clergyman 
of the parish. The word is properly used only of a rector. (See 
RECTOR; VICAR; BENEFICE; TITHES.) 

PARSONS, ALFRED (1847-19~0), English painter, was 
born at  Beckington, Somerset, Dec. 2, 1847. H e  was pre-eminently 
a painter of flowers and gardens, and was also interested in de- 
signing gardens. His picture of an orchard "When Nature Painted 
All Things Gay," was purchased by the Chantry fund in 1887. 
H e  was elected A.R.A. in  1897, and R.A. in 1911. From 1914 
till his death on Jan. 16, 1920, he was president of the Royal 
Society of Painters in  Water Colours. 

Many of Parson's illustrations appeared in Harper's Magaziwe; 
w-hile among the books he illustrated are She Stoops to  Conquer 
(1887) ; Herrick's Hesperides and Noble Numbers (1882, with E .  A. 
Abbey) ; and The Danube, from the Black Forest to the Black Sea 
(with F. D. Millet, 1893). Parsons also wrote and illustrated Notes 
in Japan (1896), after a visit to that country in 1892-94. 

PARSONS, HON. SIR CHARLES ALGERNON (1854- 
1931), K.C.B. (1911)~ 0 M. (1927), British engineer, born in Lon- 

don, June 13, 1854, fourth son of the 3rd earl of Rosse. Educated 
privately and a t  St. John's college, Cambridge, he entered the 
Armstrong works at  Elswick in 1877. In  1884, having served for 
a year on the experimental staff of Messrs. Kitson, of Leeds, he 
entered into partnership with Messrs. Clarke, Chapman and Co., 
of Gateshead. On the dissolution of the partnership in 1889, Par- 
sons, whose invention of the Parsons steam turbine was bringing 
him into considerable prominence, established his own works a t  
Heaton, Newcastle-upon-Tyne, for the manufacture of steam tur- 
bines, dynamos and other electrical apparatus (see STEAM ENGINE: 
Parsons Turbines). Besides the chairmanship of C. A. Parsons and 
Co., he occupied important positions on the directorate of various 
electrical supply and engineering companies. H e  was made F.R.S. 
in 1898, was awarded the Royal Society's Rumford medal in 1902, 
was president of the Institute of Marine Engineers 1905-6 and of 
the British Association 1919-20; he has been awarded a number 
of medals and several honorary degrees. H e  collected and repub- 
lished in 1926 his father's papers, The Scientific Papers of William 
Parsons, Third Earl of Rosse (1800-67). H e  died Feb. I I, 1931. 

PARSONS (or PERSONS), ROBERT ( I  546-1610), English 
Jesuit and political agitator, son of a blacksmith, was born at 
Nether Stowey, Somerset, on June 24, 1546. Educated a t  Balliol 
College, Oxford, he was fellow, bursar and dean of his college, but 

sides and waste places in England 
and throughout Europe and tem- 
perate Asia. I t  has become ex- 
tensively naturalized in North 
America, especially in the eastern 
states and Canada and on the 
Pacific coast, sometimes becom- 
ing a troublesome meed. The 
parsnip has been cultivated since 
Roman times for its large, taper- 
ing, fleshy root which has a dis- 
tinctive flavour. At the end of 
summer the solids of the root 
consist largely of starch, but 
after the roots are exposed t o  
temperature near freezing for a 
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in 1574 he resigned or was dismissed from his fellowship and 
offices, for reasons which have been disputed. He went to London, 
and thence to  Louvain, where he entered the Roman Catholic 
Church and spent some time in the company of Father William 
Good, a Jesuit. I n  July I 575 he entered the Jesuit Society a t  
Rome. I n  1580 he was selected, along with Edmund Campion, a 
former associate at Oxford, and others, to undertake a secret 
religious and political mission to England. The two emissaries 
engaged in political intrigue in England and on the Continent. 
I n  1581 Campion was arrested, but Parsons made his escape to 
Rouen, whence he returned to Rome, where he continued to direct 
the English mission. I n  1588 he went to Spain, where he re- 
mained for nine years. H e  founded seminaries for the training of 
English priests a t  Valladolid, Lucar, Seville, Lisbon and St. Omer. 
He was made rector of the English college at  Rome in I 597, and 
died there on April 18, 1610. 

Parsons was the author of over 30 polemical writings, including 
A Conference about the Next Succession to the Crowne o f  Ingland 
(1594), Treatise of the Three Conversions o f  England (1603-04, 3 
parts) an answer to  Foxe's Acts and Monuments. 

PARSONS, THEOPHILUS ( I  75~-1813), American jurist, 
was born in Byfield (Mass.), on Feb. 24, 1750. He graduated 
from Harvard college in 1769, was a schoolmaster a t  Falmouth 
(now Portland) (Me.), from 17 jo to 1773, studied law, and was 
admitted to  the bar in 1774. I n  1800 he removed to Boston. H e  
was chief justice of the supreme court of Massachusetts from 
1806 until his death in Boston on Oct. 30, 1813. I n  politics he 
took an active part as one of the Federalist leaders in the State. 
H e  was a member of the Essex county convention of 1778, called 
to  protest against the proposed State constitution, and as a mem- 
ber of the "Essex Junto" was probably the author of Tlze Essex 
R e s ~ l t ,  which helped to secure the rejection of the constitution 
at  the polls. H e  was a member of the State constitutional con- 
vention of 1779-80, and one of the committee of 26 which 
drafted the constitution; he was also a delegate to the State 
convention of I j88 which ratified the Federal constitution; and 
according to tradition was the author of the famous "Conciliatory 
Resolutions," or proposed amendments to the constitution, which 
did much to win over Samuel Adams and John Hancock to the 
side of ratification. His Co~n~rze~ztaries o ~ z  the Laws of the C'nited 
States (1836) contains some of his more important legal opinions. 

PARSONS, WILLIAM BARCLAY (18 59-1 93 2 ) ,  Ameri- 
can engineer, was born in New York city on April 15, 1859. H e  
entered the service of the Erie railroad, but resigned to take up 
general practice in New York city in 1885 as consulting engineer. 
He became deputy chief engineer in  1891 to the rapid transit 
commission of New York city and was chief engineer of the com- 
mission, 1894-1904. As such he designed and supervised the 
construction of the first part of the subway system there. H e  
was connected professionally with railway construction in various 
parts of the world, and with many hydro-electric developments. 
H e  was a member of the Isthmian Canal commission, 1904; ad- 
visory engineer to the Royal commission on London traffic, 1904; 
s member of the board of consulting engineers of the Panama 
canal, 1905; chief engineer of the Cape Cod canal, 1912-14, and 
chairman of the Chicago transit commission, 1916. H e  served 
during the Spanish-American War as chief of engineers, National 
Guard of New York, and in the World War was major and later 
lieutenant-colonel and coloncl of the 11th U.S. Engineers at- 
tached to the B.E.F. and A.E.F. in France. After the war he was 
made brigadier-general of engineers and placed on the retired list. 

His publications include Tz~rnozdts (1884) ; Track (1886) ; Rapid 
Transit in Foreign Cities (1895) ; A n  American Engineer i n  China 
(1900) ; The American Engineers i n  France (1920) ; Robert Fulton 
and the Submarine (1923). 

PARSONS, WILLIAM EDWARD (1872-19 39) , Ameri- 
can architect and city planner, was born at Akron (0.).  June 19, 
18 72. H e  graduated from Yale university in 1895 and Columbia 
nniversity in 1898, where he was awarded the McKim fellowship 
in 1899. H e  attended the Bcole des Beaux Arts, Paris, and studied 
under Laloux. H e  entered the office of J. C. Howard, architect, 
New York city, in 1901, and was appointed consulting architect 

to the U.S. Government in the Philippines, 1905. H e  designed 
many buildings in the Philippines, including the Manila hotel, 
Philippine General hospital, the University hall, the Manila club 
and the Manila Normal school. H e  developed and directed the 
execution of a number of city plans for Manila, Baguio, Cebu, 
and other cities and instituted the conservation of the old fortifica- 
tions of the city of Manila as public parks. I n  1914 he returned 
to the United States, opening practice in Chicago in 1919. 

PARSONS, a city of Labette county, Kansas, U.S.A. I t  is a t  
the junction of federal highways 59 and 160; has a new airport, 
and is served ,by the Frisco, the Missouri-Kansas-Texas and one 
electric railaay. Population, 1940 federal census, 14,294; 1930 
census, 14,903, and is 92% native-born white; 1% foreign-born; 
7% Negro. Parsons is a market centre for poultry, eggs, cream, 
livestock and grains. The principal offices of the Missouri- 
Kansas-Texas are there and a super-power generating plant. 
Other industries include the making of butter, poultry packing, 
shirt and gym tog manufacturing, cold storage plant; there are 
coal mining in the county and natural gas and oil. The vicinity 
offers raw material for rock wool, alfalfa dehydration, soybean 
oil and other products. 

PARSONS' TURBINE: see TURBINE, STEAK. 
PARTABGARH, an Indian state in the Rajputana agency. 

Area, 886 sq.mi.; pop. (1931) 76,539. The inhabitants are mostly 
Bhils and other aboriginal tribes. The chief, who has the title 
of Maharawat and a salute of 15 guns, belongs to  the Sisodia clan 
of Rajputs: and the state, formerly a tributary to  Indore, came 
under British protection in 1818. The town of Partabgarh (pop., 
9,182) is connected by a metalled road (20 mi.) with the station 
of Mandasor on the Rajputana railway. 

PARTABGARH, a district of British India in  the Fyzabad 
division of the United Provinces. The administrative headquar- 
ters are at  Bela. Area, 1,443 sq.mi.; pop. (1931), 906,233. The 
Ganges forms the south-western boundary line, while the Gumti 
marks the eastern boundary for a few miles. The only mineral 
products are salt, saltpetre and kankat. or nodular limestone. The 
principal crops are rice, barley, pulse, millets, sugar-cane and 
poppy. There are manufactures of sugar and a little silk; and 
grain, oil-seeds, hemp and hides are exported. 

PARTHENAY, a town of western France, capital of an 
arrondissement in the department of D e u x - S h e s ,  27 mi. N.Y.E. 
of Niort, on the railway between that town and Saumur. Pop. 
(1936) 6,674. Considerable portions of the 13th century ramparts 
remain, including the Porte St. Jacques, a fortified gateway guard- 
ing an old bridge over the Thouet. The church of Ste. Croix. 12th 
century, restored in 1885, has a 15th century belfry; the church 
of St. Laurent has portions dating from the 11th century; Notre- 
Dame de la Couldre has a ruined Romanesque portal and I mi. 
S.W. of the to\v11 is the ancient church (12th century) of Parth- 
enay-le-Vieux. Parthenay is the seat of a sub-prefect. I t  manu- 
factures woollen goods. 

PARTHENIUS, of Nicaea in Bithynia, Greek grammarian 
and poet. H e  was laken prisoner in  the Mithradatic War and 
carried to  Rome (7. B.c.); subsequently he visited Neapolis, 
where he taught Virgil Greek. His ' E P W T L K ~ ~  aa6rjpa~a contains 
a collection of 36 love-stories, which are valuable as affording in- 
formation on the Alexandrian poets and grammarians. 

See E. Martini in ilfythogvaphi graeci, vol. ii. (1902, in Teubner 
Series) ; poetical fragnlents in A. Meineke, Analecta alexandrina (1853). 

PARTHENOCISSUS, a genus of the Vitaceae family, in- 
cluding the Boston ivy and the Virginia creeper (q . v . ) .  

PARTHENOGENESIS, the development of an egg-cell 
that has not been fertilized by a male element or sperm-cell. 
Thus, as Bonnet discovered in 1762, the summer generations of 
green-flies or aphids are all parthenogenetic, no males occurring 
for months. A drone-bee develops from an unfertilized egg, thus 
having a mother, the queen, but no father. Parthenogenesis is a 
secondary simplification of ordinary sexual reproduction, in which 
fertilization is a n  essential condition of development. This secon- 
dary nature of parthenogenesis is indicated ( I )  by its sporadic 
occurrence in diverse classes of organisms; (2)  by its occasional 
occurrence along with ovum-fertilization in the same animal, as in 
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the queen-bee; (3) by its not uncommon alternation with typical 
sexual reproduction in the course of generations; (4) by the fact 
that there is often polar-body formation in parthenogenetically 
developing ova, though part of its significance is wrapped up with 
the occurrence of fertilization; ( 5 )  by the facts of artificial 
parthenogenesis (see FERTILIZATION). 

Occurrence of Parthenogenesis  in Animals.-(a) I n  three 
classes of animals there is a frequent exhibition of parthenogenesis, 
namely in rotifers, crustaceans and insects. In  most rotifers 
parthenogenesis prevails; the males are usually relatively small 
and degenerate, and in some cases where insemination occurs, 
there is no fertilization. I n  some types males are unknown. 

In  Crustacea, among 3,000 specimens of the brine-shrimp Arte- 
vzia only one male was found; and von Siebold repeatedly investi- 
gated every member of a colony of Apus (once over 5,000 strong) 
without finding a single male. At other times he found 1 % ;  in 
other conditions many males were present. In  daphnids there are 
three kinds of eggs-(a) large, thick-shelled, resistant eggs, which 
require fertilization and always develop into females, (b)  small, 
thin-shelled eggs, which can develop without being fertilized, and 
then give rise to  females, (c) eggs similar to the last, but produc- 
ing males. Among the cyprids nearly related forms may show ( I )  
a rare occurrence of males, parthenogenetic generations follow- 
ing one another for months; ( 2 )  a frequent presence of males, 
but occasional occurrence of parthenogenesis; (3)  an abundance 
of males all the year round, and parthenogenesis unknown. 

Among insects parthenogenesis occurs in many gall-flies (Cyni- 
pidae) and saw-flies (Tenthredinidae). In  some of these no males 
have been found; and this negative evidence of parthenogenesis 
has been confirmed by isolating females and rearing their eggs. 
The unfertilized eggs may develop into females only (thelyotoky), 
or into males only (arrhenotoky) for a limited period, or into 
both sexes. I n  aphids the parthenogenetic development of females 
may continue for  a t  least four years, but no case is known where 
males do not eventually occur, also arising from parthenogenetic 
ova. Among scale-insects (Coccidae) parthenogenesis often oc- 
curs, even though males are present. I n  most cases the male is 
still unknown, but this does not necessarily prove parthenogenesis, 
for the known males are very minute and short-lived. I n  Lecan- 
ium hesperidum, the pigmy male was discovered in an ovarian cul- 
de-sac within the female. In  many gall-flies the successive genera- 
tions show parthenogenetic and spermic development in regular 
alternation, but some species are perpetually parthenogenetic. In 
some saw-flies the parthenogenetic ova develop into females only; 
in others into males only (thus implying that fertilized ova devel- 
oping into females also occur); in others the progeny are of both 
sexes. There are stray occurrences of parthenogenesis among other 
insects, as in species of Solenobia, a wingless relative of clothes- 
moths. Among nematode worms there are many instances of 
parthenogenesis. 

Par thenogenes i s  in P l a n t s - O f  parthenogenesis in the strict 
sense there are few examples among plants, for it  must be dis- 
tinguished from relapses into asexuality, as  in many Fungi (9.v.). 
The development of an egg-cell without fertilization is seen in 
Chara crinita, one of the water-stoneworts, represented in North- 
ern Europe by female plants only. Parthenogenesis is the rule in 
the dandelion, and also occurs in some hawkweeds (Hieracium) 
and in species of Alchemilla and Antennaria, etc. 

Grades  of Parthenogenesis.- (a) What may be called path- 
ological parthenogenesis is illustrated when the ovum, of a bird 
for  instance, exhibits without fertilization a number of cleavages, 
but with no further development. (b) The term casnal partheno- 
genesis may be used for exceptional aspermic development, as 
in silk-moths. (c) The workers of ants, bees and wasps, not 
normally reproductive, may exhibit occasional parthenogenesis, 
the eggs apparently always developing into males. (d) The queen 
bee exhibits partial parthenogenesis, for it  rests with her whether 
the deposited egg is fertilized from her store of spermatozoa, 
received during the nuptial flight from the inseminating drone. 
(e) The term seasonal parthenogenesis may be applied to cases 
like green-flies and some Entomostraca. ( f )  I n  a few strange 
cases, as in some species of the gall-midge (Miastor) the larval 

form becomes precociously reproductive, and illustrates juvenile 
or paedogenic parthenogenesis. The female lays a few, very large 
eggs, which develop into larvae. But inside these there arise 
other larvae which eat their way out. The same thing happens 
through several generations which succeed one another through 
autumn, winter and spring. In  the following summer, however, 
the last set of larvae become pupae, which metamorphose into 
sexually perfect midges. The parthenogenetically-reproducing lar- 
vae have no ovaries, and their offspring arise from peculiar cells 
which occur in association with the fatty body. (g) This leads 
on to what is familiar in the life-history of the liver-fluke and re- 
lated forms, where rediae arise inside the sporocyst, and cercariae 
within the rediae. The precociously reproductive sporocyst is a 
transformation of the sexually-produced free-swimming larva or 
miracidium, while the rediae and cercariae arise from "spore- 
cells," which are undoubtedly primitive germ-cells homologous 
with ova, but requiring no fertilization. (h) Such cases lead on to 
the sporogony common in plants, and familiar in  ferns. But spore- 
formation is probably a persistent primitive mode of uni-parental 
reproduction, whereas the parthenogenetic development of ova 
seems in all cases to  be secondary and derivative. (i) The series 
ends in total parthenogenesis-for one generation, as in many 
Cynipidae; for several successive generations, as in  many 
Entomostraca; o r  perpetually, as in many rotifers. 

Chromosomes in P a r t h e n o g e n e t i c  Ova.-The animal ovum 
typically undergoes a process of maturation, in which, by meiotic 
or reducing division, the normal number of ordinary chromosomes 
(9.v.) is halved (see CYTOLOGY). A similar reduction occurs in 
the maturation of the sperm-cells, and thus in fertilization the 
normal number will be restored (see SEX). NOW in regard t o  
parthenogenetic development, the broad fact is that the reduction 
process occurs in some types and not in others. I t  may be noted 
further that parthenogenesis without reduction may be due (a )  to 
the fact that only one polar-body is formed and no reducing di- 
vision occurs (Cypris reptans) ; or (b) to  the return of the polar- 
body nucleus to  fuse with the ovum-nucleus (some individuals of 
Artemia); or (c) to  the fact that both the maturation divisions 
are equational, neither meiotic (saw-fly Nenzatz~s; gall-wasp 
Rhodites). I n  a case like the dandelion, the egg-cell undergoes 
no reduction of chromosomes, while in Chara crinjta the number 
is in the parthenogenetic strain permanently half the normal. 

General.--There is no known general peculiarity character- 
izing those ova able to develop without fertilization. There is 
no necessary degeneration associated with long-continued or 
perpetual parthenogenesis. Besides much non-inherited varia- 
bility, mutations (i.e., inherited variations) are known to occur 
in parthogenetically reproduced strains. Although parthenogene- 
sis may favour rapid multiplication, so that forms exhibiting it  
would tend to survive, and although it  may be of use in species 
where males are few or where fertilization is difficult, i t  is not - 
at  present possible to  find a utilitarian justification of every 
occurrence of this departure. 

BIBLIOGRAPHY.-R. Owen, Parthenogenesis (1869) ; A. Weismann, 
The Evolution Theory (1904) ; L. Doncaster, "Animal Partheno- 
genesis," Science Progress (1908) ; R. Goldschmidt, The Physiology 
6 Meclzanism of Sex Detemzination (Eng. trans., 1923) ; J. A. Baker, 
Sex in Man & Animals (1926) ; E. B. Wilson, The Cell in Develop- 
ment & Inheritance (1926). (J. A. TH.) 

PARTHENON, the name generally given, since the 4th 
century B.c., to the chief temple of Athena on the Acropolis 
at Athens (e.g., Demosthenes, c. Androt. 13, 76). The  name is 
applied in the official inventories of the 5th and early 4th 
centuries to one compartment of the temple, and this was 
probably its original meaning. I t  is certaiilly to be associated 
with the cult of Athena Parthenos, "the Virgin." 

The most convenient position for a temple upon the natural 
rock-platform of the Acropolis was occupied by the early temple 
of Athena. When it was decided to supersede this by  a larger 
and more magnificent temple, it was necessary to  provide a site 
for this new temple by means of a great substructure, which is on 
its south side about 40 f t .  high. This substructure was built for 
an earlier temple, probably dating from the 6th century B C .  

The extant temple was the chief among the buildings with 
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which Pericles adorned the Acropolis. The supervision of the 
whole work was in the hands of Pheidias, and the architects of 
the temple were Ictinus and Callicrates. The actual building was 
not begun until 447 B.c., though the decision to build was made 
ten years earlier (Keil, Anofzynus argefztorensis). The temple 
must have been structurally complete by the year 438 B.c., in 
which the gold and ivory statue of Athena Parthenos was dedi- 
cated; but the work of decoration was still going on in 433 B.C. 
The temple designed by Ictinus was about 15 ft. shorter and 
about 6 ft. wider than the building for which the foundations 
were intended; it thus obtained a proportion of length to 
breadth of exactly 9:4. I t  is the most perfect example of the 
Doric order. The plan was peculiar. The cella, which was exactly 
IOO f t .  long, kept the name and traditional measurement of the 
old Hecatompedon. I t  was surrounded on three sides by a Doric 
colonnade, and in the middle of it  was the great basis on which 
the statue was erected. This cella was probably lighted only by 
the great doorway and by the light that filtered through the 
marble tiles. The common notion that there was a hypaethral 
opening is erroneous. At the back of the cella was a square 
chamber, not communicating with it, but entered from the west 
end of the temple; this was the Parthenon in the narrower sense. 
I t  seems to have been used only as a store-house, though it  may 
have been originally intended for a more important purpose. The 
Prodomus and the Opisthodomus were enclosed by bronze grat- 
ings fixed between the columns, and were thus adapted to contain 
valuable offerings and other treasures. We have inventories on 
marble of the contents of these four compartments of the temple. 
The opisthodomus, in particular, probably served as a treasury. 
The metopes over the outer colonnade were all sculptured, and 
represented on the east the battle of gods and giants, on the 
west, probably, the battle of Greeks and Amazons, on the south 
Greeks and Centaurs; those on the north are almost lost. The 
east pediment represented the birth of Athena, the west pediment 
her contest with Poseidon for the land of Attica. The frieze, 
which was placed above the cella wall a t  the sides, represented 
the Panathenaic procession, approaching on three sides the group 
of gods seated in the middle of the east side. These sculptures 
are admirably adapted to their position on the building. 

The Parthenon probably remained intact until the 5th century 
of our era, when the colossal statue was removed, and the temple 
is said to have been transformed into a church dedicated to  S. 
Sophia. I n  the 6th century it  was dedicated to the Virgin 
Mother of God ( ~ E O T ~ K O S ) .  The adaptation of the building as a 
church involved the removal of the inner columns and roof, the 
construction of an apse at  the east end, and the opening of a door 
between the cella and the chamber behind it. These alterations 
involved some damage to the sculptures. I n  1456 Athens was 
captured by the Turks, and the Parthenon was changed into a 
mosque, apparently without any .serious structural alterations 
except the addition of a minaret. I n  this state it  was described 
by Spon and Wheler in 1676 and the sculpture was drawn by  the 
French artist Carrey in 1674. I n  1687 the Turks used the build- 
ing as a powder magazine during the bombardment of the Acrop- 
olis by a Venetian army under Morosini, and a shell caused the 
explosion which blew out the middle of the temple. 

Still further damage t o  the sculptures was done by Morosini's 
unsuccessful attempt to  lower from the west pediment the chariot 
of Athena. Later a small mosque was constructed in the midst 
of the ruins; but nothing except gradual damage is to  be recorded 
during the succeeding century except the visits of various travel- 
lers, notably of James Stuart (1713-88) and Nicholas Revett 
( I  720-1804), whose splendid drawings are the best record of the 
sculpture as it existed in Athens. In  1801 Lord Elgin obtained a 
firman authorizing him to make casts and drawings, and to pull 
down extant buildings where necessary, and to remove sculpture 
from them. H e  caused all the remains of the sculpture that was 
found on the ground or in Turkish houses, and a certain amount- 
notably the metopes-that was still on the temple, to be trans- 
ported to  England. The Elgin marbIes were bought by the 
British Government in 1816, and are now in the British Museum 
Certain other sculptures from the Parthenon are in the Louvre, 

Copenhagen or elsewhere, and much is still in Athens. 
The most accurate measurements of the temple, showing the 

exactness of its construction and the subtlety of the curvature 
of all its lines, were made by F. C. Penrose. 

The perfection of the proportions and details of the parthenon 
has so impressed modern critics that many attempts, frequently 
fantastic, have been made to discover in  it  some geometric or 
mathematical system of related sizes that could thus furnish some 
infallible rule of beauty. The fact that so many different systems 
have been found to apply is a sufficient criticism of each of them. 
The most elaborate is the extremely ingenious analysis of Robert 
W. Gardner, who claims to have discovered that all dimensions 
are based on sides of squares with related areas; the same system 
accounting not only for  the Parthenon and its details, but also 
for its position, the placing of many monuments in Athens. the 
walls from Athens t o  Piraeus and the layout of Piraeus itself. 
I t  seems, however, more probable that the situation of a good 
harbour and the requirements of military defense controlled these 
matters, rather than any esoteric mathematical system. 

BIBLIOGRAPHY.-A. Michaelis, der Paythenon (Leipzig, 1871) ; J. 
Stuart and N. Revett, Antiquities of Athens (London, 1762-181s) ; 
I?. C. Penrose, Principles of Athenian Architecture (London, 1851 and 
1888); A. S. Murray, The Sculptures of the Parthenon (London, 
1903) ; British Museum, Catalogue of Sculpture, vol. i. See also GREEK 
ART. (E. GR.; X.) 

PARTHIA, the mountainous country south-east of the Cas- 
pian sea, which extends from the Elburz chain eastwards towards 
Herat, and is bounded on the north by  the fertile plain of 
Hyrcania (about Astrabad) a t  the foot of the mountains in the 
corner of the Caspian and by  the Turanian desert; on the south 
by the great salt desert of central Iran. I t  corresponds to  the 
modern Khorasan. I t  was inhabited by  an Iranian tribe, the 
Parthaaa of the inscriptions of Darius; the correct Greek form 
is IIapOva?or. Parthia became a province of the Achaemenian 
and then of the Macedonian empire. Seleucus I .  and Antiochus I. 
founded Greek towns: Soteira, Charis, Achaea, Calliope (Ap- 
pian, Syr. 57; Plin. vi. 15; cf. Strabo xi. 516) ; the capital of 
Parthia, the ruins of which are around the present town Damg- 
han, is known only by its Greek name Hecatompylos ("The 
Hundred-gated"), from the many roads which met there (Polyb. 
x. 28), and was, according to Appian, founded by  Seleucus I. (cf. 
Curtius vii. 2). I n  208 many Greek inhabitants are found in the 
towns of Parthia and Hyrcania (Polyb. x. 31, 11). 

When about 255 B.C. Diodotus had made himself king of 
Bactria ( q . ~ . ) ,  and tried t o  expand his dominions, the chieftain 
of a tribe of Iranian nomads (Dahan Scyths) east of the Caspian, 
the Parni or Aparni, who bore the Persian name Arsaces, fled 
before him into Parthia.l Here the satrap Andragoras appears 
to have shaken off the Seleucid supremacy, a s b e  struck gold and 
silver coins in his own name, on which he wears the diadem, al- 
though not the royal title (Gardner, Nuntism. Chronicle, 1879- 
81). He was slain by Arsaces (Justin xli. 4 ) ,  who occupied 
Parthia and became the founder of the Parthian kingdom (248 
B.c.). The origin and early history of the Parthian kingdom, of 
which we possess only very scanty information, is surrounded by 
fabulous legends, narrated by  Arrian in  his Parthica (preserved 
in Photius, cod. 58, and Syncellus, p. 539 seq.). Arsaces ruled 
for many years. The troubles of the Seleucid empire, and the war 
of Seleucus 11. against Ptolemy 111. and his own brother 
Antiochus Hierax, enabled him not only to  maintain himself in 
Parthia, but also to  conquer Hyrcania; but he was constantly 
threatened by Diodotus of Bactria (Justin xli. 4). When, about 
238 B.c., Seleucus 11. was able to  march into the east, Arsaces fled 
to the nomadic tribe of the Apasiacae (Strabo xi. 513; cf. Polyb 
x. 48). But Seleucus was soon recalled by  a rebellion in  Syria, 
and when Diodotus died, Arsaces returned victorious to  Parthia; 
"the day of this victory is celebrated by  the Parthians as the 
beginning of their independence" (Justin xli. 4). Arsaces was pro- 
claimed king at  Asaak in the district of Astauene, now Kuchan 

'Strabo xi. 515 ; cf. Justin xli. 4 ; the Parni are said by Strabo (ibid.) 
to have immigrated from southern Russia, a tradition wrongly trans- 
ferred to the Parthians themselves by Justin xli. I, and Arrian u p .  
Phot. cod. 58. 
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in the upper Atrek (Attruck) valley (Isidor. Charac.), and built 
his D~~~ on a rock in a fertile valley in ~ ~ ~ ~ ~ ~ k t i k ~ ~ ~  
(Justin xli. 5; P1in. vi. 46), now Kelat farther eastward; the 
centre of his power evidently lay on the borders of eastern 
Khorasan and the Turanian desert. The principal institutions of 
the Parthian kingdom were created by him (cf. Justin xli. 2 ) .  

~h~ scythian nomads became the ruling race; they were invested 
with large landed Property, and formed the council of the king, 
who appointed the successor. They were archers fighting on 
horseback, and in their cavalry consisted the strength of the 
Parthian army; the infantry were mostly slaves, bought and 
trained for military service, like the janissaries and mamelukes. 
But these Sc~th ians  soon amalgamated with the Parthian Peas- 
ants. They adopted the Iranian religion of Zoroaster, and "their 
language was a mixture of Scythian and Median" (i.e., Iranian). 
  here fore their language and writing are called by the later 
Persians ("Pehlevi"), i e., Parthian (Pehlevi is the modern form of 
~ a r t h a w a )  and the magnates themselves Pehlevans; i.e., "Par- 
thians," a term transferred by Firdousi to  the heroes of the old 
Iranian legend. But the Arsacid never was a truly na- 
tionai State; with the Scythian and Parthian elements were united 
some elements of Greek civilization. 

T o  Arsaces I. ~ r o b a b l ~  belong the earliest Parthian coins; the 
oldest simply bear the name Arsaces; others, evidently struck 
after the coronation in Asaak, have the royal title (Da'J~Akws 
'Apuh~ov) .  The reverse shows the seated archer, or occasion all^ 
an elephant; the head of the king is beardless and wears a helmet 
and a diadem; only from the third or fourth king do they begin tlo 
wear a beard after the Iranian fashion. 

Of the successors of Arsaces I. we know very little. His son, 
Arsaces II., was attacked by Antiochus III . ,  the Great, in 209, 
who conquered the Parthian and Hyrcanian towns but a t  last 
granted a Peace. The next king, whom Justin calls Pria~atius, 
ruled 15 Years (about 190-175); his successor, Phraates I., sub- 
jected the mountainous tribe of the Mardi (in the Elburz). H e  
died early, and was succeeded not by one of his sons but by his 
brother, Mithridates I., who became the founder of the Par- 
thian empire. Mithridates I. ( c .  170-138) had to fight hard with 
the Greeks of Bactria, especially with Eucratides (q.v.1; at last 
he was able to  conquer a great part of eastern Iran. Soon after 
the death of Antiochus IV. Epiphanes (163) he conquered Media, 
where he refounded the town of Rhagae (Rai near Teheran) 
under the name of Arsacia; and about 141 he invaded Babylonia. 
H e  and his son Phraates 11. defeated the attempts of Demetrius 
11. (139) and Antiochus VII. (129) to  regain the eastern 
provinces, and extended the Arsacid dominion to the Euphrates. 

For the later history of the Parthian empire reference should 
be made to PERSIA: Ancient History, and biographical articles 
on the kings. The following is a list of the kings, as far as it is 
possible to establish their succession. The names of pretenders 
not generally acknowledged are put in brackets:- 
Arsaces I. 248-c. 211  (Tiridates 111. . , . 36) 

(perhaps Tiridates I.) (Cinnamus . . . . 38) 
Arsacesll. . . c. z11-190 Wardanes I. . 40-45) 
Priapatius . . c. 190-175 Gotarzes , . . 4-51 
Phraates I. , c. 175-170 Vonones I ~ .  , , , 5I 
Mithridates I. . c. 170-138 Vologaeses I.  . , 51-77 
Phraates 11. . c. 138-127 (Vardanes 11. 55) 
Artabanus I. c. 127-124 Vologaeses I1. 77-79; 111-147 
Mithridates 11. the Pacorus . . 78-c 105 

Great . . c. 124-88" (Artabanus 111. . S;-81) 
Sanatruces I. . . 76-70 Osroes 106-129 
Phraates 111. . . 70-57 (Mithridates IV. and his son 
Orodes I.  57-37 Sanatruces II., 115; Partha- 
(Mithridates 111. 
Phraates IV. . 

57-54) maspate', 1'~-"7; and other 
37-2 pretenders.) 

(Tiridates 11. 32-31 and 26) Mithridates V. . ,-. 129-147 
Phraates V. (Phraa- Vologaeses 111. . 147-191 

taces) 2 B c.-AD. 5 Vologaeses IV. . 191-209 
Orodes 11. . A D. 5-7 (Vologaeses V. 209-c. 222) 

209-227 Vonones I. 8-11 Artabanus IV. 
Artabanus 11. . c. 10-40 

*The names of the following kings are not known; that one of them 
was called Artabanus XI. is quite conjectural. 

B I ~ ~ ~ o ~ ~ ~ p = y . - P e r s i a n  tradition knows very little about the Ar- 
sacids, who by it are called Ashkanians (from Ashak, the modern form 

of Arsaces). Of modern works on the history of the Parthians (be- 
sides the numismat~c literature), the most important are: G. Rawlin- 
son, The Szxtlz Oriental Monarchy (1873), and A. von Gutschmid, Ge- 
schjchte Irans und Nachbavldnder ~ 0 %  Alexander d. Gr, his zum 
Untergang der Arsaciden (1888). The principal works on the Arsacid 
coinage are (after the earlier pub. of LongpCrier Prokesch-Ostan, etc.) : 
Percy Gardner, The Parthian Coinage (1877)~ and esp. W. wroth, 
Catalogue of the Coins of Parthin in British Museum (19031, who 
revised the statements of his predecessors. Cf. also Petrouricz Ar~a-  
cidenmhnzen (Vienna, rood), and Allotte de 1& Fuye, "Classement des 
monnaies arsacides," in Revue numismatique, 4 sdrie, vol. viii., 1904. 

(ED. M.) 

PARTIES : see pRACTICE AND pRoCEDURE. 
PARTITION, in law, the division between several persons 

of land or goods belonging to them as co-proprietors. It was a 
maxim of R~~~~ law, followed in modern systems, that in 
mzlnione vel societate lzemo potest i7zvitus detineri. Partition was 
either voluntary or was obtained by the actio co?nmzlni dividend0 
1, ~ ~ ~ l i ~ h  law the term partition applies only to the division of 
lands, tenements and hereditaments, or of chattels real between 
coparceners, joint tenants ( g , v . )  or tenants in common (q,v.). 
Partition is either voluntary or compulsory, and has been regulated 
from tirne to  tilne by various acts of parliament. since the Law 
of Property Act, 1925, it applies also to chattels (s. 188). The 
English acts have been substantially adopted by many of the 
colonies. 

Partition is not a technical term of Scots law. I n  Scotland all 
heritable or movable property in joint ownership may a t  the 
instance of any of the joint owners be brought to  a division, 
failing consent, by an action of division, in which action failing 
the practicability of division, the property will be sold judicially 
and the price distributed among the joint owners. Commonty 
lands in the perpetual joint use of the commoners as accessories 
of lands held by them on exclusive titles are also divisible by 
action. The act of 1695, c. 38, made all commonties, except 
those belonging to the king or royal burghs, divisible, on the 
application of any having interest, by action in the court of 
session. By the Sheriff Courts (Scotland) Act 190'7, s. 5, the action 
for  division of common property or commonty is competent in the 
sheriff court, but when the subject in dispute exceeds in value 
£50 by the year, or £ ~ , o o o  value the action may on the motion 

either party be removed into the court of session. 
1x1 the United States, "it is presumed," says Chancellor Kent 

(4  Comm., lect. lxiv.) "that the English statutes of 31 & 32 Henry 
VIII.  have been generally re-enacted and adopted. and probably 
with increased facilities fo r  partition." I n  a large majority of 
the States, partition may be made by a summary method of 
petition to  the courts of common law. In  the other States the 
courts of equity have exclusive jurisdiction. As between heirs 
and devisees the probate courts may in some States award par- 
tition. The various State laws with regard to  partition will be 
found in Washburn, Real Property. 

PARTNERSHIP, in general, the voluntary association of 
two or more persons for the purpose of gain, or sharing in the work 
and profits of any enterprise. This general definition requires t o  be 
restricted, in law, according to the account given below. 

Though the English law of partnership is based upon Roman 
law, there are several matters in which the two systems differ. 
( I )  There was no limit to  the number of partners in Roman law. 
(2) I n  societas one partner could generally bind another only 

y express mandatum; one partner was not regarded as the im- 
plied agent of the others. (3) The debts of a societas were ap- 
parently joint, and not joint and several. (4) The heres of a de- 
ceased partner could not succeed to the rights of the deceased, 
even by express stipulation. There is no such disability in Eng- 
land. (5) I n  actions between partners in Roman law, the bene- 
fLci?~m competentiae applied-i.e., the privilege of being condemned 
only in such an amount as the partner could pay without being 
reduced to destitution. (6) The Roman partner was in some re- 
spects more strictly bound by his fiduciary position than is the 
English partner. For instance, a Roman partner could not retire 
in order to  enjoy alone a gain which he knew was awaiting him. 

Previous to the Act 18g0 the law of 
partnership was to be found only in legal decisions and in text- 
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books. I t  was mostly the result of judge-made law, and as dis- 
tinguished from the law of joint stock companies was affected by 
comparatively few Acts of parliament. 

I n  1890 the Partnership Act of that year was passed to declare 
and amend the law of partnership; the Act came into operation 
on Jan. I ,  1891. With one important exception (s. 231, it  applies 
to the whole United Kingdom. I t  is not a complete code of part- 
nership law ; it contains no provisions regulating the administration 
of partnership assets in the event of death or bankruptcy, and is 
silent on the subject of goodwill. The existing rules of equity and 
common law continue in force, except so far as they are incon- 
sistent with the express provisions of the Act. Indeed, the Act 
of 1890 has to be read in the light of the decisions which have 
built up  these rules. 

N a t u r e  of Partnership.- Partnership is defined to be the 
"relation which subsists between persons carrying on a business 
in common with a view of profit." Co-ownership of property does 
not of itself create a partnership, nor does the sharing of gross 
returns. The sharing of profits, though not of itself sufficient to  
create a partnership, is prima facie evidence of one. T o  illustrate 
the rule that persons may share profits without being partners, 
the Act gives statutory expression to the decision in Cox v. 
Hickman (1860, 8 H.L.C., 268), viz., that the receipt by a person 
of a debt or other fixed sum by instalments, or otherwise, out of 
the accruing profits of a business does not of itself make him a 
partner; and it re-enacts with some slight modification the repealed 
provisions of Bovill's Act (28 and 29 Vict. c. 86), which was 
passed to remove certain difficulties arising from the decision in 
Cox v. Hickman. Partners are called collectively a "firm"; the 
name under which they carry on business is called the firm name. 
Under English law the firm is not a corporation, nor is it  recog- 
nized as distinct from the members composing i t ;  any change 
amongst them destroys the identity of the firm. I n  Scotland a 
firm is  a legal person distinct from its members, but each partner 
can be compelled to  pay its debt. 

At common law there is no limit to  the number of partners, 
but by the Companies Act 1862 (25 and 26 Vict. c. 89, s. 4) ,  not 
more than ten persons can carry on the business of bankers, and 
not more than 2 0  any other business, unless (with some excep- 
tions) they conform to the provisions of the Act. (See COMPANY, 
and also Limited Partnerships below.) 

Re la t ions  of P a r t n e r s  t o  Persons D e a l i n g  w i t h  Them.- 
Every partner is an agent of the firm and of his co-partners 
for the purpose of the partnership business; if a partner does 
an act for carrying on the partnership business in the usual way 
in which businesses of a like kind are carried on he thereby prima 
facie binds his firm. The partners may by agreement between 
themselves restrict the power of any of their number to bind the 
firm. If there be such an agreement, no act done in contravention 
of it is binding on the firm with respect to  persons who have notice 
of the agreement. Such a n  agreement does not affect persons who 
have no notice of i t ,  unless indeed they do not know or believe the 
person with whom they are dealing to be a partner; in that case 
he has neither real, nor, so far as  they are concerned, apparent 
authority to bind his firm, and his firm will not be bound. 

A firm is liable for loss or injury caused to any person not a 
partner, or for any penalty incurred by any wrongful act or omis- 
sion of a partner acting in the ordinary course of the partnership 
business, or with the authority of his co-partners; the extent of 
the firm's liability is the same as that of the individual partner. 
The firm is  also liable to  make good the loss ( a )  where one part- 
ner, acting within his apparent authority, receives money or 
property of a third person and misapplies i t ;  and (b)  where a 
firm in the course of its business receives money or property of a 
third person, and such money or property while in the custody 
of the firm is misapplied by a partner. T o  fix the other partners 
with liability, notice of the breach of trust must be brought home 
to them individually. 

The liability of partners for the debts and obligations of their 
firms arising ex co~ztractu, is joint, and in Scotland several also; 
the estate of a deceased partner is also severally liable in a due 
course of administration, but subject, in England or Ireland, to 

the prior payment of his separate dedts. The liability of partners 
for the obligations of their firm arising ex delicto, is joint and 
several. A partner who retires from a firm does not thereby cease 
to be liable for debts or obligations in~ur red  before his retirement. 

Relat ions of P a r t n e r s  t o  O n e  Another.-The mutual rights 
and duties of partners depend upon the agreement between 
them. Many of these rights and duties are stated in the Partner- 
ship Act; but, whether stated in the Act or ascertained by agree- 
ment, they may be varied by the consent of all the partners; such 
consent may be express or inferred from conduct. Subject to any 
agreement, partners share equally in the capital and profits of their 
business, and must contribute equally to losses, whether of capi- 
tal or otherwise; they are entitled to  be indemnified by their firm 
against liabilities incurred in the proper and ordinary conduct of 
the partnership business, and for anything necessarily done for its 
preservation; they are entitled t o  interest a t  5 %  on their advances 
to the firm, but not on their capital. Every partner may take part 
in the management of the partnership business, but no partner 
is entitled to remuneration for so doing. The majority can bind 
the minority in  ordinary matters connected with the partnership 
business, but cannot change its nature nor expel a partner, unless 
expressly authorized so to do. No partner may be introduced into 
the firm without the consent of all the partners. The partnership 
books must be kept a t  the principal place of business, and every 
partner may inspect and copy them. Partners must render to each 
other true accounts and full information of all things affecting 
the partnership. A partner may not make private use of anything 
belonging to his firm nor may he compete with i t  in business. 

Partners may agree what shall and what shall not be partner- 
ship property, and can by agreement convert partnership property 
into the separate property of the individual partners, and vice 
versa. Subject to  any such agreement, all property originally 
brought into the partnership stock, or acquired on account of the 
firm or for the purposes and in the course of i ts  business, is de- 
clared by the Act t o  be partnership property. Property bought 
with money of the firm is prima facie bought on account of the 
firm. Partnership property must be applied exclusively for part- 
nership purposes and in accordance with the partnership agree- 
ment. The legal estate in partnership land devolves according to 
the general law, but in trust for the persons interested therein. 

When no fixed term has been agreed upon for  the duration 
of the partnership, it  is a t  will, and may be determined by notice 
at  any time by any partner. If a partnership for a fixed term is 
continued after the term has expired without any express new 
agreement, the rights and duties of the partners remain as before, 
so far as they are consistent with a partnership a t  will. 

A partner may assign his share in the partnership either abso- 
lutely or by way of mortgage. The assignee does not become 
a partner; during the continuance of the partnership he has 
the right to  receive the share of profits to which his assignor 
would have been entitled, but he has no right to interfere in the 
partnership business, or to  require any accounts of the partnership 
transactions, or to inspect the partnership books. 

Since the Act came into operation no writ of execution may 
issue in England or Ireland against any partnership property, 
except on a judgment against the firm. If in either of these coun- 
tries a judgment creditor of a partner wishes to  enforce his judg- 
ment against that partner's share in the partnership, he must 
obtain an order of court charging such share with payment of his 
debt and interest. The court may appoint a receiver of the part- 
ner's share, and may order a sale of such share. 

Dissolution of Partnership.-A partnership for a fixed 
term, or for a single adventure, is dissolved by the expiration of 
the term or the termination of the adventure. A partnership for 
an undefined time is dissolved by  notice of dissolution, which may 
be given at  any time by  any partner. The  death or bankruptcy of 
any partner dissolves the partnership as  between aU its mem- 
bers. If a partner suffers his share in the partnership to be charged 
under the Act for his separate debts, his partners may dissolve 
the partnership. The foregoing rules are subject t o  any agreement 
there may be between the partners. A partnership is in every case 
dissolved by  any event which makes the partnership or its business 
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unlawful. The court may order a dissolution in any of the fol- 
lowing cases, viz.: When a partner is found lunatic or is of 
permanently unsound mind, or otherwise permanently incapable 
of performing his duties as a partner; when a partner has been 
guilty of conduct calculated to  injure the partnership business, or 
wilfully or persistently breaks the partnership agreement, or so 
conducts himself i n  partnership matters that it is not reasonably 
practicable for his partners to  carry on business with him; when 
the partnership can only be carried on a t  a loss; and lastly, when- 
ever a dissolution appears to the court to  be just and equitable. A 
dissolution usually is not complete as against persons who are not 
partners, until notice of i t  has been given; until then such persons 
may treat all apparent partners as  still members of the firm. 
Notice is not necessary to  protect the estate of a dead or bank- 
rupt partner from partnership debts contracted after his death 
or bankruptcy; nor is notice necessary when a person not known 
to be a partner leaves a firm. Notice in the Gazette is sufficient 
as regards all persons who were not previously customers of the 
firm; notice in fact must be given to old customers. 

The Act makes no mention of goodwill, but the rights of a seller 
in this respect were fully discussed in the Housc of Lords in Trego 
v. Hunt  (L.R. 1896, App. Cas. 7). In  the absence of special 
agreement, the seller may set up  business in competition with, and 
in the immediate neighbourhood of, the purchaser, and advertise 
his business and deal with his former customers, but may not 
represent himself as carrying on his former business, nor canvass 
his former customers. The purchaser may advertise himself as 
carrying on the former business, canvass its customers, and trade 
under the old name, unless that name is or contains the name of 
the vendor, and the purchaser by  using it  without qualification 
would expose the vendor to the liability of being sued as a partner 
in the business. If,  on a dissolution or change in the constitution 
of a firm, the goodwill belongs under the partnership agreement 
exclusively to one or more of the partners, the partner who is 
entitled to  the goodwill has the rights of a seller. Those to  whom 
the goodwill does not belong have the rights of a purchaser. 

I f  a partner ceases to  be a member of a firm, and his former 
partners continue to  carry on business with the partnership assets 
without any final settlement of accounts, he, or, if he be dead, his 
estate, is, in the absence of agreement, entitled to such part of 
the subsequent profits as can be attributed to the use of his share 
of the partnership assets, or, if he or his representatives prefer it, 
to interest a t  5% on the amount of his share. If his former part- 
ners have by agreement an option to purchase his share, and exer- 
cise the option, he is not entitled to  any further or other share in 
profits than that given him by the agreement. 

L i m i t e d  Partnerships.- In the law of partnership as set out 
above, the Limited Partnership Act 1907 introduced a consider- 
able innovation. By that Act power was given to form limited 
partnerships, like the French sociktd en commandite; i.e., a part- 
nership consisting not only of general partners, but of others 
whose liability is limited to the amount contributed to the concern. 
Such a limited partnership must not consist, in the case of a part- 
nership carrying on the business of banking, of more than ten 
persons, and in the case of any other partnership of more than 2 0  

persons There tnust be one or more persons called general part- 
ners who are liable for all the debts and obligations of the firm, 
and limited partners, who on entering into partnership contribute 
a certain sum or  property valued a t  a stated amount, beyond 
which they are not liable. Limited partners cannot withdraw or 
receive back any of their contributions; any withdrawal brings 
liability for the debts and obligations of the firm up to the 
amount withdrawn. A body corporate may be a limited partner. 
N o  limited partner can take part in the management of a partner- 
ship business; if he does so he becomes liable in the same way as 
a general partner, but he can a t  all times inspect the books of 
the firm and examine into the state and prospects of the business. 
Every limited partnership must be registered with the registrar 
of joint stock companies, and the statutory particulars must be 
given. If any change occurs in these particulars, a statement 
signed by the firm and specifying the nature of the change, must 
be sent within seven days to  the registrar. An advertisement 

must also be inserted in the Gazette of any arrangement by which 
a general partner becomes a limited partner or under which the 
share of a limited partner is assigned. The law of private partner- 
ship applies to limited partners except where it is inconsistent with 
the express provisions of the Limited Partnership Act. 

See Lindley, A Treatise on the Law of Partn~rship (7th ed. 190j) ; 
Pollock, A Digest of the Law of Partnership (8th ed. 190;). 

Scots Law.-The law of Scotland as to partnership agrees in 
the main with the law of England and the Act of 1890 applies. 
The principal difference is that Scots law recognizes the firm as  
distinct from the individuals composing it. The name of the 
company may be either personal or descriptive. A firm with a 
personal name may sue or be sued under that name, but a firm 
with a descriptive name may sue and be sued only with the 
addition of the names of three a t  least (if there are so many) of 
the partners. A consequence of this view of the company as a 
separate person is that an action cannot be maintained against a 
partner personally without application to the company in the first 
instance, the individual partners being in the position of cautioners 
for the company rather than of principal debtors. But, though the 
company must first be discussed, diligence 111ust ne~essdrily be di- 
rected against the individual partners. Heritable property cannot 
be held in  the name of a firm; i t  can only stand in the name of in- 
dividual partners. Notice of the retirement of even a dormant 
partner is necessary. The law of Scotland draws a distinction be- 
tween joint adventure and partnership. Joint adventure or joint 
trade is a partnership confined to a particular adventure o r  specu- 
lation, in which the partners, whether latent or unknown, use no 
firm or social name, and incur no responsibility beyond the limits 
of the adventure. I n  the rules applicable to cases of insolvency and 
bankruptqy of a company and partners, Scots law differs in several 
respects from English. Thus a company can be  made bankrupt 
without the partners being made so as  individuals. And, when both 
company and partners are bankrupt, the company creditors are 
entitled to rank on the separate estates of the partners for the 
balance of their debts equally with the separate creditors. But in 
sequestration, by  the Bankruptcy Scotland Act 1913, s. 62, the 
creditor of a company, in claiming upon the sequestrated estate 
of a partner, must deduct from the amount of his claim the value 
of his right to draw payment from the company's funds, and he 
is ranked as creditor only for the balance. (See Erskine's Inst. 
bk. iii. tit. iii.; Bell's Comm. ii. 500-562; Bell's Principles, ss. 
350-403.) (X.) 

Uni ted  States.-In the United States, though the basis of the 
law of partnership was the English common law, there have been 
significant legislative changes dealing with partnership rights and 
liabilities. Prior t o  1914 the legislation was special in character 
and numerous diversities were to  be found in the law of the 
various States. I n  that year the conference of commissioners on 
uniform State laws approved a draft act for a uniform partnership 
law which has since been adopted by the legislatures of about one- 
third of the States. Two divergent legal theories as to  the nature 
of the partnership had been developed by the American courts, one 
adhering to the old common law conception that the partnership 
was simply an aggregate of individuals, and the other building up 
the newer conception that the partnership existed as an entity 
distinct from the partners. I n  the divergent problems peculiar to  
the United States and centring in the enforcement of a judg- 
ment obtained against a partnership in one State as against part- 
ners resident in  another State, the issue between the entity and 
aggregate theory of a partnership has become a problem of impor- 
tant legal significance. 

The Uniform Partnership Act, with some exceptions, is an 
attempt to  codify the existing common law on the subject of 
partnership. I n  its major provisions it conforms with the law as 
found in the English Partnership Act. Like the English act its 
provisions must be read in the light of the earlier common law 
decisions. The tests for establishing the existence of a partner- 
ship are essentially similar to those in  the English act, though 
greater emphasis is lsid upon the fact of the sharing of the 
profits of a business as being an indication that such person i ~ ,  a 
partner in the business. The act lays down 110 limit as to the 
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number of persons that may comprise a partnership nor the types 
of business in which a partnership may engage. Such limitations 
may, however, be commonly found in other legislation. Partners 
are the agents of the partnership t o  carry on the partnership busi- 
ness but specific authority from all the partners must be had in 
order that a partner may bind the partnership in a limited class of 
transactions. Partnership liability in contract is made joint, but 
in tort is joint and several. Prior to the act there had been a 
manifest tendency in the various States to  make all partnership 
obligations joint and several. The act restores the common law 
rule. Partners may be created by estoppel, as where a person 
gives credit to a partnership upon the representation by one who is 
not a partner but represents himself or consents to others repre- 
senting that he is a partner. I n  contradistinction to the English 
rule a person admitted to the partnership is liable to  the extent 
of the partnership property for any liabilities incurred before he 
became a member. 

The relations of the partners to  one another are substantially 
those prevailing in England. Liberal variations of these rights by 
mutual agreement between the partners are permitted. The fiduci- 
ary relationship between the partners is retained with full vigour. 
The extent of partnership property and its devolution upon the 
death of a partner are regulated in detail. Assignment of a part- 
ner's interest does not operate to dissolve the partnership. In  the 
dissolution and winding up of a partnership, the act even more 
closely follows its English model. The causes for dissolution are 
identical, notification of dissolution to third parties is essential in 
order that the limited authority of any partner to bind the part- 
nership shall be effectual. Special provision is made for the con- 
tinuation of the partnership business with the aid of the partner- 
ship assets in cases where the dissolution is caused in contra- 
vention of the partnership agreement, those partners who have not 
wrongfully caused the dissolution being permitted to carry on 
the business. 

Limited partnerships are wholly a creation of statute law, 
originating from the need of new commercial ventures for in- 
creased capital. I n  1822 New York passed the first statute per- 
mitting their creation. I t  was followed by similar legislation in 
other States. The desire of the legislatures, however, to  safe- 
guard the interests of persons dealing with an association and 
relying upon the individual liabilities of the associates as well as 
the joint assets, led them to subject the limited partner to  an un- 
limited liability for the slightest infraction of the statutory rules. 
By the Uniform Limited Partnership Act drafted in 1916 and since 
then enacted by almost a third of the States, the limited partner 
was given a greater protection. Such legislation has undoubtedly 
stimulated the organization of limited partnerships. To  give pub- 
licity to the limitation of liability, a device of registering that 
fact is employed together with complete details as to the organ- 
ization of the partnership. The limited partner is given the,char- 
acter of an investor rather than a general partner and does not 
participate in the management of the business. No limitation5 
exist as to the character of the business that can be conducted by 
a limited partnership, except as other special legislation excludes 
this form of associate enterprise from particular enterprises. 

SPF Burdick, Law of Partnership (gd ed. 1917) ; Warren, Corporate 
Advantages without Incorporation (1929) ; Magruder and Foster 
"Jurisdiction over Partnerships," 2 7  Harvard Law Review, 793 (1924) 

(J. M. LA.) 

PARTQN, JAMES (182 2-1 891 ) , American biographer, was 
born in Canterbury, England, Feb. 9, 1822. H e  was taken to the 
United States when he was five years old, studied in and near New 
York, and was a schoolmaster in Philadelphia and New York. H e  
removed (1.87 j )  to Newburyport (Mass.), where he died on Oct. 
17 .  1891. Parton's best known books were Li f e  o f  Horace Greeley 
(1855), Li fe  and Tinzes o f  Aaron Bzrrr (1857), and Li fe  of Andrew 
Jackson (1859-60). Among his other publications were: General 
Bzdtler in N e w  Orleans (1863), Fantous Americans of Recent 
T imes  (1867) and Captains of Industry (2 ser., 1884 and 1891), 
for young people. His first wife Sara (1811-72), sister of N. P. 
Willis, attained considerable popularity as a writer under the 
pen-name "Fanny Fern." 

PARTONOPEUS DE BLOIS, hero of romance. The 
French romance dates from the 13th century, and is in fact a 
variation of Cupid and Psyc l~e .  Partonopeus is represented as 
having lived in the days of Clovis. H e  was seized while hunting, 
and carried off to  a castle, the inhabitants of which were invisible. 
Melior, empress of Constantinople, came to him a t  night, stipu- 
lating that he must not attempt to see her for two years and a 
half. After successful fighting against Sornegur of Denmark, he 
returned to the castle, armed with an enchanted lantern which 
broke the spell. The tale ends happily. I t  had a continuation 
giving the adventures of Fursin or Anselet, nephew of Sornegur. 

BIBLIOGRAPHY.-The French romance was edited by G. A. Crapelet, 
with an introduction by A. C. M. Robert, as Partonopeus de Blois 
( 2  vols., 1834) ; an English Partonope of Blois, by W. E. Buckley for 
the Roxburghe club (1862), and another fragment for the same society 
in 1873; the German Partonopier ilnd Melior of Konrad von Wiirz- 
burg by Bartsch (1871) ; the Icelandic Partaldpa saga by Klockhoff 
in Upsala Universitets Arsskrift for 1887. See also H. L. Ward, 
Catalogue o f  Romances, i. 689, etc. (1883, 1910 etc.) ; E. Kolbing, Die 
versclziedenen Gestaltungen der Partonopeus-Sage, in Germ. Stud. (vol. 
ii., 1875), in which the Icelandic version is compared with the Danish 
poem Persenober and the Spanish prose Historia del conde Partinobles; 
E.  Pfeiffer, "Uber die MSS. des Part. de Blois" in Stengel's Ausg. in 
Abh. pltil. (No. 25, Marburg, 1885). 

PARTRIDGE, SIR BERNARD (1861- ), British 
artist, born in London on Oct. 11, 1861, was educated a t  Stony- 
hurst, and after matriculating at  London Vniversity entered the 
office of Dunn & Hansom, architects. H e  then joined for a couple 
of years a firm of stained-glass designers (Lavers, Barraud & West- 
lake), learning drapery and ornament; and then studied and exe- 
cuted church ornament under Philip Westlake, 1880--1884. H e  
began illustration for the press and practised water-colour painting, 
but his chief success was derived from book illustration. I n  1891 
he joined the staff of Punch, and became one of its most famous 
artists. He was knighted in 1925. 

PARTRIDGE, WILLIAM O R D W A Y  (1861-1930), 
American sculptor, was born at  Paris, France, on April 11, 1861. 
He received his training as a sculptor in Florence (under Galli), 
in Rome (under Welonski), and in Paris. H e  became a lecturer and 
writer, chiefly on ar t  subjects, and from 1894 to 1897 was profes- 
sor of fine arts in Columbia university (now the George Wash- 
ington university), Washington (D.C.) . His sculptural works 
include the statue of Shakespeare, Lincoln park, Chicago; the 
bronze statues of Alexander Hamilton and Thomas Jefferson, 
Columbia university; and the equestrian statue of Gen. Grant, 
Brooklyn, N.Y. H e  died in New York on May 22, 1930. 

PARTRIDGE, any one of certain game-birds. The name 
was originally applied to  the grey partridge (Perdix  cinerea),  the 
only species indigenous to Britain. The excellence of its flesh a t  
table has been esteemed from the time of Martial. For  the sport 
of partridge-shooting see SHOOTING. 

The grey partridge has largely increased in numbers in Great 
Britain in the last century. During incubation the normal scent 
of the hen is suppressed. Allied species occur in eastern Siberia 
and in Tibet. 

The common red-legged partridge of Europe, generally called 
the French partridge, Carcabis rufa,  is considered the type of a 
separate group. This bird was introduced into England in the 
last quarter of the 18th century. I t  prefers heavy clay soils or 
the most infertile heaths. 

In  Africa north of the Atlas is the Barbary partridge, C. 
petrosa; in southern Europe another, C. saxatilis, which extends 
eastward till i t  is replaced by C. chukar, which reaches India. 
Two desert forms are Ammoperdix  hey i  of North Africa and 
Palestine and A. bonhanzi of Persia. The francolins and snow- 
partridges are generally furnished with strong but blunt spurs. 
Of the former, Francolinus vz~lgaris used to be found in many 
parts of the south of Europe; it  extends to India, where it is 
known as the black partridge. The snow-partridges ( ~ e t r a o g d l u s )  
are the giants of their kin, and nearly every considerable range of 
mountains in Asia seems to possess its specific form. 

The name "partridge" has been loosely applied in  N o n n  
America to the ruffed grouse (Bonasa u m b e l l ~ ~ s ) ,  the Virginia 
quail (Or t yx  virginianus) and other species. I n  South America 
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Porter, Rich and others; Texier, Description de I'Armknie et la Perse; 
Flandin and Coste, Voyage en Perse, vol. ii.; Stolze, Persepolis; 
Dieulafoy, L'Art antique de la Perse; and E. Herzfeld, " Pasargadae," 
in Beitrage zur alten Geschichte, vol. viii. (1go8), who has in many 
points corrected and enlarged the earlier descriptions and has proved 
that the buildings as well as the sculptures are earlier than those of 
Persepolis, and are, therefore, built by Cyrus the Great. New photo- 
graphs of the monuments are published by Fr. Sarre, Zranische 
Felsreliefs (unter Mitwirkung von E. Herzfeld, Berlin, 1908). 

PASCAL, BLAISE (1623-1662), French religious philos. 
opher and mathematician, was born a t  Clermont Ferrand, in 
Auvergne, on June 19, 1623, son of ~ t i e n n e  Pascal, president 
of the Court of Aids a t  Clermont; his mother's name was 
Antoinette BCgon. His mother died when he was about four 
years old, and left him with two sisters-Gilberte, who after- 
wards married M. PCrier, and Jacqueline. When Pascal was 
about seven years old his father gave up  his post a t  Clermont. 
and settled in Paris. I t  does not appear that Blaise, who went 
to  no school, but was taught by  his father, was a t  all forced, 
but rather the contrary. But he was a precocious child, whose 
precocity was followed by great performance a t  maturity. 

gtienne Pascal incurred the displeasure of Richelieu b y  pro- 
testing against the reduction of the rate of interest on some Paris 
municipal bonds, and to escape the Bastille had to go into hiding. 
H e  is said to  have been restored to favour owing to the success 
of Jacqueline in a representation of ScudCry's Amour tyrannique 
before the cardinal. I n  any case Richelieu gave fitienne Pascal 
(in 1639) the important intendancy of Rouen, which he held for 
nine years. At Rouen they became acquainted with Corneille. 
T h e  year 1646 is a landmark in Pascal's life. His father was 
confined to the house in consequence of an accident, and was 
visited by persons who had come under the influence of Saint- 
Cyran-and the Jansenists. The Pascal family had hitherto paid 
due respect t o  religious matters, but they had not regarded 
religion as  all-absorbing; but they now became converts to  Jan- 
senism. 

But though his family, and especially his sister Gilberte, now 
Madame PCrier, became strict devotees, i t  does not appear that 
Pascal had yet accepted the full consequences of the new doc- 
trine. H e  continued to be indefatigable in his mathematical work 
in spite of nearly continuous illness. In  1647 he published his 
Nouvelles ex3e'rz'ences sur le vide, and in the next year the famous 
experiment with the barometer on the Puy de D6me was carried 
out fo r  him by his brother-in-law PCrier, and repeated on a 
smaller scale by himself a t  Paris, to  which place by the end of 
1647 he and his sister Jacqueline had removed, to be followed 
shortly by their father. I n  a letter of Jacqueline's, dated 
Sept. 27, an account of a visit paid by Descartes t o  Pascal is 
given. Descartes and Torricelli had suggested the principle of 
the barometer, but Pascal's experiments were the first complete 
demonstration. 

P o r t  Royal.-As early as  May 1648 Jacqueline Pascal was 
strongly drawn to Port Royal, and her brother frequently accom- 
panied her to  its church. She desired indeed to join the convent, 
but her father, who returned t o  Paris with the dignity of coun- 
sellor of state, disapproved of the plan, and took both brother 
and sister t o  Clermont, where Pascal remained for the greater 
part of two years. He, his sister and their father returned to 
Paris in the late autumn of 1650, and in September of the next 
year Btienne Pascal died. Almost immediately afterwards Jac- 
queline joined Port Royal-a proceeding which led t o  some sore- 
ness, finally healed, between herself and her brother and sister 
as  t o  the disposal of her property. I t  has sometimes been sup- 
posed that Pascal, from 1651 or earlier t o  the famous accident 
of 1654, lived a dissipated, extravagant, worldly, luxurious (though 
admittedly not vicious) life with his friend the duc de Roannez 
and others. His Discours sur les passions de Z'anzour, assigned 
to this period, has been supposed, on quite insufficient grounds, 
t o  indicate a hopeless passion for Charlotte de Roannez, the 
duke's sister. What is certain is that the winter of 1653-54 was 
one of hard scientific work and saw the production of some of 
his most important treatises. At the same time he sought some 
other than the Christian solution to the problem of existence, 

and made a close study of Epictetus and of Montaigne. H e  found 
satisfaction in neither. H e  began to visit his sister a t  Port Royal. 
After two months of seeking God, Pascal suddenly, when alone 
in his room on Nov. 22, underwent conversion, the mystic experi- 
ence suffered and described by many of the great religious think- 
ers. His record of it, written in disjointed sentences, he wore 
thenceforward as a kind of amulet. At the time he said nothing 
of his conversion, but he presently decided (Jan. 7, 16j5) to go ... - 

1 into retreat for a time a t  Port ~o;al.  H e  was thirty-two, prema- 
turely aged by suffering. 

Though Pascal lived much a t  Port Royal, and partly a t  least 
observed its rule, he  was never of it. At the end of 1655 a 
motion was brought forward to expel Antoine Arnauld from the 
Sorbonne, the immediate cause of the attack being Arnauld's 
Lettres d zln duc  et pair on the refusal of absolution by his parish 
priest to the duc de Liancourt on  account of his alleged Jansenist 
leanings. Pascal undertook Arnauld's defence against the Jesuits. 
The first of the Provinciales (Provincial Letters, properly 
Lettres e'crites par Louis de Montalte ci un provincial de ses amis) 
was written in a few days. I t  appeared on Jan. 27, 1656, and was 
followed by others t o  the number of eighteen. T h e  Provincial 
Letters are the first example of French prose which is a t  once 
considerable in bulk, varied and important in  matter, perfectly 
finished in form. They owe not a little t o  Descartes, for Pascal's 
indebtedness t o  his predecessor is  unquestionable from the literary 
side, whatever may be the case with the scientific. The first exam- 
ple of polite controversial irony since Lucian, the Provinciales 
have continued t o  be the best example of it  during more than two 
centuries in which the style has been sedulously practised, and in 
which they have furnished a model to  generation after generation. 

Las t  Years.-Shortly after the appearance of the Provinciales, 
on May 24, 1656, occurred the miracle of the Holy Thorn, a 
fragment of the crown of Christ preserved a t  Port Royal, which 
cured the little Marguerite PCrier of a fistula lacrymalis. The 
Jesuits were much mortified b y  this Jansenist miracle, which, 
as it  was officially recognized, they could not openly deny. Pascal 
and his friends rejoiced in proportion. The details of his later 
years after this incident are somewhat scanty, though in 1658 
he lectured to the leaders of Port Royal on Christian apologetics, 
embodying the substance of a work which he had been considering 
since the Provinciales. Two drafts of the lecture were made by 
friends, and one of these, b y  his nephew Btienne Pkrier, is  pre- 
ferred t o  the Port Royal editions of the Pense'es. For years 
before his death we hear only of acts of charity and of, as i t  
seems to modern ideas, extravagant asceticism. Thus Mme. PCrier 
tells us that he disliked to see her caress her children, and would 
not allow the beauty of any woman to be talked of in  his presence. 
What may be called his last illness began as early as 1658, and 
as the disease progressed i t  was attended with more and more 
pain, chiefly in the head. I n  June 1662, having given u p  his own 
house to  a poor family who were suffering from small-pox, he 
went to  his sister's house t o  be nursed, and never afterwards left 
it. His state was, it  seems, mistaken by his physicians, so 
much so that the offices of the Church were long put off. For the 
last year of his life he had relinquished his questions, and had 
been preparing himself, as a humble Christian, for death. H e  
was able, however, to receive the Eucharist, and soon afterwards 
died in convulsions on Aug. 19. A post mortem examination was 
held, which showed not only grave derangement in the  stomach 
and other organs, but a serious lesion of the brain. 

PensCes.-~i~ht years after Pascal's death, in  1670, appeared 
what purported to  be his Pense'es. The editing of the book was 
peculiar. I t  was submitted t o  a committee of influential Jansen- 
ists, with the duc de Roannez a t  their head. I t  does not appear 
that there was much suspicion of the garbling which had been 
practised, but as a matter of fact no more entirely factitious book 
ever issued from the press. The fragments which i t  professed 
to give were in themselves confused and incoherent enough, nor 
is it  easy to believe that they all formed part of any single and 
coherent design. The editors omitted. altered, added, separated, 
combined at  their pleasure. This rifacimento remained the 
standard text with a few unimportant additions for nearly two 
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centuries, except that, by  a truly comic revolution of public taste, 
Condorcet in 1776 published, after study of the origjnal, which 
remained accessible in manuscript, another garbling, conducted 
this time in the interests of unorthodoxy. In  1842 Victor Cousin 
drew attention to the absolutely untrustworthy condition of 
the text, and in 1844 A. P. Faugkre edited that text from the ms. 
in something like a condition of purity, though, as subsequent 
editions have shown, not with absolute fidelity. The subjects 
dealt with concern more or less all the great problems of thought 
on what may be called the theological side of metaphysics- 
the sufficiency of reason, the trustworthiness of experience, the 
admissibility of revelation, free will, foreknowledge, and the rest. 
Speaking generally, the tendency of the Pense'es is towards the 
combating of scepticism by a deeper scepticism, or, as Pascal 
himself calls it, Pyrrhonism, which occasionally goes the length 
of denying the possibility of any natural theology. Pascal explains 
all the contradictions and difficulties of human life and thought 
by the doctrine of the Fall, and relies on faith and revelation 
alone to  justify each other. 

N a t u r a l  Ph i losopher  and Mathematician- Pascal was a 
gredi rr~aii~ematician in aii age w1-iich produced Descartes, Fermat, 
Huygens, Wallis and Roberval. His precocity in mathematics is 
established by the fact that he had completed before he was six- 
teen years of age a work on the conic sections, in which he had 
laid down a series of propositions, discovered by himself, of such 
importance that they may be said to  form the foundations of the 
modern treatment of that subject. This work (like many others 
by the same master hand) was never published. We know some- 
thing of what i t  contained from a report by Leibnitz, who had 
seen it  in Paris, and from a re'sume' of its results published in 1640 
by Pascal himself, under the title Essai pour les coniques. The  
method was that of Girard Desargues, viz., the transformation of 
geometrical figures by  conical or optical projection. I n  this way 
he established the famous theorem that the intersections of the 
three pairs of opposite sides of a hexagon inscribed in a conic are 
collinear. This proposition, which he called the mystic hexagram, 
he made the keystone of his theory; from i t  alone he deduced 
more than 400 corollaries, embracing, according to his own 
account, the conics of Apollonius, and other results innumerable. 

Pascal also worked on the infinitesimal calculus, then in the 
embryonic form of Cavalieri's method of indivisibles. The cycloid 
was a famous curve in those days; i t  had been discussed by 
Galileo, Descartes, Fermat, Roberval and Torricelli, who had in 
turn exhausted their skill upon it. Pascal solved the hitherto 
refractory problem of the general quadrature of the cycloid, and 
proposed and solved a variety of others relating to the centre of 
gravity of the curve and its segments, and t o  the volume and 
centre of gravity of solids of revolution generated in  various ways 
by means of it. H e  published a number of these theorems with- 
out demonstration as a challenge to contemporary mathematicians. 
Solutions were furnished by  Wallis, Huygens, Wren and others; 
and Pascal published his own in the form of letters from Amos 
Dettonville (his assumed name as challenger) to Pierre de Car- 
cavy. His initiative led to  a great extension of our knowledge of 
the properties of the cycloid, and indirectly hastened the progress 
of the differential calculus. 

The mathematical theory of probability and the allied theory 
of the combinatorial analysis were in effect created by the cor- 
respondence between Pascal and Fermat, concerning certain ques- 
tions as to  the division of stakes in  games of chance, which had 
been propounded to the former by the gaming philosopher D e  
MCrC. Of the treatise D e  aleae geometria all that actually 
appeared was a fragment on the arithmetical triangle (Traitd 
dzt triangle arithme'tique, "Properties of the Figurate h'umbers"), 
printed in 1654, but not published till 1665, after his death. 

Pascal's work as a natural philosopher was not less remarkable 
than his discoveries in pure mathematics. His experiments and 
his treatise (written before 1651, published 1663) on the equilib- 
rium of fluids entitle him to rank with Galileo and Stevinus as 
one of the founders of the science of hydrodynamics. The idea 
of the pressure of the air and the invention of the instrument for 
measuring it  were both new when he made his famous experiment, 

showing that the height of the mercury column in a barometer 
decreases when it is carried upwards through the atmosphere. 
This experiment was made by himself in a tower a t  Paris, and was 
carried out on a grand scale under his instructions by his brother- 
in-law Florin PCrier on the Puy de DBme in Auvergne. I t s  suc- 
cess greatly helped to break down the old prejudices, and t o  
bring home to the minds of ordinary men the truth of the new 
ideas propounded by  Galileo and Torricelli. 

Whether we look a t  his pure mathematical o r  a t  his physical 
researches we see the strongest marks of a great original genius 
creating new ideas, and seizing upon, mastering, and pursuing 
farther everything that was fresh and unfamiliar in his time. 
We can still point to  much in exact science that is absolutely his; 
and we can indicate infinitely more which is due to  his inspiration. 

BIBLIOGR~PHY.-E~~~~O~S of Pascal's works are those by Bossut ( 5  
vols. 1779), Renouard (1803)~ Lefhre (1819), and Lahure (1858). 
The standard edition is by Brunschwig and Boutroux in the Grands 
Ccrivains de la France (14 vols., Paris, 1908-14). There is also a separate 
edition of the PensCes by Brunschwig (1904). Among other modern 
editions of the Pensdes may be mentioned that of Molinier (1877-7g), 
a carefully edited and interesting text, the important corrections of 
which have been introduced into Havet's last edition, and that of G. 
Micheiant (Freiburg, 1896). The main original source ior the biogra- 
phy of Pascal is P. Faughe, Lettres, opuscules et mdmoires de Mme. 
Pdrier et de Jacqueline, soeurs de Pascal, et de Marguerite PCrier, sa 
niBce (Paris, 1645). Works on Pascal are innumerable: Sainte-Beuve's 
Port Royal, Cousin's writings on Pascal and his Jacqueline Pascal, and 
the essays of the editors of the PensCes first mentioned are the most 
noteworthy. Recent handlings are, in French, E. Boutroux's Pascal 
(Paris, 1903), and, in English, R. H. Soltau, Pascal: The Man  and the 
Message (1927), which contains a selected bibliography. 

PASCAL, JEAN LOUIS (1837-1920), French architect, 
was born in  Paris June 4, 1837. At  the age of 16 he became a 
pupil of Gilbert. Later, when in the studio of Questel, he entered 
the &ole des Beaux-Arts, and amongst other distinctions gained 
the Grand Prix de R o m e  in 1866. On his return to  Paris in 1870, 
after his four years a t  the Villa Medici, he was appointed inspec- 
tor of works a t  the Louvre and the Tuileries. H e  became a 
member of the council of the Beaux-Arts and of the Institut de 
France, and was made a commandeur of the Legion of Honour. 
Pascal's work ranged from the commemorative monuments, 
erected t o  Henri Regnault a t  the Bcole des Beaux-Arts and 
President Carnot a t  Bordeaux, to  public and private buildings 
of every description. H e  lived long enough to see the com- 
pletion of his great work, the Biblioth6que Nationale, Paris. 
With M. Gaudet, he is  responsible for the splendid edition of 
Blondel's Architecture Fran~aise ,  published under the auspices of 
the French Government. The celebrated atelier, of which he was 
for so many years the head, is responsible for  the training of 
architects from every country in Europe, the United States and 
Canada. Pascal died in Paris in 1920. 

PASCHAL I., pope from 817 t o  824, a native of Rome, was 
raised t o  the pontificate by the acclamation of the clergy, shortly 
after the death of Stephen IV., and before the sanction of the 
emperor (Louis the Pious) had been obtained-a circumstance 
for which it  was one of his first cares to apologize. His relations 
with the imperial house, however, never became cordial; and 
he failed to win over the Roman nobles. H e  died i n  Rome while 
the imperial commissioners were investigating the circumstances 
of the murder of two important Roman personages seized a t  the 
Lateran. The successor of Paschal I. was Eugenius 11. 

PASCHAL II. (Ranieri), pope from Aug. 16, 1099, to  Jan. 
21, 1118, a native of Bieda, near Viterbo, was a Cluniac monk. 
H e  was created cardinal-priest of S. Clemente by Gregory VII. 
about 1076, and was consecrated pope in succession to Urban 11. 
on Aug. 14, 1099. I n  the long struggle with the emperors over in- 
vestiture, he zealously carried on the Hildebrandine policy, but 
with only partial success. I n  1104 Paschal instigated the em- 
peror's second son to rebel against his father, but soon found 
Henry V. even more persistent in maintaining the right of investi- 
ture than Henry IV. had been. The imperial Diet a t  Mainz invited 
(Jan. 1106) Paschal to  visit Germany and settle the trouble, 
but the pope in the Council of Guastalla (Oct. 1106) simply 
renewed the prohibition of investiture. In  the same year he 
ended the investiture struggle in England. At the close of 1106 he 



PASCHAL 111-PAS-DE-CALAIS 
sought in vain the mediation of King Philip and Prince Louis in 
the imperial struggle, but, his negotiations remaining without 
result, he returned to Italy in Sept. 1107. 

When Henry V advanced with an army into Italy in order to 
be crowned, the pope agreed to a compromise, but the Romans 
rose in revolt against the compact, and Henry retired taking with 
him pope and curia. After sixty-one days of harsh imprisonment, 
Paschal yielded and guaranteed investiture to  the emperor. Henry 
was then crowned in St. Peter's on April 13, and withdrew beyond 
the Alps. The Hildebrandine party was aroused to action, how- 
ever; a Lateran council of March 1 1 1 2  declared null and void 
the concessions extorted by  violence; a council held a t  Vienna in 
October actually excommunicated the emperor, and Paschal 
sanctioned the proceeding. Toward the end of the pontificate 
trouble began anew in England. On the death of the countess 
Matilda, who had bequeathed all her territories to  the Church 
( I  I I 5), the emperor at  once laid claim t o  them as imperial fiefs 
and forced the pope to flee from Rome. Paschal returned after 
the emperor's withdrawal a t  the beginning of I I IS, but died within 
a few days on Jan. 21, 1118. His successor was Gelasius 11. 

The principal sources for the life of Paschal I1 are his Letters in the 
Monumenta Germaniae lzistorica, Epistolae, vols. 3 ,  6 ,  7, 13, 17, 20- 

2 3 ,  25, and the Vita by Petrus Pisanus in the Liber pontificalis, ed. 
Duchesne (Paris, 1892). Important bulls are in J. A. G. von Pflugk- 
Harttung, Die Bullen der Piipste bis zum Ende des zwolften Jahrlzun- 
derts (Gotha, rgor), and a valuable digest in Jaffi-Wattenbach, Regesta 
pontif. ronzan. (1885-88). There is an exhaustive bibliography with an 
excellent article by Carl Mirbt in Herzog-Hauck, Realencyklopadie 
(3rd ed., 1904). See the Catholic Encyclopaedia. (C. H. H.) 

PASCHAL 111, anti-pope from I 164 to I 168, was elected the 
successor of Victor IV on April 22, 1164. H e  was an aged aristo- 
crat, Guido of Crema. Recognized a t  once by the emperor Fred- 
erick I he soon lost the support of Burgundy, but the emperor 
crushed opposition in  Germany, and gained the co-operation of 
Henry I1 of England. Supported by the victorious imperial army, 
Paschal was enthroned a t  St. Peter's on July 22, 1167, and Pope 
Alexander I11 became a fugitive. Suddenly imperial reverses, 
however, made Paschal glad in  the end to hold so much as the 
quarter on the right bank of the Tiber, where he died on Sept. 
20, 1168. He was succeeded by the anti-pope Callixtus 111. 

See A. Hauck, Kirchengeschichte Deutschlands, Bd. IV (Leipzig, 
1903, 259-276; H. Bohmer in Herzog-Hauck, Realencyklopadie, Bd. 
XIV, 724 seq.; and Lobkowitz, Statistik der Piipste (Freiburg i. B., 
190.5). 

PASCHAL CHRONICLE (Chronicum Alexandrinum or 
Constantinopolitanum; Fasti Siculi), so called from being based 
on the Easter canon, an outline of chronology from Adam to 
A.D. 629, n i t h  historical and theological notes. The work, which 
has lost some parts, has an introduction on Christian chronology 
and the Easter cycle. I t  was written under Heraclius (610-6411, 
and is generally attributed to an unknown Byzantine cleric and 
friend of the patriarch Sergius, who is alluded to as the author of 
certain ritual innovations. The so-called Byzantine or Roman era 
(which continued in use in the Greek Church until its liberation 
from the Turkish rule) was adopted in the Chronicum for the 
first time as the foundation of chronology, in accordance with 
which the date of the creation is given as March 21, 5507. The 
author is merely a compiler from earlier works except in  his 
history of the last 30 years. 

Editions: Dindorf (1832) with Ducange's preface and notes, in 
Corp. scriptorum kist. byzant.; Migne, Patrolog. graeca, xcii; see also 
Wachsmuth, Einl. ins Studiunz der alten Geschichte (1895) ; Gelzer, 
Sextus Afvicanus, ii, I (188j) ; v. der Hagen, Obseivationes i n  Heraclii 
nzethodum paschalem (1736, but still indispensable) ; Schwarz in 
Pauly-Wissowa, Realencyclop. iii, pt. 2 (1899) ; Krumbacher, Gesch. 
der bymnt .  Litt. (1897). 

PASCOLI, GIOVANNI (1855-191 2 ) ,  Italian poet, was 
born a t  San Mauro di Romagna on Dec. 31, 1855. He studied 
at  the college of the Scolopi fathers at  Urbino, and at  the 
University of Bologna. H e  then became a secondary school 
teacher. In  1891 he published his first volume of verse, Myricae. 
He then held chairs successively at  the Universities of Bologna, 
Messina and Pisa, and. finally, was appointed to succeed Carducci 
as professor of Italian literature at  Bologna. H e  published other 

volumes of poetry, Priflti poemett i  (1912), IVuovi poemetti, Cartti 
d i  Castelvecchio, Poefn i  conviviali, Poemi del Risorgimento,  
Canzoni di Re Enzio (1908) and Carn~ina (in Latin). Pascoli 
was a mystic, given to meditation and solitude, and his poetic out- 
put faithfully reflects the characteristics of his melancholy and 
extremely sensitive temperament. H e  died a t  Bologna on April 
6, 1912. 

See A. Galletti, La poesia e Z'arte di G. Pascoli (1918) ; J. J. Hart- 
man, De Joanne Pascoli poeta Latzno (1920); F.  Morabito, I1 
Misticismo di Giovanni Pascoli (11320) ; A. Valentin, I Pascoli, Les 
tlzdnzes de son inspiratzon (1925). 

PAS-DE-CALAIS, a maritime department of northern 
France, formed in 1790 of nearly the whole of Artois and the 
northern maritime portion of Picardy including Boulonnais, 
Calaisis, Ponthieu and the districts of Langle and Bredenarde. 
and bounded north by the Straits of Dover ("Pas de Calais"). 
east by the department of Nord, south by that of Somme, and 
west by the English channel. Pop. (1936) 1,179,467; area 2,607 
sq.mi. Except in the neighbourhood of Boulogne-sur-Mer with its 
cdtes de  fer or  "iron coasts," the seaboard of the department, 
which measures 65 mi., consists of dunes. From the mouth of the 
Aa (the limit towards Nord) i t  trends west-southwest to Gris 
Nez, the point of France nearest t o  England; in this section lie 
the port of Calais, Cape Blanc Nez, rising 440 ft.  above the 
sandy shores, and the port of Wissant (Wishant). The seaside 
resorts include Boulogne, Berck, Paris-Plage, Wimereux, etc. Be- 
yond Griz Nez the direction is due south; in this section are the 
small port of Ambleteuse, Boulogne a t  the mouth of the Liane, 
and the two bays formed by the estuaries of the Canche and the 
Authie (the limit towards Somme). 

The dominant feature of the department is the Cretaceous scarp 
extending northwestward towards the sea, and revealing, between 
Boulogne and Calais, lower Cretaceous, Jurassic and a little Palaeo- 
zoic rock in what is really the eastern end of the Wealden dome of 
southeast England. The greatest height reached by the scarp in 
the department is about 710 ft. in the northwest. The scarp 
overlooks the plains of Flanders on the north and is the source of 
the Aa, Lys, Scarpe, SensCe and Escant. I t  is the defensible line 
of France in the north, and most of it  remained in the possession 
of the Franco-British armies throughout World War I, but the 
ridges of Vimy and Bapaume were the scenes of very severe fight- 
ing. In  World Urar I1 the department was occupied by the Ger- 
mans in June 1940 and later suffered severe Allied air raids. North 
of the hills between St. Omer and Boulogne, to  the south of Grave- 
lines and the southeast of Calais, lies the district of the Watter- 
gands, fens now drained by  means of canals and dikes, and turned 
into highly productive land. The climate is free from extremes 
of heat and cold, but damp and changeable. At Arras the mean 
annual temperature is 47"; on the coast it  is higher. The rainfall 
varies from 24 to 32 in., though a t  Cape Gris Nez the latter 
figure is much exceeded. Cereals are largely grown and also 
potatoes, sugar beets, forage. oil plants and tobacco. Market 
gardening flourishes in the VTattergands. Livestock and poultry 
are reared, and the horses of the Boulonnais are famous. 

The department is the chief in France for the production of 
coal, its principal coal basin, a continuation of that of Valen- 
ciennes, centering round BCthune. The manufacture of beetroot 
sugar, oil and alcohol distilling, ironworking, dyeing, brewing. 
papermaking, and various branches of the textile -manufacture. 
are the chief industries. Boulogne, Calais and Etaples equip 
vessels for the cod, herring and mackerel fisheries. Calais and 
Boulogne are important ports of passenger transit for England; 
and Boulogne also carries on a large export trade in the products 
of the department. The canal system comprises part of the Aa, 
the Lys, the Scarpe, the Deule (a tributary of the Lys passing 

1 by Lille) , the Lawe ( a  tributary of the Lys passing by  BCthune) . 
and the SensCe (an affluent of the Scheldt), as  well as the canals 
of Aire to Bauvin, NeuffossC, Calais, Calais to  Ardres, etc., and 

1 thus a line of communication is formed from the Scheldt to  the 
sea by BCthune, St. Omer and Calais, with branches to  Gravelines 
and Dunkirk. The department is served by the Northern railway. 

I 
Pas-de-Calais forms the diocese of Arras (archbishopric of 

1 Cambrai), belongs to  the district of the I army corps, the edu- 
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revolt of Poland, and after the fall of Warsaw, which gave the 
death-blow to Polish independence, he was raised to  the dignity of 
prince of Warsaw, and created viceroy of the kingdom of Poland. 
On the outbreak of the insurrection of Hungary in 1848 he com- 
manded the Russian troops sent to the aid of Austria, and com- 
pelled the surrender of the Hungarians at  VilLgos. I n  April 1854 
he commanded the army of the Danube, but on June 9, a t  Silistria, 
he was defeated. H e  died on Feb. 13, 1856 at  Warsaw. 

See Tolstoy, Essai biographique et historique sur le feld-mare'cha, 
Prince de Varsovie (Paris, 1835) ; Notice biographique sur le Mardcha, 
Paske'vitch (Leipzig, 1856) ; and Prince Stcherbatov's Life (St. Peters- 
burg, 1888-94). 

PASQUE-FLOWER, the name applied to  any species of 
the genus Pulsatilla, of the fanlily Ranunculaceae (q.v.). They are 
low, stemless, densely silky-hairy perennial herbs, rising from 
thick rootstocks and bearing long-stalked, digitately-divided 
leaves and large purple or lavender flo~vers, followed by a fruit- 
ing head of silky achenes with long feathery tails (styles). 

The European pasque-flower (Pulsatilla vulgaris), with violet 
purple flowers, widespread on the continent, grows in chalky pas- 
tures in England. 

The American pasque-flower (P. patens),  with light bluish or 
pale lavender flowers, is aljundant on prairies from Illinois to 
Alberta and southward in the Great Plains to Texas; it  occurs 
also in British Columbia. Both species are planted in gardens. 
especially in some of their horticultural forms, some of which 
have red flowers or variegated leaves. By some botanists the 
pasque-flowers are considered as of the genus Clematis. 

PASQUIER, ETIENNE (I  529-1 61 5), French lawyer and 
man of letters, was born at  Paris, on June 7, 1529, by his own 
account, according to others a year earlier. H e  was called to  
the Paris bar in 1549. I n  1560 he published the first book of his 
Reclzerclzes de la France. I n  1565, when he was 36, his fame was 
established by a great speech still extant, in which he pleaded the 
cause of the University of Paris against the Jesuits, and won it. 
Meanwhile he pursued the Recherches steadily. He left ac- 
counts of the jests of himself and his colleagues at  the Grands 
Jours of Poitiers in 1579 (the celebrated collection of poems on 
a flea) and Troyes in 1583. In  1585 Pasquier was appointed by 
Henry 111. advocate-general a t  the Paris cour des comptes. H e  
died on Sept. I, 1615. 

Pasquier's work was considerable, and it has never been fully 
collected or indeed printed. The standard edition is that of Amsterdam 
( Z  VO~S., 1723). But for ordinary readers the selections of Lbon 
Feughre, published at Paris ( z  vols., 1849), with an elaborate intro- 
duction, are most accessible. As a poet Pasquier is chiefly interesting 
as a minor member of the PlCiade movement. As a prose writer he 
is of much more account. The three chief divisions of his prose work 
are his Recherches, his letters and his professional speeches. See H. 
Gaudriilait, "Etienne Pasquier," in the Se'ance publique of the Institut 
Royal for 1839. 

PASQUIER, ETIENNE DENIS, DUKE (1767-1862), 
French statesman, was born on April 22, 1767. H e  was a coun- 
sellor of the Paris parlement. Napoleon in 1810 made him pre- 
fect of police. H e  was .captured in the strange conspiracy of the 
republican general, Malet (Oct. 181 2), who, giving out that 
Napoleon had perished in Russia, managed to surprise and cap- 
ture some of the ministers and other authorities a t  Paris. H e  soon, 
however, regained his liberty. 

When Napoleon abdicated in April 1814 Pasquier resigned 
the prefecture of police, whereupon Louis XVIII .  allotted t@ him 
the control of roads and bridges. H e  held various ministerial 
offices under Louis XVIII. ,  but refused to join the reactionary 
cabinets of the close of the reign of Charles X.  After the July 
Revolution (1830) he became president of the Chamber of Peers 
-a post which he held through the whole of the reign of Louis 
Philippe (1830-48). I n  Feb. 1848, Pasquier retired from active 
life. He died in 1862. 

See Me'moires du Chancelier Parquier ( 6  vols., 1893-95; partly 
translated into English, 4 vols., 1893-94). Also Louis de Viel-Castel, 
Histoire de h Restauration, vols. i.-iv. (zo vols., 186~-77). 

PASSAGE RITES. The social and religious orders are con- 
cerned with, interpret, explain, and exploit the facts of the bio- 
logical order, Man passes from one stage of life to  another con- 

tinuously. Yet there are breaks, moments of discontinuity. All the 
various moments of discontinuity in the social life are the oc- 
casions of passage rites. Time and place, age and status, social 
ideas, determine their detail, but all exhibit a common form 
because all serve a common purpose. What is new is dangerous. 
What is new may be necessary or inevitable, fore-ordained and 
foreseen. The nearest source of strength for the individual is 
found in the solidaritv of his societv. The cake of custom con- 
strains and protects h:lm. All passagk rites consist of a period of 
separation marked by formal acts of severance, physical or sym- 
bolic. This is followed by a period of delay, sometimes of some 
length, and is completed by a series of rites uniting the individual 
to his society; indeed they make him a member of his society. 
Other ends may be served by subordinate ancillary rites which 
often acquire such prominence as to  obscure the primary purpose. 
Thus marriage rites contain various elements but as a whole are 
typically passage rites. Birth rites, naming rites, initiation rites, 
marriage rites, and funeral rites, exhibit these essential features. 
The common purpose is to effect and to mark a change in the 
status of the individual, to  affirm and to confirm the solidarity of 
society, and to protect the individual a t  the moments when by 
social or physical necessity he is subjected to  abnormal emotional 
stress, and therefore dangerous. 

See the articles CONSECRATION, MANA, MARRIAGE, RITUAL, 
TABU. 

BIBLI~GRAPE~Y.--A. Van Gennep, Les Rites de Passage (1909) ; A. R. 
Brown, The Andaman Islanders (1922). 

PASSAIC, a city of Passaic county, New Jersey, U.S.A., on 
the Passaic river, 9 mi. above Newark and 4 mi. below Paterson. 
I t  is served by the Erie, the Lackawanna and the New York, Sus- 
quehanna and Western railways, and motorbus lines. Pop. (1930) 
62,959; (1940) 61,394. The city has a land area of 3.1 sq.mi.; an 
assessed valuation for 1940 of $80,345,654; and a commission 
form of government. I t  shares in the water-supply from the 
Wanaque watershed and empties its sewage into the great Passaic 
Valley drain. (See  NEWARK.) Passaic has long been an im- 
portant manufacturing centre, with highly diversified indus- 
tries, and the output of its factories in 1939 was valued a t  
$97,398,228. A settlement was established here by the Dutch in 
1679. Until the middle of the 19th century it  was called Acquac- 
kanonk or Paterson Landing. I n  1873 it  was chartered as  a city. 
Between 1880 and 1910 the population increased from 6,532 to 
54,773, doubling in each of the three decades. 

PASSAU, a town and episcopal see of Germany, in the prov- 
ince of Lower Bavaria, a t  the confluence of the Danube, the 
Inn and the Ilz, close to  the Austrian frontier, 89 mi. N.E. 
from Munich and 74 S.E. of Regensburg by rail. Pop. (1939) 
26,066, nearly all being Roman Catholics. On the site of the 
present Innstadt there was a pre-Roman settlement, Boiudurum. 
Afterwards the Romans established a colony of Batavian veterans, 
the castra batava here. I t  received civic rights in 1225. The 
bishopric was founded by St. Boniface in  738 and included until 
1468 not only much of Bavaria, but practically the whole of the 
archduchy of Austria. About 1260 the bishop became a prince 
of the empire. I n  1803 the bishopric was secularized, and in 
1805 its lands came into the possession of Bavaria. The area, 
which was diminished in the 15th, and again in the 18th century, 
was then about 350 sq.m., and the population about 50,000. A 
new bishopric of Passau, with ecclesiastical jurisdiction only, was 
established in 181 7. 

Passau consists of the town proper, lying on the rocky tongue 
of land between the Danube and the Inn, and of suburbs, lying 
along the other rivers. Of the 11 churches, the most interesting 
is the cathedral of St. Stephen. The two linked fortresses, the 
Oberhaus and the Niederhaus, are the remains of the fortifications. 
The former was built early in the 13th century by the bishop 
in consequence of a revolt on the part of the citizens; the 
latter is mentioned as early as 737. The  chief industries are  
the manufacture of tobacco, beer, leather, porcelain, machinery, 
paper, iron founding and the quarrying of graphite and granite. 
Large quantities of timber are floated down the Ilz. Passau is a 
tourist centre, and has an important river trade, especially since 
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the construction of the Rhine-Main-Danube canal. ' 

See W. M. Schmidt, Gesch. der Stadt Passau ( 1 9 2 8 ) .  

PASSCHENDAELE, BATTLE OF, 1917. This pro- 
tracted operation formed part of the still more prolonged offensive 
known as and described under YPRES, BATTLES OF, 1917. But be- 
cause of its unhappy significance as the final stage and ultimately 
the final goal of these operations, the term "Passchendaele Offen- 
sive" is often used to denote not merely the part but the whole. 

PASSERAT, JEAN (1534-16021, French poet, was born 
a t  Troyes on Oct. 18, 1534. H e  studied a t  the university of Paris 
and is said to  have worked in a mine. H e  was, however, a scholar 
by natural taste and became eventually a teacher at  the Collkge 
de Plessis, and on the death of Ramus was made professor of 
Latin in 1572 in the Collkge de France. I n  the meanwhile Passerat 
had studied law and had composed much agreeable poetry in the 
PlCiade style, the best pieces being his short ode D u  prenzzev 
jour de mai, and the charming villanelle, J'ai perdu nza tourter- 
elle. His exact share in the Satyre me'nippe'e (Tours, 1594), the 
great manifesto of the politique or Moderate Royalist party when 
it had declared itself for  Henry of Navarre, is differently stated, 
but it  is agreed that he ~ a ~ r e t e  most of the verse, and the 
harangue of the guerrilla chief Rieux is sometimes attributed to  
him. The famous lines Szir la journe'e de Senlis, in which he corn- 
mends the duc d'Aumalels ability in running away, is one of the 
most celebrated political songs in  French. Toward the end of 
his life he became blind. H e  died in Paris, Sept. 14, 1602. 

See a notice by P. Blanchemain prefixcd to his edition of Passerat's 
Poe'sies frangaises (1880). Among his Latin works should be noticed 
Zialendae januariae et varia qz~aed~zn* poemate ( 2  vols., 16061, ad- 
dressed chiefly to his friend and patron Henri de Mesmes. For the 
Satyre me'nippde see the edition of Charles Read (1876) .  

PASSERES or PASSERIFORMES, the largest order of 
birds, containing most of the highest forms. They are the true 
perching birds, with three toes directed forwards and one back- 
uards;  the latter is long and is moved by a separate tendon from 
that moving the front ones There are betneen 5,000 and 6,000 
species, mostly small birds; they fall into two sections, the 

consists of a receptacle varying in form from that of a shallow 
saucer to that of a long cylindrical or trumpet-shaped tube, and 
giving off from its upper border the five sepals, the five petals 
(rarely these latter are absent), and the threads or membranous 
processes constituting the "corona." This corona forms the most 
conspicuous and beautiful part of the flower of many species, and 
consists of outgrowths from the tube formed subsequently to 
the other parts ; i t  is morphologically useful in favouring the cross- 
pollination of the flower by means of insects. From the base of 
the inner part of the tube of the flower, but quite free from it.  
uprises a cylindrical stalk surrounded below by a small cup-like 
outgrowth, and bearing above the middle a ring of five flat fila- 

ments each bttached by a thread- 
like point to an anther. Above 
the ring of stamens is the ovary 
itself, upraised on a prolonga- 
tion of the same stalk which bears 
the filaments, or sessile. The 
stalk supporting the stamens and 
ovary is called the "gynophore" 
or the "gy17anrlrnphnre," and is n 
characteristic of the family. 

The ovary of passion-flowers is 
one-celled with three parietal 
placentas, and bears a t  the top 
three styles, each terminated by 
a large button-like stigma. The 
ovary ripens into a berry-like, 
very rarely capsular, fruit with 
the three groups of seeds arranged 
in lines along the walls, but im- 
bedded in a pulpy arillus derived 
from the stalk of the seed. This 
succulent berry is in some cases 
highly perfumed, and affords a 

i Mesomyodi, with a simple syrinx (see SONG OF BIRDS) and hence 
songless, and the Acromyodi with a complex syrinx and including 
all the true song-birds, besides others. In  size, passerines range 1 
from the minute wrens, sun-birds and flower-peckers (qq.v ) to , 

delicate frcit for the dessert-table, 
as in the case of the granadilla 
P. quadrangularis. P. edz~lis, 
the purple granadilla, and P. 
laurifolia, the yellow grana- 

the relatively large crows and birds of paradise (9q.v . ) .  The order / 
includes songsters such as the nightingale, mocking-bird, bulbul, 
skylark, song and hermit thrushes, cocks of the rock, birds of 
paradise, the cardinals, pittas, etc. (See ORXITHOLOGY; BIRDS.) 

PASSFIELD, LORD: see WEBB, SIDNEY. 
PASSION, a term used in two main senses: ( I )  the suffering 

of pain and ( 2 )  feeling or emotion. The first is chiefly used of 
the suffering of Jesus Christ, extending from the time of the 
agony in the garden until His death on the Cross. In this sense, 
passio (late Lat.) was used by the early Christian writers, and 
the term is also applied to  the sufferings and deeds of saints and 
martyrs. Passion Week is the name given to the fifth week in 
Lent, beginning with Passion Sunday. One of the earlier forms of 
oratorio developed from the ancient church us'ipe of reciting in 
Holy Week the story of the Passion, to appropriate plain-song 
music. 

The secondary sense of "passion" is due to the late use of 
passio to translate the Greek philosophical term ~ h Q o s ,  the 
classical Latin equivalent being aaectus. The modern use gen- 
erally restricts the term to strong and uncontrolled emotion. 

PASSION-FLOWER (Passijlova), the typical genus of the 
family Passifloraceae, to  which it  gives its name. The name 
passion-flower-fios passionis-arose from the supposed resem- 
blance of the corona to the crown of thorns, and of the other 
parts of the flower to the nails, or wounds, while the five sepals 
and five petals were taken to symbolize the ten Apostles-Peter. 
who denied, and Judas, who betrayed, being left out of the 
reckoning. There are about 300 species, most l j~ natives of western 
tropical South America; others are found in various tropical and 
subtropical districts of both hemispheres They are mostly tendril- 
bearing, herbaceous vines with alternate, often lobed leaves 

The inflorescence is usually of a cymose character. The flower 

;;;;R B,*fi;OONNNAl;;;TolRE DES PLANTES" dilla. are, with the common sort 
p,,,,,,., , , , , ~,,,,,FLoRA widely grown in tropical America 
C A E R U L E A ) ,  S H O W I N G  ( A )  FLOW- for  their fruit. P .  ~naliformis 
E R S  A N D  CLIMBING HABIT.  ( 61  is the sweet calabash of the 
L O N G I T U D I N A L  S E C T I O N  THROUGH west  Indies. The fruits do not 
THE usually exceed in size a hen's 
or a swan's egg, but that of P, macrocarpa is a gourd-like oblong 
fruit attaining a weight of 7 to 8 pounds. 

I n  the United States about 10 native species of Passiflora 
occur, chiefly in the south and southwest. The passion-vine (P. 
incarnata), climbing 10 to 30 ft .  high, with pink and white 
flowers and a yellow, berry-like, edible fruit, 2 in. long, is found 
from Virginia to Missouri south to  Florida and Oklahoma. I t  is 
usually called maypop and is the state flower of Tennessee. The 
yellow passion-flower (P. lutea), of similar range, is a smaller 
plant, ~ i t h  greenish-yellow flowers and purple fruit. 

(N. TR.; X.) 
PASSIONISTS, a congregation of men of the Roman Cath- 

olic Church comprising priests, seminarists and lay auxiliaries. 
I ts  official title is The Congregation of the Discalced Clerks of 
the most Holy Cross and Passion of our Lord Jesus Christ. I t  
was founded by St. Paul of the Cross whose name was Paul 
Francis Daneo. H e  was born a t  Ovado, Italy, Jan. 3, 1694; died 
a t  Rome, Oct. 18, 1775; and was canonized, June 29, 1867. The 
Passionists were established at Castelazzo, Italy, 1725. 

The Passionist congregation endeavours to unite the active 
and the contemplative forms of the religious life. Passinnists take 
the three cuitomary von-s of poverty, chastity and obedience to 
~ h i c h  a fourth is added, that of promoting in the hearts of the 
faithful a deirotion to the Passion and Death of Jesus Christ 
The vows made are sinzple, not solemn, and are perpetual from 
their final profession. Their houses are not endowed, although 



PASSOVER 

- - - .  
A. In  the Elohist Book of the Covenant (Exod. xxiii.). 
B. I n  the Yahwist Source (Exod. xxxiv. 18-21, 25). - 
C. In  the Yahwistic History (Exod. xii. 21-27, 29-36, 38-39, 

xiii. 3-16). 
D. The Deuteronomist (Deut. xvi. 1-8, 16-17). 
E. I n  the Holiness Code (Lev. xxiii. 4-8, 9-14). 
F. I n  the Priestly History (Exod. xii. 1-20, 28-31, xiii. 1-2). 
G. In  the Secondary Sources of the Priestly Code (Exod. xii. 

40-41, 43-50, ix. 1-14, xiv. 16-25). 

they are allowed to possess in common, buildings with a few acres 
of land attached. 

During the lifetime of St. Paul of the Cross 12 houses of his 
institute were established in Italy and this number was greatly 
augmented during the ensuing years until 1810, when, by the order 
of Napoleon, they were suppressed together with all other religious 
institutions. From the time of the restoration of the congregation 
under Pius VII., the institute has spread throughout the world. 
At present houses of the congregation are found in Italy, France, 
Germany, Austria, England, Scotland, Ireland, Spain, Holland, 
Belgium, Poland, United States, Canada, Mexico, Colombia, Cuba, 
Argentine, Chile, Peru, Brazil, Australia, China, Rumania and 
Bulgaria. 

See Father Pius, The Life of St .  Paul of the Cross (Dublin, 1868) ; 
Felix Ward, The Passionists (Benziger, New York, 1923). 
PASSOVER, a spring festival celebrated by the Jews in corn- 

memoration of the Exodus from Egypt by a family feast in the 
home on the first evening, and by abstaining from leaven during 
the seven days of the feast. According to tradition, the first Pass- 
over ("the Passover of Egyptx) was preordained by Moses at the 
command of God. The Israelites were commanded to select on 
the tenth of Abib (Nisan), a he-lamb of the first year, without 
blemish, to kill i t  on the eve of the fourteenth, and to sprinkle with 
its blood the lintel and side post of the doors of their dwellings 
so that the Lord should "pass-over" them when he went forth to 
slay the first-born of the Egyptians. The lamb thus drained of 
blood was to be roasted and entirely consumed by the Israelites, 
who should be ready with loins girded, shoes on feet and staff in 
hand so as to be prepared for the Exodus. In  memory of this the 
Israelites were for all time to eat unleavened bread (Mazzoth) 
for seven days, as well as keep the sacrifice of the Passover on the 
eve between the fourteenth and the fifteenth of Nisan. This 
evening meal was not to be attended by any stranger or uncircum- 
cised person. "On the morrow of the Sabbathn a wavemoffering 
of a sheaf of barley was to be made. 

Various theories have been from time to time proposed to 
account for this complex of enactments. J. Spencer in his De 
legibus Hebrneorz~m (168;) saw in the Passover a practical pro- 
test against the Egyptian worship of Apis. Vatke considered it  a 
celebration of the spring solstice, Bauer a means of removing the 
impurity of the old year. Lengerke recognized a double motive: 
the lamb for atonement, the unleavened bread as a trace of the 
haste of the early harvest. Ewald regarded the Passover as an 
original pre-Mosaic spring Festival made to serve the interest of 
purity and atonement. 

Investigations based on minute literary analysis of the Penta- 
teuch, were begun by Graf, continued by Kuenen, and culminated 
in the work of Wellhausen and Robertson Smith. The modern 
view claims to determine the respective ages and relative ,-hrono- 
logical position of the various passages in which the Passover is 
referred to in the Pentateuch, and assumes that each successive 
stratum represents the practice in ancient Israel a t  the time of 
composition, laying great stress upon the omissions as implying 
non-existence. The main passages and their contents are arranged 
chronologically in the following wav :- 

Many discrepancies have been observed by critics in the dif- 
ferent portions of this series of enactments. Thus in the Elohist 
and in Deuteronomy the date of the festival is only vaguely stated 
to be in the month of Abib, while in the Holiness Code and in the 
Priestly History the exact date is given and so on. 

As regards the character and significance of the two feasts it 
may be noted that the Passover (Nisan I j) is taken back to the 

beginning of the national history. I t  originally connoted a pastoral 1 feast celebrating the birth of the lambs. I t  goes back to the desert 
period, whereas the Feast of Unleavened Bread is an agricultural 
observance and cannot have been practised before the entry into 
Palestine. The "sheaf of first-fruits of your harvest" mentioned in 
Lev. xxiii. 10, is associated in Jewish tradition with the barley 
harvest (Mishna, Menaclzoth x.). 

The folk-etymology of the word Passover given in Exod. xii. 23 
seems to connect the original of the feast with a threshold cove- 
nant (see Trumbull, Threslzold Covenant, 11902) ; the daubing of 
the side-posts and lintel with blood at the original Passover, which 
finds its counterpart in Babylonian custom (Zimmern, Beit. z .  Bab. 
Rel. ii. 126-7) and in Arabic usage (Wakidi, ed. Kremer, p. 28), 
implies a blood covenant. 

The feast is connected both in  later Jewish tradition and among 
the Samaritans with the sacro-sanctity of the first-born. Hebrew 
tradition further connects the revelation of the sacred name of 
the God of the Hebrews with the festival, and thus connects it 
with the Exodus, the beginning of the theocratic life of the na- 
tion. There seems no direct connection between the Paschal sacri- 
fice and an agricultural festival; the Hebrew tradition, to some 
extent, dissociates them by making the sacrifice on 14th of Nisan 
and beginning the Feast of Unleavened Bread on 15th. 

Wellhausen and Robertson Smith suggested that the Passover 
was, in its original form, connected with the sacrifice of the first- 
lings, and the latter points to the Arabic annual sacrifices called 
'atair, which some of the lexicographers interpret as firstlings. 
These were presented in the month of Rajab, corresponding to 
Nisan (Smith, Religion of Sevtites). But the real Arabic sacri- 
fice of firstlings was called fara; it  might be sacrificed a t  any time. 
as was also the case with the Hebrews (Exod. xxii. 30). The 
paschal lamb was not necessarily a firstling, but only in the first 
year of its life (Exod. xii. 5).  The suggestion of Wellhausen and 
Robertson Smith confuses the offering of firstlings (Arabic fara) 
and that of the first yearlings of the year in the spring (Arabic 
'atair). I t  is possible that the Passover was originally connected 
with the latter (cf. M'ellhausen, Reste nrab. Heidentums). As re- 
gards the feast of Unleavened Bread, now indissolubly connected 
with the Paschal sacrifice, no satisfactory explanation has been 
given either of its original intention or of its connection with the 
Passover. I t  has been suggested that it was originally a hag (hajj) 
Or pikrimage feast to  Jerusalem, of which there were three in the 
Year connected with the agricultural festivals (Exod. xxxiv. 17  
~e9.1.  But the real agricultural occasion was not the eating of 
unleavened bread but the offering of the first sheaf of the barley 
harvest on the "morrow of the Sabbath" in the Passover week 
(Lev. xxiii. 10 seq.). This occasion determined the second agri- 
cultural festival, the Feast of ii'eeks, fifty days later (Deut. xvi. 
9 ;  Lev. xxiii. 16; see PENTECOST). I t  still remains possible there- 
fore, that the seven days' eating of unleavened bread (and bitter 
herbs) is an historical reminiscence of the incidents of the Exodus 
where the normal commissariat did not begin until a week after 
the first exit. On the other hand, the absence of leaven may recall 
primitive practice before its introduction as a domestic luxury. 

According to Robertson Smith, the develoament of the various 
institutions-connected with the Passover was-as follows. I n  Egypt 
the Israelites, as a pastoral people, sacrificed the firstlings of their 
flocks in the spring, and, according to tradition, it  was a refusal to 
permit a general gathering for this purpose that caused the Exodus. 
When the Israelites settled in Canaan they found there an agri- 
cultural festival connected with the beginnings of the barley 
harvest, which coincided in point of date with the Passover and 
was accordingly associated with it. At the time of the reformation 
under Josiah, represented by Deuteronomy, the attempt was made 
to turn the family thank-offering of firstlings into a sacrificial rite 
performed by the priests in the Temple with the aid of the males 
of each household, who had to come up to Jerusalem but left the 
next morning to celebrate the Feast of Unleavened Bread in their 
homes. During the exile this was found impossible, and the old 
home ceremonial was revived and was kept up even after the 
return from the exile. There appears to have been at  first consid- 
erable variety in the mode of k e e ~ i n g  the Passover, but the earliest 



mention in the historical narratives (Josh. v. 1 1 )  connects the 
Paschal sacrifice with the eating of unleavened bread. 

At any rate the Samaritans have throughout their history ob- 
served the Passover with all its Pentateuchal ceremonial and still 
observe it  down to the present day. They sacrifice the paschal 
lamb, which is probably the oldest religious rite that has been con- 
tinuously kept up. I n  two important points they differ from later 
Jewish interpretation. The term "between the evenings" (Lev. 
xxiii. j) they take as the time between sunset and dark, and "the 
morrow of the Sabbath" (v. 1 1 )  they take literally as the first 
Sunday in the Passover week; wherein they agree with the Sad- 
ducees, Boethusians, Karaites and other Jewish sectaries. The 
Paschal Lamb is no longer eaten, but represented by the shank 
bone of a lamb roasted in the ashes; unleavened bread and bitter 
herbs (harose th)  are eaten; four cups of wine are drunk before 
and after the repast, and a certain number of Psalms are recited. 

The Passover among the Jews is regarded as the Festival of 
Freedom. I t  seems probable in any case that the ritual of the 
Mass has grown out of that of the Passover service (see Bickell, 
iMesse u n d  Pascha, trans. W .  F. Skene, Edinburgh, 1891) .  Up to 
the Niieiie Council the Church kept Easter (q.;.) coincident with 
the Jewish Passover, but after that period took elaborate pre- 
cautions to  dissociate the two. 

BIBLIOGRAPHY.-The commentaries on Exodus and Leviticus; that 
of Kalisch on the latter book (vol. ii., London, 1871) anticipates much 
of the critical position. The article in Winer's Bibl. Realworterbuch 
gives a succinct account of the older views. A not altogether unsuccess- 
ful attempt to defend the Jewish orthodox position is made by Hoff- 
mann in his Comme?rtary on Leviticus (Berlin, 1906). Wellhausen's 
views are given in his Prolegomena. A critical yet conservative view 
of the whole question is given by R. Schaefer, Das Passah-Mazzoth- 
Fest (Gutersloh, 1900) which has been partly followed above. For the 
general attitude towards the comparative claims of institutional archae- 
ology and literary criticism adopted above see J. Jacobs, Studies in 
Biblical Archaeology (London, 1895). See also I. Abrahams, Annotated 
Jewish Prayer Book (London, 1g14), and Oesterley, Jrwislz Back- 
ground o f  the early Christian liturgy (London, 1926). 

(J. JA.; G. H. B.) 
PASSBW, FRANZ LUDWIG CARL FRIEDRICH 

(1786-1833),  German classical scholar and lexicographer, was 
born at  Ludwigslust in Mecklenburg-Schwerin on Sept. 2 0 ,  1786,  
was professor of ancient literature at  Breslau, and died there on 
March 1 1 ,  1833.  H e  aroused great opposition by his advocacy 
of mmnastic exercises. Passow's great work was his Hand- 
worterbuch d e r  griechischen Sprache ( 1 8 1 9 - q ) ,  originally a re- 
vision of J. G. Schneider's lexicon, which appeared in the fourth 
edition ( 1 5 3 1 )  as an independent work, without Schneider's name 
(new ed. by Cronert, 1 9 0 1 ) .  I t  formed the basis of Liddell and 
Scott's lexicon. 

See L. and A. Wachler, Franz Passoza's Leben und Briefe (1839), 
which contains a full bibliography. 

PASSPORT, or safe-conduct in time of war, a document 
granted by a belligerent Power to  protect persons and property 
from the operation of hostilities. I n  the case of the ship of a 
neutral Power, the passport is a requisition by the Government 
of the neutral State to  suffer the vessel to pass freely with the 
crew, cargo, passengers, etc., without molestation by the bel- 
ligerents. A passport is also a document authorizing a person to 
pass out of or into a country, or a licence or safe-conduct to the 
person specified therein and authenticating his right to aid and 
protection. Passports are usually granted by the foreign office of 
a State, or by its diplomatic agents abroad. They may be granted 
to naturalized as  well as natural-born British subjects. 

I n  the United States, passports are issued by the Department 
of State a t  Washington, and, for the benefit of American citi- 
zens abroad, where there is no question of their citizenship, a t  
a large number of American consular offices. 

See N. W. Sibley, "The Passport System," Jour. Comp. Leg. new 
series, vol. vii. 

PASSY, FREDERIC (1822-1g12),  French economist and 
pacifist, was born in 1822 and was a nephew of the economist 
Hippolyte Passy ( I  793-1880), finance minister to Louis Philippe 
and to Louis Napoleon's republican Government. His first work, 
Mklanges kconomiques,  appeared in 1857. H e  was an ardent free- 
trader and an admirer of Cobden. I n  1867 he founded the Ligue 

Internationale de la Paix, afterwards known as the SociCtC Fran- 
caise pour 1'Arbitrage entre Nations, and devoted himself to  the 
promotion of international peace. From 1881 to ~ S g g  he was 
deputy for the Seine department. I n  1901 he shared the Nobel 
Peace prize with Dunant. H e  died in  Paris on June 12,  1912.  

His published works include De la Proprie'td Intellectz~elle (1859), 
L ~ ~ o n s  d'e'conomie politiqz~e (186~-61) ; La Ddmocratie et Plnstructiolz 
(1864) ; L'Histoire d u  Travail (1873), Malthus et sa Doctrine (1868) ; 
La Solidaritd d u  Travail et d u  Capztal (1875), and Le Petit Poucet 
dzh XIXtJie si8cle; George Stephenson (1881). 

PASTE, a term applied to  substances used for various pur- 
poses, e.g., in cookery, a mixture of flour and water, with lard or 
butter added, for making pastry. The household and school 
paste, commonly used as an adhesive for paper, may be made 
by pouring hot water slowly over wheat or rye flour which upon 
reaching a certain temperature thickens and exhibits adhesive 
qualities. Compounds possessing greater adhesiveness are made 
by adding resin, alum, glue, and similar substances. The term 
also refers to the prepared "body" clay used in making pottery 
and porcelains (9 .v . ) .  Specially prepared glass, known as 
"strass" from which artificial gems (q.v.) are made is also so 
named. Anglers use "paste" to describe the soft compositions 
sometimes utilized for fish bait. In  mineral technology paste 
designates the substance in which the minerals being mined are 
imbedded. 

PASTEBOARD : see CARDBOARD. 
PASTEL, the simplest of all methods of laying colour upon a 

flat surface. The colours used consist practically of the pure pow- 
der colours; whereas in other methods, the colours have to be 
mixed with some medium, the immediate result often being that 
the tone of the colour is lowered, and even if on drying the orig- 
inal tone is restored, as in fresco (q.v ), the artist while a t  work 
can only calculate what the picture will look like when dry. I n  
pure pastel as the colour is put on so it remains. The disadvan- 
tage of pastel is that its life is precarious, not because its colours 
are more fugitive than in other methods but because it  remains on 
the surface of the paper, liable, unless protected by glass, to be 
rubbed off by any chance touch. On the other hand, if certain 
precautions are observed during the course of applying the colour 
i t  is able to resist violent shocks. 

Pastels are made up  into cylinders or pencils with the least 
amount of adhesive (a gum) necessary to hold the particles of 
colour together in the lightest possible manner, so that a touch 
of the pencil on the surface of the paper leaves an impression. 
Pastels as sold by the modern dealer, are usually arranged in a 
series of tones, the darkest pencil consisting of the pure colour; all 
the other pencils of the series are mixed with white to a greater 
and greater degree as they ascend the scale toward the lightest. 
Thus the artist has a certain number of tones ready to use at  once. 

Pastel can be applied as  a pencil, i.e., by  means of lines or 
short touches, or it may be rubbed. By far  the best way of rub- 
bing pastel is with the pad of the tip of the finger; if stumps are 
used they are apt to remove most of the powder. Speaking gen- 
erally pastel should not be fixed, the use of the fixatives a t  once 
alters its character; i t  is converted into a painting and all the 
tones are lowered, and the beauty of the surface is a t  once de- 
stroyed. I t  becomes like a butterfly's wing dipped in water. No 
fixative is satisfactory, but one, which serves its purpose, is a 
weak solution of parchment, size and water blown on with a spray 
diffuser from a considerable distance. 

Sometimes a very little fixative may be used in the early stage 
as this prevents a heaping up of the powder, the fixative making 
what is there firmly and thinly adhere to  the paper, but the final 
touches must be pure pastel. I t  is easy by loading pastel upon 
the paper to  reach the end of the possibility of this method, there- 
fore, above all, the artist must learn to  apply the powder very 
thinly and to keep the colours as much as possible clear and 
defined. A dirty mess is the end of a good many pastels. 

Pastel has most distinctly a character of its own and should be 
used with an understanding of what it can do and what it  cannot 
do. I t  should not be used to imitate oil-painting which it cer- 
tainly cannot do without entirely altering its natural character. 



PASTEUR 
I t  should be considered as a method of applying colour, which 
owing to the practical absence of a medium is higher in tone than 
in any other method, thinly to  the surface of the paper so that 
as in water-colour the actual paper itself may occasionally play a 
part in  the design. With this knowledge of its proper use, very 
beautiful results can be obtained. I t  is a n  excellent method to 
use when a portrait is required, but better f o r  small portraits than 
large; a life-sized head in pastel is seldom satisfactory and gen- 
erally becomes overloaded with colour. I t  cannot pretend to the 
carrying power of oil-painting; i t  may be described as a more 
humble medium and, therefore, is not to  be employed in large 
designs. (H. TO.) 

HISTORY 

The invention of pastel, which used to be generaIly called 
"crayon," has frequently been accredited to Johann Alexander 
Thiele (1685-1 752) ,  landscape-painter and etcher of distinction, 
as well as to Mme. Vernerin and Mile. Heid (1688-1753), both 
of Danzig. But the claim cannot be substantiated, as drawing in 
coloured chalks had been practised long before, e.g., by Guido Reni 
(1575-16~~) ,  by whom a head and bust in this manner exists in 
the Dresden Gallery. Thiele was perhaps the first t o  carry the 
art to  perfection, but his contemporary, Rosalba Carriera of 
Venice (1675-~757), is more completely identified with it. The 
Dresden Museum contains I j7 examples of her work in this 
medium, portraits, subjects and the like. Thiele was followed 
by Anton Raphael Mengs (1728-1779) and his sister Theresia 
Mengs (afterwards Maron, 1725-1806), and by  Johann Heinrich 
Schmidt ( I  749-1829). 

Holbein, Watteau, Boucher, Greuze, John Raphael Smith and 
Sir Thomas Lawrence all made use of the coloured chalk. I n  1747 
~~~~i~~ (1685-1766) showed a pastel portrait of M. Logerot in 
the Paris Salon, and his son-in-law, Louis TocquC ( 1 6 ~ 6 - 1 7 ~ ~ ) ,  
soon followed with similar work. Hubert Drouais (1699-1767) 
had preceded his rival Nattier in the Salon by  a single year with 
five pastel portraits, and Chardin (1699-1 779) followed in I 771  
This great master set himself to  work in emulation of Quentin de 
la Tour (1j04-1 788), who in spite of the ability of his rivals 
may be regarded as the most eminent pastellist France has pro- 
duced. His full strength as a p ~ r t ~ ~ i t - ~ ~ ~ t e l l i s t  is to be gauged in 
the collection of eighty-five of his principal works now in the 
museum of St. Quentin. Then followed Simon Mathurin Lantara 
(1729-~778), who was one of the first t o  paint pastel-pictures of 
landscapes. 

Two Swiss painters had considerable influence in spreading the 
use of pastel-the experimentalist Dietrich Meyer (15~2-1658), 
one of the first to  make designs in  coloured chalks (and reputed 
inventor of soft-ground etching), and Jean fitienne Liotard 
(1702-1 789), one of the most brilliant pastellists who ever lived. 
Two of his works are world-famous, "La Belle Chocolatihre de 
Vienne," executed in 17451 "Ow in the and 
"La Belle Liseuse" of the following Year a t  the museum a t  Am- 
sterdam. The latter is a portrait of his niece, Mlle. Lavergne. 

Crayon-painting was practised in  England a t  an early date, and 
John Riley ( 1 6 4 6 - I ~ ~ I ) ,  many of whose finest works are at- 
tributed to Sir Peter Lely, produced numerous portraits in  that 
mediIJm. Francis Knapton (1698-1778), court painter, was a 
more prolific master, and he, with Willidm Hoare of Bath (?1707- 
1792) who had studied pastel in Italy, prepared the way for the 
triumph of Francis Cotes (?1725-1770). ~h~~ for the first time 
pastel-painting was fully developed by an English hand. Before 
he became a painter in oil Cotes had worked under Rosalba 
Carriera, and, although he was rather cold and chalky in his 
tones, he produced portraits, such as his "Mr. and Mrs. Joah 
Bates" and "Lord Hawke," which testify to  his high ability. 
He was, however, far  surpassed by his pupil, John Russell, R.A. 
(1745-1806), who brought the art t o  perfection, displaying grace 
and good expression in all his pastel work, whether portrait, 
fancy picture, historical subject, group, or "conversation-piece." 
Romney (1734-1802) in his single pastel portrait, a likeness of 
William Cowper the poet, showed that he might have excelled 
in this medium, which, indeed, was particularly suited to his tender 
manner. Hugh D. Hamilton (6. 1734-1806) of the Royal Hibes- 

nian Academy, Ozias Humphry, A.R.A. (1742-I~IO), Richard 
Cosway, R.A. (1742-1821) and his wife Maria Cosway (1759-- 
1838) are among the better known English pastellists. Daniei 
Gardner (?1750-J~OS), whose pictures in oil have often been 
mistaken for Reynolds's and Gainsborough's, gave rein to his 
exuberant fancy and his rather exaggerated taste in  compositions. 
Gardner marked the deterioration of the art, which thereafter 
declined, Henry Bright (1814-1873) being almost the only pas- 
tellist of real power who fol!owed him. Bright's landscapes have 
probably in their own line never been surpassed. 

Since 1870 there has been a revival of the a r t  of pastel, the 
result of a better understanding and appreciation on the part of 
the public. The a r t  of pastel, as M. Roger Ballu expressed it, "was 
slumbering a little," until in  1870 the SociCtC des Pastellistes was 
f ~ m d e d  in France and met with ready appreciation. w i t h  many 
artists it  Was a matter of "coloured chalks," as, for example, with 
Millet, Lhermitte and Degas in France, and with Whistler in  
England. With the majority the full possibilities were seized, and 
a great number of artists abroad then practised the ar t  for  the 
sake of colour, among whom may be mentioned Adrien Moreau, 
A. Besnard, Bmile Levy, Machard, pointelin, Georges picard, de 
Nittis, Iwill, R e d  Billotte, Jozan, Nozel, Raffaelli,  roch hard 
( m a l n l ~  upon vellum) and Levy-Dhumer in France; in ~ e l ~ i u m ,  
gmile Wauters (who has produced a great series of life-sized por- 
traits of both men and women of amazing strength, vitality and 
completeness) and Fernand Khnopff; in  Italy, C. Laurenti, P. 
Fragiacomo and Giovanni Segantini; in Holland, Josselin de  on^; 
in Germany, F. von Lenbach, Max Liebermann and Franz Stiick; 
and in Fritz Thaulow. 

i%~-~-~erica has also been closely identified with the revival of 
the art. Among the various American painters who have been par- 
ticularly successful in the use of pastel are: Mary ~ a s s a t t ,  

W. Dewingj B1umt Jerome Myers, W. J. 
Glackens, Albert Sterner, Everett Shinn, J. Wells champney and 
James *lden Weir. 

In the of pastel dates from 1880, when the 
first exhibition of the Paste1 Society was held i n  the Grosvenor 
Gallery. The exhibition was a succks d'estime, but af ter  a while 

' the society languished until, in 1899, it  was reconstituted, and 
obtained the adhesion of many of the most distinguished artists 
practising in the country, as well as of a Score of eminent foreign 
painters. In  that Year, and since, it  has held exhibitions of a 
high order; and intelligent public appreciation has been directed 
to the work of the most noteworthy contributors. Among these 
are E. A. R.A.; M'Lure Hamilton, J. M. Swan, R.A.; J. 
Lorimer, R.S.A.; A. R. Arming Bell, J. J. Shannon, 
R.A.; Sir James Guthrie, P.R.S.A.; H. Brabazon, Walter Crane, 
Melton Fisher, Edward Stott, A.R.A.; S. J. Solomon, R.A.; and 
W. Rothenstein. 

See Karl Robert CGeorges Meusnier], Le Pastel (Laurens, Paris, 
1890) ; J I .  Sprinck, A Guide t o  pastel (Rowney, ~ ~ ~ d ~ ~ )  . 
Henry Murray, The Art o f  painting and ~~~~i~~ in ~ ~ l ~ ~ ~ ~ d  crayon: 
(Winsor and Newton, London). Among early works are: John 
Russell, R.A.,, Elements o f  Painting wi th  Crayons (1776) ; M.P.R. 
de C.C.9 Traztt de la peinture au pastel avec les moyerzs de prdvenir 
Paltdration des couleurs (Paris, 1788) ; Rosalba Carriera, Diario degli 

I,2I Scritto di propria mano in Parigia, etc. (Giovanni 
Vianelli, Venice, 1793, 4to) ; Girolamo Zanetti, Elogio di 
Carriera, pittrice (Venice, 1818, 8vo). See also Henri Lapauze, Les 
Pastels de M .  Quentin de la Tour b St .  Quentin, preface by Gustave 
Larroumet (Paris) ; George C. Williamson, Jolzn ~usse21, R.A. 
(London, 1894). (M. H. S.) 

PASTEUR, LOUIS (1822-1895), French chemist, was born 
onDec. 27, 1822, a t  DNe, Jura, the son of a tanner. Shortly after- 
wards his family moved to Arbois, where Louis attended the pri- 
mary and secondary schools. I n  Oct. 1838 he was sent to  a school 
in the Quartier Latin of Paris, preparatory t o  the Ecole normale, 
but his health broke down and he yearned for home. "If only I 
could smell the tannery once more," said he, "I should feel well." 
He was allowed to return t o  Arbois, but soon left t o  enter the 
Royal College of Besan~on, where in 1840 he won his "bachelier 
&s lettres." H e  then became assistant mathematical master in  the 
college, securing in 1842 the "baccalaurCat 6s sciences" with 
"mediocre" in chemistry attached to his diploma. Even in these 
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B Y  COURTESY O F  ( 3 1  T H E  R E I N H A R O T  G I L L E R l E B  ( 4 1  THE TATE GALLERY,  ( 6 1  C F STOOP.  PHOTOGRAPHS,  ( i )  COPR.  B O N N A I R E  M U S E E  O A I I I E N S ,  F R A N C E ,  ( L )  C O L L E C T I O N  ARCHIYES 

P H O T O G R A P H I Q U E S ,  ( 5 ,  7 )  THOS E  MARR A N D  SON 

EXAMPLES O F  PASTEL 

1. Self-portrait by  Quentin de L a  Tour (1704-1788), French. 2. "Portrait Vio let  Note" by J. A.M. Whistler (1834-1903),  American. I n  the lsabella 
of a Lady w i t h  Flowers i n  her Hair"  by Rosaiba Carriera (1675-1757), Stewart Gardner Collection, Boston. 6. "The Toilet"  by Hi la i re G. E. Degas 
Ital ian. 3.  "The Bal let  Dancer" by Henr i  Matisse (1869-  ) ,  French. (1834-1917),  French. 7. "Lapis Lazuli" by J. A. M. Whist ler  (1834-  
4. "Auguste Rodin" by Henry Tonks (1862-1337),  English. 5. "The 1 9 0 3 ) ,  American. i n  the isabella Stewart Gardner Collection, Boston 





PASTEUR 
early days the dominant note in Pasteur's life was sounded. T o  
his sisters he writes: "These three things, will, work and suc- 
cess, between them fill human existence." Throughout his entire 
life, wo;k was his constant inspiration. On his deathbed he turned 
to his devoted pupils and exclaimed: "06 en Ctes-vous? Que 
faites-vous?" ending with his favourite words, "I1 faut travailler." 

I n  1843 Pasteur was admitted fourth on the list t o  the Bcole 
normale. H e  now attended the lectures of J. B. Dumas at the 
Sorbonne, and thereby received his first incentive to the serious 
study of chemistry. Shortly afterwards, to  his great joy, he 
became laboratory assistant to  A. J. Balard. In  1848, having been 
successful a t  the examinations for the licence, the a~re'gation and 
the doctorate, he accomplished his first startling piece of research, 
on racemic acid. Mitscherlich had shown in 1844 that the ordinary 
commercial acid rotated the plane of polarized light to  the right, 
while the paratartrate or racemic acid possessed no rotary power. 
Being interested in crystals, Pasteur soon realized that the para- 
tartrate contained two types of crystals. He separated them and 
found that their solutions when tested with a polariscope gave two 
contrary deviations. H e  then mixed an equal number of each kind 
2nd urls able to procnre the desired optical neutra!ity of racemic 
acid. Thus he had proved that this mysterious acid was made up 
of a right-hand tartaric acid and a left-hand one, and had inci- 
dentally discovered a new class of isomeric substances. (See 
ISOMERISM.) 

I n  the autumn of 1848 Pasteur moved to Dijon as professor of 
physics, but in the beginning of the following year was transferred 
as professor of chemistry to Strasbourg, where he soon married 
Mlle. Laurent, who proved herself a devoted and noble helpmeet. 
While a t  Strasbourg he was awarded the ribbon of the Legion of 
Honour for having artificially produced from the ordinary com- 
mercial acid that racemic acid which up to then had only once 
been produced, and that by accident. Pasteur's appointment in 
1854 as professor and dean of the new Faculti: des sciences a t  
Lille placed him in a district where his interest in fermentation 
could be applied to  the manufacture of alcohol from grain and 
beet-sugar, and his energies were now bent towards discovering 
the causes of the diseases of beer and wine. On examining the 
yeasts of sound and unsound beer under the microscope, he a t  
once saw that the globules of the sound beer were nearly spherical, 
whilst those of the sour beer were elongated. He continued his 
researches, and, after his removal in 1857 to the Bcole normale 
as director of scientific studies, definitely proclaimed that fermen- 
tation is the result of minute organisms, and that when a fermenta- 
tion failed, either the necessary organism was absent or unable to  
grow properly. Hitherto all explanations of the phenomenon of 
fermentation had been obscure and without experimental founda- 
tion, but Pasteur supported his contention by showing that milk 
could be soured by  injecting a number of the organisms from but- 
termilk or beer kept unchanged if similar organisms were excluded. 
"The chemical act o i  fermentation," wrote Pasteur, "is essentially 
a correlative phenomenon of a vital act beginning and ending 
with it." (See FERXVIENTATION.) 

The recognition of the fact that both lactic and alcohol fermen- 
tations were hastened by exposure to  air naturally led Pasteur to 
wonder whether his invisible organisms were always present in 
the atmosphere or whether they were spontaneously generated. 
By a series of intricate experiments, including the filtration of 
air and the famous exposure of unfermented liquids to the pure air 
of the high Alps, he was able to  declare with certainty in 1864 
that the minute organisms causing fermentation were not spon- 
taneously generated, but came from similar organisms with which 
ordinary air was impregnated. Pasteur was now acknowledged 
the leading chemist of his day and the recipient of honours both 
from his own country and abroad. Lord Lister, who saw the ap- 
plicability of these discoveries to surgery, was able to revolutionize 
surgical practice by  utilizing in 1865 carbolic acid to exclude the 
atmospheric germs and thus prevent putreiaction in compound 
fractures. 

In June 1865, after much persuasion from his old teacher, J. 
B. Dumas, Pasteur went to the south of France to investigate 
the disease of silkworms which was ruining the French silk indus- 

try. (See SILK.) Three years latir he was able to  announce that 
he had isolated the bacilli of two distinct diseases and that he had 
found a method of preventing contagion as well as of detecting 
diseased stock. These results not only saved the prosperity of 
the French silk industry but that of all silk-producing countries. 
I n  the October of 1868 Pasteur was struck with semi-paraly- 
sis, but he was able to  return to Paris and continue his experi- 
ments on fermentation. The war of 1870 made him more desirous 
than ever of devoting himself to  the perfecting of French brewing. 
I n  1872 he wrote his famous paper on fermentation, and in 1873 
he became a member of the French Academy of Medicine. In  1874 
he received a life-pension from the National Assembly. Three 
years later Pasteur, who had already revolutionized the production 
of alcohols, established the germ theory and saved the silkindustry, 
turned his attention to the fatal cattle scourge known as anthrax, 
and within two years had demonstrated the entire natural history 
of the disease. I n  1880, however, his researches were diverted to  
chicken cholera, an epidemic which destroyed 10% of the French 
fowls. H e  was soon able to  isolate the germ of this disease, and by 
cultivating an attentuated form of the germ and inoculating 
fowls with the culture, he proved that they were rendered immune 
from virulent attacks of cholera. H e  now returned to his 
researches on anthrax, a disease upon which Davaine and Koch 
had been working. Following the same methods that he had used 
in cholera, he isolated the bacillus, and by cultivating it  in oxygen 
at  a temperature of 42°C produced a successful inoculation mate- 
rial which, by inducing a mild attack of anthrax, rendered the 
inoculated animal immune for a time against a culture of full 
strength. These methods Pasteur called vaccination, because of his 
desire to render homage to Jenner, who had discovered means for 
protecting man against smallpox by inoculating with cowpox. (See 
ANTHRAX and VACCINATION.) AS to the money values of these 
discoveries, which had brought Pasteur world fame, T. H. Huxley 
expressed the opinion that it  was sufficient to cover the whole cost 
of the war indemnity paid by France to  Germany in 18 70. H e  
himself chose to  remain poor and to set a n  example of simplicity. 

Perhaps the most interesting of Pasteur's investigations con- 
cerned the curative and preventive treatment of hydrophobia in 
man and of rabies in dogs. After prolonged experiments with in- 
oculations of saliva from infected beings, he came to the conclu- 
sion that the virus had its seat in the nerve centres, and demon- 
strated that a portion of the matter of the spinal column of a rabid 
dog when injected into the body of a healthy animal produced the 
symptoms of rabies. By further work on the dried tissues of in- 
fected animals and the effect of time and temperature on these 
tissues, he was able to obtain a weakened form of the bacillus 
which could be used for inoculation. On July 6, 1885, Pasteur 
was bold enough to inoculate a human being, a child who had been 
badly bitten by an infected dog. The experiment was so success- 
ful that by Nov. 1888 the Institut Pasteur was founded. Thou- 
sands suffering from hydrophobia have been treated there and the 
mortality from this disease has been reduced to less than I%. 
(See HYDROPHOBIA.) At the inauguration of the institute, Pasteur 
closed his oration with the following words:- 

"Two opposing laws seem to me now in contest. The one, a 
law of blood and death, opening out each day new modes of 
destruction, forces nations to be always ready for the battle. The 
other, a law of peace, work and health, whose only aim is to de- 
liver man from the calamities which beset him. The one seeks 
violent conquests, the other the relief of mankind. The one 
places a single life above all victories, the other sacrifices hundreds 
of thousands of lives to  the ambition of a single individual. The 
law of which we are the instruments strives even through the 
carnage to cure the wounds due to the law of war. Treatment by 
our antiseptic methods may preserve the lives of thousands of 
soldiers. Which of these two laws will prevail, God only knows. 
But of this we may be sure, that science, in obeying the law of 
humanity, will always labour to enlarge the frontiers of life." 

Rich in years and in honours, this simple and devout Catholic, 
this great human benefactor, whose scientific acumen and pro- 
found sagacity enabled him to solve the problems of the world 
of the infinitely small (as he called it),  passed quietly away 
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near St. Cloud on Sept. 28, 1895. 

See Oeuvres de Pasteur, ed. by P. Vallery-Radot, z vols. (1922) ; 
~ e n 6  ~ a l l e r y - ~ a d o t ,  Vie de Pasteur, Eng. trans. by Mrs. R. L. 
Devonshlre (1919) ; L. Descour, Pasteur and hzs work, Eng. trans. 
by A. F. Wedd (1922) and E. ~ ~ ~ l ~ ~ ~ ,  pasteur, the History of  a 
Mind, Eng. trans. by  E. F. Smith (Philadelphia, 1920). 

pAsT0, a city of colombia and capital of the department of 
Narifio, about 36 m. from the boundary line with Ecuador, on one 
of the inland trade routes with that republic, and on a principal 
line of communication with the great forested regions of the 
Caqueti (Japuri),  Putumayo and Napo. Population (1938) 
27,564. The city stands on an elevated plain, 8,347 ft .  above 
the sea, a t  the eastern foot of the Pasto volcano, which rises 
above the city to a height of 13.990 ft. Wool is produced and 
 oven in small quantities for the local market. 

PASTON LETTERS, an invaluable collectioll of the tor- 
respondence of the Paston family and others, from 1422 to  1509, 
including State-papers and other documents. Most of these were 
sold by the 2nd earl of Yarmouth, the last representative of the 

to the Le Neve in the On 
his death in '7'9 were acquired Thomas Martin 
grave, who married Le Neve's widow; and on Martin's death in 
'77' were purchased John Worth Diss, 

them John East Dereham. In '7'7 Fenn 
published two volumes of selections, the originals of which he 
presented to George 111.; in 1789 he issued two more volumes, 
and when he died in '794 had prepared a fif th> which was issued 
in 1823 by his nephew Serjeant Frere. The originals unfor- 
tunately all disappeared; and some doubt was cast upon the 
genuineness of the letters, notably by Herman Merivale in the 
Fortniglztly (1865). I t  was, however, defended by James Gaird- 
ner in the same periodical, and established within a year by the 
discovery of the originals of the fifth volume by Frere's son 
Philip in his house at Dungate, Cambridgeshire. Ten years later 
those of the third and fourth volumes were found a t  Roydon Hall, 
Norfolk, the chief seat of the Freres; and in 1889 the originals 
of the remaining two (those presented to George 'I1') were un- 
earthed at the seat Captain E. G. Pretyman. It is probable 
that they had been given to Bishop Pretyman Tomline, friend 
and tutor of William Pitt. 

Among these discoveries were many documents not printed by 
Fenn; and there are still others. When the and earl of Yarmouth 
died in 1732 many papers referring to his family were found at 
his seat, Oxnead Hall. Some of these came into the hands of the 
Rev. Francis Blomefield, who meant, but failed, to  unite his col- 
lection with that of Martin. This section of the letters was scat- 
tered, part being acquired by the antiquary Ives. Most of the 
documents are now in the British Museum; but some are at  
Orwell, others in the Bodleian, others a t  Magdalen college, Oxford, 
and a few a t  Pembroke, Cambridge. 

I n  1872 Gairdner published the first volume of a new edition. 
Taking Fenn's work as a basis, he included in his three volumes 
(1872-75) over 400 hitherto unprinted letters and a valuable 
Introduction. As a supplement he was able to  give an account 
of the Roydon discovery of 1875, and in later editions he printed 
the Roydon papers in full. Finally, in 1904, he re-edited the 
whole; and the six volumes of this edition, with their 1,088 docu- 
ments and most erudite Introduction, are the chief authority on 
the subject. 

The Paston family takes its name from a village abol t  zo m. N. 
of Norwich, and the first known member of the family was living 
there early in the 15th century. This was Clement Paston (d. 
1419), a peasant holding about IOO acres. His son William (1378- 
1444)~ to whom Clement had given an excellent legal education, 
and who is described as "a right cunning man in the law," be- 
came in 1429 a justice of the common pleas. H e  bought land in 
ru'orfolk, some of it in Paston, and improved his position by his 
marriage with Agnes (d. 1479), heiress of Sir Edmund Berry of 
Harlingbury, Hertfordshire. When he died he left a large inherit- 
ance to his son John, who was already married to Margaret (d. 
1484), daughter of John Mauteby. At this time England was 
under a weak king, and only the strong man armed could hope 
to keep his goods. Paston, a lawyer like his father, lived much 

in London, and many of the most important of the letters are 
from Margaret to her husband describing the state of affairs in 
Norfolk. I n  1448 Paston's manor of Gresham was seized by Lord 
Moleyns, and though it was recovered, the owner could obtain no 
redress. More serious troubles were caused by the ambiguities of 
the will of Sir John Fastolf (apparently a relative of Margaret), 
which involved Paston not only in lawsuits, but in actual war- 
fare, with many neighbOuring magnates, whom were the 
duke of Suffolk and the (3rd) duke of Norfolk. Paston died in 
1466, leaving the affair still unsettled, although in 1461 the king 
and council had decided in favour of his claim. His son Sir John 
(1442-79) and the dowager Margaret carried on the struggle, 
nhich was marked by repeated captures and recaptures of Caistor 
Castle. A peace was patched up by Waynflete, bishop of Win- 
chester, in '474, and the death of the (4th) duke of 
paved the way for the restoration Of Caistor; but a fresh 
arose with the duke of Suffolk. The intricate story is given in full 
in Gairdner.s introduction. Through these quarrels md Sir John,s 
extravagance the lands much diminished; yet he left a 
goodly inheritance to  his younger brother, whose name was also 
John ( d  1503). At this point the letters begin to  be scanty and 
uninteresting; but the family still flourished Robert Paston was 
created earl of Yarmouth in 16;9 His son William died, aged 
80, in 1732, leaving no heir; and his titles became extinct. 

The Letters are of high historic importance, for the 
reign of Henry VI. The weakness of the king had disorganized 
the whole administration; the succession itself was contested; the 
great nobles did what was right in  their own eyes; and the pre- 
vailing discontent found expression in the rebellion of Jack Cade 
and the Wars of the Roses. The correspondence reveals the 
Pastons in a great variety of relations, friendly or hostile, with 
their neighbours; and abounds with illustrations of the course of 
public events, as well as  of manners and morals. Nothing is more 
remarkable than the acquaintance of educated persons. both men 
and with the which plainly 
found indispensable. 

All editions are superseded by Gair,jnerls 6 vols. of Igo4 ; but Blame- 
field and Parkin's History of Norfolk (1805-10) may be consulted, and 
the article Paston in Dict. Nut. Biog., where other authorities are 
quoted. Some references to the 2nd earl of Yarmouth will be found in 
the Lives the Norths (edit. Jessopp, 1890)- (X.; E. E. K.) 

PASTORAL, the name given to a certain class of modern 
literature derived ultimately from the "idyll" of the Greeks, the 
''eclogue" of the Latins and their 15th century imitator, J. B. 
Spagnuoli (Mantuanus) and the late Greek romances. I t  was a 
growth of humanism a t  the Renaissance, and its first home was 
Italy. Pastoral Poetry, as it appeared in Tuscany in the 16th cen- 
tury, was really an allegorical eclogue and the idyll could be 
expanded from a single scene into a drama. The first dramatic 
pastoral which is known to exist is the Favola d i  Orfeo  of Politian, 
which was represented at  Mantua in  1472. But this poem led the 
way rather to  tragedy than to pastoral, and it  is the I1 Sagrifizio 
of Agostino Beccari, which was played a t  the court of Ferrara in  
1554, that is always quoted as the beginning of sentimental pas- 
toral in European literature. Torquato Tasso followed Beccari 
after an interval of 20 years, and by the success of his Aminta ,  
which was performed before the court of Ferrara in  1573, secured 
the popularity of dramatic pastoral. Guarini produced in 1590 his 
famous Pastor Fido, and Ongaro his fishermen's pastoral of Alceo 
in I 591. During the last quarter of the 16th century pastoral 
drama was really a power in Italy. Some of the best poetry of the 
age was written in this form, to be acted privately on the stages of 
the little court theatres, that were everywhere springing up. In  a 
short time music was introduced, and rapidly predominated, until 
the little forms of tragedy, and pastoral altogether, were merged 
in opera. 

Pastoral romance dates from the publication, in  1504, of the 
famous Arcadia of J. Sannazaro, a work which passed through 60 
editions before the close of the 16th century, and left its mark 
upon every literature in Europe. This remarkable romance, the 
type of so many succeeding pastorals, is written in musical prose. 
into which are inserted passages of verse. The characters live 
an innocent voluptuous existence, with no hell or heaven in the 
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background : the narrative, the adventures, the dialogue are 
equally exalted and unreal. 

I n  Spain the  influence o f  the  Arcadia made itself rapidly felt  
through Jorge de Montemayor, whose Diana ( I  524) was founded 
on Sannazaro. Gaspar Gil Polo, a f ter  the death o f  Montemayor in  
I j61, completed his romance, and published i n  1564 a Diana 
enamorada. Both these works are mentioned with respect, i n  their 
kind, b y  Cervantes. T h e  author o f  Don Quixofe himself pub- 
lished an admirable pastoral romance, Galatea, i n  1584. Lope de 
Vega made a pastoral o f  the  Nativity introducing much o f  the  Old 
Testament in  narrative episodes related b y  the characters. 

T h e  typical French pastoral, the  Astre'e o f  Honor6 d'UrfC 
( I ~ I O ) ,  has almost more connection with the knightly romances 
which Cervantes laughed at  than with the pastorals which he 
praised. T h e  famous Astrie was the result o f  the study o f  Tasso's 
Aminta o n  the one hand and hlontemayor's Diana on the  other, 
with a strong flavouring o f  the  romantic spirit o f  the  Amadis. T o  
remedy the  pagan tendency o f  the Astre'e a priest, Camus de 
PontcarrC, wrote a series o f  Christian pastorals. Racan produced 
in  1625 a pastoral drama, Les Bergeries, founded on the Astre'e o f  
D'LJrfe 

I n  England the chief example o f  the form is Sir Philip Sidney's 
Arcadia (written in 1;80),  published i n  I jgo).  I n  1584 were 
published two pastoral dramas, the  Gallathea o f  Ly ly  and the  
Arraignment of  Paris o f  Peele. Greene became more and more 
imbued wi th  the  Italian spirit o f  pastoral. His Menaphon and 
his Never too Late are pure bucolic romances. I n  Rosdynde 
(1590)  Lodge made a n  interesting contribution t o  English litera- 
ture in  general, and t o  Arcadian poetry in  particular. This  beau- 
t i fu l  and fantastic book is modelled more exactly upon the mas- 
terpiece o f  Sannazaro than any other i n  our language. I n  1598 
Bartholomew Young  published an English version o f  the  Diana 
o f  &Iontenlayor. 

I n  Spain, France and England there was a strong native tradi- 
t ion o f  bucolic verse which blended easily, though in  differing pro- 
portions, wi th  classical impulses f r o m  Theocritus, Virgil and the 
Italians. T h e  Spanish poet Garcilaso de la Vega ( d .  1536) is 
Virgilian, the  lyrics o f  Gil Vicente are o f  the soil, like the songs 
o f  Shakespeare. I n  the  Bergerie o f  RCmy Belleau the new art o f  
Sannazaro joins hand wi th  the  simplicity o f  the Old French 
pastourelle. I t  was probably the study o f  the eclogue? o f  ClC- 
men t  Marot that led Spenser t o  the composition o f  what is the  
finest example o f  pastoral in the  English language, the  Shepherd's 
Calendar, printed i n  1579. Th i s  famous work is divided into 1 2  

months,  and i t  i s  remarkable because i n  i t  Spenser turns from the  
artificial Latin style o f  pastoral and brings upon the pastoral stage 
actual rustics using their own peasant dialect, a departdre f rom 
precedent for which Sidney blamed him. 

A f t e r  Spenser, Drayton is  the first pastoral poet who deserves 
mention. His Idea: The Shepherd's Garland bears the date 1593, 
bu t  was probably written rather earlier. I n  1595 he produced 
Endimion and Phoebe, and then turned his fluent pen t o  the other 
branches o f  poetic literature; but  a f t e r  more than 30 years, at 
the  very  close o f  his l i f e ,  h e  turned t o  this early love, and pub- 
lished in  1627 t w o  pastorals, The Quest of Cyntlzia and The Shep- 
herd's Sirena. T h e  general character o f  all these pieces, as o f  the  
Qzceelt's Arcadia o f  Daniel, is rich, but  vague and unimpassioned. 
Marlowe's pastoral lyric "Come live with Me," although not 
printed until I 599, has been attributed t o  1589. Barnfield's singu- 
lar production The Affectionate Shepherd was printed in  1594. 

W i t h  the close o f  the 16th century pastoral literature was not 
extinguished in England as suddenly or as completely as i t  was 
in  Italy and Spain. Throughout the  romantic Jacobean age the 
English love o f  country l i f e  asserted itself under the guise o f  
pastoral sentiment, and the influence o f  Tasso and Guarini was 
felt  i n  England just when it  had ceased t o  be active in  Italy. I n  
1606 D a y  dramatized part o f  Sidney's Arcadia i n  his Isle o f  Gulls, 
and about 1625 Thomas G o f f e  composed his Careless Shepherdess, 
which Ben Jonson designed t o  imitate in  the opening o f  his Sad 
Sltepherd. I n  1610 Fletcher produced his Faithful Shepherdess in  
emulation o f  the  Aminta o f  Tasso. This  is the principal pastoral 
play i n  the language, and in the  Sod Slzeplzerd, which was perhaps 

written about 1635, and i n  his pastoral masques, w e  see Ben 
Jonson following along the track that Fletcher had pointed out.  
T h e  last pastoral drama i n  the 17th century was Settle's Pastor 
Fido (1677).  

Still more characteristic are the  lyrical eclogues, usually i n  
short measure, a class o f  poetry peculiar t o  the  nation and t o  
that age. T h e  lighter staves o f  The Shepherd's Calendar were the  
model f rom which all these graceful productions were drawn. 
Nicholas Breton came first wi th  his Passiolzate Slzepherd i n  1604. 
Wither followed wi th  The Shepherd's Hunting i n  1615, and Braith- 
waite, an inferior writer, published The Poet's Willow i n  1613 and 
Shepherd's Tales i n  1621. Wither's friend Wil l iam Browne pub- 
lished i n  1613-16 his beautiful collection o f  Devonshire idylls 
called Britannia's Pastorals. These were i n  heroic verse and less 
distinctly Spenserian i n  character than those eclogues recently 
mentioned. I n  1614 Browne, Wi ther ,  Christopher Brook and 
Davies o f  Hereford united in  the composition o f  a little volume 
o f  pastorals entitled The Shepherd's Pipe. T h e  masterpieces o f  
this native school are L'Allegro and I1 Penseroso, as Lycidas is  the  
masterpiece o f  the Virgilian manner. 

Th i s  sub-Spenserian poetry led i n  ancther generatio:: t o  a rich 
growth o f  lyrics which m a y  be  roughly called pastoral, but  are not 
strictly bucolic. Carew, Lovelace, Suckling, Stanley and Cart- 
wright are lyrists who all contributed t o  this harvest o f  country 
song, but  b y  far the  most copious and the  most  characteristic o f  
the pastoral lyrists i s  Herrick. He  has, perhaps, n o  rival i n  mod-  
ern literature i n  this particular direction. His originality and ob- 
servation, his interest i n  recording homely facts o f  country l i fe ,  
combine wi th  his extraordinary gi f t  o f  song t o  place h i m  i n  the  
very first rank among pastoral writers; i n  Herrick's hands the  
pastoral becomes real and modern. From h i m  w e  date the  recog- 
nition i n  poetry o f  the  humble beauty that lies about our doors. 

Pastoral came into fashion again early i n  the  18th century. 
T h e  quarrel between Philips and Pope gives I 708 a considerable 
importance in  the  annals o f  bucolic writing. Pope had written his 
idylls first, and it was a source o f  infinite annoyance t o  h i m  that 
Philips contrived t o  precede h i m  i n  publication. H e  succeeded i n  
throwing ridicule o n  Philips, however, and his own  pastorals were 
greatly admired. Y e t  there was some nature i n  Philips, and, 
though Pope is more elegant, he  is not one whit more bucolic. A 
far better writer o f  pastoral than either is Gay,  whose Shepherd's 
Week was a serious attempt t o  break wi th  the Arcadian tradition 
and t o  copy Theocritus i n  his simplicity. S w i f t  proposed t o  Gay 
that he  should write a Newgate pastoral i n  which the  swains and 
nymphs should talk and warble in  slang. Th i s  G a y  never did 
at tempt;  but  a northern admirer o f  his and Pope's achieved a 
veritable and lasting success i n  Lowland Scotch, a dialect then  
considered n o  less beneath the  dignity o f  verse. Allan Ramsay's 
Gentle Shepherd (172 j )  was the  last, and remains t h e  most verte- 
brate and interesting, bucolic drama produced i n  Great Britain. 
I t  remained a favourite, I jo years af ter ,  among Lowland reapers 
and milkmaids. W i t h  the Gentle Shepherd and Johnson's denun- 
ciation o f  the whole pastoral convention (including Lycidas) the  
chronicle o f  pastoral i n  England practically closes. 

T h e  taste o f  the  18th century was very  agreeably tickled b y  the  
religious idylls o f  Salo~non Gessnzr, ~ - h o  died i n  1788. His Dapk- 
nis und Phillis and Deu Tod Abels were read and imitated through- 
out Europe. Jean Pierre Claris d- Flqrian. who began b y  imitat- 
ing the Galatea o f  Cervantes, continued with an original bucolic 
romance entitled Estelle. But  pastoral is a f o r m  o f  literature 
which disappears before a breath o f  ridicule. Neither Gessner nor 
his follower Abbt were able t o  survive the  laughter o f  Herder. 
Since Florian and Gessner there has been n o  reappearance o f  
bucolic literature properly so-called. Throughout Europe the Ro-  
mantic interest i n  nature and the humanitarian interest i n  the  poor 
combined i n  the  19th century t o  produce a new form,  the  rustic 
stories o f  Auerbach, o f  George Sand and o f  Hardy, which are 
the m o d e m  equivalent o f  the pastoral, stripped o f  Arcadian 
convention and merging in  the  larger genera o f  realist or romantic - .  

fiction. 
PASTORAL EPISTLES, THE. This  is a title given t o  

three New Testament epistles which purport t o  have been written 



EPISTLES 
by St. Paul to  Timothy (two) and Titus. From the second century 
onwards it was recognised that these three epistles bore specially 
upon church work and orders; but it  was not until the eighteenth 
century that some German scholars devised the convenient term 
"Pastoral" to denote the group. "How people ought to bear them- 
selves in  the household of God" ( I .  Tim. iii.15) is the general 
subject of all three, and special stress is laid upon the responsi- 
bilities of Christian ministers in their pastoral care of the Church. 
The  epistles contain much personal information, especially 2 

Timothy, but their common aim differentiates them from a 
semi-private letter like Philemon. I n  outlook, diction and style, 
they stand by themselves in the New Testament canon. 

I. First Timothy is a pastoral letter in 'the form of counsels 
from St. Paul to his younger colleague Timothy (i.1-z), but the 
plural "you" in the final greeting (vi.21) reveals the fact that 
all along the writer has the Church in his mind. After reminding 
Timothy that he had been left a t  Ephesus to  safeguard the faith 
of local Christians, the writer proceeds to  contrast the anti- 
nomian practices of the errorists with the Pauline gospel as the 
norm of faith and morals (i.gf). T o  this apostolic trust and tra- 
dition Timothy is bidden adhere. Then follow a series of regula- 
tions on various aspects of church-life ( i i . ~ f ) ;  for whom and 
by whom prayer is to  be offered in worship, the latter counsel 
(8f) drifting into a word on the subordination of women; the 
qualifications of a bishop ( i i i .~ f ) ,  of deacons and deaconesses 
( g f ) ;  the general advice at  the close of this section (14f) im- 
plies that even organisation and worship cannot altogether elim- 
inate heresies and moral aberrations, so that the writer passes 
( i v . ~ f )  to the need for Timothy meeting such dangers by a faith- 
ful ministry. This includes wise behaviour towards individual 
groups in the church ( v . ~ f ) ,  such as widows (3-16), presbyters 
(17f) and slaves (v i .~f ) .  A brief conclusion (vi.gf) contrasts 
the true "man of God" with the errorists who profaned religion 
by their quarrelsomeness and self-seeking. 

Second Timothy is less loosely knit and less discursive. After 
( i . ~ f )  warning Timothy against false shame, when his chief was 
imprisoned and suffering, he urges the younger man (13f) to 
follow the heroic example of a certain Onesiphorus, who had 
proved himself loyal to Paul and the Pauline cause, and to uphold 
at  all costs ( i i . ~ f )  the gospel of his chief, transmitting the apos- 
tolic tradition to  subordinate agents, teaching and practising it 
himself, and maintaining a firm position against (16f) contro- 
versial errorists of the period. After exposing their methods and 
spirit ( i i i .~ f ) ,  the writer warns Timothy again (iii.1of) by his 
own example that suffering is inevitable in the service of the 
gospel, and that the apostolic gospel must be upheld (13f) un- 
flinchingly (iv. r f )  . The final paragraphs (iv.6f) solemnly describe 
the critical position of the apostle as he faces a martyr's death, and 
the epistle closes with a number of personal messages. 

Titus is on the whole more of a unity than either of the others. 
After the greeting (i.1-4), the writer recalls the duties of Titus in 
the island of Crete, where presbyters have to be appointed with 
care, and the local errorists dealt with sharply. Then come in- 
structions on the sound doctrine which Titus is to  convey to 
various classes of people ( i i . ~ f ) ,  in  the light of the true gospel 
 of) ; these general counsels are reiterated ( i i i . ~ f )  in view of 
the outside world, believers being expected to rise above worldli- 
ness and wrangling. A few personal remarks (iii.rzf) conclude 
the epistle. 

The only passage in Titus which seems out of place is i.7-9, 
which reads like a later interpolation, breaking the connection 
between ver.6 and ver.10; it may be a marginal gloss added by 
the writer himself, or inserted by some editor who was interested 
in the monarchical episcopate. Such additions were not uncommon 
in writings used for ecclesiastical procedure. "It is very probable 
that the Pastoral Epistles contain many interpolations in which 
statements about errors and even directions about discipline have 
been somewhat altered to suit the requirements of the middle of 
the second century" (Lindsay, Chz~rch and Ministry in the Early 
Centuries, p 141). Thus it  is possible that the formula "Faithful 
is the saying" (I. Tim. i IS, etc.) is an appended phrase. I. Tim. 
v.23 also reads like a marginal gloss, unless it originally lay else- 

where. That some passages have been displaced is a fair hypothe- 
sis; e g. I .  Tim. i.12-17 would come better between ver.2 and 
ver.3, whilst vi.17-21 is either a later edition or misplaced from 
the vicinity of ver.8, and the correct place for v.16 is after v.4. 
In  2 Tim. iv.gf the heterogeneous character of the text is most 
apparent; there is no good reason to doubt the authenticity of 
the contents, but it  is hardly possible to  take them as they stand, 
and the general conclusion is that we have here two or three notes 
written at  various times, which have been put side by side by the 
editor, and which refer to  some earlier phases in the apostle's life. 

2. This raises the problem of the literary origin of the epistles. 
Were they written by the apostle Paul himself, or in his name by 
some disciple who sought to  convey what he believed to be his 
master's mind on a religious situation of later date? The Pastorals 
were suspected in some quarters of the early Church; they were 
rejected, for example, by Marcion as being private letters, as 
well as by Basilides and others, including Tatian, who retained 
only Titus. But such rejections were probably due to dislike of 
their teaching and cannot be held to  reflect any reasoned belief 
in their post-Pauline origin. The reasons which have led an in- 
creasing number of scholars to  place them after the life-lime of 
St. Paul are drawn from internal evidence of style and subject, 
style including diction. There are, however, differences between 
the vocabulary of the earlier and later Pauline letters which must 
be taken into account in handling the Pastorals. They remind us 
of no writer so much as St. Paul. Yet neither differences of sub- 
ject-matter nor a fresh emphasis on certain topics, much less any 
;upposed change of amanuensis, avail to  weaken the inferences 
drawn from the language of the Pastorals, which is distinctive, 
ind not distinctive of the Paul we otherwise know. An examina- 
!ion of the Greek vocabulary shows not only a remarkable pro- 
portion of words used for the first time by the writer, but new 
zompounds, an absence of characteristically Pauline terms, the 
substitution of one word for another used in the same or a similar 
sense by the apostle, and an independent use of the Greek 
,articles, which is of much significance. The philologist Th. 
Naegeli, in a monograph on the language of the apostle (Der  Wort-  
rchatz der Apostels Paz~lzts, 1905, pp. 85f),  deduces from such 
~henomena that the Pastorals cannot have been written by him- 
i conclusion which is all the more significant that he does not 
:ome to th i s  conclusion about any other Pauline letter. 

The theological outlook is by itseIf also. I t  is not easy to  
;uppose that in three epistles the apostle, for example, would 
gnore such fundamental truths of his gospel as  the fatherhood 
~f God, the union of the believing man with Jesus Christ, and 
:he power of the Holy Spirit in the Christian experience. The 
~ n l y  explanation of this seems to be that the epistles were written 
~y a disciple of St. Paul who, in the name of his master, and on 
.he basis of some authentic fragments of Pauline correspondence, 
#rote against tendencies which threatened the later church, de- 
~ouncing incipient forms of gnosticism, for example, roundly and 
ndiscriminately. The writer fully believed he was giving what 
Has his master's mind, as an historian would compose a speech 
n the name of a hero-perhaps as his contemporary Luke com- 
~ o s e d  some of the Pauline speeches in  Acts. H e  felt rightly that 
Paul wouId have been anti-gnostic, and that the maintenance of 
he apostolic gospel was essential for the Churches. His spirit was 
hat of the apostle himself in the prediction of Acts xx.28f. I t  is 
lo longer tenable to  identify the errorists with any school of 
;econd century gnostics, but it  is equally impossible to  find them 
n any party which Paul is known to have encountered in his life- 
ime. Also, the spirit in which they are attacked is not in line 
~ i t h  St. Paul's method. His way of enforcing ethical requirements 
~ n d  of insisting on organisation is different from that followed 
)y the author of the Pastorals-a shrewd man, who writes with 
:xcellent sagacity and point, but hardly with the sustained insight 
~ n d  creative vigour of his master. W e  might say that this author 
Iossesses the intuition of authority rather than the authority of 
ntuition. 

The alternatives are (i.) to  regard the epistles as genuine on the 
vhole, containing extracts from Paul's correspondence, but largely 
,xpanded and edited, or (ji.) to  read them as Pauline ilz toto. The 
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latter hypothesis has to meet the difficulty of placing them in his 
life-time; either they must be viewed as written after his sup- 
posed release from the first imprisonment at  Rome, or they 
must be somehow relegated to  his career as  outlined in Acts. 
The latter view is extremely hard to present satisfactorily, for 
although there are gaps in his life as it is recorded, it is almost in- 
credible that he should have suddenly written in this strain and 
then dropped into the strain familiar to us in the other epistles. 
Furthermore, the historical setting is hard to reconstruct. That 
Titus went to Crete, and that Timothy had a responsible position 
a t  Ephesus, is indeed likely, for apart from such tradition the 
setting of the Pastorals would be incredible; even a pseudony- 
mous author would not be likely to  invent freely such a frame- 
work. But to  find any place for such activities during the life- 
time of the apostle is not easy! Indeed the majority of those who 
defend the traditional hypothesis relapse on the view that the 
Pastorals represent a period in the apostle's life subsequent to  
the career described in the Acts of the Apostles. I t  is a moot 
point whether the apostle was ever released from his imprison- 
ment, however, and even if he was, the problem of fitting the 
Pastorals into this closing period of his career involves consider- 
able historical ingenuity. 

T o  sum up-the data of the Pastorals are so conflicting and 
ambiguous that they seem to justify us in supposing that ''a 
writer, believing himself to  be in accord with St. Paul's teaching, 
and possessing some remains of his correspondence, expanded 
such into these letters, in order to  combat erroneous speculations 
in the Church by opposing to them sound teaching and an ob- 
jective standard of belief. H e  probably lived at a time when 
ecclesiastical organisation was growing in importance, and seems 
to ofier a safeguard against the spread of moral and intellectual 
error. Timothy and Titus are thus representative figures, stand- 
ing for those whom the writer really wished to  admonish and 
instruct" (G. W. Wade, N e w  Tes tament  History,  1922, p. 303). 
I t  does not follow, however, that he wrote the epistles in their 
canonical order. The !ikelihood is that 2 Timothy was the earliest; 
I Timothy betrays a more advanced situation, and by the time 
he had come to write i t  the author had used up nearly all his 
Pauline fragments; in I Timothy he is more of an author than 
an editor. As the epistles had no titles, it was natural that when 
they were incorporated ih the canon, 2 Timothy, with its richer 
and more detailed outlook on the last days of the apostle, should 
be placed second. 

BIBLIOGRAPHY.-The most adequate editions in English are by 
Ellicott (4th edition, 1864), J. H. Bernard (Cambridge Greek Ttsta- 
ntent, 1899), N.  J .  D. White (Expositor's Greek Testament, 19101, R. 
S. J. Parry (Cambridge, rgzo), and W. Lock (International Critical 
Commentary, 1924)~ though the expositions by A. E. Hillard (1~19) 
and A. Plummer (Expositor's Bzble, 1888) are also valuable for Insight 
into the religious spirit of the epistles, as is the commentary by E. I?. 
Brown (FVestminster Commentaries, 1917) on the English text. All 
these represent the conservative position upon the authorship. In Ger- 
man scholarship this positlon is best represented by B. Weiss (Meyer's 
Commentar, 7th edition, 1902) and Wohlenberg (Zahn's Commentar, 
third edition, 1923) ; otherwise the German editions of importance 
reflect the non-Pauline authorship, e.g., Holtzmann's Pastoralbriefe 
(18801, von Soden's (Handcommentar, 1891), and M. Dibelius' (in 
Lietzmann's Handbuch, 1g13), which are the outstanding editions. 

Schleiermacher's tract Ueber den sogenannten ersten Brief des Paulzls 
an  d.  T im.  (1807) really started the critical movement, which Holtz- 
mann stated fully; later upholders are Renan (S. Paul pp. xxiiif., 
LJEglise Clzre'tie?zne ch. v. ) ,  Weizsaecker (Apostolic Age, ii. pp. 163f, 
25gf), McGiffert (Apostolic Age, pp. 398f, 423f), and P. N. Harrison 
(The  Problem of  the Pastoral Epistles, Oxford, IQZI) ,  which may be 
sald to have settled the linguistic case against the Pauline authorship. 
The opposite side is put by writers like Bertrand (L'Az~thenticite' des 
e'pitres Pastorales, 1888), W .  E. Bowen (Dates o f  the Pastoral Epistles, 
I ~ O O ) ,  J .  D. James (Gezuineness and Az~thorship o f  the Pastoral 
Epzstles, 1906), and Zahn in his Einleitung in das Neue Testament 
(sections 33f). R. A. Falconer's article in the Dictionary o f  the Apos- 
tolic Church (ii. pp. 583f) sums up the traditional position adequately, 
as opposed to the present writer's conclusions in the Encyclopaedia 
Biblica (so7gf). 

Special monographs on points of importance are C. W. Otto's 
Geschichtliche Verhaeltnisse dev Pastoralbriefe (1860), W .  Mangold's 
Irr lehrer dcr Pastoralbriefe (Marburg, 1856), W .  Lutgert's lrrlehrer 
d. Pastoralbriefe (~gog) ,  and H .  H. Mayer's Ueber &e Pastoralbriefe 
(Gottingen, 1913), the last-named emphasizing the later church-orders 

implied in the epistles, a point aIready treated by J. Reville in his 
Origines de L'e'piscopat (i. pp. 262f). 

On First Timothy, since Melanchthon's special commentary (Enarra- 
tio, I j b r ) ,  there have been a series of works, including Koelling's 
(1882, f )  and Liddon's rlnalysis (1897) ; on Second Timothy, Bahnsen's 
Sogenannte Pastoralbriefe (1876), and on Titus monographs from 
Mosheim's Erkhrzmg (1779) to Kuinoel's Explicatio (1812) ; but the 
epistles have been commonly edited together. (J. MoF.) 

PASTORAL STAFF: see CROZIER. 
PASTOBIUS, FRANCIS DANIEL (1651-1719 or I 720), 

founder of ~ e r m i n t o w n ,  Pennsylvania, U.S.A., was born in Fran- 
conia, Germany, on Sept. 26, 1651. H e  was educated as a lawyer 
and practised for a short time, but after he became a member of 
the Pietist sect his interest shifted from law to religion. In  1683 
he was made the agent for two groups, both of which owned land 
in Pennsylvania-the Pietists, who had organized as the Frankfort 
Idand company, and a group of Crefeld merchants. H e  sailed for 
America with a colony of German and Dutch Mennonites and 
Quakers, who, when they landed, settled between the Schuylkill 
and Delaware rivers, where Pastorius laid out Germantown. 

H e  served as a member of the Germantown assembly, to which 
he was first elected in 1687, as the first bailiff. or mayor, of the 
town (1691 and 1692) and as town clerk. H e  was one of 
four signers of a protest, to the annual meeting of Friends, against 
Negro slavery, the first protest of its kind by a religious group 
in the colonies. Whittier later made it the subject of his poem, 
T h e  Pennsylvania Pilgrim, the preface of which contained a 
translation of Pastorius' Latin prologue to the Germantown book 
of records. Among Pastorius' other writings was a primer of read- 
ing, writing and spelling, probably the first textbook to be written 
in Pennsylvania, and The Beehive, a compendium of information 
written in seven languages. Pastorius died either in  Dec. 1719 
or in Jan. 1720. 

PASTRY, HOME MADE. General rules for the making of 
pastry are: wash hands in cold water. Work in a cool place. Use 
dry sifted flour. Mix with very cold water. Roll away from you 
and the same way, then, if necessary, across. Roll firmly but 
lightly. Lift paste to  see that it  does not stick to  board. Flour 
hands, board and roller but not the paste. Add liquid by degrees: 
it is impossible to say exactly what amount will be required as 
the mixture-absorbing quality of flour varies. Mix with knife or 
fork. Use hands as little as possible. Pieces scraped from board, 
roller and hands should not be used. Trimmings may be rolled 
out again but after several rollings will not be as  light as the 
original pastry. 

P l a i n  S h o r t  Crust.-For tarts, tartlets, pastries: 1 lb. flour, 
6 oz. clarified dripping, margarine or half lard and half butter, I 

teaspoonful baking powder, 3 teaspoonful salt, cold water. Sieve 
dry ingredients. Rub in fat  with floured finger-tips until flour 
resemb!es bread crumbs. Mix to a stiff dough. Roll. Bake in a 
moderately hot oven. For a rather richer paste use 8 oz. fat and 
mix with milk and water. 

Rich  S h o r t  Crust.-I lb. flour, 12 oz. butter or margarine, I 
teaspoonful baking powder, I or 2 eggs, 2 teaspoonfuls castor 
sugar, a pinch of salt. Sift dry ingredients. Rub in butter as in 
plain short crust. Mix yolks of eggs and water. Mix to smooth 
stiff paste. Roll. Bake in a moderately hot oven. If used for 
a tart, five minutes before serving brush over with egg white 
and sprinkle with sugar. For savoury short crust proceed as 
before, but omit sugar and white of egg. 

F l a k y  Pastry.-For sweets o r  for meat pies and sausage rolls 
3 lb. flour, pinch of salt, 6 oz. margarine and lard mixed, cold 
water. Divide lard and margarine into three portions. Sieve 
dry ingredients. Rub in one-third fat. Mix to fairly stiff paste. 
Roll into long thin strip. Place one-third of fat all over this in 
little lumps, dredge with flour and fold in three. Press edges care- 
fully together and turn fold to  left hand. Roll out again, put on 
the remainder of the fat as before, flour and fold. After three 
folds and three rolls, roll into required shape. Bake in quick oven. 

Puff Paste.-For vol-au-vents, patties, pies, tarts. 4 lb. flour, 
4 Ib. butter or margarine, yolk of I egg, I dessertspoonful lemon 
juice, pinch of salt, cold water. Sieve flour and salt, rub in I oz. 
of fat. Put flour on bsard in a heap. Make a hollow in centre, 
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Mix egg yolk and liquids. Mix into flour with a fork, then with 
fingers to a firm paste. Knead with floured hand until paste leaves 
board clean: dust with flour as necessary until you have a smooth 
firm paste. Fold over into the middle. Roll into a square. Hold 
up  so that its own weight helps to  pull paste into right shape. 
Divide fat into four parts. Cut one part into small pieces. Place 
on paste at  regular intervals. Fold the four corners over until 
they meet in centre. Turn folded side down. Roll twice to  form 
a square. Repeat with fat portions two and three. Wrap paste in 
cloth, leave in cold place 15 minutes. Add fourth portion of fat 
as  before. Roll and fold into three. The paste should now be firm 
and spongy. Roll as required for use. This pastry may be made 
on previous day except for the fourth portion of fat and put away 
in cloth in a cold place. Bake in a hot oven. Reduce heat 
gradually. 

S u e t  Pastry.-For boiled or steamed meat or fruit puddings 
and dumplings: 4 Ib. flour, 4 teaspoonful baking powder, pinch of 
salt, 4 oz. suet. Sieve dry ingredients. Remove skin and strings 
from suet. Chop very finely on a floured board. Add to flour. 
Make a well in centre. Stir in flour with a knife from sides of 
basin. Make a smooth soft dough which leaves the sides of basin 
clean. Knead lightly until free from cracks. Place on floured 
board. Roll as required. 

Cheese Pastry.-For cheese straws and biscuits: 2 oz. butter, 
2% oz. flour, 2 oz. Parmesan cheese, I oz. Cheshire or Cheddar 
cheese, yolk of I egg, salt and cayenne pepper. Mix flour and 
grated cheese together. Rub in butter, season with salt and cay- 
enne pepper. Form into stiff paste with egg yolk and water, 
adding liquid gradually. Roll as required. Bake in moderate oven. 

(D. C. PE.) 
PASTURE: see GRASS AND GRASSLANDS. 
PASUBUAN, formerly the name of a residency now called 

Malang, in the province of East Java, Dutch East Indies; area 
8,839 sq.km. I t  is in the south-east part of the island, bounded 
on the west by Surabaya and Kediri, on the east by Besuki, north 
by the Java sea, and south by the Indian ocean. I t  is extremely 
mountainous. I ts  central portion is occupied entirely by the 
Tengger plateau and mountains (some of them rising over 12,ooo 
ft. high) and the Arjuna-Kawi mountain group, with the valley 
of the Brantas river between them, and part of the Ijen highlands. 
Most of the southern coast land is hilly. The only level part is 
in  the east. The northern coastal lands, however, form a wide 
plain with rich volcanic soil, of great fertility, and, with the 
Malang plain, one admirably suited to the growth of sugar-cane, 
of which culture Pasuruan is one of the leading centres in Java. 
Tobacco is another product, also coffee, cassava, coca and maize, 
while rice, coco-nut palms, and the usual other native crops 
flourish. I n  the forest of Pasuruan are wild cattle (bantefzg), 
which are used t o  improve the breed of the humped Java cattle, 
also for food and agricultural purposes, and the hides are made 
into leather. The population is 2,741,105, mostly Javanese but 
with a considerable number of Madurese along the north coast. 
Pasuruan (36,973), on the north coast, was formerly the seat of 
the residency; has a sugar production experimental station, and 
with Probolinggo (37,009) further along the coast, is a port of 
call. Other towns are the mountain health resorts of Tosari and 
Nongkajajar, Malang (86,646), the capital of the residency, on 
the Brantas, Bangil, a railway junction, and Pasirian, near the 
south coast. The railway from Surabaya to Banyuwangi passes 
through Pasuruan, first along the coast, and then inland, between 
the Ijen and Tengger plateaus, with a branch to Pasirian, and an- 
other to Kediri. Pasuruan was occupied by the Japanese in March 
1942, during World War 11. 

PATAGBNIA, a regional name applied t o  the southern part 
of South America south of approximately 40" S. lat. Physio- 
graphically, it is divided into two longitudinal sections-the cor- 
dilleras of the Andes (including the islands of the Chilean archi- 
pelago) and the Patagonian table-land between the Andes and 
the Atlantic ocean. I t  is as a regional name for this table-land 
region that the term Patagonia is now most commonly used. The 
term, in this sense, is usually applied to that section of the Argen- 
tine Republic between the Negro river and its tributary the Limay, 

on the north, and the Beagle channel, on {the south, together with 
that section of southern Chile in the region of the Strait of 
Magellan which lies east of the Andes. Actually the Patagonian 
table-land extends considerably north of the Negro river and, in 
addition to the Argentine territories of Tierra del Fuego, Santa 
Cruz, Chubut and Rio Negro, includes the southern part of the 
territories of Neuquen and La Pampa. There is no sharp line of 
division, but the chief characteristics of the table-land (a surface 
cover of rounded pebbles or shingle, and volcanic materials in 
place of the clays of the pampa) appear a short distance north of 
the Colorado river. 

Genera l  Description.-The general aspect of Ithe table-land 
is that of vast steppe-like plains rising terrace-fashion from high 
coastal cliffs t o  the foot of lthe Andes; but their true aspect is 
by no means so simple as such a general description would imply. 
Along the Negro river they rise by a series of fairly level plains 
from 300 ft. a t  the coast to about 1,300 ft. a t  the junction of the 
Limay and Neuquen rivers and 3,000 ft. a t  the base of the Andes. 
South of the Negro river they are much more irregular. There 
volcanic eruptions have occurred down to fairly recent times. 
Basaltic sheets, apparently only recently cooled, cover the table- 
land east of Lake Buenos Aires and Lake Pueyrredon. On 
the Chico and Santa Cruz rivers they have spread to wi'thin about 
jo m, of the coast and reach almost to the coast south of the 
Coyle and Gallegos rivers. Basaltic massifs like Aiiecon Grande 
east of Lake Nahuel Huapi and those along the railway south of 
Maquinchao, in the Somuncurra region weslt of the Gulf of San 
-4ntoni0, and south of Lake Musters, are the salient features of 
the landscape. The coast consists in large part of high cliffs 
separated from the sea by a narrow coastal plain. 

Deep, wide valleys bordered by high cliffs cut the table-lands 
froin west to east. All are the beds of former rivers which flowed 
from the Andes to  the Atlantic, but only la few now carry per- 
manent streams of Andean origin (the Colorado, Negro, Chubut, 
Senguerr, Chico, Santa Cruz). The majority either have inter- 
mittent streams like the Chalia, Coyle and Gallegos, which have 
their sources east of the Andes, or, like lthe Deseado, are com- 
pletely dry except for salt ponds in the deeper depressions and so 
altered by the combined effect of wind and sand as to afford little 
surface evidence of the rivers that once flowed in them. I n  the 
past many observers have classed with these t rue river valleys the 
numerous other long depressions without outlet, known as bajos, 
that are scattered over the table-land, but more recent observers 
have found no evidence that they were once river channels. A 
part of them a t  least are considered as caused by local faulting. 
h'ind erosion has undoubtedly contributed to their present form 
and it  is due to the aridity of the region that they have not been 
filled in by the normal processes of erosion. They serve an im- 
portant purpose in the collection of the scanty surface water. 
Alluvial soils of considerable depth have been built up  in them. 
I n  the larger of them ranches are located. Along the main routes 
they are of great value as pasturing grounds for droves of cattle 
and sheep on their way to seaport or railhead. The shingle 
(rounded pebbles of granite and eruptive rock), although of 
glacial origin, is the product of the destruction of old moraines 
carried out over the table-land before the transverse valleys were 
cut and the circulation of water from the glaciers localized in them. 
I ts  concentration on the surface is due to  the action of the wind in 
sorting the pebbles from the finer and more easily moved materials. 

The line of contact between the Patagonian table-land and the 
folds of the Andes is marked by a line of lakes. From Lake 
AluminC northward these lakes are not of glacial origin but have 
been dammed up by lava flows. South of Lake AluminC they are 
long lakes of Alpine form that reach back fiord-like into the cor- 
dillera. Their beds have been deepened by  glacial action and in 
most cases are continued across the table-land by  the broad 
transverse valleys described above, through which all the lakes 
at some former time drained to the Atlantic. From Lake Nahuel 
Huapi northward the lakes, except for Lake Lacar, still drain t o  
the Atlantic. Sauth of Lake Nahuel Huapi all of the lakes except 
Viedma and Argentino now drain to the Pacific through deep 
canyons cut across the cordillera; and the interoceanic divide 
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follows the terminal moraines of the old glaciers to the east of 
the present lake beds, leaving the majority of the transverse 
valleys without streams. Lakes Viedma and Argentino, which 
drain to  the Atlantic by the Santa Cruz river, lie opposite that 
part of the cordillera which is still effectively covered by inland 
ice. The lakes froin Nahuel Huapi southward are frequently de- 
scribed as  lying wholly or in part in a longitudinal depression 
that separates the table-land from the cordillera. This de- 
p:ession, however, is by no means continuous, and, in many 
places, the table-land butts directly against the cordillera. 

In  the Argentine Territory of Neuquen the Andes lower rapidly 
toward the south, Cerro Domuyo east of the upper basin of the 
Neuquen river being the last peak that exceeds 12,000 feet. The 
cordillera there consists of a broad zone of mountain chains and 
narrow valleys. The crests that have a fairly uniform elevation 
have been carved by erosion from the older Andean rocks. Above 
them rise isolated volcanic peaks. From Lake Buenos Aires south- 
ward the Andes are known in detail only on their eastern border. 
Two great fields of inland ice fill all the central part of the 
cordillera from about 46" S. lat. t o  51" S. lat., separated only at 
the 48th parallel by the Baker ranal where the Raker river, drain- 
ing Lake Buenos Aires from the north, and the Pascua river, 
draining Lake San Martin from the south, break through the 
cordillera. From these ice-fields great glaciers flow down to the 
lake region on the eastern border of the cordillera and to the fiords 
of the western border. At the time of writing this article these 
ice-fields have never been crossed, although the southernmost 
field has recently been penetrated for some distance by expeditions 
working in from Lake Argentino and Lake Viedma. On the 
Chilean side the coast and the fiords that thrust far into the cor- 
dillera have been examined and mapped by British, Chilean and 
other hydrographic surveys and the snouts of numerous glaciers 
that flow down to the fiord heads have been noted. 

Geology.-The deelp sedimentary cover of the table-land con- 
tains a Triassic Series, a n  Upper Cretaceous and a Tertiary, 
through which outcrops in places (particularly along the Atlantic 
coast ill the territory of Rio Negro) the core of ancient granites 
and porphyries. North of the basaltic massif of Aiiecon Grande 
the granites rise to over 5,000 feet. On the lower Negro river, 
Tertiary tufas and grey sandstones form the cliffs that border the 
river valley, while at  the foot of the Andes the table-land is of 
mriegated marls and red sandstones of Cretaceous age. Here 
and there throughout the whole table-land are evidences of an 
extensive peneplain which dates from the end of the Pliocene. 
This peneplain has not been base-levelled uniformly throughout 
but is warped and broken by locel faulting. The basalt flows and 
intrusions that are the characteristic features of so many sections 
of the table-land have been mentioned. 

The central part of the Andes of Patagonia consists of a granite 
core which thrusts through the folded sedimentary cover to form 
the crests of the cordilleras. Recent volcanic rocks (andesites and 
basalts) cover the sedimentaries and the granitic core over large 
areas throughout this section of the Andes and have spread far 
out over the eastern table-land. I n  the north the andesites are of 
Miocene age and covered by Pliocene basalts. Farther south the 
andesite intrusions continued well into and probably through the 
Pliocene. The folded sedimentaries do not reach across to the 
western slopes of the Andes north of 52" S. lat. Fiords and 
valleys, longitudinal and transverse, some of which cut across 
the cordillera and drain the lakes of the eastern side to the Pacific, 
divide the Patagonian Andes into blocks that have their lowest 
average altitude (about 6,500 f t  ) in the north and in Tierra del 
Fuego and rise to 13,000 ft.  between 46" and 50" S. lat. A line 
of active volcanoes stands along the Chilean shore in the north 
completely separated from the main ranges of the cordillera, and 
isolated cones, all of which are of contemporary origin, while some 
are of recent eruption, form the outstanding peaks throughout 
the Patagonian Andes. (For geological history of Patagonia see 
SOUTH AMERICA.) 

Climate.-There is abundant rainfall on the west coast and 
the Chilean archipelago. I n  the Andes the precipitation, a large 
part of which is snow, is very heavy. The annual mean increases 

from 80 to zoo in. on the islands and the coast of the mainland to 
over zoo in. on the upper western slopes of the high cordilleras. 
I n  the cordilleras, as  on the west coast, the greater part of the rain 
or snow falls in winter and this seasonal distribution prevails 
throughout the Argentine table-land north of the Santa Cruz 
river. Only along a narrow strip at  the foot of the Andes is there 
plentiful rainfall on the table-land. East of this sub-Andine zone 
the table-land is semi-arid with the rainfall diminishing rapidly 
from west to east. South of the Santa Cruz river the rainfall 
increases somewhat and the rainy season changes from winter 
to early summer, December being the rainiest month at  Puerto 
Gallegos. Winds from the Atlantic ocean bring some rain to the 
coast, but they rarely penetrate far inland on account of the 
great prevalence of westerly winds throughout the whole of 
Patagonia. On the table-land these west winds are particularly 
violent and diminish only slightly in wintcr. On the west coast 
the mean summer temperatures are low-58' F a t  Puerto Montt 
(41" 28' S. lat.) in the month of January, and 38" F on the 
Evangelistas islands (52" 24' S. lat.). The winters are mild, the 
mean temperature for July being 45" F a t  Puerto Montt and 38' 
F on the Evangelistas Winters are fairly cold in the suh-Andine 
zone; the mean temperature for July a t  the valley of 16 de 
Octubre (43.9 S. lat., 71" 25' W. long.), the most southerly 
station in the zone for which there are weather records, is 35.7" F.  
The summers are moderately warm, the mean temperature for 
January a t  16 de Octubre being 57" F ;  but no month of the year 
is free from frosts. On the coast the mean temperature for 
January at  San Antonio is 72.6" F ,  a t  Comodoro Rivadavia 
66.5" F ,  a t  Santa Cruz 60.6" F.  For July the mean temperatures 
at  these points are 43.5' F ,  44.6" F and 33" F, respectively. (For 
fauna and flona see ARGENTINA.) u2 

Population.- The original inhabitants of Patagonia are now 
nearly extinct. Occasional families or groups of Alakalufs and 
Yahgans are still to be found on the islands of the Chilean archi- 
pelago. (See TIERRA DEL FUEGO.) On the Patagonia table-land 
one may still find small encampments of Tehuelches and other 
aboriginal tribes and there is still a small colony of mixed 
Tehuelches and Araucanians in the Senguerr valley south of San 
Martin, but pure bloods are very scarce. The Tehuelches, re- 
markable for their great stature (they average 6 ft. t o  6 i t .  4 in.) 
were the dominant race. Other tribes were the Pehuenches, 
Ranqueles, Pampas and Araucanians. 

Except on ChiloC island the precipitous coasts of the islands and 
the dense forests that come down to the water's edge on the 
mainland have prevented white settlement west of the Andes 
other than the temporary camps of wood-cutters a t  the most 
accessible points. Since the founding of Punta Arenas (now 
Magallanes) in 1843 settlement in that section has developed 
rapidly. The town itself has grown to a population of 29,784 and 
is the commercial centre, not only of that section of Chile but 
of the southern part of the Argentine Territory of Santa Cruz 
as well. Cattle-raising was the original industry in  the Punta 
Arenas region, but sheep were introduced in 1879 and since 188j 
sheep-raising, which is  better adapted than cattle-raising to the 
climate here as in most parts of Patagonia, has spread rapidly until 
sheep ranches cover all of the northern part of Tierra del Fuego 
and the mainland not only as far  as the international boundary 
but beyond into the southern part of Santa Cruz whose settlement 
was effected by colonists working northward from the Punta 
Arenas region. Considerable gold has been mined in this section 
of Chile, but operations have now practically ceased. Coal is 
mined near Magallanes and the sawing of lumber, chiefly for the 
Argentine trade, from logs brought from as fa r  north as the 
Peninsula of Taitao is an important and growing industry. 

Settlement.-Spanish settlements were started a t  severai 
points on the Atlantic coast toward the end of the 18th century. 
Carmen de Patagones near the mouth of the IVegro river was the 
only lone of these early settlements that was a t  all permanent and 
the fact that this settlement did not disappear like the others 
was due to the collection and exportation of salt from salt ponds 
in the vicinity. Cattle raising was beginning there also when the 
revolution against Spain broke out. The herds were scattered dur- 
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ing the revolution but re-establishment began shortly after its 
close. The Indians, however, were for the most part hostile and, 
until after the 1879-1883 campaign which decisively ended their 
power, not ,only prevented any colonization beyond the coast 
but checked practically all exploration of the interior. 

After the close of the Indian campaign, exploration and settle- 
ment proceeded rapidly. Settlement south of the Negro river 
came from two directions. Colonists from the north followed the 
coast southward, establishing settlements first a t  river mouths 
and then pushing gradually back into the interior. Meanwhile 
the sheep ranches were pushing northward from the nucleus a t  
Magallanes (Punta Arenas) and by 1896 had reached the Santa 
Cruz river. I n  the north along the eastern border of the Andes, 
a t  Lake Nahuel Huapi, in the upper valleys of the Limay and 
Neuquen rivers, and northward far beyond the limits of Pata- 
gonia, Chilean colonists (mainly of mixed white and Araucanizn 
blood, but with some Germans from the Llanquihue colonies) 
began to settle a t  an early date. The migration from Chile prob- 
ably originated in the practice of the native inhabitants as well 
a s  of the European settlers in the Chilean lake region of driving 
their cattle back and forth through the passes of the Andes 
following the pasturage seasons. I t  is believed that Jesuit mission- 
aries had established themselves in  the region as early as the 
latter part of the 16th century. A number of villages, of which 
San Martin de 10s Andes and Junin de 10s Andes in the southern 
part of the Territory of Neuquen and Chos Malal in the northern 
part are the most important, have developed in this section in the 
wider of the lake basins or river valleys. The Zapala ranch at  
the end of the Southern railway of Buenos Aires is the railhead for 
all of these mountain villages. 

Previous t o  the campaigns against the Indians the permanent 
settlers from Chile held their concessions from the Indian chiefs. 
They increased rapidly until 1890 when the Argentine Government 
closed the frontier for a five-year period. After the Chile- 
Argentine boundary dispute had been settled the Chilean Govern- 
ment attempted to get the Chilean settlers back to lands in the 
Chilean lake region, but there is still a very large Chilean element 
in the population of the region. The first Argentine colonists in 
this section, except the Welshmen from Rawson who established 
themselves in the 16 de Octubre valley as early as  1886, came 
from Mendoza and San Juan. They were followed after 1890 
by  settlers of many nationalities and particularly by foreign land 
companies whose first concessions in Patagonia were located along 
the Negro and Neuquen rivers. I t  is in this northern section 
along the lower slopes of the Andes between the headwaters of 
the Chubut and Neuquen rivers that the most varied resources of 
Patagonia are to  be found. Wheat, rye and potatoes are grown 
on irrigated lands on the valley floor, not only for local con- 
sumption but to  some extent for export. Considerable gold has 
been placered along the Neuquen river and there has been some 
exploitation of the timber resources for local needs although 
many of the forested areas have been destroyed by fire. In  the 
Andean zone of abundant rainfall sheep do not do well and it is 
there that the cattle-raising industry of Patagonia is concentrated. 
As one goes eastward into drier regions one finds sheep-raising 
combined more and more with cattle-raising until on the truly 
arid table-land cattle give way entirely to sheep. Here and there 
along the Negro and Chubut rivers the raising of farm crops is 
practiced under irrigation in limited areas while some favourably 
located ranches on the table-land have small areas planted with 
forage crops for the horses that are used on the ranches. Dams 
constructed on the upper Neuquen now permit the regulation of 
the flow of water for irrigation purposes to the Cuenca Vidal 
depression and agricultural villages surrounded by fields of grain, 
alfalfa and grapes are rapidly developing there. 

L a n d  and W a t e r  Problem.-Much land in Patagonia has 
been granted by  the Government to Argentina and foreign pro- 
prietors but the public lands are still extensive. These public 
lands are not t o  be considered as unpopulated. They furnish 
grazing land for the pobladores, sheep raisers who own no land and 
must shift from place to place as new concessions of public land 
pass into private ownership. The earlier Government grants were 

very large, but the Government has now changed its policy and 
limits its grants to  groups of settlers which it  is now endeavouring 
to locate in various sections of the table-land to 625 hectares 
to each settler. The Government also desires now to break up  the 
earlier concessions into smaller holdings. Holdings of this size are 
not suited to sheep-raising, since the average capacity on the 
table-land is from 30 to 50 head per IOO hectares. 

Water for the flocks is a matter of much concern. I t s  complete 
absence accounts for those few areas which are still unoccupied. 
The mu?zantiales, pools of water concentrated i n  depressions from 
rain and snow, are important but most of them do not long survive 
the rainy season. There are permanent pools in many of the 
larger depressions but they are mostly saline. Along the dry 
lower courses of intermittent streams, underground streams are 
frequently found. Lines of wells follow these underground streams 
as along the course of the Picun Leufu above the confluence of 
its bed (now dry for several miles from its mouth) with the Limay 
river. On both sides of the lower Negro deep wells have been sunk 
over the Tertiary platform and windmills for pumping water are 
a feature of every ranch. The red sandstone areas are completely 
without available water but water issues from the base of the 
volcanic rock in those sections where the underlying rock is 
impermeable. 

Wool was until quite recently the only export from the sheep 
ranches but refrigerating plants have now been built a t  Puerto 
Deseado, San Julian, .Puerto Gallegos and a t  Rio Grande on 
Tierra del Fuego. Their combined output in  1927 was 631,249 
animals. Of this number 608,911 were exported. On the Chilean 
side of the boundary there are refrigerating plants on the Strait 
of Magellan, a t  Rio Seco and at  Puerto Sara, 8 m. and 80 m. 
respectively, north from Magallanes (Punta Arenas). The driving 
of the sheep to the refrigerating centres is a difficult task for the 
distances are great and the problem of feed and water is serious. 

Railways.-The Southern railway of Buenos Aires has con- 
structed a 5 ft. 6 in. gauge line for  about 860 m. from Bahia 
Blanca which crosses the Colorado river to  the famous Choele- 
Choele agricultural region of the lower Negro river and then runs 
up the Negro, serving the numerous agricultural colonies in the 
irrigated oasis of the river valley; passes through Neuquen, the 
capital of the Territory of Neuquen at  the confluence of the 
Neuquen and Limay rivers; and extends west for about I 50 m.  
to the Zapala ranch in south-central Neuquen. The Zapala ranch 
has become the rail centre for the whole of the sub-Andean cattle- 
raising zone of Neuquen. From San Antonio the Argentine Gov- 
ernment has built about 280 m. of a railway which now serves 
important ranches in the Valcheta and Maquinchao depression and 
will eventually reach Bariloche on Lake Nahuel Huapi. Viedma, 
the capital of the Territory of Rio Negro near the mouth of the 
Negro river has no rail connection, but a line swung south from 
Bahia Blanca is about two-thirds completed. Rawson, the capital 
of the Territory of Chubut, near the mouth of the Chubut river, 
has also no direct rail connection but a short line of meter gauge 
runs from Puerto Madryn to Trelew (a  few miles west of Raw- 
son) and continues for about 35 m. through the Welsh settlements 
of the lower Chubut. I ts  terminus is connected b y  cart roads with 
the Welsh colony in the 16 de Octubre valley and important 
holdings of various land companies in  the same region. I n  southern 
Chubut a short railway of 5 ft. 6 in. gauge connects the Sarmiento 
colony near Lake Musters with Comodoro Rivadavia. I t  is pro- 
posed to extend this line to  Lake Buenos Aires. I n  northern 
Santa Cruz a 5 ft. 6 in. gauge railway has been built from Puerto 
Deseado north-westward over the table-land north of the dry bed 
of the Deseado river for about 180 miles. Plans fo r  this line call 
for an extension north-west to  Lake Nahuel Huapi through the 
16 de Octubre valley. Puerto Gallegos, capital of the Territory of 
Santa Cruz, a growing settlement that is competing with the 
Chilean port of Magallanes as a centre for  the sheep-raising 
region of southern Patagonia, has no rail connections. 

A d m i n i s t r a t i v e  Divisions.-Chile in the early days of the 
republic claimed a large part of the eastern table-land and a s  
early as 1843 founded the town of Punta Arenas (Magallanes) 
on the Strait of Magellan. No attempt at  settlement, however, 
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was made by the Chilean Government north of the present 
boundary along the 52nd parallel of latitude and in 1881 a 
boundary treaty was signed which followed in the main the course 
of the present boundary in this region. On account of the errone- 
ous knowledge of the topography of the boundary zone the location 
of the line was not definitely established until 1902 (by arbitral 
sentence of the king of England) and it was not until 1907 that 
the demarcation was completed. I n  1884 the Argentine Govern- 
ment divided the Patagonian region south of the Negro river into 
four territories or gobernaciones; Rio Negro (capital, Viedma), 
Chubut (capital, Rawson), Santa Cruz (capital, Puerto Gallegos), 
Tierra del Fuego (capital, Ushuaia). Chilean Patagonia up until 
1927 was divided into the provinces of Chilot and Llanquihue (the 
latter extended somewhat farther north than the limits of Pata- 
gonia as used in this article) and the Territory of Magallanes. I n  
Dec. 1927 the Chilean Government decreed a new arrangement of 
administrative divisions over the greater part of the republic and 
divided the Patagonian region into the province of ChiloC (capital 
Puerto Montt),  and the territories of Aysen (capital Puerto 
Aysen) and Magallanes (capital Magallanes). (See also CHILE 
and ARGENTINA ) (R. R .  P.) 
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PATANI, an administrative division of Siam, includes the 
seven Malay states of Nawng Chik, Patani, Jering, Yala, Sai, 
Raman and Ra-nge. Each retains its Malay ruler, who governs 
jointly with a Siamese officer under the direction of the Siamese 
high commissioner, and many of the ancient privileges and cus- 
toms of Malay government are preserved. The total area of the 
combined states is about 5,500 sq.m. The country is mountainous 
except close to  the coast. The population is about 335,000, of 
whom the great majority are Malays. Each state has its capital, 
but Patani (the headquarters of the high commissioner) is the 
only town of importance. Communications are poor and are 
chiefly by  river. The area under cultivation is small except round 
about Patani and in Nawng Chik, where much rice is grown. Tin 
mining is a growing industry; many Chinese own mines and sev- 
eral European syndicates are at  work prospecting for, or mining, 
this metal. Fishing and salt-evaporation occupy a large propor- 
tion of the population. The annual export of tin is about 400 
tons, and dried fish, salt, cattle and elephants are other exports. 
Steamers up  to 300 tons maintain frequent communication with 
Bangkok and Singapore, and the Patani roads afford good anchor- 
age a t  all seasons. Mohammedan law is followed in the settlement 
of inherited property disputes and of matrimonial affairs; other- 
wise the laws of Siam obtain. Law courts have been established 
in each state, and there is a force of gendarmerie recruited from 
amongst Malays and Siamese alike. The revenue amounts to  
about 600,ooo ticals, or £45.000 a year, one-third being payable 
to the rulers as private income for themselves and their relatives, 
one-third expended on the administration, and one-third reserved 
for  special purposes, but usually also devoted to administration. 

PATARENES or PATARELLI, a name apparently first used 
in Milan about 1058 to denote the extreme opponents of clerical 
marriages. I n  the 13th century the name was appropriated by 
the Cathari, who said it  came from pati (to suffer), because they 
endured hardship for their faith but originally it  was derived from 
pates, Milanese for a rag. See ROGOMILS. 

PATAS MONKEY, a West African species of guenon mon- 
key characterized by its large size, the foxy-red colour of the 
upper parts, blue face and white belly. I t s  scientific name is 
Cercopithecf~s patas. (See PRIMATES and GUENON.) 

PATAVIUM, an ancient city of Venetia, Italy, 55 m. E. of 
Verona by road (mod. Padova, Eng. Padua, q.v.). One road led 
from it south-west to Ateste, Hostilia (where the Po was crossed) 
and Bononia; another east-north-east to Altinum and Concordia. 
I t  was also accessible by canals from the sea (30 m.). The old 
town (40 ft. above sea-level) lay on a peninsula surrounded by 
the Bacchiglione except on the south, where it was protected by 
a canal. Of the bridges which cross the canals by which Padua 
is now intersected, four go back to Roman times. Remains of a 
public building were found in the centre of the modern city, 
outside which lies the ant-ient amphitheatre, measuring 325 by 20 j 
ft .  The name of the town is probably connected with Padus 
(Po). Under Augustus, Patavium surpassed all the cities of the 
north in wealth, and in the number of Roman knights among its 
citizens was only equalled by Gades. 

I t s  commercial importance was also great, being especially 
due to its trade in wool. The importance of Patavium as a literary 
centre was also considerable. Livy, Q. Asconius Pedianus and 
Thrasea Paetus were natives of the town; and Quintilian speaks of 
the directness and simplicity of their diction as Patavinitas, com- 
paring it  with the artificial obscurity of the writers of Rome. 

After the 2nd century A.D. i t  seems to have been outstripped 
by Milan and Aquileia. I t  was destroyed by the Lombards (601) 
and lost all its Roman monuments. 

PATAY, BATTLE OF (1429). King Henry V. of Eng- 
land died in August 1422, and though after his death the English 
won several battles, the siege of OrlCans, in 1428, saw a turn of 
the tide due to  the smallness of the English army, its dispersion, 
the uncertain support of the Burgundian faction, and the en- 
thusiasm aroused by the appearance of Joan of Arc. 

I n  February 1429, accompanied by six men-at-arms, the Maid 
set out for the dauphin's court a t  Chinon. Having convinced 
him of her divine mission, clothed in a coat of mail and carrying 
a sword, said to have belonged to Charles Martel, she headed 
for OrlCans. The siege was badly maintained, the English force 
being far too small for the purpose. In  place of raising the siege 
and meeting Joan and her 5,000 followers, the English held on, 
with the result that their lines were broken, for a11 the French 
garrison required was enthusiasm to rouse them into activity. 
Suffolk, a most incapable leader, then distributed his army in 
small detachments to hold certain towns on the Loire, namely, 

1 Jargeau, Meung and Beaugency, and this in spite of the fact that 
Bedford, the regent, was sending him reinforcements fram Paris 
under Lord Talbot. The garrisons of these towns, utterly de- 

I moralized by superstitious terror, surrendered them, and Talbot 
hearing of these disasters determined to retreat to Paris and hold 
the city. At Patay on June 18 he was surprised by Joan and her 
captains the Duke of Alen~on  and Lahire. The English archers, 
who throughout the Hundred Years' War had depended for their 
success on defensive tactics, attempted to fix their stakes and 
deploy behind them, but the French fired by a religious en- 
thusiasm gave them no time, and charging down on them slew 

1 more than a third and captured Talbot. The strategical results 
of this victory were great; not only were the English driven 
beyond the Loire, but Charles, the dauphin, took Chalons, Troyes 
and Reims, and entering the last mentioned city a t  the head of 
12,000 men was crowned king of France. The moral effect was 
still greater, because Bedford, fearing the demoralizing influence 
of the Maid's miraculous banner, dared not take the offensive. 

See A. Lang, The Maid o f  France (1908) ; Michelet, Histoire dr 
France; C. Oman, The Art of W a r  in the Middle Ages (1924) .  

(J. F. C. F.) 

PATCHOGUE, a village of Suffolk county, New Pork, 
U.S.A., on Great South bay on the south shore of Long Island, 
j o  m. E.  of the Brooklyn Borough Hall; served by the Long Island 
railroad. Pop. 1940 federal census, 7.181. I t  is an important 
trading centre; local industries: wholesale florists, nurseries, 
oyster beds, a large lace mill, clothing and steel tape factories. 



PATEL-PATENTS [ENGLISH 

I t  was founded in 166j ;  incorporated, 1893. 
PATEL, FRAMJEE NASARWANJEE ( I  804-1 d94), 

Parsee merchant and philanthropist, was born in 1804, and re- 
ceived a vernacular education, with a little English in Bombay. 
I n  1819 he entered upon a business career, and in 1827 became 
a partner in the firm of Frith, Bomanjee & Co. Banking facil- 
ities being then exceedingly scanty, such Parsees as had any capital 
a t  command acted as bankers and brokers to  the rising English 
firms. Patel raised the status of his compatriots to the higher 
level of independent merchants, and he founded in 1844 a busi- 
ness house under the name of Wallace & Co., from which he 
retired in 1848 t o  found in 1849 Framjee, Sands & Co. 

Patel's most remarkable public service was performed in con- 
nection with the Parsee Law Association, of which he was presi- 
dent. The domestic affairs of the Parsees having fallen into 
confusion since their exodus from Persia, the adjudication of 
disputes relating to  matrimonial obligations and the rights of 
succession i n  cases of intestacy, was left to  the elders of the 
community who lacked both knowledge and principles on which 
to base their judgment, and the authority to enforce their de- 
cisions. The case of Ardesir Cz~rsetjee v. Peeroxebai, which came 
up on appeal before the privy council in England, brought to  light 
the fact that the supreme court of Bombay had no jurisdiction 
over matrimonial and ecclesiastical disputes among Parsees. This 
state of lawlessness being recognized as intolerable, agitation 
ensued which led to  the appointment of a commission, of which 
Sir Joseph Arnould was the president and Framjee Pate1 the 
chief Parsee member. The Parsee Law Association, under the 
guidance of Pate1 and Sorabjee Bengallee, rendered invaluable 
help t o  the commission, and their joint efforts resulted in the 
passing by the government of India of the Parsee Marriage and 
Divorce Act and the Parsee Intestate Succession Act (15 and 21 

of 1865). These acts form the charter of matrimonial and eccle- 
siastical status for the Parsees. 

At the time of his death in  1894, Framjee Pate1 was the most 
revered and best beloved of the distinguished natives of India, 
having during an eventful public life extending over sixty years 
worked in co-operation with three generations of the most promi- 
nent of his compatriots to better the condition of their country. 
His family surname refers to  the title of patel, that is, "mayor," of 
Bombay, conferred on its founder for services rendered to the 
English in 1692. (M. M. BH.; X.) 

PATENTS, properly documents conferring some privilege, 
right, etc., short for "letters patent" (9 .v . ) .  Patents for inven- 
tions, instruments which formerly bore the great seal of the United 
Kingdom, are now issued a t  the Patent Office in London under 
the seal of that office. By their means inventors obtain a monopoly 
in  their invention for 16 (formerly 14) years, a term which, if 
insufficient t o  remunerate the inventor, may be extended. 

ENGLISH PATENTS 
Formerly the  reigning prince considered himself entitled, as 

part of his prerogative, to  grant privileges of the nature of 
monopolies to  any one who had gained his favour. These grants 
became so numerous that they were oppressive and unjust to  
various classes of the commonwealth; and hence, in the reign of 
James I., a statute was wrung from that king which declared all 
monopolies that were grievous and inconvenient to the subjects of 
the realm to be void. (See LETTERS PATEXT; MONOPOLY.) There 
was, however, a special exception from that enactment of all 
letters patent and grants of privileges of the "sole working or 
making of any manner of new manufactures within the realm to 
the true and first inventor and inventors of such manufactures 
which others a t  the time of making such letters patents and 
grants shall not use, so as also they be not contrary t o  the law nor 
mischievous to  the State by  raising of the prices of commodities 
at home or hurt of trade or generaily inconvenient." Upon these 
words hangs the whole law of letters patent for  inventions. Many 
statutes were afterwards passed, but these were all repealed by 
the Patent Act of 1883 (46 and 47 Vict., c. 57) which modified 
the law in several particulars. There were subsequently several 
Arnending Acts, which with certain savings were repealed by a 

Consolidating Act, the Patents and Designs Act 1 9 ~ 7 ,  which also 
introduced new provisions into English patent law. I t  was slightly 
amended in 1914 (apart from f a r  legislation) and has been sub- 
stantially amended by the Patents and Designs Act 1919. A fur- 
ther amendment has been made by the Patents and Designs (Con- 
vention) Act, 1928. 

P a t e n t a b l e  Inventions- The inventions for  which patents 
are obtained are chiefly either vendible articles formed by me- 
chanical or chemical operations, or machinery and apparatus or 
processes. I t  may be remarked here that a scientific principle 
cannot form the subject of a valid patent, but its application to a 
practical and useful end and object may do so. An abstract 
notion, a philosophical idea, may be extremely valuable iil the 
realm of science, but before i t  is allowed to form a sound basis 
for a patent the world must be shown how to apply it so  as to 
gain therefrom some immediate material advantage. 

The principal classes of patentable inventions seem t o  be  these: 
( I )  new contrivances applied to  new ends, (2) new contrivances 
applied to old ends, (3) new combinations of old parts, whether 
relating to material objects or processes, (4) new methods of 
applying a well-known object. I n  the case of inventions relating 
to substances prepared or produced by  chemical processes or 
intended for food or medicine a claim cannot be made for the 
substance itself, except when prepared or  produced by  the special 
methods or processes of manufacture described and claimed or by 
their obvious chemical equivalents (Act of 1919 s. 11). 

With regard t o  a patent for the new application of a well- 
known object i t  may be remarked that there must be some dis- 
play of ingenuity, some amount of invention, i n  making the appli- 
cation, otherwise the patent will be invalid. For  example, a fish- 
plate, used before the introduction of railways t o  connect wooden 
beams, could not be patented to  connect the rails of a railway 
(Harwood v. Great Northern Railway Co., 1860-65, 11 H.L.C. 
654) nor can a spring long used in the rear of a carriage be pat- 
ented for use in the front (Morgan v. Windover,  1890, 7 R.P.C. 
131). But a small amount of invention will suffice, so  long as the 
improvement is manifest, either as saving time or labour or having 
other utility (Ricknza?t?z v. Thierry, 1896, 14 R.P.C. 105: Patent 
Exploitation Ltd. v. Siemens and Co., 1904, 21 R.P.C. 549: Teste 
v. Coombes, 1923, 41 R.P.C. 88). 

Whatever be the nature of the invention, i t  must possess the 
incidents of utility and novelty, otherwise any patent obtained in 
respect of it  will be invalid. The degree of utility need not, how- 
ever, be great. Commercial success is not necessary but may be 
an important item in considering whether there was invention. 
The affording of a new and useful choice of means for effecting 
a known object is sufficient. As to  novelty, if i t  can be shown that 
other persons have used or published the invention before the date 
of the patent, i t  will fall to  the ground, although the patentee was 
an independent inventor deriving his ideas from no one else. 
Thus, where the patent sued on was for a lock, i t  was proved that 
a similar lock had been in use on a gate adjoining a public road 
for 16 years prior t o  the patent, which was accordingly invali- 
dated (Carpenter v. Smith, 1842, I. Web. P.C. 540). I t  is some- 
times a subject of enquiry whether a n  invention has so been pre- 
viously used as to  have been publicly used i n  the sense attached 
by the courts t o  this phrase. The mere use of an apparatus in a 
car driven along a public way, without opportunity for any one 
to see it, was held not to  be a public user, and the use in  question 
being a mere casual accidental use in the course of a different 
investigation was held not to  be a n  anticipation (Boyce v. Alorris 
Motors Ltd., 1927, 44 R.P.C. 105). But whereas "user" in public 
is sufficient prior publication to invalidate a subsequent patent 
for the invention so used, publication in books, etc., will not be a 
bar to  novelty unless its effect is to  make the invention actually 
a part of public knowledge; and in dealing with allegcd anticipa- 
tions by specifications of patents for inventions that have never 
come into general use i t  has been said that a patent will not be 
invalidated unless a person of ordinary knowledge of the subject, 
on having the alleged anticipation brought under his notice, would 
at  once perceive, understand, and be able practically to  apply the 
invention without making experiments or seeking for further 
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information. But while this is the text to be applied in consider- 
ing whether a specification is sufficient in respect of working 
directions, an invention may be sufficiently published if the docu- 
ment alleged to anticipate is sufficient t o  convey to men of science 
and employers of labour information which will enable them with- 
out any exercise of inventive ingenuity to understand the inven- 
tion and to give a workman the specific directions necessary to  
carry it  out (King, Brown & Co. v. Alzglo-American Brzrsh Co., 
1892, A.C. 367, p. 378, Savage v. Harris, 1896, 13 R.P.C. 364, a t  
p. 368). The inventor himself, by the use of his invention even 
in secret, with a view to profit, may, it  would seem, invalidate 
the patent. Thus, if he manufactures an article by some new 
process, keeping the process an entire secret, but selling the 
produce, he cannot probably afterwards obtain a patent in respect 
of it. If he were allowed to do this, he might in many cases easily 
obtain a monopoly in his invention for a much longer period than 
that allowcd by law (Morgan v. Seaward, 1837, I. Web, P.C. 
192). The sale of the article may, of course, involve the publica- 
tion of the invention. The rule that an inventor's use of the 
invention invalidates a subsequent patent does not, however, 
apljly to cases where the use was only by way of experiment with 
a view to improve or test the invention (Elias v. Grouesend Tin- 
plate Co., 1890, 7 R.P.C. 466). 

the first instance. Where, however, these two specifications are 
filed, it  becomes of vital moment to  an inventor that the true 
reIation between them should be maintained as defined above. 
The object of the provisional specification is t o  secure immediate 
protection, and to enable a patentee to  work a t  and improve his 
invention without the risk of his patent being invalidated by 
premature publication. H e  is therefore entitled to  embody in 
his complete specification any improved method of working his 
invention which he may discover in the interval; and he is indeed 
bound to do so, since, as we have said, the price that a man who 
desires a patent has to pay to the public for the privilege is that 
he should make a full disclosure of his invention in his complete 
specification. But there is a limit to what the patentee may do in 
this respect. H e  must not describe in his complete specification 
an invention not substantidlly the same as that declared in the 
provisional. If he falls into this error there is said to be a "vari- 
ance" or "disconformity" between the two specifications. I t  is by 
s. 6 of the Patents Act 1907 made the duty of the examiner of the 
Patent Office to  consider the question of disconformity between 

1 specifications on applications for patents, and, if he reports that 
there is disconformity, the comptroller may refuse to  accept the 
complete specification until i t  has been amended to his satisfac- 
tion, or (with the consent of the applicant) cancel the provisional 

S. 4 j  of the Patents Act 1907 provides that the exhibition of I specification and treat the application as having been made on 
an invention a t  an industrial or international exhibition certified I the date at  which the complete specification was left. Moreover, 
as such by the Board of Trade, or the publication of any descrip- 
tion of the invention during the period of the holding of the 
exhibition, or its use for the purpose of the exhibition in the place 
where it  is held, or during the period of the exhibition by any 

if the complete specification includes an invention not included 
in the provisional specification, the application may be divided, 
and the claim for the additional invention included in the complete 
specification be regarded as an application for that invention 

person elsewhere, without the privity or consent of the inventor, made on the date at  which the complete specification was left. 
shall not prejudice the right of the inventor or of his legal per- After a complete specification has been left, an examiner makes an 
sonal representative to apply for and obtain a patent, or the / examination or search as to novelty, such investigation dealing 
validity of any patent granted on the application, provided that 
two conditions are complied with, v iz ,  (a)  the exhibitor must, 

with British complete specifications published and dated within 
50 years prior to  the date of the application (Act of 1907, s. 7) 

before exhibiting the invention, give the comptroiler-general a , and power is given to the comptroller t o  refuse the grant of a 
prescribed notice of his intention to do so; and (b)  the application 1 patent in cases in which the invention had been wholly and spe- 
for the patent must be made before or within six months from the / cifically claimed in specifications to  which his search had extended. 
date of the opening of the exhibition. A like saving has been 
given by the Act of 1919 t o  the reading of a paper by an inventor 
before a learned society and t o  the publication of the paper in the 
society's transactions subject to a like provision as to notice by 
the person reading such paper or permitting such publication and 
as regards (c)  the substitution of the date of the reading or 
publication of the paper for that of the opening of the exhibition. 

When an invention is the joint production of more persons than 
one, they must all apply for  and obtain a joint patent, for a patent 
is rendered invalid on showing that a material part of the inven- 
tion was due to  some one not named therein. But under some cir- 
cumstances the patent may be actually granted to one or more of 
the joint applicants. The mere suggestion of a workman employed 
by an inGentor to carry out his ideas will not require that he 

If it is wholly or partly so claimed or described, he may, require a 
reference to be made to the prior specification. Opportunities of 
amendment are, however, given to an applicant. When a complete 
specification has been accepted, the acceptance is advertised, and 
the specification is open to inspection, and the grant may be 
opposed on certain grounds, some of which are personal to the 
opponent. 

The term for which a patent is originally granted is now 16 
years and by the Patents Act 1919 the terms of existing patents 
were extended to that length subject to  certain conditions (s. 6) .  
A patentee may, after advertisement according to the rules of the 
Supreme Court, apply for an extension of the original term. The 
court, in considering its decision, pays regard to  the nature and 
merit of the invention in relation to  the public, of the profits 

should be joined, provided that the former adds nothing sub- , made by the patentee as such, and of all the circumstances of the 
stantial to the invention, but merely works out in detail the 1 case. If i t  appears t o  the court that the patentee has been inade- 
principle discovered by his employer. 

Procedure.-The Patents Act 1907, re-enacting former pro- 
visions, requires an application to be made in a prescribed form 
(the forms and stamps are on sale a t  all postal money order offices 
in the United Kingdom) an3 left a t  or sent by post to the patent 
office in the prescribed manner. The application must contain a 
declaration that the applicant is the true and first inventor, and 
it  must be accompanied by  either a provisional or complete speci- 
fication. A provisional specification describes the nature of an 
invention, and a complete specification particularly describes and 
ascertains the nature of the invention and the manner in which 
it is to  be performed and must end with a distinct statement of 
the invention claimed. Since the introduction of the patent 
specification, it has been necessary that an invention protected 
by patent should be accurately described by the inventor. The 
task of preliminary disclosure falls to the provisional specification 

quately remunerated by his patent, i t  may extend the term of the 
patent to a further term not exceeding five, or, in  exceptional 
cases, ten years, or may order the grant of a new patent for  a 
certain term, with any restrictions or provisions it may think fit 
(Act of 1907, s. 18, and Act of 1919, s. 7). Loss or damage 
suffered by the patentee by reason of hostilities between His 
Majesty and a foreign State affords a special ground for exten- 
sion (Act of 1919, s. 7)'. 

A patentee may elect to have his patent endorsed "licences of 
right," with the result that any person may thereafter claim to 
have a licence under it on terms fixed by agreement or settled by 
the comptroller. The advantage to the patentee is that renewal 
fees are halved 

The Act of 1907.-A very useful new feature was introduced 
by the Act of 1907 by the provision as to patents of addition. An 

, applicant for a patent or a patentee may apply for a further patent 
~ntroduced by the Pdtent Law Amendment Act 1852 and continued in respect of any improvement in or modification of his inven- 
by the later Acts, but an applicant may dispense with a provi- 1 tion and request that the term limited in the new patent be the 
sional specification if he thinks proper to file a complete one in / same as that of the original patent or so much of that term as is 
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unexpired. The new patent, if granted, becomes a patent of 
addition remaining in force only so long as the original patent, 
and has the advantage that no renewal fees are payable. If the 
original patent is revoked, the patent of addition may be ordered 
to become an independent patent, and the fees payable and the 
dates when they shall become payable are t o  be determined by its 
date, but  its duration is not t o  exceed the unexpired term of the 
original patent (s. 19 of the Act of 1907 as amended by the Act of 
1919). 

Patent privileges, like most other rights, can be made the sub- 
ject of sale. Partial interests can also be carved out of them by 
means of licences, instruments which empower other persons to 
exercise the invention, either universally and for the full time of 
the patent (when they may be tantamount to  a n  assignment of 
the patentee's entire rights) o r  for a limited time, or within a 
limited district. By an exclusive licence is meant one that restrains 
the patentee from granting other licences t o  any one else. By means 
of a licence a patentee may derive benefit from his patent without 
entering into trade and without running the risks of a partnership. 

One of the regulations of the Act of 1883 was that a patentee 
could be compelled by  the Board of Trade to  grant licences to  
persons who were able t o  show that the patent was not being 
worked i n  the United Kingdom, or  that the reasonable require- 
ments of the public with respect t o  the invention could not be 
supplied, or that any person was prevented from working or  using 
to the best advantage an invention of which he was possessed. 
This regulation, however, remained practically a dead letter. By 
s. 3 of the Act of 1902, the hearing of petitions for a grant of 
compulsory licences was transferred to  the Judicial Committee of 
the Privy Council, but the Act of 1907 substituted the High Court 
as the tribunal in the place of the judicial committee. The Act 
introduced considerable amendments in the law as to the grant 
of compulsory licences which, as stated below, have now been 
replaced by provisions in the Act of 1919. S. 38 of the Act of 
1907 contains also a further remedy for the improper exercise 
of patent rights, making it  unlawful in any contract in relation to 
the sale or lease of, or licence to use or work, any patented article 
or process t o  insert conditions prohibiting or restricting the use 
of articles supplied by a third person or requiring the purchaser or 
lessee t o  acquire from the seller or lessor other articles not pro- 
tected by the patent. Such conditions are declared "null and void 
as being in restraint of trade and contrary to public policy." 

Another new and very important provision of the Act of 1907 
was that dealing with the revocation of patents worked outside the 
United Kingdom. I t  had been a common practice t o  take out 
patents in the United Kingdom (especially in the dyeing industry) 
in order to  close the British market to all except the patentees and 
their licensees, the patented articles or processes being worked 
entirely abroad. S. 27 of the Act of 1907 enacted that a t  any 
time not less than four years after the date of a patent any person 
might apply t o  the comptroller for the revocation of a patent on 
the ground that the patented article or process was manufactured 
or  carried on exclusively or  mainly outside the United Kingdom. 
The comptroller was given power t o  make an order revoking the 
patent forthwith or after a reasonable interval, unless the patentee 
could show satisfactory reasons. 

The Act of 1919 substituted new provisions for those contained 
in the Act of 1907 as t o  compulsory licences and the revocation 
of patents worked outside the United Kingdom, such matters being 
now treated under the heading of provisions being for the pre- 
vention of abuse of monopoly rights. (S. I enacting a new s. 
27.) Those rights are  t o  be deemed t o  have been abused in any 
of five sets of circumstances which may be shortly stated as 
follows:-(a) After the fourth year of the patent, non-working 
of the invention in the United Kingdom on a commercial scale 
and without a satisfactory reason for such non-working. (b) 
Working of the invention within the United Kingdom on a com- 
mercial scale prevented or  hindered by  importation from abroad 
of the patented article by the patentee or persons claiming under 
o r  through him or by other persons against whom he is not taking 
proceedings for infringement. (c) If the demand for the patented 
article in the United Kingdom is not being met to  an adequate 

' extent or on reasonable terms. (d) If by refusal of a licence or 
licences the trade or industry of the United Kingdom or the trade 

I of any person or class of persons in the United Kingdom, or the 
establishment of any new trade or industry in the United Kingdom 
is prejudiced and i t  is in the public interest that a licence or 
licences should be granted. (e) If any trade or industry in the 
United Kingdom, or any person or class of persons engaged 
therein, is unfairly prejudiced by conditions attached by the 
patentee before or after the Act, to  the purchase, hire, licence or 
use of the patented article or the using or working of the patented 
process. 

Any person interested may a t  any time apply t o  the comp- 
troller for relief under the section, alleging i n  the case of any 
patent an abuse of the monopoly rights. Under (a), which does 
not apply to  an invention not capable of being worked in the 
United Kingdom, power is given t o  the comptroller t o  adjourn the 
application if he is of opinion that the time which has elapsed 
since the date of the patent has been insufficient to  enable the in- 
vention t o  be worked within the United Kingdom on a commercial 
scale. The section contains the important statement that for  the 
purpose of determining whether there has been any abuse of 
monopoly rights, it shall be taken that patents for new inventions 
are granted not only to  encourage invention but to secure that 
new inventions shall so far  as  possible be worked on a commercial 
scale in the United Kingdom without undue delay. "Working on 
a commercial scale" means the manufacture of the article or the 
carrying on of the process described and claimed in a specification 
of a patent in or by means of a definite and substantial establish- 
ment or organization, and on a scale which is  adequate and rea- 
sonable under all the circumstances. Relief may be given under 
the section by the exercise by the comptroller of any of the follow- 
ing powers, stating them shortly :-(a) H e  may order the patent 
to  be endorsed "licences of right" (see above) ; (b) he may order 
the grant to  the applicant of a licence on such terms as he may 
think expedient; (c)  he may, if he is satisfied that the invention 
is not being worked on a commercial scale within the United King- 
dom, and under specified circumstances, requiring capital, order 
the grant of an exclusive licence to  the applicant or a person able 
and willing to provide such capital subject as provided in the sec- 
tion; (d)  he may, if satisfied that the objects of the section cannot 
be attained by any of the foregoing methods, order the patent to  
be revoked either forthwith or after a n  interval unless conditions 
prescribed in the order are fulfilled, but no such order is to be 
made which would be a t  variance with any treaty, convention, ar- 
rangement or engagement with any foreign country or British 
possession; (e) if he is of opinion that the objects of the section 
will be best attained by making no order, he may refuse the appli- 
cation. Under (a) a n  existing licensee may apply for  a n  order 
entitling him t o  surrender his licence i n  exchange for  one t o  be 
settled by the comptroller. Under (b) a licensee may call on the 
patentee t o  take proceedings t o  prevent infringement and in de- 
fault by the patentee may himself institute such proceedings. 
The course t o  be taken by  the comptroller if he is satisfied that the 
applicant has a bona fide interest and the procedure is  laid down 
by the section. There is a right of appeal from the comptroller to 
the court. By consent, o r  under specified circumstances, the comp- 
troller can order the proceedings or any  question or issue of fact 
to  be referred t o  a n  arbitrator, with a similar right of appeal. 
"Patented article" includes articles made b y  a patented process. 

Lega l  Remedies.-A patentee's remedy for an infringement 
of his rights is b y  civil suit, there being no criminal proceedings in  
such a case. N o  proceedings can be taken i n  respect of a n  infringe- 
ment committed before the acceptance of the complete specifica- 
tion (s. 13 of Act of 1907 as amended by  Act of 1919). I n  prose- 
cuting such a suit the patentee subjects those rights t o  a searching 
examination, for  the alleged infringer is a t  liberty to  show that 
the invention is not new, that the patentee is not the true and first 
inventor, etc., as  well as t o  prove that the alleged infringement is 
not really an infringement. But i t  may here be remarked that a 
patentee is not bound down (unless he has chosen so to  be) to  the 
precise mode of carrying the invention into effect described in 
the specification. If the principle is new, i t  is not to  be expected 
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that he can describe every mode of working i t ;  he will sufficiently 
secure the principle by giving some illustrations of i t ;  and no per- 
son will be permitled to adopt some mode of carrying the same 
principle into effect on the ground that such mode has not been 
described by  the patentee. On the other hand, when the principle 
is not new, a patentee can only secure the particular method which 
he has invented, and other persons may safely use other methods 
of effecting the same object. Again, where the invention patented 
consists of a combination of parts, some old and some new, the 
whole constituting a new machine or a new process, i t  is not open 
to the world to  copy the new part using other old parts. A man is 
not permitted to allege that the patent is for a combination and 
that, the identical combination not having been used, there has 
been no infringement. If he has taken the substance of the inven- 
tion, it  will be held that he has infringed the patent (Clark v. 
Adie, a App. Cas. 315). 

I n  a successful action relief may be given by damages and an 
injunction against infringement of the patent, but a defendant who 
proves that a t  the date of the infringement he was not aware nor 
had reasonable means of making himself aware of the existence 
of rhe patenr is not liable LO damages. 

At common law a person who, alleging that he has a patent, 
threatens his rivals in  trade, is liable to an action for damages, 
but the plaintiff cannot succeed without showing that the threats 
were made maliciously. The Patents Act 1907 s. 36 provides an- 
other remedy in what is  known as "the threats action." The 
statute makes the good faith of the patentee threatening legal 
proceedings no answer t o  an action brought against him by any 
person aggrieved by his threats if the acts complained of are not 
in fact an infringement of the patent; but if an action for in- 
fringement is commenced and prosecuted with due diligence, the 
section does not apply. 

E x t e n t  and Construction.- The patent when sealed has effect 
in the United Kingdom and the Isle of Man. The patent business 
of the United Kingdom is transacted a t  the Patent Office in Lon- 
don under the superintendence of the comptroller, an officer ap- 
pointed by the Board of Trade, under whose direction he performs 
his duties. At this office is kept a register of all patents issued, of 
assignments of patents, licences granted under them, etc. An 
illustrated journal of patent inventions is published at  the same 
office, where printed copies of all specifications can also be ob- 
tained. The fees payable to  government on patents are those laid 
down by the Patents Rules and are as follows:-On application 
accompanied by provisional specification £ I ;  on filing complete 
specification thereafter £ 3 ; on application accompanied by com- 
plete specification £4;  on sealing of patent £I.  Before the expira- 
tion of the fourth year from the date of the patent f g ;  of the fifth 
year £6; of the sixth year £7, and so on increasing by £I every 
year, each such payment being in respect of the following year. 
Where an extension of time is given, extra fees are payable. 

The official publications of the Patent Office deserve some 
notice, as, apart from official investigation into novelty, the onus 
of search rests with the applicant or his agent. The procedure 
has been greatly simplified by the publication, on a uniform 
system and at  a low rate, of illustrated abridgments of specifi- 
cations. From 1877 practically to date the searcher obtains a 
chronological digest of all specifications falling within a given 
class. To  these classes there is a reference index, known as the 
"abridgment class and index key," which at  once directs the 
searcher to his proper class and index heading. The office also 
publishes reports of Patent, Design and Trade Mark Cases, the 
reference to which is R.P.C. 

P a t e n t  Agents.-Patents are usually, although not necessarily, 
obtained through the intervention of "patent agents" who de- 
vote themselves t o  this branch of business. Their position has 
for many years been regulated by statute. The existing enact- 
ment which is more stringent than that which it displaced is the 
new s. 84 of the Patents and Designs Act, 1907, substituted for the 
original section 84 by s. 18 of the Act of 1919. I t  provides that no 
person shall practise, describe himself, or hold himself out, or 
permit himself to be  described or held out, as a patent agent, 
unless:-(a) I n  the case of an individual he is registered as a 

patent agent in the register of patent agents; (b )  in the case of 
a firm every partner of the firm is so registered; (c)  in the case 
of a company which commenced to carry on business as a patent 
agent after Nov. 17, 1917, every director and the manager (if 
any) of the company is so registered; (d) in the case of a com- 
pany which commenced to carry on business as a patent agent 
before that date, a manager or a director of the company is so 
registered. In  the last mentioned case the name of such manager 
or director must be mentioned as  being a registered patent agent 
in all professional advertisements, circulars or letters in which 
the name of the company appears. There is a provision which 
enabled any individual not registered as patent agent before July 
I j, 1919, to be registered on proof that before Aug. I ,  191 7, he was 
bona fide practising as a patent agent. The penalty for contra- 
vention of the provisions is a maximum sum of £20, and in the 
case of a company any officer knowingly a party to  the contra- 
vention is liable. "Patent Agent" means a person, firm or  com- 
pany carrying on for gain in the United Kingdom the business 
of applying or obtaining patents in the United Kingdom or else- 
where Unless registered before July I j, 1919, a person cannot 
t e  registered ur~lrss hc is a Biitis11 ~ ~ G j c i t .  The Budrd of T r ~ d e  
has power under s. 86 to make rules for regulating the keeping 
of the register of Patent Agents and has delegated this duty to 
the Chartered Institute of Patent Agents. Notwithstanding these 
provisions an ordinary agent duly authorized to the satisfaction 
of the comptroller may be employed in some matters (but not 
including the signing of applications for patents and certain other 
documents which must be signed by the applicant himself; see 
s. 85 and Rule 9). 

BRITISH DOMINIONS 
The following notes on the laws of the Dominions give the sali- 

ent facts. Prior to  1852 British letters patent extended to all the 
colonies, but the Act of 1852 restricted the rights granted t o  the 
United Kingdom, Channel islands and the Isle of Man. The 
present Acts extend to the United Kingdom (including Northern 
Ireland) and the Isle of Man. As t o  the Dominions which are 
parties to the International Convention, see p. 373, International 
Convention. 

Protection is obtainable in a number of the smaller dominions 
by way of the registration of the British letters patent. There 
is a limit of three years from the date of the sealing of the 
British letters patent within which to apply in most of the 
countries. The dominions in which such protection can be ob- 
tained are:-Bermuda, British Guiana, British Honduras, Brit- 
ish North Borneo, British Solomon isles, Brunei, Cyprus, Falk- 
land isles, Fiji isles, Gambia, Gibraltar, Gilbert and Ellice isles, 
Gold Coast. Grenada, Guernsey, Hong Kong, Jersey, Johore, 
Kenya, Leeward isles, Federated Malay States, Mauritius, Nigeria, 
Palestine, h'orthern Rhodesia, St. Helena, St. Lucien, St. Vincent, 
Sarawak, Siam, Sierra Leone, Somaliland, Straits Settlements, 
Uganda and Zanzibar. 

Australia.-The Commonwealth Acts are No. 2 I of I 903, 
No. 19 of 1906, No. 17 of 1909, No. 10 of 1910 (as to  adminis- 
tration) and No. 24 of 1921. They are founded on the English 
Act of 1883 and amending Acts. 

They provide for a department of patents controlled by a 
commissioner "under the minister7' (s. 10 of 1903). Any person, 
whether a British subject or not, may apply for a patent. There 
is an examination as to  the novelty (s. 41 of 1903). The term 
of a patent is 16 years (s. 3 of 1921). The Commonwealth or 
a State may acquire patents compulsorily (ss. 93, 94 of 1903). 
Provisional patents (9 months) may be obtained. There are 
provisions as to non-working to an adequate extent in the Com- 
monwealth (not enforceable until 4 years from the date of the 
patent have expired), provisions as to  compulsory licences and 
provisions corresponding to those of s. 38 of the British Act 
of 1907, avoiding certain conditions attached to the sale, etc., 
of patented articles (s. 87 A added by  s. 15 of 1909). Interna- 
tional arrangements are dealt with in s. 1 2 1  of the Act 1903, as 
amended by s. j of the Act of 1921. The fees payable are: on 
application, £ I ; 'on acceptance of complete specification, f 2 ; 
on grant, £5; and £5 before the end of the seventh year. 
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Canada.-Patent legislation belongs ~xclusively to the Domin- 

ion parliament (B.N.A. Act, 1867, s. 91 [22]). The existing Act 
is the consolidating Act called "The Patent Act" (c. 23 of 1923). 
The duration of a patent is 18 years. The fee on application is 
$I 5 and within six months after notice of allowance $20; there 
are no subsequent fees. The Patent Office is under the control 
of the commissioner for patents. A Patent may be obtained if the 
invention was new when made and has not been patented or de- 
scribed in any printed publication in Canada or any foreign coun- 
try more than two years prior to  the application and has not been 
in public use or on sale in Canada more than that period (s. 7). 
Applications by persons who have obtained or applied for a patent 
in a foreign country, and who wish to obtain priority of date of 
such application, are regulated by s. 8. There are provisions as to  
inventions relating to substances prepared or produced by chem- 
ical process and intended for food or medicine similar to  those 
of the British Act (s. 17). A patent is void, in whole or in part, 
if obtained on an untrue statement, or if the specification has 
an omission or added statement which is wilfully mislead- 
ing (s. 31). A patentee must adequately manufacture the pat- 
ented article or carry on the patented process in  Canada, other- 
wise compulsory licences may be ordered, but not until three 
years from the date of the patent have expired; after the same 
period a patent may be revoked if the patented article or process 
is manufactured or carried on exclusively or mainly outside 
Canada (ss. 40, 41). Patented articles sold by the patentee are 
required to be marked or labelled with the year of the date of 
the patent (s. 51). A register of attorneys is kept a t  the Patent 
Office (s. 57). Appeals.from the commissioner under the Act are 
to the exchequer court (s. 62). 

India.-The Act in force is the Indian Patents and Designs 
Act 1911, with amending Acts of 1915, 1930 and 1923. The Act 
of 1920 relates to reciprocal arrangements with the United 
Kingdom and other parts of His Majesty's dominions. The Act 
of 1911 appears to be founded on the British Patents and De- 
signs Act 1907 and contains provisions as to compulsory licences 
if the reasonable requirements of the public are not satisfied. The 
term of a patent is 14 years which may, in proper cases, be 
extended by seven or, in exceptional cases, 14 years. The fees 
are: on filing, 10 R. ; on sealing, 30 R. ; before commencement of 
each of fifth to ninth years, 50 R., and of each of tenth to  four- 
teenth years, IOO R. 

I r i s h  F r e e  State.-The patent law is contained in the Indus- 
trial and Commercial Property (Protection) Act 1927. The pro- 
visions of the Act, so far as regards patents, are, in the main, 
on the same lines as the British Patents and Designs Act 1907 
as amended by the Act of 1919, including the provisions as to 
the abuse of monopoly. The term of a patent is 16 years. A 
British patent, existing a t  the date of the Act (Oct. I ,  1927) is 
to be deemed to be a patent granted under the Act as of the date 
the patent actually bears, but, to be effective, must be validated. 
The fees are: on application, £3; on sealing, £ I ;  before and after 
the fourth year, £3.1 5.0, increasing, by 15s. annually, to £12. 

New Zealand.-The Acts in force are the Patents, Designs 
and Trade Marks Act, 1921 (NO. 18 of 1921) and an amending 
Act (No. 40 of 1924) containing provisions for patents, en- 
dorsed "licences of right" and for prevention of abuse of monopo- 
lies, similar to those in the British Act of 1919. Generally speak- 
ing, the statutory law now corresponds closely to that of British 
Acts. The term of a patent is 16 years. The fee, on application 
with provisional specification, is £I  or, with complete specifica- 
tion, £2; on sealing, £ I ,  and before the expiration of third year, 
£3; before that of the sixth year, £6. 

Newfoundland.- The law is contained in an Act passed on 
Sept. 6, 1927. The term of a patent is 14 years. 

S o u t h  Africa ( U n i o n  of).-The law as to patents is gov- 
erned by the Patents, Designs, Trade Marks and Copyrights Act 
1916. The term of a patent is 14 years. Compulsory licences 
may be granted if the reasonable requirements of the public are 
not satisfied, or the patent may be revoked, but not until three 
years from the date of the patent have expired. "Inventor," as 
defined, does not include a person importing an invention from 

outside the Union, but an assignee of an inventor may apply for 
a patent. By s. 41(z) the grant of a patent for an invention to 
an inventor or his assignee or legal representative outside the 
Union is not a bar to  a grant of a patent for the same invention 
within the Union to the same person, provided that an application 
is made within 12 months of the date of application for the foreign 
patent; but the subsection only applies to  a foreign country 
as to which a proclamation has been made. Such a proclamation 
was made as to  the United Kingdom on July I ,  1918, on which 
date an Order in Council was made applying s. 91 of the British 
Act of 1907 to the Union. At present the provision is only 
applicable to the United Kingdom, Canada, India, Australia, New 
Zealand, Irish Free State and the United States of America. The 
fees are: on application, £4; on sealing, £ I ;  before commencement 
of third year, £4; seventh year, £6; and tenth year, £10. 

BIBLIOGRAPHY.-I. General. Patent Laws of  the World (published 
by the Institute of Patent Agents, 3 vols., 1911-12) and supplements; 
W. P. Thompson, Handbook of Patent Law of All Countries (1912) ; 
R. Jungmann, Das internutionale Patentrecht (1924). 

2. Great Britain. H. S. Cunynghame, English Patent Practice 
(1894) ; L. Edmunds, The Law and Practice o f  Letters Patent for 
Inventions (2nd ed., T.  M.,Stevens, 1897) ; W. N. Lawson, Law and 
Practice under the Patent Acts (1898) ; R. W. Wallace and J. B. Wil- 
liamson, Law and Practice relating t o  Letters Patent (1900) ; R. Frost, 
Law and Practice relating to Letters Patant (1912) ; R. Haddan, The 
Inventor's Advisor (12th ed., 1924) ; T. Terrell, Law and Practice relat- 
ing to Letters Patent (7th ed. 1927). (F. G. U.) 

UNITED STATES 

Article I ,  sec. 8 of the Constitution of the United States pro- 
vides that Congress shall have power "to promote the progress 
of science and the useful arts by securing for limited times t c  
authors and inventors the exclusive rights to their respective writ- 
ings and discoveries." The first act of Congress, passed April 10, 
I 790, placed the granting of patents in the hands of the secretary 
of State, the secretary of War and the attorney general. Thomas 
Jefferson, as secretary of State, personally examined many peti- 
tions for patent. By act of July 4, 1836, the Patent Ofiice was 
established under a commissioner of patents and the present 
general outline of the patent law fixed. When the Department of 
the Interior was established by act of March 3, 1849, the Patent 
Office was transferred to its jurisdiction. On April I ,  1925, it was, 
by executive order of President Coolidge, transferred to the De- 
partment of Commerce under Secretary Hoover. 

Theory  of t h e  Law.-A patent is in substance a contract 
between the Government, representing the public, and the in- 
ventor, under which the inventor discloses to  the public by an 
adequate specification an invention, which he might otherwise have 
kept secret, so that the public may benefit by  the disclosure and 
freely use the invention after the patent has expired. I n  con- 
sideration of this disclosure the Government grants a 17-year 
monopoly to  the inventor, whose invention would otherwise have 
become public property, under the common law, immediately on 
its disclosure. 

N a t u r e  of the Monopoly.-The patent grant creates a right 
to exclude others from making, using or selling any embodiment 
of the patented invention during the life of the patent. "A patent 
secures to the patentee the right to  debar others from making the 
thing patented, but it  does not confer upon him the right to make 
it. That he could do (though not exclusively) without a patent." 
(Pegram v. American Alkali Co., I 2 2  Fed. 1,000-1,005.) 

To  W h o m  Granted.-Patents are granted to the first inventor, 
or to his executor or administrator in trust for his heirs or de- 
visees, or, if he be insane, to  his guardian, conservator or repre- 
sentative in trust for his estate. If one employs another to develop 
the details of his invention the patent still belongs to  the employer. 

Subjects  of Patents.--Not every new thing is patentable. 
Patents are granted for new and useful inventions or discoveries, 
or new and useful improvements thereof, and for new, original 
and ornamental designs for an article of manufacture. An inven- 
tion or discovery, to be patentable, must be within one of four 
classes enumerated by the statute, i .e . ,  a n  art, a machine, a manu- 
facture or a composition of matter. An "art" is a process or 
method. and has been defined by the Supreme Court to be "a 
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mode of treatment of certain materials to produce a given result." 
(Cochrane v. Deener, 94 U.S. 780.) "Manufacture" means an 
article of manufacture. "New" means not patented or described 
in any printed publication in this or any foreign country before the 
invention or discovery thereof by the applicant for the patent, or 
more than two years prior to his apptication for a patent thereon. 
Public use or sale of the invention in the United States by the 
inventor or others any time more than two years prior to the 
inventor's application for a patent renders the invention public 
property and bars the grant of a valid patent thereon. "Useful" 
means capable of use, or operative, and the degree of usefulness is 
immaterial, except in close cases, in which commercial success 
is sometimes persuasive on the point of patentability. 

T e r m  of L e t t e r s  Patent.-Patents for inventions run for 17 
years from the datc of issue (as distinguished froin the date of 
application, which controls in nlost other countries). Patents 
for  designs run for 33, 7 or 14 years, according to the term asked 
and fee paid. Patents can be extended only by special act of 
Congress, except that a patentee who "served honorably in the 
military or naval forces of the United States at  any time between 
April 6 ,  T ~ T  and Nnv. I I ,  1318, and was subsequent!y honorably 
discharged" may have, between May 31, 1928, and Nov. 30, 1928, 
applied for  an extension of his then existing patent for a term 
not exceeding three times the period of his enlistment (act of 
May 3ISt, 1928). Patents may be  obtained for improvements 
on a prior patented invention, if additional invention was involved 
in making the improvement, but this does not extend the term 
of the original patent, and the improvement cannot be made, 
used or sold without consent of the owner of the earlier patent. 

P rocedure  in G r a n t i n g  Patents.-Applications must be 
signed and sworn to by  the inventor, or by his executor or 
administrator, if deceased, or by his guardian, if insane. A 
drawing must be filed if the invention is capable of illustration 
by a drawing. Models are rarely required. The best embodiment 
of the invention known to the applicant must be described fully 
in the specification ending in a claim or claims which "particularly 
point out and distinctly claim the part, improvement or combi- 
nation which he claims as his invention or discovery." The claims 
constitute the most important part of the application and should 
be drawn by an expert attorney t o  define all the novel features 
or combinations of elements disclosed, and no more. An applica- 
tion may be amended from time to time before allowance, so 
long as the scope of the original disclosure is not e~ceeded. The 
Patent Office examiners make an extensive examination of the 
prior art to determine the margin of novelty in the matter claimed 
and reject all claims found to be anticipated or informal. Appeals 
are possible from such rejection to a board of appeals and from 
it to the courts. If two or more separate applications are filed for 
patents covering the same feature of invention, an interference is 
declared and testimony may be taken on which the Patent Office 
will grant the claim in controversy to the party found to be the 
first inventor, provided it  does not appear that he has lost 
his rights by inexcusable inactivity. An interference proceeding 
may also be  had between an application and an issued patent if 
the applicant filed his claim within two years after the grant of 
the interfering patent. If the applicant proves to have been the 
first inventor a second patent will be issued to him. When two 
issued patents interfere, the one erroneously granted can be can- 
celled by a U.S. court. 

Assignments  of P a t e n t  Rights.--The whole patent, or an 
undivided interest therein, or the exclusive right for a given terri- 
tory, may be assigned in writing. Such assignment should be 
acknowledged before a notary public, U.S. commissioner, secre- 
tary of legation or consular officer authorized to administer oaths, 
to constitute pn'ma facie evidence of execution, though the assign- 
ment is valid without this formality. If not recorded in the 
Patent Office within three months after execution an assignment 
is void as against any subsequent purchaser or mortgagee for a 
valuable consideration who is without notice of such earlier 
assignment. If an assignment of an interest in an invention is 
recorded before the final fee is paid on the application claiming it. 
the patent will issue to the assignee as their interests may appear 

Certain States have laws regulating assignments of patent rights 
executed within their boundaries, which have been held valid by 
the U.S. Supreme Court as  within the police powers of the States 
in preventing fraud. I n  Kansas and Indiana a certified copy of 
the patent and an affidavit by  the seller must be filed with the 
clerk of the county in which the sale is effected. I n  these States 
and in New York, Georgia, Arkansas, North and South Dakota, 
Pennsylvania, Ohio, Tennessee, Texas and Vermont, a note or 
other obligation given for a patent right must have the words, 
"Given for a patent right," appearing on its face. I n  Florida, 
Georgia, North Carolina, Virginia, West Virginia, Wisconsin and 
Rhode Island, a pedlar of patent rights or of patented articles 
must take out a licence. The penalties for violations of these laws 
are fines and imprisonment. I n  Tennessee they constitute felonies 
with imprisonment mandatory of from one to five years. 

A US .  trustee in bankruptcy takes title t o  all rights of the 
bankrupt in issued patents as of the date of the adjudication in 
bankruptcy, but not to  unpatented inventions. The receiver of a 
corporation appointed by a State court, however, takes only the 
equitable title to the patents of the corporation, and an assignment 
executed by an officer of the corporatior, is necessary t c  conp!ete 
the legal title, or one executed in the name of the corporation by 
some one designated in an order of the court having jurisdiction. 

Reissues.-Any patent, which is inoperative or invalid by 
reason of s defective or insufficient specification, or because of 
too broad a claim, if the error has arisen by accident or mistake 
and without any fraudulent intention, may be reissued for the 
unexpired term. The application must be signed and sworn to by 
the inventor, if living. If a reissue application seeks t o  broaden 
the claim, it  must be filed within two years of the grant of the 
original patent, unless there is a very good excuse for delay. 
Another remedy when a patent has too broad a claim is to limit 
it by disclaimer filed in the Patent Office. Any claim added by 
reissue takes effect as to recovery of damages for infringement 
only from the date of said reissue. 

P a t e n t  Suits.-The U.S. courts alone have jurisdiction of suits 
for infringsment of letters patent. but State courts may adjudicate 
questions of validity and infringement which arise collaterally in 
suits of which they otherwise have jurisdiction. The U.S. courts 
do not have jurisdiction of suits based on assignments of, or 
licences under, patents unless the parties are citizens of different 
States. The remedies for infringement include an injunction 
against continuance thereof, and a recovery of the damages the 
plaintiff has suffered, or of the profits the infringer has realized, 
from the making, using or selling of the patented thing or process. 
The Government may be sued for infringement in  the U.S. Court 
of Claims and reasonable compensation therefor recovered. The 
Government may not be enjoined from continuing the infringing 
use or manufacture. Patents can be annulled for fraud perpe- 
trated in obtaining them only by suit instituted by  the U.S. 
attorney general. 

M a r k i n g  P a t e n t e d  Articles.-If a patented article, or the 
package in which it is sold is not marked "Patent" with the 
number of the patent, or "Patented" with the patent date if 
granted prior to April I ,  1927, no damages can be recovered for 
infringements committed prior t o  actual notice of infringement 
given by the patent owner t o  the infringer. False marking with 
the word "patent * * or any word of like import" renders the 
offender liable to a fine of $100 for each offence. 

BIBLIOGRAPHY.-See pamphlet of Patent Laws as amended to Oct. 
I,  1927, and pamphlet of Rules of Practice in the Patent Office; Robin- 
son, Law of Patents (1890) ; Walker on Patents (1917) ; Roberts, 
Patentability of Inventions (1927). (A. P.-S.) 

INTERNATIONAL PATENTS 
The International Convention for the protection of industrial 

property, covering patent rights, was signed at  Paris on March 
20,  1883; the necessary ratifications were exchanged on June 
6, 1884, and the Convention came into force a month later. 
The Convention has since been revised at  Brussels on Dec. 14, 
1900, a t  Washington on June 2, 1911, and at The Hague on Nov. 
6, 192 j. The principal points of the Convention in respect of 
patents are the right of priority given to an applicant in one 
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country of the Union during the period of 1 2  months for making 
applications in other countries of the Union, and the provision 
giving a period of three years from application within which 
revocation for non-working is not to be made. Article 5, in its 
present form, provides that the importation by the patentee into 
the country where the patent has been granted of articles manu- 
factured in any of the countries of the Union shall not entail 
revocation of the patent. Nevertheless each of the contracting 
countries shall have the right t o  take the necessary legislative 
measures to  prevent the abuses which might result from the exer- 
cise of the exclusive rights conferred by the patent, for example, 
failure to  work. These measures shall not provide for the revoca- 
tion of the patent unless the grant of compulsory licences is in- 
sufficient to prevent such abuses. I n  no case shall the patent be 
liable to  such measures before the expiration of a t  least three 
years from the date of the grant of the patent, and then only if 
the patentee is unable to  justify himself by legitimate reasons. 
Provision was made by ss. 103 and 104 of the Patents Act 1883 
for carrying out the Convention in Great Britain by Orders in 
Council, applying it from time to time to (a)  British possessions 
whose legislatures had made satisfactory arrangements for the 
protection of inventions patented in Great Britain; (b)  foreign 
States with which the sovereign had made arrangements for the 
mutual protection of inventions. The Act of 1907 contains similar 
provisions (s. 91, as  amended by the Act of 1919). The Patents 
and Designs (Convention) Act, 1928, was passed to give effect to 
the revised Convention of 1925. I n  addition to Great Brit- 
ain, Australia, Canada, Ceylon, New Zealand, Trinidad and To- 
bago, the following are now parties to the International Conven- 
tion: Austria, Belgium, Brazil, Bulgaria, Cuba, Czechoslovakia, 
Danzig, Dominican Republic, Denmark, Esthonia, Finland, France, 
Germany, Greece, Hungary, Irish Free State, Italy, Japan, Yugo- 
slavia, Latvia, Luxembourg, Mexico, Morocco (part under French 
protection), Netherlands and Dutch East Indies, Norway, Poland, 
Portugal (with Azores and Madeira), Spain, Sweden. Switzerland, 
Syria and Lebanon, Tunis, Turkey and the United States. 

An international bureau in connection with the Convention is 
established a t  Berne, where an official monthly periodical, La Pro- 
pie'te' industrielle, is published. (F. G. U.) 

O t h e r  Countries.-For full information on this subject see 
Patent Laws o f  the World (1911-12). See also : Belgium, P. van 
der Haeghen, Re'pertoire des droits intellectzlels en Belgiyrie 
(1924) ; Brazil, G. A. Bailly, Protection des Inventiorzs a z ~  Brdsil 
(1915) ; France, H. Allart, Traite' the'oriqzie e t  Pratique des brevets 
d'invention (1911); E. Pouillet, Traite' the'oriqzre et pratiqzte des 
brevets d ' invent io~ (1915); Germany, H. Jeay, Patentgesetz 
(1911). See also Oriental Patents and Trademarks: India and the 
East (published by Remphy and Son, 1923, etc.). 

PATER, WALTER HORATIO (1839-1894), English man 
of letters, was born at  Shadwell on Aug. 4, 1839. H e  was the sec- 
ond son of Richard Glode Pater, a medical man, of Dutch extrac- 
tion, born in New York. After Richard Pater's death the family 
moved to Enfield, where the children were brought up. Walter 
Pater was educated a t  King's School, Canterbury, and a t  Queen's 
College, Oxford. After taking his degree he settled in Oxford 
and read with private pupils. I n  1864 he was elected to a fellow- 
ship a t  Brasenose. Pater now began t o  write for the reviews, his 
early papers including one on Coleridge in the Westmi?tster Re- 
view (1866), and another (1867) on Winckelmann. In  the fol- 
lowing year his study of "Aesthetic Poetry" appeared in the 
Fortniglztly Review, to be succeeded by essays on Leonardo da 
Vinci, Sandro Botticelli, Pico della Mirandola and Michelangelo. 
These, with other studies of the same kind, were in 1878 collected 
in his Stz~dies i n  the History of the Renuissa?zce. 

Pater was now the centre of a small circle in Oxford. The little 
body of Pre-Raphaelites were among his friends, and by the time 
that Mam'us the Epicurean appeared he had quite a following of 
disciples to hail i t  as a gospel. This fine and polished work, the 
chief of all his contributions to  literature, was published early in 
1885. I n  it  Pater displays, with perfected fullness and loving 
elaboration, his ideal of the aesthetic life, his cult of beauty as 
opposed to bare asceticism, and his theory of the stimulating effect 

of the pursuit of beauty as an ideal of its own. I n  1887 he pub- 
lished Imaginary Portraits, a series of essays in philosophic fiction; 
in 1889, Appreciations, with a n  Essay o n  Style; in 1893, Pluto afzd 
Platonism; and in 1894, Tlze Child in the House. His Greek 
Studies and his Miscellaneozis Studies were collected posthumously 
in 1895; his posthumous romance of Gaston de Latour in 1896; 
and his Essays from the "Guardian" were privately printed in 
1897. A collected edition of Pater's works was issued in 1901.. 

Pater changed his residence from time to time, living some- 
times a t  Kensington and in different parts of Oxford; but the 
centre of his work and influence was always his rooms a t  Brasen- 
ose. H e  wrote with difficulty, correcting and recorrecting with 
imperturbable assiduity. His mind, moreover, returned to the 
religious fervour of his youth, and those who knew him best be- 
lieved that had he lived longer he would have resumed his boyish 
intention of taking holy orders. H e  was cut off, however, in the 
prime of his powers. H e  died on July 30, 1894. 

Pater's nature was so contemplative, and in a way so centred 
upon reflection, that he never perhaps gave full utterance to his 
individuality. His peculiar literary style, too, burnished like the 
surface of hard metal, was too austerely magnificent to be always 
persuasive. At the time of his death Pater exercised a remark- 
able and a growing influence among that necessarily restricted 
class of persons who have themselves something of his own love 
for beauty and the beautiful phrase. But the cumulative richness 
and sonorous depth of his language harmonized intimately with 
his deep and earnest philosophy of life; and those who can sym- 
pathize with a nervous idealism will always find inspiration in 
his sincere and sustained desire to "burn with a hard, gem-like 
Rame," and to live in harmony with the highest. (A. WA.) 

Mr. Ferris Greenslet's Walter Pater (in the "Contemporary Men of 
Letters" series, 1904) is an interesting piece of criticism. Mr. Arthur 
Benson's study in the "English Men of Letters" series (1906), is 
admirable. See too a sketch in Edmund Gosse's Critical Kit-Kats; 
and an estimate from a Roman Catholic standpoint in Dr. William 
Barry's Heralds of Revolt, where Pater is compared with J. Adding- 
ton Symonds. T. Wright's Life of Walter Pater (1907) is an elaborate 
but unsatisfactory piece of work. See E. Thomas, Walter Pater: A 
critical study (1913) ; also C. A. Stonehill, Bibliography of M o d ~ r t ~  
Authors. 

\ 

PATERNO, a town of Sicily, Italy, in the province of Ca- 
tania, 11 mi. W.N.W. of Catania by rail, a t  the foot of Mt.  Etna 
Pop. (1936) 28,533 (town), 32,179 (commune). There is a well- 
preserved 14th century castle. 

PATERSON, WILLIAM (16 j8-I 719), British writer on 
finance, founder of the Bank of England and projector of the 
Darien scheme. was born in April 1658, a t  Tinwald, Dumfries- 
shire. A desire to escape the religious persecution then raging in 
Scotland, led him southward, and after settling for  some time in 
Bristol, he travelled to America where he lived chiefly in the 
Bahamas. I t  was here he formed the vast design known as the 
Darien scheme. On his return to England he was unable to induce 
the Government of James 11. to engage in his plan. H e  went to 
the Continent and pressed it  to  no purpose in Hamburg, Amster- 
dam and Berlin, and on his return to  London he engaged in trade 
3nd rapidly amassed a considerable fortune. About 1690 he was 
occupied in the formation of the Hampstead Water company, and 
in 1694 he founded the Bank of England. The Government re- 
quired money, and the country, rapidly increasing in wealth, re- 
quired a bank. The subscribers lent their money to the nation. 
~ n d  this debt became the bank stock. The credit of having formu- 
lated the scheme and persuaded its adoption is due to  Paterson. 
He was one of the original directors, but i n  less than a year he 
Fell out with his colleagues, and withdrew from the management. 
He had already propounded a new plan for an orphan bank (so 
called because the debt due to the city orphans by  the corporation 
of London was to  form the stock). But the subscribers to  the 
Bank of England feared a rival to  their own undertaking. 

Paterson then went to Edinburgh, where he propounded the 
Darien (q.v.)  scheme t o  his countrymen who were desirous of 
sharing in England's foreign trade, H e  is the supposed author of 
the Act of 1695 which formed the "Company of Scotland trading 
to Africa and the Indies." This company, he arranged, should 
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establish a settlement on the Isthmus of Darien, and "thus hold 
the key of the commerce of the world." There was to  be free 
trade, the ships of all nations were to find shelter in this harbour 
not yet erected, differences of race or religion were neglected; 
but a small tribute was to  be paid to  the company, and this and 
other advantages would so act that Scotland would become one 
of the richest of nations. 

On July 26, 1698, the first ships of the expedition set sail 
"amidst the tears and prayers and praises of relatives and friends 
and countrymen." Some financial transactions i n  which Paterson 
was concerned, and in which, though he had acted with perfect 
honesty, the company had lost, prevented his nomination to a 
post of importance. H e  accompanied the expedition as a private 
individual, and was obliged to look on whilst his "golden dream" 
faded away before his eyes. His wife and child died, and he was 
seized with a dangerous illness. I t  was noted that "he hath been 
so mightily concerned in this sad disaster, so that he looks now 
more like a skeleton than a man." Still weak and helpless, and 
yet protesting to  the last against the abandonment of Darien, he 
was carried on board ship, and, after a stormy voyage, he and the 
remnant of the ill-fated band reached home in Dec. 1699. 

I n  his native air Paterson quickly recovered his strength, and 
his fertile mind was soon a t  work on  new schemes. He prepared 
an elaborate plan for  developing Scottish resources by means of 
a council of trade, and tried to  induce King William t o  enter on 
a new Darien expedition. I n  1701 he removed t o  London, and 
here by conferences with statesmen, by writing, and by personal 
persuasion helped on the union. H e  was much employed in 
settling the financial relations of the two countries. One of the 
last acts of the Scots parliament was t o  recommend him to the 
consideration of Queen Anne. The  United Parliament, to which 
be was returned as  a member for the Dumfries burghs, though 
he never took his seat, decided that his claim should be settled, 
but i t  was not till 1715 that an indemnity of £18,241 was ordered 
to be paid him. His last years were spent in Queen square, West- 
minster, but he removed from there shortly before his death on 
Jan. 22, 1719. 

As many a s  2 2  works, all of them anonymous, are attributed 
to  Paterson. These are classified by Bannister under six heads, 
as dealing with (I )  finance, (2) legislative union, (3) colonial 
enterprise, (4) trade, (5) administration, (6) various social and 
political questions. Of these the following deserve special notice: 
( I )  Proposals and Reasons for constituting a Council o f  Trade 
(1701). This was a plan to  develop the resources of Scotland 
through the agency of a council, which, with the revenues de- 
rived from duties on sales, lawsuits, successions, etc., was to foster 
trade, revive the Darien scheme, relieve the poor, and regulate 
the currency. (2) A Proposal t o  plant a Colony irz Darien t o  
protect the Indians against Spain, and to  open the Trade o f  Soutlz 
America t o  all Nations (1701). This details the advantages t o  be 
derived by  Great Britain from the Darien scheme. (3) Wednes- 
day  Club Dialogues upon the Union ( I  706). These were imagi- 
nary conversations in a club in London about the union with Scot- 
land. Paterson's opinions were put into the mouth of a speaker 
called May, who sets forward the terms which would make the 
union acceptable to  Scotsmen. (4) Along with this another dis- 
cussion of the same imaginary body, A n  Inquiry into the State oj 
the Union of Great Britain and the Trade thereof (1717), may 
be taken. Thi was a consideration of the union and a discussion 
as to  the best means of paying off the national debt-a subject 
which occupied a great deal of Paterson's attention during the 
later years of his life. 

Paterson's plans were vast and magnificent, but he was no mere 
dreamer. Each design was worked out in minute detail, each was 
possible and practical. The Bank of England was a stupendou: 
success. The  Darien expedition failed from hostile attacks and 
bad arrangements. But the original design was that the English 
and Dutch should be partakers in it, and, if this had occurred, and 
the arrangements, against many of which Paterson in letter aftet 
letter in vain protested, had not been as they were, Darien might 
have been to Britain another India. Paterson was a zealous free. 
trader long before Adam Smith, and his remarks on finance 

and his argument against an inconvertible paper-currency, though 
then novel, now hold a place of economic orthodoxy. Paterson's 
works are excellent in  form and matter; and few men who have 
written so much have said so  little about themselves. 

See S .  Bannister, Life of W. Paterson (1858) ; Paterson's Works, by 
S. Bannister (3 vols., 1859) ; W. Pagan, The Birthplace and Parentage 
of W .  Paterson (1865) ; Eng. Hist. Review, xi. a60. The brilliant 
account of the Darien scheme in the fifth volume of Macaulay's History 
is incorrect and misleading; that in Burton's Hist. o f  Scotland (vol. viii. 
ch. 84) is much truer. Consult also the memoir in Paul Coq, La 
Monnaie de banque (1863), and J .  S. Barbour, A History of  WzlGam 
Pat~rson and the Davien Company (1907). For a list of fugitive 
writings on Paterson see Poole's Index of Periodicals. (I?. WT.; X.) 

PATERSON, a city of northeastern New Jersey, U.S.A., 
the county seat of Passaic county; on the Passaic river, 13 mi. N. 
of Newark and 17 mi. N.W. of New York city. I t  is served by 
the Erie, the Lackamanna and the New York, Susquehanna and 
Western railways, interurban trolleys, motorbus and truck lines. 

The population in 1920 was 135,875 (33% foreign-born white, 
including 11,566 from Italy and 10,503 from Poland, Russia and 
Lithuania) ; 1940 by federal census 139,656 I t  occupies a re- 
stricted area of 8.1 sq.mi., surrounded by the city of C!ifton 
on the south (pop. in 1940, 48,827) ; the boroughs of West Pater- 
son (pop. 3,306), Totowa (5,130), Haledon (5,303), Prospect 
Park (5,714) and Hawthorne (12,610) on the west and north; 
and the township of Saddle River (3,164) and the borough of 
East Paterson (4,937) across the river on the northeast and the 
east. 

Within 10 mi. of Paterson's city hall there is a population of 
over 600,ooo. 

The river winds around and through the city in a series of 
curves. I t  has a descent there of about 70 ft., of which 50 it .  is 
in  one perpendicular fall, and furnishes power for many of the 
manufacturing plants, formerly by a system of raceways and 
water wheels, now through a hydro-electric plant. Three parks 
and two cemeteries border on the river. 

Since 1910 several old cemeteries in the heart of the city have 
been converted into parks or used for schools and business 
buildings. 

The city has a city-plan commission and a zoning commission. 
The assessed valuation for 1940 was $163,141,344. 

Paterson has a unique form of government. The mayor, elected 
by the people every two years, appoints bipartisan commissions 
(on finance, public works, fire and police, parks, education and 
health) which are responsible for the administration of their 
respective departments. 

The board of finance is the appropriating body, but it  spends 
no funds, except for its own expenses. The water supply is from 
the Wanaque watershed development constructed by the Passaic 
valley water commission by the joint action of several munici- 
palities. 

The city's sewage empties into the great Passaic valley drain 
(another joint undertaking, completed in 1927) which carries 
the sewage of 15 municipalities along the Passaic river from 
Paterson t o  Newark out to Robins reef in New York bay. Pater- 
son has a low general death rate and an exceptionally low infant 
mortality for an industrial community. The health department 
maintains six baby welfare stations in different parts of the city. 

The public-school plant has been greatly enlarged and mod- 
ernized since the World War of 1913-18, and is principally a 
splendid development of vocational education. A normal school 
established by the city became a state college. There is a museum 
in connection with the public library. 

Paterson is the principal silk-manufacturing centre of the  
country and has many other important industries. The aggregate 
output of the 489 establishments within the city limits in 1937 
was valued a t  $94,055,391 Other important products are textile 
machinery and various other kinds, submarine cable, structural 
steel, boilers, aeroplane motors (including those used by Com- 
mander Byrd on his north pole flight and by Lindbergh on his 
flight from New York to Paris), thread and men's shirts. The 

1 aeroplane engine company employed 15,ooo to 16,000 in 1940. The 
1 silk industry employs some 30.000 persons in Paterson and the 



immediate suburbs. Every process is carried on except the reeling 
of the raw silk from the cocoon. Raw silk is received in skeins 
from Japan and China, Asia Minor, Italy and France and is made 
into every variety of broad and narrow silk, dyed, finished and 
ready for the market, before i t  leaves the city. About 20% of 
all the broad silk produced in the United States is made in 
Paterson (in plant units ranging from 10 to 750 looms) and 75% 
of all the silk that comes into the country is dyed here. I t  is 
estimated that there is constantly in transit through the streets, 
on any working day of the year, about $~,ooo,ooo worth of silk, 
a t  all the various stages of manufacture. 

Paterson had its origin in the incorporation on Nov. 22, 1791, 
of the Society for Establishing Useful Manufactures (the 
"S.U.M."), which was planned and organized by Alexander 
Hamilton, with a view to making the United States industrially 
independent. The Great falls of the Passaic river were selected 
by the society as a favourable situation for its enterprise, and 
there a town was established in 1792. I t  was named in honour of 
William Paterson, then governor of New Jersey, was incorporated 
as a township in 1831 and chartered as a city in 1851. The S.U.M. 
soon dropped its manufacturing operations, but continued to 
develop its real estate and water power interests. I t  still exists 
(1940) and controls certain water rights. Cotton manufacturing 
was the first industry established. The first cotton yarn was spun 
in 1793 in a mill run by ox power, and the next year, on com- 
pletion of the dams and reservoir, a cotton factory began opera- 
tions. Attempts to manufacture machinery were made as early 
as 1800. The first locomotive (the "Sandusky") was built in 
1837, and by 1860 Paterson was supplying locomotives to all 
parts of the United States and to Mexico and South America. 
The first silk mill was established in 1839 by John Ryle and 
George Murray, who had been trained in the industry in England. 
From this time there was a steady development of silk manufac- 
turing, until in the '70s Paterson was using two-thirds of all the 
raw silk imported into the country. Paterson is closely linked 
with the development of transportation facilities by land, under 
water and in the air: a Rogers locomotive was the first to cross 
the great northwest; the submarine was invented here by John 
P. Holland, and the manufacture of aeroplane motors is now a 
leading industry. The population of the city was 19,586 in 1860, 
51,031 in 1880 and 105,171 in 1900. Between 1900 and 1920 it 
increased 29%. 

PATHAN, the name applied in India to the Afghlns, though 
Rohilla (q.v., Rohela, "hillman") is a synonym. The early history 
of this highly composite race is obscure. Farishta imagined they 
were Copts. H e  may have meant Guptas, but his history is un- 
convincing. It is difficult to  trace any clear mention of them 
before A.D. 1000 and then they seem to have been obscure moun- 
taineers of the hills about Ghazni. The derivation of the name is 
obscure. 

The name Afghln is in literature much older than Pathan (un- 
known t o  writers earlier than the 16th century), though it  can 
hardly be a Pushtu word as that speech has no f, but i t  was not 
until the 18th century that the Afghans established their independ- 
ence and founded Afghanistin as a state. 

The land of the Pathlns is bounded on the south by the country 
of the Baloch (see Baluchistln), extending northwards from the 
southern boundary of Dera Ismail Khan district up  to  and includ- 
ing Dir,  Swlt  and Bajaur on the left bank of the Kabul. I n  these 
Khanates the name Pathln, however, no longer connotes Pathln 
by  race, as i t  is applied only to  a share-holder in tribal land, op- 
posed to Fakir (q.v.), a landless man, and loss of his land reduces 
a man to that status. Westwards the PathHn country projects 
into Afghanistan, and eastwards to  and across'the Indus, while 
Pathan colonies, often military as in Rohilkhand, old Afghln garri- 
sons, fiefs, dynasties and settlements, are found all over northern 
India and even in the south. The true Afghiinistln is indeed de- 
fined as  extending from the Kashi-ghar or Shawal, the Afghan 
name for the Takht-i-Sulaimln, "Sulaimln's throne," the tra- 
ditional cradle of the race, a lofty peak of the Koh-i-Syih, "Dark 
Mt." t o  the border of Kandahlr. On this throne is a place of 
pilgrimage. The SulaimEn range covering an area of fully I ,Goom. 

from north to south and about zoom. from west to  east may how- 
ever be regarded as  the earliest seat of the Afghins. But the 
Pathins do not admit that they originated in this area. 

On their conversion to Islam, which belief must have been 
accepted by most of them a t  an early period, they discovered that 
they were of far more exalted ancestries, varied according to 
tribal caprice. Thus the Orakzai here claim Persinn drscect, 
but in the 16th century, a daring genealogist compiled an Afghan 
thesaurus for an Afghan patron and made all Afghlns descendants 
of Afghana, son of Jeremiah, son of Malik Saul, Solomon's corn- 
mander-in-chief. The Pathans comprise many tribes such as the 
Afridis, Orakzais, Mohmands ( q q . ~ . ) ,  and in the Pathan area 
dwell such tribes as the Turis (q.v.), and the Dilazaks, not of 
PathHn origin. A termination-zai (Pers.-zida, Pash, zoe "Son") 
-is a patronymic, which clan as well as tribe names have. The 
sept or family is styled khel, a word used widely in India and 
probably not borrowed from the Arabic kheyl. 
PATHOLOGY, the branch of medical science which deals 

with the causes of disease, the anatomical, physiological and func- 
tional changes which these causes induce and the methods whereby 
the body combats both causes and changes. Used alone, the term , 
refers to man and animals; for vegetable pathology or phyto- 
pathology, see PLANTS : Patlzology. 

The study of pathology began about IOO years ago and i t  was 
in the last 30 years of the 19th century that its importance began 
to be recognized by definite and separate academic provision for 
its prosecution. At first it consisted mainly in investigation of the 
changes found in the human body after death and their correlation 
with the signs of disease which had been observed during life. The 
large progress made along these lines soon led to its expansion in 
a variety of directions until pathology came to include almost 
anything which had t o  do with disease, and its field included 
aetiology, pathogenesis, morbid anatomy, microscopic histology, 
parasitology, functional changes, chemical alterations, and indeed 
any topic, except diagnosis and treatment, which was open to 
fairly accurate study. The contemporary progress of medicine and 
surgery showed also that laboratory methods for the investigation 
of sick persons afforded valuable aids in diagnosis; this large 
subject of "clinical pathology" is properly recognized as belonging 
to clinical medicine rather than to pathology. This very diverse 
assemblage of studies forms together a consistent whole, but the 
increase of knowledge in some directions has been so great that 
bacteriology, immunology, protozoology, pathological chemistry 
and other branches have been progressively separated as special- 
ized topics. (See BACTERIA AND DISEASE; IMMUNITY; PARASITIC 

DISEASES, etc.) I n  the residuum, apart from a tendency to as- 
similate pathology to the other biological sciences and a consider- 
able increase in the attention paid to  functional as  distinct from 
anatomical changes, no ideas or methods of primary importance 
have emerged in late years to cause any great change in general 
outlook, and workers have mostly been engaged on the elaboration 
and consolidation of the science. Pathology in this restricted 
sense may be taken to mean the study of the reactions of living 
organisms to injury. 

N a t u r e  of Injuries.- The injury may be of very various 
kinds: mechanical trauma, injury by  poisonous substances (many 
of the most important of which are produced by  parasites), de- 
fective supply of food (e.g., by living a t  high altitudes or by errors 
of diet), electricity, radiation energy and other factors which are 
still indefinite. The injury may immediately cause gross altera- 
tions in structure, and i t  is known that the physical injury of a 
cell often entails radical changes in the biological and chemical 
characters of its protoplasm which depend in some way on its 
architecture as a whole. Or the injury may be anatomically per- 
ceptible though unaccompanied by any large structural changes. 
Or it  may, like electric shocks, cause no visible change and yet 
lead to a complete and permanent cessation of the activities which 
constitute what we know as life. Or, finally, i t  may cause no ana- 
tomical changes recognizable by  present methods and be put in 
evidence only by greater or smaller alterations in function. 

The obvious anatomical changes in injured tissues with which 
the early students of pathology mostly concerned themselves are 
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not as a rule the direct and immediate consequence of the injury. 
They result partly from alterations which take place in cells after 
death by the process known as az~tolysis  and partly from the activ- 
ity of the uninjured and healthy cells in the neighbourhood and 
elsewhere in the body which constitutes the response or reaction. 

Aut01ysis.-This is the mechanism by which dead tissues tend 
to be automatically removed. The normal body consists of live 
cells and certain products of live cells (such as bone) which are 
not wholly dead in that they are in functional relation to living 
tissues. Any dead cells are therefore abnormal or foreign elements 
and must be removed if restoration of the normal structure is to  
be achieved. When cells die, ferments are set free which act on 
the substance of the cell much in the same way as the digestive 
juices act on food in the alimentary canal. The solids are lique- 
fied and so readily absorbed into the circulating blood, carried 
away to other parts of the body and if necessary, excreted. Autol- 
ysis is naturally signalized by substantial structural changes 
recognizable by the naked eye or by the microscope. The trans- 
lucency, colour and consistency of the part are altered, and it  is 
on the recognition of these secondary changes that morbid anat- 
omists depecd. Under the microscope the cuclear membrane and 
chromatin, the protoplasm and the cell wall become more and more 
disorganized until nothing remains except amorphous dCbris. 

The reaction by the uninjured parts of the body is the means 
by which the effect of the injurious agent is diminished and the 
normal constitution of the injured part restored as far as may be 
possible. I t  may be local or general. Many of the symptoms and 
signs of disease are due to  it  rather than t o  the injury which is 
the beginning of the disease. 

C e l l u l a r  Processes.-In the higher animals, cells which are 
mechanically injured or have suffered gross structural change 
seem as a rule to be incapable of recovery: nerve cells may have 
their long processes cut off and be able to repair the damage, but 
such facility is quite exceptional. I t  is more frequent in lower 
forms of life but here, too, in unicellular animals such as bacteria 
any substantial injury is usually irrecoverable and is made good 
not by the restoration of the individual but by a compensatory 
increase of the other members of the community of which the 
injured cell formed a part. Similarly in man, when a part is 
injured, the whole of the body is available and may be used in co- 
operation to bring the part, and with it  the whole, back to normal- 
ity. This reaction, whatever its real nature, has the appearance 
of being purposive in the sense that it  is adapted to achieve a 
definite end. 

Pathological changes indeed illustrate exquisitely two great 
biological truths. The first is that i t  is characteristic of all live 
organisms to resist any alterations in their structure and com- 
position and, if these are varied by circumstances which are be- 
yond control, t o  proceed actively t o  correct the deviation and 
so return to the normal state. The second is that all the parts of 
which the organism is composed work together and in relationship 
to one another for the common good. A growing realization of 
these principles has been one of the most productive changes in 
recent pathological thought. It carries the corollary that the 
anatomical changes, which are generally the first objects of study. 
must be regarded as representing phases of processes rather than 
definitive states. The mode of thought which has collected into 
museums specimens of morbid anatomy and classified them as if 
they were species of animals should be replaced by one which re- 
gards a hypertrophied heart, a cirrhotic liver, or a sclerosed kidney. 
not as a "typical" example of a state, but as an illustration of 
one stage in a process by which the body has responded to a 
stimulus of injury. 

Mechanism of Reaction.-The general nature of the reaction 
being purposive and restorative, it  is likely that the particular: 
of the mechanism by which i t  is brought about will vary widely 
since the constants of live organisms are the ends which are 
achieved rather than the means by  which they are reached. Such 
is the case as will be seen from some illustrative examples. 

The human economy is adjusted to  live in air a t  a pressure of 
about 760 mm. of mercury containing 2 1 %  of oxygen: a com. 
promise of the conflict between having a blood of a tolerable 

viscosity for the heart to pump round the body and one which 
will carry an adequate amount of oxygen from the lungs to  the 
tissues has been found a t  a concentration of about 5,000,000 red 
corpuscles per cubic millimeter; and the respiratory centre is 
adjusted to respond to a pressure of carbon dioxide which cor- 
responds to  about 40 mm. of mercury in the alveolar air. If man 
goes to an altitude of 15,ooo ft. above sea-level, where the bar- 
ometric pressure is only some 440 mm. of mercury and the oxygen 
pressure correspondingly reduced, he is a t  once in  difficulties in 
respect to  the Supply of oxygen, especially if the need for i t  is 
increased by activity. No clear injury is inflicted on the tissues 
of the body which can be recognized by anatomical changes, but 
the shortage of oxygen causes plain symptoms and initiates a re- 
sponse the effect of which is to  correct the deficiency wholly 
or in part. This is done by altering the sensitivity of the respiratory 
centre so that it  responds to a lower pressure of carbon dioxide 
and so increasing the amount of air breathed, by  changing the 
composition of the blood so that the haemoglobin will take up  
more than the normal amount of oxygen a t  a given oxygen pressure 
and by stimulating the bone marrow to grow and produce more 
red corpuscles so that the coccentratioc of haemog!obin in the 
blood and hence its oxygen-carrying power are increased. The 
connecting links between the deficiency of oxygen and this com- 
plex reaction (i .e. ,  the immediate stimuli to  which the reactions 
are responses) are not known. The result is that man can soon live 
comfortably under conditions so different from those to  which 
he is accustomed that they would cause serious harm if not 
compensated. 

S i m p l e  Wounds.-A simple incised wound of the skin and 
superficial tissues made by a knife which is chemically and bacteri- 
ologically clean inflicts an uncomplicated mechanical injury on 
a limited number of cells in the epidermis and dermis. This is 
followed after a few hours by a familiar reaction: the injured 
part feels full and uncomfortable and is swollen, red and pain- 
ful. These are the outward signs of a n  inflammatory reaction, 
which consists intimately in  a dilatation of the blood vessels, an 
increased flow of blood t o  the neighbourhood and a n  alteration 
in the walls of the capillary vessels which enables liquid plasma 
and leucocytes to pass through from the blood t o  the tissue spaces. 
The cells killed by the injury undergo autolysis and in the course 
of a few days they are replaced by fresh cells derived from the 
adjacent epithelial cells of the skin and from the connective tissue 
of the dermis, as is appropriate. 

The result in the end is that the wound is healed and the part 
restored to normal. I t  is impossible to  suppose that this reaction 
is started by the absence of the cells which were originally de- 
stroyed: the actual stimulus is no doubt provided by  the soluble 
products of their autolysis, which can be shown outside the body 
to have a stimulating action on cell-growth and by suitable ex- 
periments to  alter the permeability of capillary vessels. The proc- 
ess is self-regulated and the inflammatory reaction is accessory 
to the restorative growth. By increasing the local circulation it  
raises the temperature of the part and so promotes all cellular 
activities; i t  provides plasma, which helps t o  wash away the 
soluble remains lof the dead cells, and leucocytes, which eat the 
more resistant remnants of the cells; the discomfort which attends 
the hyperaemia and swelling is of value in securing rest to the 
injured part and freedom from further mechanical disturbance, 
conditions which help cell-growth and healing. The process is also 
automatically regulated quantitatively for the amount of auto- 
lysate, i.e., the amount of stimulus, depends on the extent of the 
original injury. I t s  effect varies with the responsivity of different 
tissues and, allowing for that, is determined by its concentration. 
If this is very high, which occurs in the ordinary way only with 
exceptionally massive destruction of tissue, it  injures and kills 
cells and is responsible for the fatal condition known as  second- 
ary shock which may follow extensive injuries. Lower concentra- 
tions stimulate growth, as often happens with cellular poisons. 
And if the products of autolysis are present only in  concentra- 
tions below the threshold value for stimulation, they have no 
action on the tissues. Hence in the example under consideration 
the response is limited to the immediate neighbourhood of the 
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injury and the growth of cells takes place where it is needed and 
not in all the parts of the body to which traces of autolysate 
are carried in the blood. The local reaction to a bullet or a piece 
of glass buried in the tissues illustrates the same regulative re- 
action. The response consists in a growth of the connective tissue 
next to the foreign body without any obvious destruction of 
cells, due to the irritants nowhere reaching an actually poisonous 
concentration owing to their small solubility in the tissue fluids. 

Abscesses.-The history of an abscess illustrates a similar 
kind of injury stimulus and response, complicated by the fact that 
the infliction of the injury is itself a process rather than an event. 
Abscesses can be produced experimentally by unorganized irri- 
tants, but in the natural course they are caused by bacteria which 
are capable of multiplication and produce poisonous substances 
which are effective agents in killing and injuring cells, and as 
stimuli have, in a general way and apart from special actions, the 
same effect as the products of autolysis. At first the organisms 
are present only in small numbers and do relatively little damage, 
but as they increase in numbers the amount and concentration of 
their poisons increase in parallel until a substantial piece of tissue 
is destroyed. This undergoes autolysis and the stimulus of the 
autolysate is added to that of the bacterial toxins. (See INFLAM- 
MATION AND ITS SEQUELS.) 

That specially sensitive cells may, however, be injured is shown 
by the fever and feeling of illness which an abscess may cause 
and by the functional impairment of the secretory cells of the 
kidney and stomach and other delicate tissues. We also find evi- 
dence of the reception of stimuli in distant parts of the body in the 
growth of leucocytes in the bone-marrow. Any good-sized abscess 
contains in its pus more leucocytes than are present at any one 
time in the circulating blood, from which it follows that the 
formation of an abscess leads to the production of fresh leucocytes 
and that the cells which develop into leucocytes must be excep- 
tionally responsive to the small amounts of stimulating sub- 
stances which reach them. This deduction is confirmed by direct 
examination of the bone-marrow where leucocytopoiesis is found 
going on actively, often with a vigour which results in there being 
an obvious excess of these cells in the circulating blood. The 
purposive and reparative nature of this reaction needs no further 
elaboration beyond indicating that the passage of plasma out 
of the inflamed vessels brings antibodies (see IMMUNITY) to bear 
on the bacteria to which the leucocytes are also directly inimical 
and that the general, as contrasted with the local, rise of tem- 
perature promotes the multiplication of leucocytes at places dis- 
tant from the abscess itself. The reaction does not always succeed: 
the bacteria may generate such a concentration of poisons through- 
out the body as is fatal to essential organs such as the brain and 
heart. On the other hand, an abscess may cure itself by destroying 
so much tissue that the pus finds an exit to the surface of the body 
and the absorption of poisons ceases because it becomes mechan- 
ically easier for them to pass outwards with the stream of plasma 
than inwards, a process of natural cure imitated and anticipated 
by surgical interference. The same result is gained if the bac- 
teria die out or are killed off. 

Hype r t rophy  (q.v.).-If one kidney is removed from a young 
animal, the other kidney will grow in the course of a few months 
to twice its normal size. Similarly, if an error of development 
leads to one kidney being absent from the beginning, the other 
will be as big as two normal kidneys. In  this instance the injury 
inflicted on the kidney is the presentation of more work to do 
than it was designed to discharge, and an analogous increase of 
both kidneys can be brought about by increasing their work by 
giving excess of water or of nitrogenous food. Muscle and many 
of the other tissues of the body show the same intimate relation 
between quantity of substance and quantity of function and will 
increase their bulk in response to greater functional requirements. 

The intermediary mechanism of this hypertrophy has not been 
identified, but the similarity between the products of activity and 
those of autolysis is suggestive and i t  may well be that the normal 
sizes of organs which accompany normal amounts of work are de- 
termined by the soluble substances set free in active katabolism. 
So, too, if functional activity is reduced, the bulk of correspond- 

ing tissue becomes smaller. An unused muscle soon wastes, and 
in consonance with the quietude of old age most of the important 
organs shrink. If the arm is cut off at  the elbow, the muscles 
which normally move the lower arm wither, the bones to which 
they are attached grow smaller, and the nerve cells in the spinal 
cord which actuate them may disappear. 

Two points need further mention: ( I )  The removal of one 
kidney has no detectable ill-effect on an animal or man; one kidney 
is evidently enough to do the ordinary excretory work which is 
required. But the kidneys and other organs are designed to dis- 
charge, and are capable of discharging, much more than the or- 
dinary amount of function; a muscle can at any moment do 
more than its average work and indeed more than it has ever 
been called upon to do before. The possession of this reserve force 
is an obvious teleological necessity for survival, and so precise is 
the response to an increase of average work that i t  is maintained 
in hypertrophied as well as in normal organs ( 2 )  If the increase 
of work is too large, hypertrophy does not occur, i.e., the stimulus 
to hypertrophy is an amount of extra function within the range 
of the reserve force of the organ. This is a well recognized prin- 
ciple in the training of voluntary muscles for athletic or aesthetic 
purposes. 

All these circumstances of the response to work seem best to 
be explained on the hypothesis that an organ is made up of a 
number of units, each of which requires a restorative period of 
rest after each of the periods of activity, which are necessary 
for its maintenance. To  fulfil the ordinary amount of function only 
a proportion of units is active at  any one time; as their activity 
proceeds they become, in accordance with the general law, pro- 
gressively less excitable by the stimulus which rouses their activity 
and eventually cease to respond. Their function is then taken 
over by another set of units which, after a period of rest, are 
more responsive. In  this way a larger number of units is kept 
in working order than is usually required. The maximum possible 
work is the amount which can be achieved by all the units work- 
ing simultaneously: this is the limit of the reserve force, and if 
it is habitually reached no units have time for the necessary rest 
and restoration, the organ is worn out and cannot make hyper- 
trophic growth. 

These reparative responses are not the inevitable result of 
the application of the appropriate stimulus: the reaction may not 
occur if it is unnecessary or undesirable. If the portal vein bring- 
ing blood to the left half of the liver is tied, the left lobe pro- 
gressively atrophies and the right lobe hypertrophies so that at  
any time the total quantity of liver substance remains about 
normal. But if the right lobe is injured by tying its bile duct, 
it does not hypertrophy and the left lobe does not atrophy, though 
it receives blood only through the hepatic artery. The atrophy is 
conditioned by the total functional requirements of the body for 
liver tissue and does not necessarily follow the reduction in blood 
supply. If rabbit's blood is injected into the circulation of a 
hormal rabbit, the excess of liquid is got rid of in a few hours, 
and the excess of red corpuscles in ten days or so and the normal 
position is regained. If such a transfusion is repeated, the excess 
red cells are destroyed in two or three days and the animal can 
be brought by practice to a habit of disposing of them promptly. 
If such a trained animal is bled and then transfused with an 
equal quantity of blood from another rabbit, no destruction of 
the injected blood occurs. The difference is that the extra blood 
is not wanted by the normal animal while the bled animal has 
need of it to carry oxygen: in the former it is destroyed, in the 
latter it is kept and used. 

Response.--Of the circumstances which facilitate response, age 
and experience are the most important: their influences will often 
be antagonistic. The inherent capacity of a tissue to grow and dis- 
charge any of its functions steadily diminishes as the organism 
of which it forms a part grows older. But its available ability to 
do anything is influenced by whether and how often it has done 
it before, individually and racially. Experience in such exercises 
as reproducing blood which has been lost by haemorrhage or 
making the substances which neutralize bacterial poisons gives 
the same advantage as it does in the more complicated reactions 
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of behaviour. In  general, the most effective preparation for suc- 
cessful resistance to a large injury is the previous reception of 
small injuries of the same kind. 

Reactions to stimuli may fail in whole or in part because the 
stimulus is too large and kills the whole organism or because I 
the tissues are old or already diseased. In  some instances it  is 
the nature of the tissue which mostly determines the imperfection 
of the result. Blocking of one of the smaller blood vessels of the 
heart kills the muscle which the vessel normally supplies. The dead 
muscle autolyses and is removed, and its place is taken by fibrous 
tissue instead of by cardiac muscle, which is inherently incapable 
of the necessary multiplication of cells. The repair is for the time 
effective but it is unsatisfactory, for fibrous tissue is less elastic 
than muscle and is liable to  tear. The nerve cells of the central 
nervous system never grow to repair an injury: if some of them 
are destroyed they cannot be replaced, and the best that can be 
achieved is a certain amount of functional restoration by the 
rearrangement and adaptation of the parts which remain. In  other 
cases, the nature of the injury and the mode of its infliction deter- 
mine the result. The common sclerosis of the kidney begins by 
the destrllctinn of a proportion of the glomerulotuhal units of 
which the organ is composed by some poison circulating in the 
blood. The dead tissue is cleared away and, since kidney cells 
cannot adequately regenerate, the gap is healed by the growth of 
the connective tissue. Later, which is characteristic of the disease, 
further destruction takes place and so on from time to time, each 
loss of secreting tissue being followed by fibrous tissue repair. 
The other units, as might be expected, hypertrophy, and up to a 
point function is adequately maintained, partly by the local re- 
action and partly by a general rise of arterial blood pressure 
backed by a hypertrophied heart which tends to compensate the 
diminution of vasomotor mobility and control resulting from the 
anatomical changes. But if successive injuries continue, the limits 
of the possible hypertrophy of the remaining healthy tissue are 
exceeded and its growth is impeded by the firm fibrous tissue 
which comes to constitute a large part of the organ. Hence, in 
the end, function fails, as it finally must if repeated injuries are 
inflicted on tissues which cannot be vicariously replaced and are 
capable only of compensatory hypertrophy (i e., most specialized 
tissues) and not of indefinite regeneration (e.g., connective tissue. 
blood corpuscles). 

These examples are sufficient to  illustrate the kind of topics 
which form the subject-matter of pathological study and the way 
in which they can a t  the moment be fruitfully approached. The 
reaction to injury (using the word in a wide sense even including 
the new growths or tumours) is a process which is initiated by 
some definite stimulus arising within or outside the body and 
generally promoted and extended by secondary stimuli which 
are produced by the body in the early stages of the response. The 
injury and the response may be local or general; general injuries 
may provoke reactions, and local injuries may elicit responses in 
which many organs take part. The organism in this, as in other 
respects, has to  be regarded as a coherent and essentially in- 
divisible whole, and one must recognize the limitations of the 
point of view, fruitful enough in the past, from which a live 
animal appears as an assemblage of relatively independent cells 
or organs. The character of the response is such that it  tends 
t o  correct in one way or another the anatomical defect or the 
functional derangement which is caused by the injury. Whatever 
the mechanism by  which the result is attained, the reaction is 
purposive in appearance if not in intention, and its purpose is 
survival. 

See BACTERIA AND DISEASE; PARASITIC DISEASES; CANCER RESEARCH; 
TUMOUR; and articles on special diseases or diseases of special organs. 
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PATIALA, SIR BHUPINDRA SINGH, MAHARAJA OF 
(1891-1938), head of the Sikh community in India, was born 
Oct I 2.  1891, the son of Maharaja Sir Rajindra Singh, who died 

in Nov. 1900. On receiving full ruling powers a t  the close of 
1910 he maintained and greatly developed the progressive policy 
of the council of regency. H e  actively supported Great Britain 
during the World War. He promoted the inauguration of the 
chamber of princes in 1921, and represented the princes a t  the 
League of h'ations Assembly a t  Geneva in 1925. 

PATIALA or PUTTIALA, the premier native state of the 
Punjab, India, the chief of the three Sikh Phulkian states- 
Patiala, Nahha and Jind. I t  consists of three detached blocks of 
territory, mostly in the plains, though one portion extends into 
the hills near Simla. Area 5,942 sq.m.; pop. (1931) 1,62 5,520; 
estimated revenue, £860,000. Founded by a Sikh chieftain about 
1763, it  came under British protection, with the other cis-Sutlej 
states, in 1809. Patiala remained conspicuously loyal to  the 
British during the Mutiny of 1857 The town of Patiala has a 
station on the X.W. railway. Pop. (1931)~ 55,129. 

PATIENCE or "Solitaire," the name given t o  certain card- 
games played by a single person. Although known for centuries, 
they have seldom been mentioned by writers on playing-cards, 
and the rules have for the most part been handed down orally. 
There are two main varieties; in one luck a!oce prevails, since the 
player has no choice of play but must follow strict rules; in the 
other an opportunity is given for the display of skill and judgment, 
as the player has the choice of several plays a t  different stages 
of the game. The usual object is to  bring the cards into regular 
ascending or descending sequences. The starting card is called 
the "foundation," and the "family" (sequence) is "built" upon 
it. I n  other varieties of Patience the object is to  make pairs, which 
are then discarded, the game being brought to  a successful con- 
clusion when all the cards have been paired; or to  pair cards 
which will together make certain numbers and then discard as  
before. There are hundreds of Patience games. 

See patience Games by "CavendishD (1890) ; Cyclopaedia o f  Card 
and Table Games, by Professor Hoffmann (1891) ; Patience Games, by 
Profesor Hoffmann (1892); Games o f  Pattence, by A. Howard ~ a d y  
(Spalding's Home Library, Xew York, 1896) ; Dick's Games of Pa- 
tzence, edited by w. B. and H, B. Dick (New York, 1898) ; Games of 
patience (4 series), by M~~~ E, W. jones (1898) ; ,re Liare illustrt 
des patiences, by "Comtesse de Blanccoeur" (1898) ; Tarbart's Games 
o f  Patience in De la Rue's series of handbooks (1~05)  ; R. F. Foster, 
Hoyze's Games ( 1 9 ~ ~ ) .  

PATINIR, JOACHIM DE (c. 1475-1524) Flemish painter, 
was probably born at  Bouvignes about the year 1475. I n  151s 
he entered the Antwerp painters' gild. H e  may be called one of 
the first landscape painters in the Netherlands, for, contrary 
to  the custom of his time, the figures in his pictures are relatively 
small and are subsidiary to his views. He specialized on land- 
scape. His views are seen from a high standpoint and range 
over a wide extent of hilly country. The plants of his foregrounds 
are carefully studied and masses of rich dark foliage and jutting 
fantastic rocks are placed in the middle distance. The scene is 
full of incidents, and a religious subject is introduced, because 
in Patinir's time landscape painting was not yet an art sufficient 
in itself. The figures are often painted by other artists. 

Though few of Patinir's pictures have survived, a large number 
have been attributed to him. There are but three signed works: . 
"The Flight into Egypt," at  Antwerp, "the Baptism of Christ," 
at  Vienna, and the "St. Jerome," at  Carlsruhe. Four of his best 
pictures are at  Madrid: "The Flight into Egypt," the "St. 
Jerome," "Heaven and Hell," and the "Temptation of St. 
Anthony." I n  the last named picture the figures are painted by  
Quentin Matsys. The so-called "Master of the Half-lengths" 
painted the figures in three of Patinir's landscapes-the "Virgin" 
at  Copenhagen; the "St. John a t  Patmos," in the National Gal- 

lery, London, and the at ~ ~ ~ i ~ h .  
Few facts are known about Patinir's life. ~e was visited by 

Diirer in 1520 in his house in the Rue  Courte 11H6pital a t  
Antwerp. Patinir died at  Antwerp in 1524. 

see M. Friedlander, V o n  Eyck bis Rruegel (1921) ; Sir Marlin 
Conway, V a n  Eyck and his Followers (1921). 

PATIO, the Spanish name for an inner court or enclosed 
space open to the sky. The patio is a common feature in houses in 
Spain and Spanish America. 
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PATKUL, JOHANN REINHOLD (1660-1707), Livonian 

politician and agitator, was born on July 27, 1660, in prison at  
Stockholm, where his father lay under suspicion of treason. He 
was a captain in the Swedish army when, in 1689, at  the head of 
a deputation of Livonian gentry, he went to, Stockholm to pro- 
test against the rigour with which the land-recovery project of 
Charles XI.  was being carried out in his native province. Another 
petition addressed to the king in the diet in 1692, on behalf of the 
rights of the Livonian gentry, involved him in a government 
prosecution. Patkul fled from Stockholm to Swilzerland, and was 
condemned in contz~maciam to lose his right hand and his estates. 
For the next four years he led a vagabond life, but in 1698, after 
vainly petitioning the new king, Charles XII.,  for pardon, he 
proceeded to the court of Augustus the Strong, elector of Saxony 
and king of Poland, a t  Dresden and bombarded him with pro- 
posals for the partition of Sweden. His first plan was a combina- 
tion against her of Saxony, Denmark and Brandenburg; but, 
Brandenburg failing him, he was obliged very unwillingly to admit 
Russia into the partnership. The tsar was to be content with 
Ingria and Estonia, while Augustus was to take Livonia, nominally 
as a fief of Poland, but really as an hereditary possession of the 
Saxon house. Military operations against Sweden's Baltic prov- 
inces were to be begun simultaneously by the Saxons and Russians. 
After thus forging the first link of the partition treaty, Patkul 
proceeded to Moscow, and, at a secret conference held a t  Preo- 
brazhenskoye, easily persuaded Peter the Great to accede to the 
league (Nov. 11, 1699). Throughout the earlier, unluckier days 
of the Great Northern War, Patkul was the mainstay of the 
confederates. At Vienna, in 1702, he picked up the Scottish 
general George Benedict Ogilvie, and enlisted him in  peter'^ sew- 
ice. In  the same year he himself exchanged the Saxon for the 
Russian service. On Aug. 19, 1704, he succeeded, a t  last, in bring- 
ing about a treaty of alliance between Russia and the Polish re- 
public to strengthen the hands of Augustus, but he failed to bring 
Prussia also into the anti-Swedish league because of Frederick 1 . 1 ~  
fear of and jealousy of peter. F~~~ ~ ~ ~ l i ~  patkul went 
on to ~~~~d~~ t o  conclude an agreement with the imperial 
missioners for the transfer of the ~~~~i~~ contingent from the 
saxon to the ~ ~ ~ t ~ i ~ ~  service. ~h~ saxon ministers, after pro- 
testing against the new arrangement, arrested Patkul and shut 
him up in the fortress of Sonnenstein (Dec. 19, 1705), disregarding 
the remonstrances of Peter against this violation of international 
law. After the peace of AltranstKdt (Sept. z4, 170i) he was de- 
livered up to Charles, and at  Kazimierz in Poland (Oct. I ~ ,  Ijo7) 

was broken alive on the wheel, as a traitor to  sweden, charles 
rejected an appeal for mercy from his sister, the princess ulrica, 
on the ground that Patkul, as a traitor, could not be pardoned 
for example's sake. 

See 0. Sjb;gren, Johan Reinhold Patkul (Swed,) (Stockholm, 1882) ; 
Anton Buchholtz, Beitrage zur Lebensgeschichte J .  R. Pntkuls (Leip- 
zig, 1893). Patkul's fate provided the material for a tragedy by 
Gutzkow. 

PATMORE, COVENTRY KERSEY DIGHTON (1823- 
1896), English poet and critic, the eldest son of Peter George 

. Patmore, himself an author, was born at  Woodford in Essex, on 
July 23, 1823. H e  was privately educated, being his father's inti- 
mate and constant companion. His first idea was t o  be an artist, 
but after a brief experiment he turned to literature. I n  1844 he 
published Poelrts, a book which was ill-received by the critics. 
Patmore withdrew and destroyed the remainder of the edition. 
But the publication of this little volume introduced its author to 
various men of letters, among whom were Dante Gabriel Rossetti 
and Holman Hunt, and he was thus drawn into the eddies of the 
pre-Raphaelite movement, contributing his poem "The Seasons" to 
the Germ.  At this time Patmore's father became involved in 
financial embarrassments; and in 1846 Monckton Milnes secured 
for the son an assistant-librarianship in the British Museum, a 
post which he occupied industriously for nineteen years, devoting 
his spare time to poetry. In  1847 he married Emily Andrews. 

I n  1853 he republished, In Tamerton  Church Tower ,  the more 
successful pieces from the Poems of 1844, adding several new 
poems which showed distinct advance, both in conception and 

treatment; and in the following year (1854) appeared the first 
part of his best known poem, "The Angel in the House," which 
was continued in "The Espousals" (1856), "Faithful for Ever" 
(1860), and "The Victories of Love" (1862). I n  1862 he lost 
his wife, after a long and lingering illness, and shortly afterwards 
joined the Roman Catholic Church. In  1865 he married again, 
his second wife being Marianne Byles; and a year later purchased 
an estate in East Grinstead, the history of which may be read in 
How I managed m y  Estate,  published in 1886. I n  1877 appeared 
T h e  Unknown  Eros; and in the following year Amelie,  his own 
favourite among his poems, together with an interesting, though 
by no means undisputable, essay on English Metrical Law.  This 
was followed by Principle in Ar t  (1879) and Religio poetae 
(1893). After the death of his second wife in 1880 he married 
Harriet Robson. In  later years he lived a t  Lymington, where he 
died on Nov. 26, 1896. 

A collected edition of his poems appeared in two volumes in 
1886, with a characteristic preface which might serve as the 
author's epitaph. "I have written little," it  runs; "but it  is all 
my best; I have never spoken when I had nothing to say, nor 
spared time or labour to  make my words true. I have respected 
posterity; and should there be a posterity which cares for letters, 
I dare to hope that it  will respect me." His best work is found 
in the volume of odes called T h e  Unknown  Eros, which is full not 
only of passages but of entire poems in which exalted thought is 
expressed in poetry of the richest and most dignified melody. 

(A. IVA ) 
The standard life of Patmore is the Memoirs and Correspoltdence 

(1901), edited by Basil Champneys. See also E. W .  Gosse, Coventry 
Patmore (1905) ; essay by Mrs Meynell (1905) in the "Muses' L1- 
brary"; Portrait of M y  Family, D. Patmore (1935). 

PATMOS, an island in the group of the S ~ o r a d e s  in the 
Aegean Sea about 28 mi. S.S.W. of Samos (3i0 20' N. lat. and 26" 
35' E. long.; length about 10 mi.. greatest breadth 6 mi ; area ? 2  
~9 .mi . ) .  The island is volcanic, bare and rocky throughout; rising 
to about 800 ft .  with deeply indented coast. The harbour of Scala 
opening eastward divides the island into t n o  nearly equal portions 
with a narrow isthmus where stood the ancient tonn. On the hill 
above are massive remains of the citadel. The modern town stands 
On a ridge in the A steep paved leads in 
about minutes from the Port of Scala to the monastery 
of St. John, crowning the hill with towers and battlements, a 
fortress rather than a monastery. Of the 600 mss. once in  its 
library only 240 are left. The houses of the town are better 
built than those of neighbouring islands, but the streets are 
narrow and winding. The port of Scala contains about r40 houses 
besides some old well-built magazines and some potteries. Scat- 
tered over the island are about 300 chapels. 

Patm0S is rarely mentioned in antiquity. Ionians settled there 
at  an early date. As a remote islet it was the place of banishment 
of St. John the Evangelist, under Domitian in  A.D. 95. H e  was 
released about eighteen months afterwards under Nerva. Here he 
is said to have written the Apocalypse. T o  the left of the road 
from Scala to the town, about half-way up the hill, a grotto is 
still shown ( ~ b  crmjka~ov T$S 'Ano~akb#ews) in  which the apostle 
is said to have received the heavenly vision. I t  is reached through 
a small chapel dedicated to St. Anne. The Acts  of S t .  Jolzm, 
attributed to Prochorus, narrates the miracles wrought by the 
apostle during his stay on the island, but, while describing how 
the Gospel was revealed to him in Patmos, i t  does not mention 
the Apocalypse. During the dark ages Patmos seems to have been 
entirely deserted, probably on account of the pirates. I n  1088 
the emperor Alexis Comnenus, by a golden bull, which is still 
preserved, granted the island to St. Christodulus for the purpose 
of founding a monastery. This was the origin of the Monastery of 
St. John, which now owns the greater part of the southern half 
of Patmos, as well as farms in Crete, Samos and other neighbour- 
ing islands. The embalmed body of the founder is in a side chapel 
of the church. The island was subject to  Turkey till it was 
annexed by Italy in 1912. Pop. (1936) 3,184, mostly Greek. 

PATNA, one of the Orissa Feudatory States in Behar and 
Orissa Pop. (1931) 566,924; area 2,399 sq.mi. I t  lies in the 





PATRAS-PATRICIANS 
1847, and a full member in 1850; and was appointed Queen's 
Limner for Scotland in 1866. I n  1878 the University of Edin- 
burgh conferred upon him the degree of LL.D. H e  was well 
known as an antiquary, his hobby being the collection of arms 
and armour. H e  died in Edinburgh on Dec. 26, 1901. Among his 
most famous pictures are "The Pursuit of Pleasure" (1855), 
"Mors Janua Vitae" (1866), "Oskold and the EllC-maids" (1874) 
and "In Die Malo" (1882). 

PATRAS (Gr. Patrai), the chief seaport on the west coast of 
Greece, and capital of the province of Achaea and Elis, o q  a gulf 
of the same name, 70 m. W.N.W. of Corinth. Pop. 61,278. I t  
was rebuilt after the War of Independence, is the seat of a Greek 
archbishop, and has railway communications with Athens via 
Corinth and with Kalamata via Pyrgos. I t  is the port from which 
the great bulk of currant crop is despatched. The port, formed 
by a mole and a breakwater, begun in 1880, offers a fair harbour 
for vessels drawing up to 2 2  ft. Other exports ordinarily are 
sultanas, va!onea, tobacco, olive oil, olives in brine, figs, citrons, 
wine, brandy, cocoons, and lamb, goat, and kid skins. The im- 
ports include colonial produce, manufactured goods and sulphate 
of copper for the vineyards. The castle is a mediaeval structure 
on the site of the ancient acropolis. The cathedral of St. Andrew 
is the reputed burial-place of the saint. Patras was occupied by 
axis troops in April 1941. 

I n  Greek legend, Eumelus, taught by Triptolemus how to grow 
grain, established three townships, Aroe (i.e., ploughland), Antheia 
(the flowery), and Mesatis (the middle settlement), united by 
common worship of Artemis Triclaria a t  her shrine on the river 
Meilichus. The Achaeans, because the ruling families (pafraj) 
lived there, enlarged Aroe, called it  Patrae, and recognized it  as 
one of the twelve Achaean cities. I n  419 B.C. the town was, by the 
advice of Alcibiades, connected with its harbour by long walls 
in imitation of those a t  Athens. After the defeat of the Achaeans 
a t  Scarpheia its whole armed force was destroyed by Metellus, 
but after Actium, Augustus restored the ancient name Aroe, 
introduced a military colony of veterans from the 10th and 12th 
legions and bestowed the rights of coloni on Rhypae, Dyme, and 
the Locri Ozolae except those of Amphissa. Thus Colonia Augusta 
Aroe Patrensis became one of the most populous towns of Greece; 
its colonial coinage extends from Augustus to Gordian 111. The 
scene of the martyrdom of St. Andrew is apocryphal, but, like 
Corinth, Patras was an early and effective centre of Christianity; 
its archbishop attended the Council of Sardica i n  347. I n  551 it 
was laid in ruins by an earthquake. I n  807 it defeated the 
Avars. Captured in I z o j  by William of Champlitte and Ville- 
hardouin, the city became the capital and its archbishop the 
primate of the principality of Achaea. I n  1387 D e  Heredia, grand 
master of the order of the Hospital a t  Rhodes, endeavoured to 
master Achaea and took Patras by storm. Later the city was 
governed by the archbishop in the name of the pope; but in 1428 
Constantine, son of John VI., held i t  for a while. Captured by 
the Turks, i t  was surrendered in 1687 to the Venetians, who made 
it the seat of one of the seven fiscal boards for the Morea. In 
1714 it  again fell into Turkish hands. I t  was a t  Patras that the 
Greek revolution began in 1821; but the Turks held out till 1828. 

PATRICIANS, the members of the old citizen families of 
ancient Rome (Lat. patricius, an adjectival form from pater). 

O r i g i n  of P a t r i c i a n s  a n d  Plebeians.-From the earliest 
period known to us the free population of Rome contains two 
elements, patricians and plebeians, the former class enjoying all 
political privileges, the latter unprivileged. The patricians (pa- 
tricii) are members of the clans (gentes) which originally formed 
the citizen body. The plebeians (plebs) include all the rest of the 
free population. The origin of the plebs has been much debated 
and was in all probability complex. One part was evolved 
from the "clients," freed men or aliens who attached themselves 
for reasons of defense and support to the great clans or to their 
individual members. Very probably also, as a result of an early 
conquest of Rome, much of the plebs differed in racial origin 
from its patrician rulers. A third source was the accumulation 
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of aliens drawn to Rome as a centre of traffic between Etruria 
and Southern Italy. I t  is significant that many plebeians had 
acquired wealth, presumably from trade. Many of these aliens 
would place themselves under the protection of the state or 
the king rather than that of individual citizens. If the alien 
came from a town possessing the ius commercii with Rome, 
he would have no need to become the client of a private patron. 
The whole unprivileged class, whatever its origin, tended to be- 
come consolidated. The differences between its various sections 
were great and their interests often conflicting, e.g., the desires 
of the trading alien, the favoured client of the patrician and the 
descendant of the conquered Ligurian must often have been 
widely separated; compromise was an essential to united action 
by the three. The constitution attributed to Servius Tullius, 
which placed military burdens on the shoulders of the plebeians 
and admitted them to a share, though an inadequate share, in 
political power, helped to unify the class and prepared the way 
for the struggle for power which was to occupy the next century 
and a half, and which resulted in the full attainment by the plebs 
of the privileges zealously guarded by the patricians. 

Reforms of Servius Tu1lius.-The aim of the reforms asso- 
ciated with the name of Servius Tullius appears to  have been the 
imposition of the duties of citizenship upon the plebeians. This 
involved an extension of plebeian privilege in two directions. 
First i t  was necessary t o  unify the plebeian order by putting 
the legal status of the clients on a level with that of the un- 
attached plebeians; and again enrolment in the army involved 
registration in the tribes and centuries; and as the army soon 
developed into a legislative assembly meeting in centuries 
(comitia centuriata), the whole citizen body, including plebeians, 
acquired a small share of political power, which had hitherto be- 
longed solely to the patricians. At  the close of the monarchy the 
plebeian possessed the private rights of citizenship, except for  
his inability to contract a legal marriage with a patrician, and one 
of the public rights, that of giving his vote in the assembly. But 
in liability to the duties of citizenship, military service, and taxa- 
tion, he was entirely on a level with the patrician. This position 
was tolerable during the monarchy, when the king served to hold 
the power of the patrician families in check. But when these 
families had expelled the Tarquins, the inconsistency between 
partial privilege and full burdens pressed on the plebeians. 

T h e  S t ruggle  of t h e  Orders.-The resuit was the long 
struggle for political equality of the two orders (see ROME: His- 
tory, "The Republic"). The plebeians in  494 B.C. formed them- 
selves into an exclusive order with annually elected officers 
(tribuni plebis) and an assembly, and by  means of this machinery 
forced themselves by degrees into all the magistracies, and ob- 
tained the coveted right of intermarriage with the patricians. 
Admission to the senate followed, and the political privilege of 
the two orders was equalized, with the exception of certain dis- 
abilities which were attached to the patricians after the victory 
of the plebs. They were excluded from the tribunate and the 
council of the plebs, which had become important instruments 
of government, and were eligible for one place only in the 
consulship and censorship, while both were open t o  plebeians. 
Since the plebeian element in  the state had an immense numeri- 
cal preponderance over the patrician, these disabilities were not 
widely spread, and seem generally to have been cheerfully borne 
as the price of belonging to the families still recognized as the 
oldest and noblest in Rome. But the adoption of P. Clodius 
Pulcher into a plebeian family in  59 B.C. with a view to election 
to the tribunate shows that a rejection of patrician rights 
(transitio ad plebem) was not difficult to  effect by  any patrician 
who preferred actual power to  the dignity of ancient descent. I t  
was not so easy to  recruit the ranks of the patricians. The first 
authenticated instance of the admission of new members to  the 
patriciate is that of the lex Cassia which authorized Caesar as  
dictator to  create fresh patricians. The same procedure was 
followed by Augustus. The right of creating patricians came t o  
be regarded as inherent in the principate, and was exercised by  
Claudius and Vespasian without any legal enactment. Patrician 
rank was regarded as a necessary attribute of the princeps, a fact 
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'His career is involved in considerable obscurity. Widely varying 
views have been held by modern scholars with regard to his activity, 
some going so far as to treat all the accounts of his labours as the 
fictitious creation of a later age. In the present article Bury's 
reconstruction of the saint's life has been chiefly followed. Apart 
from its importance in other respects, Bury's treatment of the sub- 
ject has at any rate the merit of defending the traditional view of 
St. Patrick's career. 

illustrative of the tenacity with which the Romans clung to the 
name and form of an institution which had long lost its signifi- 
cance. After the political equalization of the two orders, noble 
birth no longer constituted a claim to political privilege. Instead 
of the old hereditary nobility there arose a nobility of office, con- 
sisting of all those families, whether patrician or plebeian, which 
had held curule office. I t  was the tenure of office that conferred 
distinction. In  the early days of Rome, office was open only to 
the member of a patrician gens. I n  the principate, patrician 
rank was held to  be  a dignity suitable t o  be conferred on an 
individual holder of office. But the conferment of the rank upon 
an individual as distinct from a whole family (gens) is enough 
to show how widely the later conception of patrician rank 
differed from the ancient. 

11. THE LATER PATRICIATE 
Under Constantine a new meaning was given to the 

patrician. I t  was used as a personal title of honour conferred 
for distinguished services. I t  was a title merely of rank, not of 
office; its holder ranked next after the emperor and the consul. 
1t  naturally happened, however, that the title was generally be- 
stowed upon officials, especially on the chief provincial governors, 
and even upon barbarian chieftains whose friendship was valu- 
able enough to call forth the imperial benediction. Among the 
former it appears t o  have become a sort of ex oficio title of the 
~ ~ z a n t i n e  vice-gerent~ of Italy, the exarchs of Ravenna; among 
the barbarian chiefs who were thus dignified were Odoacer, 
Theodoric, Sigismund of Burgundy, Clevis, and even in later 
days princes of Bulgaria, the Saracens, and the West Saxons. The 
dignity was not hereditary and belonged only to individuals; thus 
a ~ a t r i c i a n  family was merely one whose head enjoyed the rank 
of patm'cius. With the word were associated such further titles 
as eminentia, magnitude, magnificentia. Those patricians who were 
purely honorary were called honorarii or codicillarii; those who 
were still in harness were praese?ztales. They were all distinguished 
by a special dress or uniform and in public drove in a carriage. 

In Weste rn  Europe.-A further change in the meaning of 
the name is marked by its conferment on Pippin the Frank by  
Pope Stephen. The Italian patricius of the 6th and 7th cen- 
turies had come t o  be regarded as the defensor~ protector, 
patronus of the Church, but the conferring of the title by a Pope 
was entirely unprecedented. I t  is clear that the patriciate of 
pippin was a new office, as the title is henceforward generally 
patricius Romanorum, not patricius alone. I t  was conferred on 
Charlemagne a t  his coronation, and borne indiscriminately by  
subsequent emperors and by a long line of Burgundian rulers and 
minor princes. On the fall of the Carolingian house the title 
passed to Alberic 11. The  emperor Frederick Barbarossa was the 
last to wear the insignia (in 1167). 

BIBLIOGRAPHY.-(I)   he Ancient Patricians: Th. Mommsen, .?hats- 
recht III .  pasdm (1887) ; A. H. J. Greenidge, Roman Pz~blic Life 
(1901) ; j. E. Sandys, Companion t o   ti^ Studies (19zI), with use- 
ful bibliography; W. E. Heitland, The Roman Republic (1923). ( 2 )  
The Mediaeval Patricians: J .  B. Bury's Later Roman Empire (1889) ; 
Bryce, Holy Roman E m f i e  (1904). See also histories of Charlemagne 
(9 .v . )  and his successors. 

PATRICK, ST., the patron saint of Ireland,' was probably 
born about the year 389. H e  was the son of a deacon, Calpurnius, 
and the grandson of a presbyter named Potitus. His father was a 
middle-class landed proprietor and a decurion, who is represented 
as living a t  a place called Bannauenta. The only place of this 
name we know is Daventry, but it  seems more probable that 
Patrick's home is to  be sought near the Severn, and Rhys con- 
jectures that one of the three places called Banwen in Glamorgan- 
shire may be intended. The British name of the future apostle was 
Sucat, to  which Mod. Welsh hygad, "warlike," corresponds. His 

- The story makes Pafrick challenge the royal authority by light- 
ing the Paschal fire on the hill of Slane on the night of Easter Eve. 
I t  chanced to be the occasion of a pagan festival a t  Tara, during 
which no fire might be kindled until the royal fire had been lit. 
A number of trials of skill between the Christian missionary and 
Loigaire's Druids ensued, and the final result seems to have been 
that the monarch, though unwilling to embrace the foreign creed, 

Roman name has also survived in a Hibernicized form, Cothrige, 
with the common substitution of Irish c for Brythonic p. (Cf. Irish 
casc, Lat. pascha.) Patrick was doubtless educated as a Christian 
and was imbued with reverence for the Roman Empire. When 
about sixteen years of age he was carried off by a band of Irish 
marauders. The latter were possibly taking part in the raid of 
the Irish king Niall Noigiallach, who met with his end in Britain 
in 4 o j  Irish tradition represents the future apostle as  tending 
the herds of a chieftain of the name of Miliucc (Milchu), near 
the mountain called Slemish in county Antrim, but Bury tries t o  
show that the scene of his captivity was Connaught, perhaps in the 
neighbourhood of Croagh Patrick. 

His bondage lasted for six years. During this time he became 
subject to  religious emotion and beheld visions which encourageti 
him to effect his escape. H e  fled, in all probability to  the coast of 
U7icklow, and encountered a vessel which was engaged in the 
export of Irish wolf-dogs. After three days a t  sea the traders 
landed, possibly on the west coast of ~ ~ ~ 1 ,  and journeyed for 
twenty-eight days through a desert. ~t the end of two months 
patrick parted from his and betook himself to the 
,,,,,+Fry nf kkrins, where he prnhahly spent a few years On 
leaving the Mediterranean he seems to have returned home. I t  
was doubtless during this stay in Britain that the idea of mission- 
av enterprise in ~ ~ ~ l ~ ~ d  came to him. a dream he saw a man 
named Victorious bearing innumerable epistles, one of which he 
received and read; the beginning of it  contained the words "The 
voice of the ~ ~ i ~ h ~ ;  whilst repeating these words he says, "1 
imagined that I heard in my mind the voice of those who were 
near the wood of Foclut (Fochlad), which is near the western sea, 
and thus they cried: pray thee, holy youth, to  come and walk 
again amongst us as before.' " The forest of Fochlad was in the 
neighbourhood of Killala Bay, but it  is possible that i t  extended 
considerably to  the Despite his natural diffidence, and oppo- 
sition on the part of his relatives, patrick resolved to return to 
~~~l in order to prepare himself for his mission, He proceeded 
to Auxerre-a place which seems to have had a close connection 
with Britain and Ireland-and was ordained deacon by  Bishop 
Amator, along with two others who were afterwards associated 

him in spreading the faith in Ireland. The one was an Irish- 
man called Fith, better known as Iserninus, the other Auxilius. 
Patrick must have spent a t  least fourteen years at Auxerre. 

Mission t o  Ireland.-It seems not unlikely that Pelagianism 
had taken root among the Christian communities of Ireland, and 
it was found necessary to  send a bishop to combat the heresy. 
Pope Celestine's choice fell on the deacon Palladius, who had taken 
a prominent part in stamping out the doctrine in Britain. Patrick 
probably felt great disappointment when Palladius was sent as 
the chosen envoy of Rome, but now Germanus seems to have 
decided that Patrick was the man for the task, and he was con- 
secrated in 4 3 2  Patrick landed a t  Inverdea, a t  the mouth of the 
river Vartry in Wicklow, but we are not informed as to  any of his 
doings in Leinster a t  this period. According to the story, he 
immediately proceeded northward to the kingdom of Ulidia (east 
Ulster), though a certain tradition represents him as  going to 
Meath. Landing on the shores of Strangford Lough, he corn- 
menced his labours in the plain on the south-west side of that inlet. 
A convert chief named Dichu granted him a site for an establish- 
ment, and a wooden barn is stated to  have been utilized for  the 
purpose of worship, whence the modern Saul (Ir. sabal,?, "barn"). 
Patrick's activity was bound to bring him sooner or later into 
conflict with the High-king Loigaire (reigned 428-467), son of 
Niall Noigiallach. Fedilmid, a brother of the monarch, is  repre- 
sented as having made over his estate a t  Trim to the saint t o  
found a church, and thus the faith was established within Loi- 
grairejs territory. 
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undertook to protect the Christian bishop. At a later date the 
saint was probably invited by Loigaire to take part in the codi- 
fication of the Senchz~s  M d r  in order to represent the interests of 
the Christian communities. On another occasion Patrick is re- 
ported to have overthrown a famous idol known as Cenn  Cruaich 
or C r o ~ n m  Cruaich in the plain of Mag Slecht (county Cavan). 

Patrick is stated to have visited Connaught on three different 
occasions and to have founded churches, one of the most impor- 
tant being that a t  Elphin. As regards Ulster our information is 
very scanty, though we find him establishing churches in the three 
kingdoms of the province (Ailech, Oriel and Ulidia). Patrick's 
work is more closely identified with the north of Ireland than 
with the south. Traces of his mission, however, are to be found 
in Ossory and Muskerry. But his task in the south was doubtless 
rather that of an organizer, and a kind of circular letter has come 
down to us which was addressed by Patrick, Auxilius and Iserninus, 
to all the clergy of the island. There is some evidence that he made 
a journey to Rome (441-443) and brought back with him valuable 
relics. On his return he founded the church and monastery of 
Armagh, the site of which was granted him by Daire, king of Oriel, 
and it is probable that the see was intended by him to be specially 
connected with the supreme ecclesiastical authority. Some years 
before his death, which took place in 461, Patrick resigned his 
position as bishop of Armagh to his disciple Benignus, and possibly 
retired to Saul in Dalaradia, where he spent the remainder of his 
life. The place of his burial was a matter of dispute in early 
Ireland, but it seems most likely that he was interred.at Saul. 

Writings.-Two highly important documents purporting to 
have been written by Patrick have come down to us. The one is 
the Confession, which is contained in an imperfect state in the 
Book of Armagh ( c .  807), but complete copies are found in later 
mss. The Confession, written towards the end of his life, gives a 
general account of his career. Various charges had been brought 
against him by his enemies, among them that of illiteracy, the 
truth of which is borne out by the crudeness of his style, and is 
admitted by Patrick himself. The other document is the so-called 
Letter to Coroticus, a British king of Strathclyde, whose sol- 
diers had in the course of a raid in Ireland killed a num- 
ber of Christian neophytes on the very day of their baptism while 
still clad in white garments. Others had been carried off into 
slavery, and a deputation of clergy which Patrick had sent to aslr 
for their release had been subjected to ridicule. In  his Letter the 
saint in very strong language urges the Christian subjects of the 
British king not to have any dealings with their ruler and his 
bloodthirsty followers until full satisfaction should have been 
made. The text of this letter occurs in a number of mss. but is 
not contained in the Book of Armagh. I t  is however certain that 
it was known in the 7th century. A strange barbaric chant com- 
monly known as the Lorica or Hymn of St. Patrick is preserved 
in the Liber hymnorum.  This piece, called in Irish the Faed Fiada 
or "Cry of the Deer," contains a number of remarkable gram- 
matical forms, and late editors believe that it  may very well be 
genuine. 

From such slender material i t  is not easy to form a clear con- 
ception of the saint's personality. His was evidently an intensely 
spiritual nature, and in addition to the qualities which go to form 
a strong man of action he must have possessed an enthusiasm 
which enabled him to shrmount all difficulties. His importance 
in the history of IreIand and the Irish Church consists in the fact 
that he brought Ireiand into touch with western Europe and more 
particularly with Rome, and that he introduced Latin into Ireland 
as the language of the Church. His work consisted largely in 
organizing the Christian societies which he found in existence on 
his arrival, and in planting the faith in regions which had not yet 
come under the sway of the gospel. 

A U T E ~ R I T I E S . - A ~ ~ ~ ~  from the Letter and Epistle mentioned above 
our chief sources of information with regard to the life of St. Patrick 
are contained in the Book of Armagh. The one is the memoir by 
Tirechin, a bishop who had been the disciple of Bishop Ultan of 
Ardbraccan in Meath (d. 657). The first part of this memoir, which 
was probably compiled about 670, deals with the saint's work in 
Meath, the second with his activity in Connaught. Various additions 
are appended to this compilation, and there are still further additional 

notes. The other biography was written towards the end of the 
7th century by Muirchu Maccu Machtheni, who dedicated his work 
to Bishop Aed of Slebte (d. 700). (See edition by N .  J. D. White, 
1920). The first portion deals with Patrick's career down to his arrival 
in Ireland and contains an unvarnished statement of fact. But when 
the story passes to Ireland Muirchu's narrative becomes full of the 
mythical element. Muirchu influenced later biographies. Bury has shown 
that both Tirechin and Muirchu drew from written material which 
existed in part at any rate in Irish. Among later lives we may 
mention the hymn Genuir Patraicc, commonly attributed to Fiacc, 
which is considered by the latest editors to have been originally 
composed about 800. Three anonymous Latin lives were published 
by Colgan in his Trias Thaumaturga (Louvain, 1645)~ and there exists 
an 11th-century Irish life in three parts published by Whitley Stokes 
for the Rolls series (1887). A Latin translation of a different copy of 
this work, now lost, was published by Colgan. Lastly a life by an 
othenvise unknown Irish writer named Probus occurs in the Base1 
edition of Bede's works (1563) and was reprinted by Colgan. 

See J .  B .  Bury, The Life of S t .  Patrick and his Place in History 
(London, 1905) ; J. H. Todd, St.  Patrick the Apostle of Ireland 
(Dublin, 1861) ; H. Zimmer, article "Keltische Kirche" in Realency- 
klopadie fur protestantische Theologie und Kirche (1901; trans. by 
Miss Meyer, "The Celtic Church in Britain and Ireland," London, 
1902) ; J. Gwynn, Liber Ardmachanus; Whitley Stokes, The Tripartite 
Life o f  St .  Patrick (London, 1887) ; N. J. D. White, "The Writings 
of St. Patrick" (critical edition) in Proceedings of the Royal Irish 
Academy (1904) ; Liber Ardmachanus (docs. relating to St. Patrick) 
edited by J. Gwynn (1913) ; F. R. M. Hitchcock, St.  Patrick and his 
Gallic friends (1916) ; Muirchu, The Writixgs and Life of St .  Patrick, 
ed. N. J .  D. White (1920). (E. C. Q.; X.) 

PATRIOTIC SOCIETIES, organizations formed in many 
countries, for the purpose of commemorating historical events of 
the past, preserving the records and sites of such events, and, 
in general, fostering a spirit of patriotism and love of country. 
Such societies are especially numerous and influential in the 
United States. The oldest, the Society of the Cincinnati ( q . v . ) ,  
dates back to the Revolutionary War, but others of importance 
were not founded until the last quarter of the 19th century. The 
chief societies in the United States, with the dates of their organi- 
zation, are the Society of Mayflower Descendants (1897), 
Colonial Dames of America (189o), Society of Colonial Wars 
(1893), Sons of the Revolution (1876), Daughters of the Revolu- 
tion (1891), Sons of the American Revolution (1889), Daughters 
of the American Revolution (1890) and the Sons of Veterans 
(1879). The Daughters of the Confederacy (1894) and the Sons 
of Confederate Veterans (1896) commemorate the spirit and sac- 
rifices of the Confederate cause in the Civil War. Eligibility for 
membership in all the above is based upon the historical services 
of an ancestor. The Grand Army of the Republic, formed by the 
Union soldiers after the American Civil War, long possessed a 
political as well as social importance. A similar organization of 
the World War veterans of the United States is the American 
Legion ( 9 .v . ) .  There are also many local societies formed usually 
for the preservation of historical sites and one national body of 
importance known as the American Scenic and Historic Preserva- 
tion Society. 

See S. -4. Phillips, The Patriotic Societies o f  the United States (1g14). 

PATRIZZI, FRANCESCO (FRANCISCUS PATRITIUS) 
(1529-1597), Italian philosopher and scientist, was born a t  Clissa, 
Dalmatia, and died in Rome. H e  gained the patronage of the 
bishop of Cyprus, who brought him to Venice. H e  was appointed 
to the chair of philosophy a t  Ferrara, and was, later, invited to  
Rome by Clement VIII.  I n  spite of his almost incessant contro- 
versies with the Aristotelians, he published in 15 books a treatise 
on the New Geometry  (1587), and works on history, rhetoric and 
the art of war. 

PATROCLES (c. 312-261 B.c.), a Macedonian general and 
writer on geographical subjects, who lived during the reigns of 
Seleucus I. and Antiochus I. When in command of the fleet of 
Seleucus (285) he undertook a voyage of exploration on the 
Caspian Sea to discover possible trade routes, and decided that 
the Caspian was a gulf or inlet connecting with the Indian Ocean. 

See Strabo ii. 68, 74, xi. 508, xv. 689; Diod. Sic. xix. 100; Plutarch, 
Demptrius, 47; Pliny, Nut. Hist. vi. 21; Photius, cod. 224 (on Mem- 
non) ; W. W. Tarn, "Patrocles and the 0x0-Caspian Trade Route" in 
Journal o f  Hellenic Studies, vol. xxi. (1901). 

PATRON, a word of which the various meanings in European 
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languages are derived from that of the Lat. patronus. (See  below 
PATROK AND CLIEKT.) The earliest use of the word in Englkh 
appears lo  have been in the special sense of the holder of an 
advowson, the right of presentation to  a benefice. From this mean- 
ing is deduced that of the person in whom lies the right of pre- 
senting to public offices, privileges, etc. From the earliest Christian 
times the saints took the place of the pagan tutelary deities (Di 
tz~telares) and were in this capacity called t t~telares or patroni, 
patron-saints. 

A full list of saints, with the objects of the peculiar patronage 
of each is given in M. E. C. Walcott's Sacred Archaeology (1868). 

PATRON AND CLIENT. This relationship, which existed 
at  Rome as elsewhere in  Latium from time immemorial, had ceased 
long before the end of the republic to be of any great prbctical 
importance, and its origin is thus obscure. In  any case in early 
Rome the hereditary bond between patron and client seems to 
have been not altogether unlike that which existed between a 
feudal lord and his man. The client was bound to follow his 
patron to war and to contribute to such expenses as his ransom 
if he were captured and the dowries of his daughters. He Was 
also perhaps bound to work on his patron's land, and it is prohahle 
that the institution of precarium (tenancy at will) originated in 
grants of land to clients, which, though legally revocable at any 
time, were in fact hereditary. The ethical element was always 
strong; thus the patron was bound to protect his client and, in 
particular, to represent him or give him aid if he were involved 
in litigation, though whether this means that the client was origi- 
nally incapable of appearing in a court of law himself is not clear. 
Litigation between the two was forbidden, and they might not 
give evidence against each other. 

With the obsolescence of legal clientship in the later republic 
the word came to be used of those dependants whom a rich or 
influential man gathered round him and who attended him, for  
instance, a t  his morning levee. This relationship, often one of 
arrogance on the one side and servility on the other, is graphically 
described by Martial. 

BIBLIOGRAPHY.-?\. Mommsen, "Die rijmische Clientel," Rom. 
~ o r s c h u n ~ c n ,  I. 355 (1864) ; Marquardt, Privatleben d. Romer, PP. 
196-200 (Leipzig, 1883) ; P. Willens, Le Droit public romain, 4th ed. 
p. 26 ( ~ ~ ~ ~ ~ i ~ ,  r880) gives an account of earlier literature, as does the 
full article by Premerstein in Pauly's Real-Encyclopiidie der classischen 
ALtertumswissenschaft, 7th half vol. (Stuttgart, 1900) S.V. Clientes. On 
the clientage of the early empire see especially L. Friedlander, Sitten- 
geschzchte Roms, I .  zoo-2.12 (Leipzig, 1901). 

PATS, KONSTANTIN (1874- ), Estonian statesman, 
was born in  the Parner district. H e  studied law at  Dorpat and he 
became in 1901 editor of the Teataja' (Newsheet), the first daily 
paper in the Estonian language. This journal maintained radical 
principles and gave much prominence to economic questions. Pats 
secured municipal administration for  Estonia from the Russians, 
being himself appointed assistant to  the mayor of Reval. During 
the revolution of 1905, when the Russian authorities gave way 
to panic, Pats was the real ruler of the town and succeeded in 
protecting Reval from plunder and excess. When the Russian 
punitive expeditions arrived he was sentenced to death by the 
military court, but the sentence was later commuted by the courts 
to imprisonment for one year. After the revolution of 1917 
Pats became head of the national administration, and on the 
declaration of independence of Estonia on Feb. 24, 1918, he 
formed the first temporary Government. For his resistance to the 
plans fo r  the formation of a Baltic duchy he was imprisoned by 
the German Occupation authorities, but on the collapse of Ger- 
man rule he returned to the head of the temporary Government. 
H e  fostered the steady growth of the Agrarian party. Pats was 
prime minister in 1921-22, 1923, 1932-33 and 1933-35. On Oct. 
21, 1933, he became Acting President and head of the State. 

PATTERSON, JOSEPH MEDILL (1879- ), Ameri- 
can publisher and editor, was born in Chicago (Ill.), Jan. 6, 
1879 H e  graduated from Yale university in 1901 and joined 
the staff of the Chicago Tribune.  I n  the year 1914 he became 
associated with his cousin, Robert Rutherford McCormick ( q . v . ) ,  
as co-editor and publisher of the Chicago Tribune,  which, under 
their direction, rose to be one of the most influential and suc- 

cessful papers in the United States. H e  acted as war corre- 
spondent in China, 1900, and in Belgium and France, 1914-15. 

His works include A Little Brother of the Rich (1908) ; Rebellion 
( 1 9 ~ ~ )  and of a (1915). 

PATTI, ADELINA JUANA MARIA (BARONESS CEDER- 
STROM) (1843-1919), a famous singer, was born a t  Madrid on 
Feb. 19, 1843. Her  parents, both of whom were operatic vocalists, 
settled in America, where their daughter was taught singing by 
Maurice Strakosch, who married Amelia Patti, an elder sister. 
Gifted with a brilliant soprano voice, Adelina Patti  began her 
public career at  the age of seven in the concert halls of New York, 
where, in 18 59, she also made her first appearance as Lucia in 
Lucia dz Lammernzoor. On May 14, 1861, she sang as Amina in La 
Sonnambzlla a t  Covent Garden, and from this time her appear- 
ances in London, Paris and all the other principal musical centres 
of the world, constituted one long unbroken succession of tri- 
umphs. I n  1868 she married Henri, marquis de Caux, a member 
of Napoleon 111. '~  household, from whom she was divorced in 
1885; she then married Kicolini, the tenor, who died in 1898, and 
in 1899 Baron Cederstrom, a Swede, who was naturalized as an 
Englishman. Madame Patti ceased to appear on the operatic stage 
in public after the ' ~ o s ,  but a t  Craig-y-Nos, her castle in Wales, 
she built a theatre in which she loved to give private per- 
formances. Her  actual last public appearance was made on behalf 
of the Red Cross on Oct. 20, 1914, when she was in her jznd year. 
Madame Patti died on Sept. 27, 1919. 

PATTISON, MARK. (1813-1884), English author and rector 
of Lincoln College, Oxford, was born on Oct. 10, 1813. H e  was 
educated privately, and a t  Oriel college, Oxford; in  1839 he ob- 
tained a fellowship a t  Lincoln College. Pattison was a t  this time 
a Puseyite, and greatly under the influence of J. H.  Newman, fo r  
whom he worked, helping in the translation of Thomas Aquinas's 
Catena Aurea, and writing in the British Critic and Christian 
Remembrancer. H e  was ordained priest in 1843, and wras tutor of 
Lincoln College from 1843 to 1855. Pattison then travelled 
in Germany to investigate Continental systems of education, and 
began the researches into the lives of Casaubon and Scaliger, 
which occupied the remainder of his life. In 1861 he was elected 
rector of Lincoln, but he never liked the routine of university busi- 
ness. He died a t  Harrogate on July 30, 1884. His  biography of 
Is&ac Casazlbon appeared in 1875. His Sermons and Collected 
~ ~ ~ ~ y s ,  edited by Henry Nettleship, were published posthumously 
(1889), as well as the iMemoirs (1885), an autobiography deeply 
tinged with melancholy. 

PAU, a city of south-western France, chief town of the de- 
partment of Basses-PyrCnCes, 66 mi. E.S.E. of Bayonne on the 
southern railway to Toulouse. Pop. (1936), 38,449. I t  stands on 
the edge of a plateau 130 f t .  above the right bank of the Gave de 
Pau (an affluent of the Adour), about 620 f t .  above the sea. 
A small stream, the HCdas, flowing in a deep ravine and crossed 
by several bridges, divides the city into two parts. Pau is famous 
as a winter health-resort. 

Pau derives its name from the word pal, in allusion t o  the stakes 
which were set up on the site chosen for the town. I t  was founded 
probably in the early I ~ t h  century by the viscounts of BCarn, 
and was the residence, from 1512 onwards, of the kings of Navarre. 
The 14th century castle is connected with the town by a bridge, 
built under Louis XV. On the left of the entrance is the donjon 
built by Gaston Phoebus. On the north-east is the 14th century 
Tour de Montauzet. There is a fine collection of Gobelins and 
Flemish tapestries in the castle. A portion of the buildings of a 
Jesuit college founded in 1622 remains. Pau is the seat of a 
prefect, a court of appeal and a court of assizes and has a tri- 
bunal of first instance. I t  has a military airfield and a hippo- 
drome. There are metal-works, and footwear, nails and cardboards 
are made; trade is i n  canned food, wine and butter. 

PAUL, "the Apostle of the Gentiles," the first great Chris- 
tian missionary and theologian. H e  holds a place in Christianity 
second only to  that of the Founder Himself. Born and bred a 
strict Jew, he came to distinguish clearly between Judaism and 
the Gospel of Christ, and to present Christianity as the uni- 
versal religion for man as man, not merely a sect of Judaism 
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with proselytes of its own. This, and nothing less, was the issue 
involved in the problem of Christianity and the Jewish Law; and 
it  was Paul who settled it  once and for all. 

The primitive apostles in the main continued their Master's 
own practical attitude to  the Law, as though the Cross here made 
no difference, and without seeing far into principles. But with 
Paul it  was otherwise. For  him the issue was defined by the Cross. 
I t  was "Pharisaism or Jesus"; and that, as he saw it ,  meant 
virtually Law or Love as  the ultimate revelation of God. As Saul 
the Pharisee, he had taken the Mosaic Law in the strict sense, 
one demanding perfect inner and outer obedience; and he had 
relied on it  utterly for the righteousness it  was held able to  confer. 
Hence when it  gave way beneath him as means of salvation- 
nay, plunged him ever deeper in  the Slough of Despond by 
bringing home his inability to  be righteous by doing righteousness 
-he was driven to a revolutionary attitude to the Law a s  method 
of jt~stijication. "Through (the) Law" he "died unto (the) Law," 
that he "might live unto God" (Gal. ii. 19). By this experience 
not only Pharisaic Judaism, but the legal principle in religion alto- 
gether, was turned upside down within his own soul; and of 
this fact his teaching and career as an apostle were the outcome. 

But Paul had in him other elements besides the Jewish, though 
these lay latent till after his conversion. As a native of Tarsus, 
he had points of contact with Greek culture and sentiment. As 
a Roman citizen likewise, conscious of membership in a world- 
wide system of law and order, he could realize the idea of a 
universal religious franchise, with a law and order of its own. 
Both these factors in  his training contributed to the moulding 
of Paul the missionary statesman. I n  his mind the conception 
of the Church as something as catholic as the Roman empire 
first took shape; and through his wonderful labours the founda- 
tions of its actual realization were firmly laid. 

PAUL'S LIFE 
E a r l y  Life.-"Saul, who is also Paul," was "a Hebrew, of He- 

brews" born, i.e., of strict Jewish origin (Phil. iii. 5). Yet, as 
his double name suggests, he was reared amid the Dispersion, 
a t  Tarsus in Cilicia, the son of a Roman citizen (Acts xxii. 28). 
Paulus was not an uncommon name in Syria and eastern Asia 
Minor and was a natural one for a Roman citizen. Ramsay de- 
velops this point suggestively (Pauline and Other Studies, p. 65). 
"If we could think of him sometimes as  Gaius Julius Paulus-to 
give him a possible and even not improbable name-how com- 
pletely would our view of him be transformed. Much of what 
has been written about him (as a narrow, one-sided Jew) would 
never have been written if Luke had mentioned his full name." 
Nor would it  have been written, if the influences due to his Tarsian 
citizenship (xxi. 39) had been kept in mind. Tarsus was peculiarly 
successful "in producing an amalgamated society in which the 
Oriental and Occidental spirit in  unison attained in some degree 
to  a higher plane of thought and action" (id., The Cities of St. 
Paul, 89). Accordingly Paul's letters bear traces of Hellenic 
culture up to the level of a man of liberal education. Whether 
he went beyond this to a first-hand study of philosophy, particu- 
larly of the Stoic type for which Tarsus as a university was 
famous, is open to question. The main difficulty in deciding on 
this, as on other points of contact between Paul and Hellenism, 
is the fact that he certainly got many of his Greek ideas through 
the medium of Judaeo-Greek or Hellenistic literature. 

By a careful study of his letters, we can form some idea 
of the element in Paul's early life due to  Jewish birth (Phil. 
iii. 4-7). Upon the "advantage" of the Jew, as "entrusted with 
the oracles of God" (Rom. iii. I seq.), he dwells in Rom. ii. 17 
(seq.) in a way suggesting his own youthful attitude to "the name 
of a Jew." Something depends on the age at  which the young 
Saul passed from Tarsus to Jerusalem and the school of Gama- 
liel; the transition would not much affect the legal element in 
his religious life and outlook. Nor was personal acceptance with 
God the sole prize that floated before his soul. The end of ends 
was a righteous nation, deserving the fulfilment of the divine 
promises. But this too could come only by obedience to  the Law. 
Thus all that the young Pharisee cared for most hung upon 

the Law of his fathers. 
Outwardly he attained the goal of legal blamelessness as few 

attained i t ;  and for a time he may have felt a measure of self- 
satisfaction. But if so, a day came when the inner meaning of the 
Law, as extending to the sphere of desire and motive, came home 
to him in stern power, and his peace fled (Rom. vii. 9). For 
sin in his inner, real life was unsubdued; nay, it seemed to grow 
ever stronger, standing out more clearly and defiantly as insight 
into the moral life grew. T o  the Law he had been taught to  look 
for righteousness. I n  his experience it  proved but the means 
to "knowledge of sin," without a corresponding impulse towards 
obedience. Not only did it  make him realize the latent possibili- 
ties of evil desire ("the evil heart," Yetzer hara): it also made 
him aware of a subtler evil, the reaction of self-will against the 
demands of the Law. While one impulse was in harmony with 
the will of God, the other was in sympathy with "the law of 
sin." Could the Law achieve the separation, making the whole 
person "die" to "the flesh" and so escape its sway? No, answered 
Saul's experience: the Law rather adds power to sin as egoism 
( I  Cor. xv. 56; Rom. vii. 11, 13). Whence then is deliverance 
to come? I t  can only come with the Messianic age and through 
Messiah. Then the Law would reign inwardly as outwardly, 
being "written on the heart," as promised in prophecy. 

So may we conceive Saul's position, though not with full con- 
sciousness, before contact with Christianity. How then would the 
message, "Jesus is the Messiah," strike such a man? I t  would 
seem a blasphemous caricature of things most sacred. If the sim- 
ple message of the first witnesses, that One whose life and preach- 
ing were largely out of harmony with the Law, as Saul under- 
stood it, had in fact been raised from the dead by Israel's God 
and so vindicated-to the condemnation of that generation of 
God's people-if this seemed to Saul mere madness, what was he 
to say to Stephen's views as to the Law and the people of Law, 
both past and present (see STEPHEN)? Stephen could not be 
right. Perish the thought! Perish, too, all those who upheld the 
crucified Nazarene, the accursed of the Law! For His death 
could mean but one of two things Either H e  was, as "hung on 
a tree," accursed of God, or-awful alternative, yet inevitable 
to  Saul's logical mind-the Law relative to which He was accursed 
was itself set aside. Saul turned from the suggestion as too shock- 
ing to his pride, alike in his people and in its divine Law, for him 
seriously to consider its alleged credentials-the Resurrection, 
and the supernatural power and goodness of Him whose claims 
it was held to confirm. Why stay to weigh the evidence of 
Galilean common folk (Am-ha-aretz), when over against it  stood 
immemorial prescription, and the deliberate judgment of the 
custodians of the Law as to  this man as  "a deceiver"? The  logic 
of the movement had declared itself through the mouth of 
Stephen; and now weak toleration must be abandoned. 

S a u l  t h e  Persecutor.-So Saul was driven to persecute. Yet 
the goading of unsatisfied intuition did not cease. We may even 
suspect that Stephen's philosophy of Israel's history had made an 
impression on his confidence in  his nation's religious authorities 
If mistaken before, why not again? This granted possible, all 
turned on the evidence as to  the Resurrection of the crucified 
Prophet of Nazareth. The joyous mien of His followers, even 
when confronted with death, seemed to betoken a good con- 
science before God. Yet Saul felt the status of the Law to be 
too grave an issue to depend on the probabilities of human 
testimony. So he plunged on, in devotion to what still seemed 
the cause of God against impugners of His  Torah, but not with- 
out his own doubts. H e  was, in  fact, finding i t  "hard to kick 
against the goad" (Acts xxvi. 14) plied in his deeper conscious- 
ness, as he followed his inherited beliefs. Still he was in the main 
honest ( I  Tim. i. IS), and his hindrances were exceptional. 
Direct personal experience on the point on which all hinged, the 
alleged divine vindication of Jesus as Messiah-elect, following on 
the legal condemnation by the national authorities, was needful 
to open up a clear exit from his religious impasse. 

T h e  Vision at Damascus.-It was a t  this critical point 
that, as he neared Damascus on a mission of persecution, there 
was granted him-as he believed ever after in the face of all 
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challenge-a vision of Jesus, in risen and glorified humanity, as 
objective as those to  the original witnesses with which in I Cor. 
xv. he classes it. 

As to the sense in which this vision, so momentous in its issues, 
may be regarded as "objective," the following points deserve 
notice. On the one hand it  is generally agreed ( r )  that Paul 
distinguished this appearance of the risen Jesus from his other 
"visions and revelations of the Lord," such as he refers to in 
2 Cor. xii. I sqq., and classed it  with those to the Twelve and 
others which first created the belief that Jesus had been "raised 
from the dead"; (2)  that this belief included for Paul a trans- 
formed or spiritualized body, his vision of which seems to colour 
his conception of the resurrection body generally (Phil. iii. 2 1 ) ,  

though he had certain traditional notions to start with; cf. 2 Cor. 
v I sqq. On the other hand, analogies furnished by religious 
psychology ( e . ~ . ,  the case of the Sadhu Sundar Singh), includ- 
ing a sudden vision amid light and the hearing of a voice as ac- 
companiments of a religious crisis, affect our ability to take Saul's 
consciousness in the matter as a simple transcript of objective 
facts. But beyond this physical concomitant of his vision we 
cannot go historically. After all, the main point for Paul's devel- 
opment-as well as the basis of all theories of the vision-is the 
degree of discontinuity between his thought before and after the 
event. On this Paul is dear  and emphatic, though the bearing of 
the modern discovery of the "unconscious" mental processes upon 
the fact must be left open. 

Whatever was the nature of the vision, its spiritual content 
determined the course of his life. Jesus was, in spite of all, God's 
Messiah, His Righteous One, the type of true righteousness in 
man, through spiritual union with Whom like righteousness was 
to be attained. if a t  all. I n  a flash Saul's personal problem as to  
acceptance with God and victory over sin was changed. I t  be- 
came simply a question how spiriknal union with this Messiah was 
to come about. He had vanquished and "condemned sin in the 
flesh" by His perfect obedience (Rom. viii. 3, v. 19), of which the 
Cross was now seen to be the crowning act. As for the Law as 
means of justification, i t  was superseded by the very fact that 
Messiah had realized His righteousness on another principle 
altogether than that of "works of the Law," and had in fact been 
crucified by its action. Thus H e  had died to it as a dispensational 
principle. This meant that those united to Him by faith were 
themselves sharers in His death lo  the Law as master and judge, 
and so were quit of its claims in that new moral world into which 
they were raised as sharers also in His Resurrection (Rom. vi. i.- 
vii. 6). Henceforth they "lived unto God" in and through Messiah, 
by the self-same Spirit by  which H e  had lived the sinless life 
(viii. 9). Here we have a t  once Paul's mysticism and his distinc- 
tive gospel in germ. 

T h e  N e w  T h e o r y  of t h e  Law.-The old ritgime had dissolved. 
His first act was to make explicit, through confession and baptism, 
his submission and adhesion to Jesus as Messiah, implicit in his 
cry from the ground, "What shall I do, Lord?" Thereby he 
formally "washed away his sins" (Acts xxii. 16). Then he began 
boldly to proclaim in the synagogues of Damascus that Jesus, 
whose followers he had come to root out, was verily the Rlessianic 
Son of God (ix. 20; cf. Matt. xvi. 16). Yet ere long he felt the 
need for quiet in which to think out his new position. He with- 
drew to some spot in the region south of Damascus, then vaguely 
called Arabia (Gal. i. 17). Chief among the problems pressing 
for reinterpretation in  the light of his recent experience was the 
place of the Law in God's counsels. While the Law could warn 
and even restrain the sinner from overt sins, i t  could not redeem 
or save him from the love of sin. 111 a word, i t  could not "give 
life" (Gal. iii. 21). Hence its direct remedial action was quite 
secondary. I t s  primary effect, and therefore divine purpose, was 
t o  drive men humbly to seek something more, God's grace. It 
"shut up  all unto (realized) disobedience, that God might have 
mercy upon all" (Rom. xi. 32; GaI. iii. 22). Thus the place of 
the Law in God's counsels was episodic. The radical egoism of 
the natural man could be transcended, and self-glorying excluded, 
not by the Law. with its "law (principle) of works," but by the 
"law of faith" (Rom. iii. 27). In  fine, the function of the Law 

was secondary, preparatory, temporary. I t s  reign closed when 
its work in shutting up men to faith in and through Christ-the 
perfect form of faith-was accomplished. I t s  day was over 
when Jesus accepted crucifixion at  its hands, and so passed on 
to inaugurate a new "Covenant" marked by a final relation be- 
tween man and God, the filial, the Spirit of which was already 
in the hearts of Christian believers (Gal. iii. 23-iv. 7). Thus the 
Cross of Jesus satisfied the claims of Law as a dispensation or 
divinely sanctioned method, which had to be honoured even in 
the act of being transcended, "that God might be just (i.e., dis- 
pensationally consistent), while justifying the believer in Jesus" 
on a fresh basis (Rom. iii. 26). Such a view did but "establish 
the Law" (v. 31) within its own sphere, while pointing beyond it  
to one in which its aim, real obedience, found fulfilment. 

Here lay the revolutionary element in Paul's thought in rela- 
tion t o  Judaism. Historically, i t  saved Christianity from being 
a mere Jewish sect. But as i t  was conditioned by recoil from an 
overdriven use of the Law in the circles in which Saul was trained, 
so it  was at  times one-sided in its emphasis on the pathological 
workings of the Law upon human nature, in virtue of sinful 
egoism. Still Saul secured mankind for ever against bondage to 
religious legalism. I n  him, as F. W. Myers put it, 

Desperate tides of the whole rvorld's anguish 
Poured through the channels of a single heart. 

H e  first detected the specific virus generated by Law in the 
"natural man," and discovered the antidote in  Christ. Nor had he 
the Jewish yoorah exclusively in view. H e  deals with i t  rather as  
the classic type of law in religion. "Nitimur in vetitum cupi- 
musque negata." This is too often overlooked by Jewish critics. 
Paul felt reverence for the Torah in what he took to be its proper 
place, as secondary to  faith and subordinate t o  Christ. I n  short, 
Paul set forth the principle of inspiration to God-likeness by a 
personal ideal, in place of obedience to  an impersonal Law, as 
condition of salvation: 

Christo1ogy.-Saul's conversion left Jesus the Christ as  
central to his new world as  the Law had been to his old. An 
inspiring personality superseded a static code of precepts. All 
was summed up  in Christ, and Him crucified. This was to  him 
the essence of Christianity as distinct from Judaism. As, to the 
Jew, life was lived under the law or in  it as native element, so to 
the Christian life was "in Christ" as element and law of being. 
Christ simply replaced the Law as form and medium of relations 
between God and man. I n  this Paul went fa r  beyond the older 
apostles, whose simpler attitude to  the Law had never suggested 
the problem of its dispensational relation to Messiah, though in 
fact they relied on Messiah alone for acceptance with God. The 
logic of this, as Paul later urged it  on Peter a t  Antioch (Gal ii. 
15 sqq.), they did not yet perceive. But the contrast goes far- 
ther. The very form in which Jesus was known to Saul by per- 
sonal experience, namely, as  a spiritual being-in a body already 
glorified in  virtue of a regnant "spirit of holiness" (Rom. i. 4)- 
determined all his thought about Him. T o  this even Jesus's earthly 
life, real as it  was, was subordinate. The extent of Paul's knowl- 
edge of the historical Jesus has been much debated. Besides his 
express appeals to Davidic birth, the institution of the Supper, 
the Death and Resurrection, and to precepts of "the Lord" 
( I  Cor. vii. 10, ix. 14; cf. Rorn. xii. 14), he shows a marked in- 
sight into the character of Jesus as  it is described in the Gospels 
(see 2 Cur. x. I ;  cf. Phil. ii. 5-8). Still his attitude to Jesus was 
fixed by his own experience. The  varied theoretic expressions in 
his writings of Christ's relations to God, to  mankind, and even 
to the universe, were to him but corollaries of this. 

The most persistent element in his conception of Christ's per- 
son started from his own experience, though i t  included the specu- 
l a t ~ v e  postulate of pre-existence in  terms of some current Mes- 
sianic form of thought. That is, Paul's new Christology expressed 
his peculiar sense of the all-inclusive significance of Christ in his 
o-m experience. So, too, most of his distinctive thoughts on 
religion, sometimes called "Paulinism" (see p. 393), were both 
experimental in origin and capable of statement in terms of his 
Christ. To  him the Death and Resurrection of Christ were not 
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isolated facts, nor yet abstractions, but had being within his own 
experience: so that here, and not in any second-hand facts tcuch- 
ing Christ's earthly career, lay the real spiritually verified basis 
of the whole Christian life. 

His  E a r l y  Apost0late.-It is unlikely that Saul began straight- 
way t o  preach all the ideas prominent in his epistles, which belong 
only to about 10 years at  the end of a ministry of some 30. Even 
his special mission to the Gentiles dawned on him only gradually. 
No doubt, as he looked back, he felt that the final purpose of God 
in "revealing His Son in him" had been that he  "might preach 
Him among the Gentiles." But this does not prove that he saw 
it  all a t  once as involved in "the heavenly vision." H e  was in- 
tensely Jewish in feeling; "to the Jew first" was his maxim all 
along. Only bitter experience convinced him (Rom. ix. I sqq., 
x. I sqq.) that the Jews as a people would continue to spurn their 
birthright in God's Messiah-until the Gentiles had come in. 

Saul began his preaching in the synagogues of Damascus, espe- 
cially, we may suppose, after his return from Arabia (Acts. ix. 22; 
Gal. i. 1.7). Then came his first visit to Jerusalem since conver- 
sion, in the third year from that event, for the purpose of making 
the personal acquaintance of Peter (Gal. i. 18), presumably to 
hear first-hand about Jesus's earthly ministry and teaching, as 
well as to  make the leading apostle directly acquainted with his 
conversion and its fruits. Barnabas helped to dispel the suspicion 
with which the arch-persecutor was a t  first regarded. Such preach- 
ing as Saul did in Jerusalem was to the Hellenists, e.g. ,  his Cilician 
compatriots (ix. 29; cf. vi. 9) .  But he had to leave suddenly, 
apparently after a vision in the Temple which brought him fresh 
light as  to  the scope of his future ministry. During the 10 or 11 
years a t  least "in the regions of Syria and Cilicia" which ensued, 
it  was still primarily to  the Jews that he preached; for the news 
of him which reached "the churches of Judaea," from time to 
time, was such that they "kept glorifying God" in him (Gal. i. 21- 

23)-as they would not have done had he addressed himself 
largely to Gentiles. His preaching, that is, was mostly to  the Syna- 
gogue and its adherents of non-Jewish origin, whether circumcised 
or not. Of Saul's history, however, during these obscure years we 
gain only rare glimpses (cf. 2 Cor. xi. 24), the first and most im- 
portant being in connection with the foundation at  Antioch of a 
mixed Church of Jews and Gentiles. Whatever may have been the 
first beginnings of this new departure, the situation soon caused 
Barnabas, who had been sent from Jerusalem to supervise the 
work begun by Hellenist preachers, to  seek Saul's co-operation; 
and "for a whole year" the two worked in Antioch and instructed 
the numerous converts-including not a few uncircumcised Gen- 
tiles. I t  is not clear for how long Antioch remained Saul's head- 
quarters. But we may imagine him evangelizing also in the region 
between Antioch and Tarsus (Gal. i. 21; cf. Acts xv. 23, 41). 
About this time he seems to have attained quite a fresh sense of 
the degree to which Gentiles were destined to form part of that 
"Israel of God" which was being gathered through faith in Jesus 
as the Christ. Writing later, about A.D. 56, he speaks of having had 
an overpowering revelation some 13 years previously (i.e., about 
42-43), the very period now in question. H e  says nothing as to 
its theme; but it can hardly have been unconnected with his cen- 
tral preoccupation, the scope of the Church, as set forth later 
in Eph. ii. 11, iii. 13. 

Second Visit  t o  Jerusalem.- Fresh revelation would lead to 
more definite efforts to  win Gentiles as such, and this again to 
his second visit to Jerusalem, some 11 (or 13, Gal. ii. I )  years 
after the former one. H e  would now feel the need of a cl,ear 
understanding with Jerusalem touching his gospel, "lest perchance 
he should run in vain or have already so run" (ii. 2). Saul was 
not the man to wait for a foreseen evil to develop. "So, in accord- 
ance with a revelation," as he says, he with Barnabas sought pri- 
vate conference with the leaders in Jerusalem, to lay before them 
his gospel (ii. 2). The date would be c.  43-45. His aim was to 
confer solely with leaders (contrast Acts xv. 4, 12),  like James 
and Cephas and John, the "pillars" of the Jerusalem community. 
But certain persons, who showed such a spirit as to  make him 
describe them as "pseudo-brethren," managed to be present and 
demanded the circumcision of Titus, a Greek whom Saul had 

taken with him. I n  this demand he saw $blow a t  the heart of 
his gospel for Gentiles, and would not give way. The "pillars" 
themselves, too, recognized Saul and Barnabas as entrusted with 
a specific Gentile mission, parallel with their own to Jews. Only, 
as pledge that the two should not diverge but remain sister 
branches of Messiah's Ecclesia, until He should return and remove 
all anomalies, they asked that the Gentile missionaries should 
"remember the poorn-whether generally or those of the Mother 
Church. Here was a proviso which Saul was as eager as they 
could be to get carried out; and this he was able to prove ere 
long in the special form of relief to the poor in Judaea, which he 
and Barnabas fitly administered in person (Acts xi. 30, xii. 25). 
This relief visit took place about 45-46. 

F i r s t  Journey.-Having now reached an understanding 
with the "pillars" in Jerusalem, Saul felt anxious to break fresh 
ground, and probably broached the subject to the leaders a t  
Antioch. As they waited on God for guidance, the Spirit directed 
that Barnabas and Saul be set apart for such an enterprise; and 
this was done in solemn form (xiii. 1-3). Naturally Barnabas 
thought of his native Cyprus; and thither they sailed, about spring 
A.D. 46 or 47, with Mark (q.v.1 as their assistant. Their work 
lay at  first in synagogues. But a t  Paphos an event occurred t o  
which special notice is given as marking the beginning of a new 
prominence of Paul in the conduct of the mission (cf. "Paul and 
his company"). Further, on leaving Cyprus the mission entered 
the region where Paul, not Barnabas, was most a t  home. At Perga 
in Pamphylia a fresh decision was reached as to  the route now 
to be taken; and this led to Mark's withdrawing (see MARK). 

Perhaps in the late summer or autumn of A.D. 46 or 47 Paul 
arrived in Pisidian Antioch. I t s  population included the native 
Anatolian, the Greek, and the Jewish elements, so frequently 
found together in Asia Minor since the days of the Seleucid kings 
of the Hellenistic period. The Anatolian ground-stock had marked 
affinity with the Semitic peoples, though it  was Hellenized in 
speech and education. Hence the enthusiasm with which Paul's 
gospel was received (xiii. 44 sqq ; Gal. iv. 14 seq.). Here and 
now he uttered the memorable protest against Jewish un- 
belief: "It was necessary that the word of God should first be 
spoken to you: seeing ye thrust i t  from you, and judge yourselves 
unworthy of eternal life, lo, we turn to the Gentiles" (xiii. 46). 
This had at  first for Paul only a local meaning, as he continued to 
begin in each city with the synagogue. But the emphasis laid 011 

the incident in Acts shows that to one looking back it  meant much, 
since henceforth Paul's work was to  lie mainly among Gentiles. 

Paul's experiences were much the same a t  Iconium. Then at  
Lystra, in the Lycaonian regio of tAe province, occurred the heal- 
ing of a lame man a t  the word of Paul (cf. Rom. xv. 9). The 
story, told in a few graphic touches, sets before us Paul as the 
tactful missionary, meeting the needs of a simple folk with an 
eIementary natural theology. At Derbe, the frontier city of 
Galatia to the south-east, Paul was within easy reach of Tarsus, 
his old home. But the needs of his young converts drew him back 
to face fresh dangers in Lystra, Iconium and Antioch, in order to  
encourage "the disciples." To give them the support of responsi- 
ble oversight, the apostles "appointed for them elders" in each 
church, probably on the model of the synagogue: for Paul had a 
due sense of the corporate life of each local brotherhood and of 
the value of recognized leaders and pastors. Then they returned 
to Antioch, and reported t o  a church meeting "all that God had 
done with them, and how he had opened a door of faith unto the 
Gentiles." So ended Paul's first missionary journey known to us 
in detail, the very first wherein his vocation as apostle of the 
Gentiles took marked effect. 

I t  was at  this point, perhaps, that Paul's courage in defence of 
vital principle was called into action, owing to a visit of Peter to  
Antioch. Peter had fallen in with the custom a t  Antioch whereby 
Jewish and Gentile Christians ate together. But this was more 
than was understood even by James t o  be involved in the alliance 
of the two missions. I t  was one thing not to  force Judaism on 
Gentile Christians; it  was another to sanction table-fellowship 
between Gentile and Jewish Christians as full brethren. Let 
Peter, said James through his friends, remember Judaeail feelings 
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as well. Was it  not wrong to break with the sentiment of the 
Mother Church in Judaea for the comfort of Gentile brethren on 
the spot, whom they had but recently regarded as "unclean"? The 
plea swept not only Peter and the local Jewish Christians off their 
feet, but even Barnabas also. 

But Paul saw that by their very reliance on Christ rather than 
the Law for justification, Jewish Christians had in principle set 
aside the Law as the means of rightcousness: that they had vir- 
tually come down from their prerogative standing on the Law and 
classed themselves with "sinners of the Gentiles"; and finally that 
they had been led into this by Jesus the Messiah Himself. If that 
attitude were sinful, "then was Christ the minister of sin." If 
righteousness depend after all on the Law, then why did Christ 
die? This penetrating analysis (Gal. ii. 14-21) of the implications 
of Christian faith was unanswerable, as regafds any legal ob- 
servance as condition of justification. Thus Evangelic principle 
told against the expediency alleged on the Jewish side; while as 
for expediency in relation to the Gentiles, it was a matter not 
only of Antioch, and the Jews and Gentiles there involved, but 
also of the whole Roman world, and the relative numbers of poten- 
tial converts from either class in it. 

The N e w  Issue Raised.-So far Gentile believers had been a 
mere minority, not essentially affecting the Jewish character and 
atmosphere of the Messianic "Church" (Ecclesia), any more 
than proselytes were thought to affect Judaism. But in Antioch 
and in Galatia uncircumcised Gentiles formed a large part, if not 
the majority, of the heirs to Messianic salvation. Now that the 
logic of facts was unfolding so as  to  jeopardize the Law in to to,  it 
could not but appear to  many Jewish Christians time boldly to 
deny the reality of any Gentile's portion in Messianic salvation 
apart from circumcision (as binding to observance of the Law). So 
argued those with Pharisaic antecedents, who invaded the head- 
quarters of the liberal mission at  Antioch. Paul and Barnabas took 
up the gage; and as the Judaizers no doubt claimed that they had 
the Judaean Church a t  their back, the local church felt that the 
issue would have to be decided in Jerusalem itself. So they sent 
up Paul and Barnabas, "and certain others of their number" (Acts 
xv. 2 ;  contrast Gal. ii. I seq.), to  confer with "the apostles and 
elders" there. The fact that Paul consented to go at  all, to the 
seeming prejudice of his own divine commission, is best explained 
by his prior understanding with ('the pillars" of. the Judaean 
Church itself (Gal. ii. 1-10). His object was twofold: to secure 
in the centre of Judaeo-Christianity that public vindication of 
Gentile freedom from "the yoke of the Law" on which he felt he 
could count, and to save the Church from outward schism. 

On the main issue there could be no compromise. I t  was con- 
ceded, largely through the influence of Peter and James, that the 
good pleasure of the Holy Spirit (xv. 28a), in possessing Gentile 
hearts, settled the question. But as to the need of considering age- 
long Jewish sentiment on points where divergent practice would 
tend to prevent Jewish Christians from recognizing Gentile be- 
lievers as brethren, as well as place a needless stumbling-block 
between Jews and a Messianic society in which unlimited "un- 
cleanness" was tolerated-on this compromise was possible. The 
compromise was proposed by James (xv. 20 seq.) and accepted 
by Paul. Indeed he had less to  sacrifice than the other side in 
the concordat. For in the case of Gentile proselytes to Messianic 
Judaism the ritual Law was to be waived, and a n$ininzum of 
proselyte rules, indispensable (xv. 28) to a type of piety essen- 
tially common to all "in Christ," taken as sufficient. Of the 
"abstinences" in question only that touching blood (in its two 
forms) was really a ritual matter. The other two were deduc- 
tions from fundamental Christian ideas. 

The above is the simplest reading of the case, especially if the 
question of table-fellowship (in Gal. ii. 11 seq.) had preceded. 
Some scholars dispute that Paul could have been a party to such 
a concordat a t  all. Others maintain that the reference to "things 
strangled" is a n  interpolation, not shared by the early Western 
text, and that "blood" meant originally homicide. Hence the rules 
had no reference to food apart from constructive idolatry. This 
theory does not remove the coritradiction with Gal. ii. 10. and 
seems textually improbable. 

At no point in his career does Paul's greatness appear more than 
now in his relations with Judaeo-Christianity. Equally above the 
doctrinaire temper and that of mere opportunism. he acted as a 
true missionary statesman, with his eye both on the larger future 
and the limiting present. As he himself obeyed the principle of 
concern for others' good by conforming his own practice to cer- 
tain Jewish forms of piety ( 1  Cor. ix. 19 seq., 22);  so he was 
ready to enjoin on Gentiles abstinence from blood, simply as a 
thing abhorrent to  Jewish sentiment. His was the spirit of a 
strong man, who can afford and loves to be generous, for the 
greater good of all. This is the key to his conduct all along, to  
keep in touch with Jerusalem, including repeated visits, in order 
to remove prejudice against him due to rumours. 

Paul 's Second G r e a t  Mission Tour.-Not long after this 
concordat Paul proposed to Barnabas a visitation of the churches 
they had jointly founded. But Barnabas made the reinstatement 
of John Mark as their helper a condition of so doing. T o  this 
Paul demurred on the ground that he could not be relied upon in 
all emergencies. Each went to his own sphere of work, Barnabas 
to  Cyprus and Paul towards Asia Minor; and we never again read 
of thcm as together, though Paul later refers t o  his old colleague 
in kindly terms ( I  Cor. ix. 6 and Col. iv. 10). H e  found a col- 
league in Silas (Silvanus), a "leading" man in the Jerusalem 
Church, but like himself a Roman citizen (Acts xvi. 37, 39) ;  
and started with the goodwill of the Antiochene Church, probably 
in summer A.D. 50. His way lay through churches of his own 
foundation, in  one of which he found a helper to  replace Mark, 
Timothy of Lystra, who was to  be as a son to him up  to the 
very end. Confident in the conciliatory spirit of both sides in 
the concordat, and anxious to show how ready he was to  consider 
Jewish feeling where Gentile freedom was not involved, he cir- 
cumcised this y o u ~ g  semi-Jew before taking him as his associate 
into regions where work would still lie largely among Jews. 

But the secondary issues of this visit were among the 
bitterest in Paul's life, owing to the unscrupulous action of 
Judaizers who, in his absence, began a subtle propaganda amongst 
his converts in this region. Had not Paul himself confessed 
the value of circumcision (v. 11) in the case of Timothy, the 
son of a Gentile father? As for his earlier policy, it must have 
been due simply to a wish to humour his converts' prejudices 
(i. IO), to  begin with. At any rate the gospel they now brought 
was the authentic Apostolic Gospel; and if Paul's did differ from 
i t ,  so much the worse for his gospel, since i t  could in  no case 
claim to be other than derived from theirs (i. 1-9, 11 seq.). How 
plausible must such a plea have seemed to inexperienced Gentile 
converts, "bewitching" their minds away from the central facts: 
Christ crucified and the free gift of the Spirit through faith in 
Him. But how disingenuous as regards Paul's real position! Can 
we wonder at  the indignation of his reply. and that he was goaded 
on to pass a counter-judgment upon their motives too sweepingly 
severe (vi. 12 seg.)? In any case the gross abuse by  the Judaizers 
of Paul's promulgation of the "abstinences" in Galatia fully 
explains his contrary practice elsewhere. 

E u r o p e a n  Mission.-Paul left his Galatian converts about 
autumn A.D. 50, for the adjacent province, "Asia." But not even 
yet was he to preach there, being diverted by something in which 
he saw the divine hand; and when later he tried t o  enter Bithynia, 
he was again turned aside by "the spirit of Jesus." His course 
seemed open only westwards to the coast, which was reached at  
Troas, a chief port of transit from Asia to  Macedonia. I t  was a 
new departure to which Paul there found himself summoned, 
when in a night-vision "a certain Macedonian" stood as if entreat- 
ing him: "Come over into Macedonia and help us." Here was 
the positive guidance to which two negative divine interventions 
had been leading up. Paul hesitated not a moment, though the 
idea was bolder than that of his own frustrated plan. "Straight- 
way," in the words of Luke, "we sought to go forth into Mace- 
donla, concluding that God had called us to preach the Gospel 
unto them." The mission began at Philippi, a Roman colonia. 
Here the Jewish settlement, in which as usual Paul sought first 
to gain a footing, was a small one, consisting in the main of 
women-who enjoyed much freedom in Macedonian society. But 
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the normal extension of his work was cut short by an incident 
characteristic both of the age and of the way in which the for- 
tunes of the Gospel were affected by the vested interests around 
it. The  story of Paul's imprisonment again illustrates his quiet 
mastery of any situation. Next came Thessalonica, the real cap- 
ital of the province (see THESSALONIANS). 

But Jewish jealousy was soon aroused, particularly by the loss 
of their converts; and in alliance with the rabble of the market 
place, it  was able once more to cut short the preachers' work. 
The charge made had a serious ring, since it  involved not only 
danger to  public order but treason against the emperor and the 
imperial cult (laesa ntajestas). On the other hand, Paul himself, 
in alluding (2  Thess. ii. 3-12) to  both emperor and empire (6 
seq.) as the force a t  present restraining "the mystery of lawless- 
ness" ( a v o ~ i a ) ,  seems to see the beginnings of "the apostasy" 
of God's own people, the Jewish nation-as once before under 
Ar~tiochus Epiphanes, the prototype of "the man of lawlessness" 
seated in "the temple of Godn-in so unhallowed an alliance as 
that which existed a t  Thessalonica between Judaism and pagan- 
ism. For the former was using the very Messianic idea itself to 
stir up the latter against the followers of Jesus (Acts xvii. 7 ) .  
Paul withdrew to Beroea, in Thessaly, and then by sea to  Athens. 

At Athens he soon drifted, after the manner of the place, 
into informal debate with casual listeners in the Market-place 
(Agora). The  scope of his doctrine, the secret of right living, 
was such as to  attract the notice of the Epicureans and Stoics. 
But its actual content seemed to them a strange farrago of 
Greek phrases and outlandish talk about a certain "Jesus" and 
some power associated with him styled "the Resurrection"; and 
Paul's attempt to lead up to his gospel by the natural theology of 
monotheism missed its mark. The real effect of the episode was 
upon Paul himself and his future methods among typical Greeks. 

Paul soon moved on to Corinth, where he was t o  win success 
and find material for such experiences, both when present and 
absent, as developed the whole range of his powers of heart and ' 
mind (see CORI~THIANS, EPISTLES TO THE). Corinth was more 
typical of the Graeco-Roman world than any other city visited , 
by Paul. No wonder that Paul's first feeling was one of utter 
impotence. I t  was "in weakness, and in fear, and in much trem- 
bling," that he began a most fruitful ministry of a year and a 
half. His guiding principle was to trust solely to the moral majesty 
of the gospel of the Cross, declared in all simplicity as to its 
form ( I  Cor. ii. I sqq.), not heeding its first impression upon the , 
Jew of intolerable humiliation, and on the Greek of utter folly 
(i. 18 sqq.). Before his great work began, Paul gained two fresh 
fellow-workers, whose share in parts a t  least of his later ministry 
was very great, Aquila, a Jew of Pontus, and his talented wife 
Priscilla. Probably they were already Christians; and as they, 

infused precepts with the spirit in which and by which they were 
I to be realized, as varied aspects of the ideal of love to  God and 

man. H e  was supremely concerned with the dynamic of conduct, 
as to  which his own experience made him the most inspiring of 
teachers and the greatest interpreter of the mind of Christ. The 
master motive on which he relied for all, was the imitation of 
Christ in a peculiarly inward sense. T o  the believer Christ was 
no mere external example, but was already within him as the 
principle of his own new moral being, in virtue of indwelling 
"holy Spirit," the Spirit of Christ. Christian righteousness was 
inspired virtue. Here lay the new "power" so characteristic of 
the Gospel (Rom. i. 16), a motive adequate to  the enhanced 
moral ideal in  Christ. The wonder of it  was that this power 
annulled the moral past, giving the once vicious an equal free- 
dom with the "virtuous." T o  this sovereign, emancipating in- 
fluence of God's holy Spirit, antagonizing "the flesh" and all 
its works, Paul confidently entrusted his converts for "sanctifica- 
tion" or progressive transformation (Gal. iii. 3, v. 16 sqq.) into 
"the image of Christ," the full actuality of the type already latent 
in Christian faith. Such teaching is implicit in the Thessalonian 
letters; but it  is explicit in the Epistle to  the Galatians. But how 
would it be taken by raw Gentiles, say in Corinth, untutored to 
self-denial, in things whether of sense or spirit? That  their egoism 
often perverted Paul's libertarianism into an apology for liber- 
tinism, in keeping with current habits, as well as for selfish individ- 
ualism in the use of intellect or even "gifts of the Spirit," may 
be gathered from his letters to  Corinth. What here concerns us, 
however, is the splendidly positive way in which Paul met such 
abuses, not by falling back upon legalism as a "safeguard" against 
licence, but by reapplying the laws of spirituality. 

In Corinth.--Side by side with the religion of the city and 
of the family, polytheistic and utikarian in the main, stood 
the "mysteries" or esoteric cults, which were sought out and 
participated in by the individual for the satisfaction of essen- 
tially personal religious needs. Clearly those trained by such 
mysteries would be more drawn than ordinary polytheists to his 
gospel, with its doctrine of mystical yet real union with the Divine 
in Christ, and with its message of life through death. This being 
so, we shall not be surprised to  find, especially a t  Corinth, traces 
of the reaction of conceptions proper to  the mysteries upon the 
ideas and practices of Paul's converts (cf. I Cor. xv. 29), and even 
upon the language in which he set forth his meaning t o  them 
(see ii. 6 sqq.). Whether Paul himself was influenced by such 
ideas, e.g., in relation to the sacraments, is another question. 

T h i r d  G r e a t  Journey.-After some 18 months in  Corinth, 
Paul decided to break fresh ground-now a t  last, perhaps, a t  
Ephesus, the key to the province of Asia. H e  took with him his 
fellow-workers Priscilla and Aquila, and left them at  Ephesus 

too, were tent-makers Paul shared their home and their work. 
Ere long there came the usual breach with the synagogue. The 
definite turning to the Gentiles met with much success, and Paul 
was encouraged by a night vision to continue in  Corinth for more 
than a year longer. I t  was during his first winter a t  Corinth, 
A.D. 51-52, that Paul wrote his earliest extant missionary let- 
ters-to the Thessalonians (and perhaps Galatians). H e  wrote 
not as a theologian but as the prince of missionaries. His gospel 
was always in essence the same; but the form and perspective of 
its presentation varied with the training, mental and moral, of his 
hearers or converts. I t  was no abstract, rigid system. This warns 
us against hasty inferences from silence, and so limits our attempt 
to trace progress in his theology. I t  bears also on our estimate 
of him as a man and an apostle, asking from men only such faith 
as could be real to them at  the time. The special perspective of 
his first two epistles is affected by the brevity of his stay at 
Thessalonica and the severity of persecution there. Owing to the 
latter fact the early return (Parousia) of Christ, as a vindication 
of their cause so near as reasonably to influence conduct ( I  Thess. 
iv. I I ) ,  had naturally been prominent in his teaching among them. 
Further, the moral fruits of the new life in the Spirit are here 
enjoined in a very direct manner (iv. 1-8). 

P a u l  a s  E t h i c a l  Teacher.-What was distinctive of Paul's 
ethical teaching was the intimate way in which he. like his Master, 

while he himself visited Syria. After some stay there, he started, 
before autumn A.D. 53, for his third great campaign. Passing 
through south Galatia, where he further fortified his converts 
(xviii. 23), he  would reach Ephesus before winter closed in. 
Already his circle of helpers had gained a fresh member of great 
gifts, the Alexandrine Jew Apollos (q.v.). H e  had been brought 
into fuller sympathy with the Pauline gospel by Priscilla and 
Aquila; and, learning from them the situation in Corinth, had 
gone to try to overcome Jewish criticism there (xviii. 24-28). 
At first Paul taught in the synagogue, until hostility drove him 
to "separate the disciples" and transfer his headquarters to "the 
school of Tyrannus." This was a lecture-room such a s  "sophists" 
or rhetors were wont to  use for their "displays," and many doubt- 
less would at  first regard Paul as a new lecturer on morals and 
religion. His influence radiated throughout the whole province of 
Asia, partly through visitors to Ephesus, and partly through 
lieutenants, such as Timothy and Epaphras (Col. i. 7 ;  iv. 13). 
The latter part of his stay at  Ephesus was full of trials due to 
his success affecting trades dependent on the cult of the Ephesian 
Artemis. His words, "humanly speaking, I fought the beasts a t  
Ephesus" (I Cor. xv. 32), may mean that he was almost torn in 
pieces by mob fury. Indeed he lived much of his time in Ephesus 
as one under daily sentence of death, so constant was his danger. 

At this point of the narrative we are  brought to  the most pain- 
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ful episode in Paul's career, a psychological crucifixion of which 
we have the vivid record in his correspondence with the Corin- 
thian church (see CORINTHIANS). There were misunderstandings 
on the part of large sections of it, which strained relations with 
Paul and impaired his apostolic authority in their eyes. In this 
connection the presence of interloping Jewish "apostles," with 
their claims for themselves and their insinuations as to Paul's 
motives (2 Cor. xii. 14-16), greatly complicated and embittered 
the situation on both sides. I n  the end, as 2 Cor. shows, the bulk 
of the Church saw its mistake and proved its loyalty. 

The Second Epistle to  the Corinthians was written from 
Philippi or Thessalonica (ix. 2)  ; and Timothy joins in its opening 
salutation. H e  had, it  seems, been summoned from Ephesus by a 
hurried note of Paul's from Macedonia, on the way to Corinth. 
In  it he is informed that Erastus had remained in Corinth, while 
Paul had been deprived also of the help of Trophimus, so that 
Timothy was unexpectedly needed at  his side. 

For  us the great event of this visit to Corinth is the writing 
of that epistle which shows that his mind was now bent on the 
extension of his mission westwards to  the metropolis of the 
empire itself. Tc Rome his thoughts had been turned for 
many a year, but he had time and again checked the impulse to 
visit i t  (Rom. xv. 2 2  seq.). The city had long been occupied by 
the Gospel in one form or another; and it  was a point of honour 
with him to preach "where Christ was not named," not to build 
on others' foundations (xv. 20). But his eye was now fixed on 
Spain, if not also on south Gaul. I t  was, then, largely as basis 
for his mission to the western Mediterranean that Paul viewed 
Rome. Yet after all Rome was the 'focus of the world. Paul 
could not simply pass by it  (i. 11 seq.). Paul looked westwards at  
this time. Yet his heart turned also to Judaea, where he felt 
his line of march still threatened by the danger of disunion in the 
very Body of Christ. At all cost this must be averted. The best 
hope lay in a practical exhibition of Gentile sympathy with the 
Mother Church in Jerusalem. The means for such a thank- 
offering for benefits received, ultimately from Jerusalem (Rom. 
xv. 2 7 ) ,  had been collected with patient labour; and the delegates 
to accompany Paul with i t  had already assembled at  Corinth 
(xx. 4) .  Paul had intended t o  cross the Aegean from Corinth 
with his party, by  the direct route to Syria. But a Jewish plot, 
to  take effect on the voyage, caused him to start earlier by the 
longer land-route, as far as  Philippi; whence, after waiting to 
observe the Days of the Unleavened Bread, he sailed to  join his 
fellow-almoners at  Troas. There is no need to follow all the stages 
of what follows (see Ramsay, St. Paul the Traveller). But every 
personal touch is meant to tell, even Paul's walk from Troas to 
Assos, perhaps for  solitary meditation, away from the crowded 
ship; and all serves to heighten the feeling that it was the path 
to death that Paul was already treading (xx. 23). This lies at 
the heart of his impressive farewell to  the Ephesian elders, a 
discourse which gives a vivid picture of his past ministry in 
Ephesus. I t s  burden, as Luke is at pains to emphasize by his 
comment upon the actual parting, is that "they should behold 
his face no more." But Paul, though moved in his feelings, was 
not to  be moved from his purpose. 

L a s t  Visit  t o  Jerusalem.-He went forward, having arranged 
with a trusty host a t  Jerusalem in the person of Mnason, a 
Hellenist of Cyprus; and entered the holy city in good time 
to show his loyalty to  the Jewish Feast of Pentecost. H e  was 
well received by James and the elders of the Church. So far 
scholars are agreed, since the "we" form of narrative, which 
began again a t  Philippi (xx. 5),  reaches to this point. But as t c  
the historical value of what follows, before "we" reappears with 
the start for Rome, there is  diversity of opinion. The present 
writer, holding that "we" is no exclusive mark of the eye-witness 
(see ACTS), sees no reason to distrust the narrative in Acts xxi. 
19-xxvi. We are not told how the Gentile offering of loyal love 
was met by the Jerusalem Church as a whole. That its general 
effect upon the comity of the two branches of the Messianic 
Ecclesia was good, seems implied by the serene tone of Paul's later 
references to the unity of the Body (Eph. ii. 19-22; iii. 5 seq.). 
\$'hat does stand out clearly in Acts is all that bears on Paul'.. 

position as between the Jewish and the Roman authorities. Here 
we observe a gradual shifting of the charge against him, corre- 
sponding in part t o  the changes of venue. The more local elements 
recede, and those of interest to a Roman court emerge. And here 
the transference of the case from the provincial court to  Nero's 
own appeal court a t  Rome was of ill omen. The last words of 
Agrippa, "This man could have been set a t  liberty had he not 
appealed to  Caesar," are probably recorded with a touch of 
tragic irony. 

Rome.-The journey t o  Rome calls for no detailed notice (see 
Ramsay, St. Paul the Traveller). I t s  main interest for us is the 
impression of nobility, courage and power, which Paul conveyed 
to the centurion Julius and his fellow-passengers generally; while 
the enthusiasm of the eyewitness himself visibly rises as dangers 
thicken and Paul rises above them all. At last Italy is reached, 
and Paul is met by  "brethren" from Rome, who came 30 or 40 
miles to  welcome him; "whom when Paul saw, he  thanked God 
and took courage." From Paul's letters, however, we gather that 
if he looked for sympathy from the Roman Church he looked 
largely in vain. Whilst some welcomed, and most regarded him 
2s Indeed a champion of the Gospel, whose fear!ess testimony 
even in bonds emboldened many-including the Judaizing section 
who wished him no good-to preach Jesus more openly than 
before; few, if any, really showed him brotherly love or cared 
for the interests of Christ outside Rome that were on his heart 
(Phil. i. 12-17, ii. 21). Such absorption in their own affairs 
struck Paul as strangely un-Christian, and added disappointment 
to irksome confinement, chained as he was by one wrist to  a 
praetorian soldier night and day. Yet he rose above it  all. Only 
let "Christ be magnified" in his body, whether by  life or death. 

Epistles f r o m  Rome.-The letter which makes us aware how 
things lay is Philippians, the most devotional of all his writings. 
I t  flows from his heart as joyful thanks for tokens of continued 
mindfulness of him recently received from his old Philippian 
friends through Epaphroditus, one of their number. Touched and 
filled with spiritual joy, he turns to comfcrt his friends in their 
sorrow for him, out of the stores of Divine consolation received 
through his own fresh sense of need (cf. 2 Cor. i. 3 sqq.). "Re- 
joice in the Lord" is its recurring note. Here we get the word 
of the hour, both for Paul and for his converts. 

Of the remaining epistles written during his imprisonment in 
Rome, the little note to  Philemon touching his slave Onesimus 
casts fresh light on Paul "the Christian gentleman," by its 
humour and considerateness. The two larger ones do not 
seem at  first sight to reflect his personality so much as his 
life as the father of churches, and the way in which he extended 
the lines of his gospel, to bear on problems raised by  ever fresh 
reactions upon it of the old traditions amid which his Asian 
converts still lived (see COLOSSIANS). Both aspects really blend; 
for the epistles are addressed to churches which were feeling 
certain effects of the seeming calamity that had overtaken him 
whom they in some sense regarded as their founder, and aim 
a t  raising them to the writer's own higher standpoint (Eph. iii. 
13, vi. 19-22 ; Col. ii. I seq., iv. 8 seq.). 

The P a s t o r a l  Epistles.-In the so-called Pastoral Epistles the 
same subjects in the main are handled similarly, yet more sum- 
marily, as befits one writing instructions to  friends familiar with 
the spirit behind his concrete precepts. Allowing for this, and 
for the special circumstances presupposed, there is no more 
"moralism" about the "wholesome instruction" in the Christian 
walk given in these epistles ( I  Tim. i. 10; cf. vi. 3 ;  2 Tim. iv. 3) 
than in the other group. "Moralism" is ethical precept divorced 
from the Christian motive of grateful love, or connected with 
the notion of salvation as  "of works" rather than prevenient grace. 
But of this there is no real trace in the Pastorals, which are a 
type of letter by themselves as regards their recipients and cer- 
tain of the aspects of church life with which they deal. As 
dealing with methods of instruction and organization, which must 
have increasingly occupied the attention of those responsible for 
the daily course of church life, they contain nothing inappropriate 
to the last two years of Paul's life, when he was considering how 
his churche? might. best be safeguarded from errors. 
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The main difficulties as  to their substance have been imported 

by anachronistic reading of them, and are falling to  the ground 
with the progress of exegesis and knowledge of the conditions 
of early church life. Our real difficulties in conceiving the Pas- 
torals as what they purport to be, relate to  their form, and "lie 
in the field of language and of ideas as embodied in language" 
(Hort., Jud. Christ. p. 131). But these, even as regards style and 
syntax, are reduced to narrow limits, when once due weight is 
given to the analogies furnished by the now admitted Imprison- 
ment Epistles. As to the rhythmic fragment in I Tim. iii. 16, 
not only is i t  one in type with that in Eph. v. 14, but may 
even be part of the same hymn. Hence there seem no insuperable 
difficulties as t o  the authenticity of all three epistles-which most 
scholars recognize as a t  least partly from Paul's pen, though they 
disagree as to the exact limits of the genuine fragments-if only 
a natural historic setting can be found for them in Paul's life. 
But there is a general assumption that this cannot be found within 
the limits allowed by Acts. Accordingly some reject the situa- 
tions implied in them on the whole as unhistorical, while others 
postulate a period in Paul's life of which Acts says nothing, if it 
does not exclude i t  (for these theories see PASTORAL EPISTLES). 
The only virtually contemporary external evidence, too, refers to 
Paul (and Peter) as having been joi~zed in the place of reward 
by the Neronian martyrs, and therefore as already dead in 64 
( I  Clem. vi.). Further no tradition is clear enough to override 
the implication of Acts (xx. 25 and 38, cf. xxvi. 32) that Paul 
never visited Asia after his farewell a t  Miletus. Accordingly room 
for the epistles must be found, if a t  all, within the two years or 
so allowed by Acts. The following is an attempt t o  show how 
this may be done. 

With the churches in Crete Paul may have come into touch 
while sheltering, on his voyage to Rome, at  "Fair Havens (Acts 
xxvii. 8 seq.), nigh to a city, Lasea"; and he may well have left 
Titus (whose presence is never alluded to in Acts, even when 
proved by Paul's letters) to  set things more in order (Tit. i. 5). 
Not long after reaching Rome he would be likely to  send him 
further written instructions. T o  judge from Paul's plan to  winter 
a t  Nicopolis (iii. IZ) ,  he expects his case to  come on and be 
settled before winter. His reference in iii. 13 to Apollos and 
Zenas "the lawyer" (bearers of the letter), as on a journey of 
urgency, suggests that meantime he was sending to the East to  
collect counter-evidence to that of the Jews of Asia. 
The A p p e a l  Case.-Paul's appeal case was not a safe topic for 

correspondence, and he says little of it. The long delay in its 
hearing seems to have been unexpected by Paul, and to have led 
him to mistaken forecasts during his first year or so in Rome, in 
I Tim. (iii. 14, iv. IS), Titus and Philem. Somewhat later he 
expressed himself more guardedly (Phil. ii. 23 seq.; cf. i. 25). As 
to the charges on which all came to turn, we are left to conjec- 
ture. They were no doubt those serious from the Roman rather 
than Jewish standpoint, viz., endangering public law and order by 
exciting the Jews throughout the world on religious matters, and 
fostering treason against the imperial cult generally (cf. the charge 
a t  Thessalonica). I n  defence Paul would urge the privileged posi- 
tion of a Jewish monotheist; and the Jews would be a t  pains to 
differentiate Christianity from Judaism, and so deprive it of the 
?tatus of a legally recognized religion (~eligio licita). If they suc- 
ceeded here, Paul's condemnation was only a matter of time. This 
is the most probable issue of the case (pace Ramsay and others), 
both a p-iori and in the light of later phenomena, e.g., I Pet. 

The vaguer and perhaps rather earlier situation implied in 
r Tim. seems as follows: At the moment of Paul's appeal from 
Caesarea to Rome Timothy was perhaps on duty in Ephesus. 
There he would receive a message from Paul, possibly through 
Aristarchus (Acts xx~i i .  2, j s ~ q . ) ,  in terms of good hope as to 
his appeal. Timothy would in turn send word as to the situation 
in Ephesus, and at  the same time express his desire to hasten 
to Paul's side. This would lead Paul, in sending him a letter of 
encouragement and specific instructions, to  open with a sentence 
(characteristically wanting a grammatical conclusion) in which he 
recalls a parallel case, where he had exhorted Timothy to "stay 
on" in Ephesus ( ie . ,  in A.D. 56). Nor was the need less urgent 

now, owing to Judaic "fables" touching the primitive period of 
biblical history ('igenealogies"), meant to  confirm certain parts 
of the Law (i. 4-7) as of universal religious validity. At Ephesus 
(as also in Crete) much the same type of Judaism as was re- 
emerging at Colossae was reacting on local Christianity; while 
here and there were traces of dualistic antinomian theory. 

When the curtain rises for the last time, in 2 Tim. iv. 6-19, 
2 1  (which most allow to be Paul's own, on any theory), i t  is  on 
the morrow of the long-expected hearing of Paul's appeal. The 
case stands adjourned, but he is no longer under any illusion as 
to its final issue. His great comfort is that by the Lord's support 
he had been delivered from craven fear, as  he stood solitary 
before Caesar, and that the Lord would yet rescue him from 
every "evil deed." Yet his earthly work is done. So he writes 
to Timothy, his "beloved child," whom now he would fain see 
once more. But lest this should not be granted him, he prefixes 
to the summons a last will and testament, which may help 
Timothy to rise above the dismay which his death a t  the hands 
of Roman law would be bound to cause. Let Timothy take up 
the Gospel torch as  it falls from his own dying hand, and "do 
the work of an Evangelist," heeding not the hardship. Then 
after providing for the Gospel, he turns to more personal inter- 
ests. "Hasten to  me with all speed," he says in  effect, "for I 
am all alone, save for Luke. illy other trusty friends are away 
on various missions, and Demas has deserted the sinking ship. 
Tychicus I had already sent to  Ephesus; he will replace you. 
Pick up Mark and bring him with you-he may be practically 
helpful. Bring my heavy cloak, papers and books (copies of 
the Scriptures), lying in Carpus's hands a t  Troasn-perhaps since 
Acts xx. 6 sqq. "Alexander the bronze-worker (an old Jewish 
foe at  Ephesus, Acts xix. 33) did me many a bad turn in my case 
(his case is in the Lord's hands) ; be on thy guard against him." 
Then follows allusion to Paul's "first defence," unsupported by 
such as might have appeared on his behalf. Finally salutations 
especially to Prisca and Aquila, and to the house of Onesiphorus, 
an Ephesian who had sought Paul out in Rome. 

So the curtain falls for the last time. But Paul's fate is hardly 
obscure. He himself saw that the charge against him, unrebutted 
by independent evidence, must bring him to the executioner's 
sword, the last penalty for a Roman citizen. With this late 2nd 
century tradition agrees (Tertullian, De praescr. izaer. 36), nam- 
ing the very spot on the Ostian Way, marked by a martyr- 
memorial (tropaion, Caius up. Euseb. ii. 25), probably at  the 
modern Tre Fontane, some three miles from Rome. But the 
traditional date (June 29) reaches us only on fa r  later authority. 
Acts simply suggests summer A.D. 62; and we may perhaps 
imagine Timothy reaching Rome in time to share Paul's last days 

E a r l y  Tradition.- This has little to say about Paul, and 
(apart from one or two early local glosses in the "Western" text 
of Acts) nothing historical (cf. R .  A. Lipsius, Die apokr. Apostel- 
gesch. u.s.zv., and C. Clemen, Paulus, i. 331 sqq.). The Acts of 
Paul, composed not long after A.D. I jo  by an Asian presbyter, 
in order to glorify Paul by supplementing Luke's story, contains 
no fresh data, unless the episode dealing with Paul and Thekla 
echoes some original tradition belonging to Iconium. I t s  descrip- 
tion of Paul as "a man small in size, bald, bow-legged, sturdy, 
with eyebrows meeting and a slightly prominent nose, full of 
grace" in expression, may or may not bc based on local memories 

Personality.-Paul's personality is one of the most striking 
in history. No character of the distant past is known to us more 
fully, thanks largely to  the self-revealing quality of his letters. 
His was a deep, complex, many-sided nature, varying widely in 
mood, yet so concentrated by moral unity of purpose that the 
variety of gift and sensibility is apt t o  escape notice. During his 
career every faculty cornes into play, and we realize how largely 
human he was. T o  judge him apart from that vocation which 
he himself felt to  determine all his being, is to  fall into unreality. 
To view him as a mere individual is vain: further, we must allow 
for his limited temporal horizon, shut in for practical purposes 
by a near Parousia hope, conceived as bringing ordinary history 
to an abrupt close, and foreshortening all issues. Rearing this 
in mind, we shall wonder, not so much a t  any other-worldly spiril 
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or peremptoriness of tone, which were often positive duties under 
such conditions, but rather a t  the sanity of temper and moral 
judgment which mark the apostle amid his consuming zeal. H e  
lived in an atmosphere of intense "enthusiasm," in the most literal 
sense, among those who felt that "the powers of the coming 
age" were already a t  work in "the saints," men possessed by the 
divine afflatus and made as i t  were but organs of the Spirit of 
God. Yet with clear and ever-growing emphasis he defined spiritu- 
ality in moral terms, those of the will informed by love like that 
of Christ. How great this service was, none can say. I t  was his 
balanced attitude to  the operations of the Spirit--outwardly the 
most distinctive thing in Christianity, as compared with Judaism 
--an attitude at  once reverent and reasonable, that saved the 
Church from fanaticism on the one hand or moralism on the 
other. His ethical mysticism was his main contribution to Chris- 
tianity; and as depending on his personal experience, it was bound 
up closely with his personality-a fact which makes his direct 
influence, while intense, yet rather limited in its area of appeal. 

At the root of Paul's nature lay the Hebrew capacity for per- 
sonal devotion to the Divine as moral perfection, to an unbounded 
degree. I t  f w n d  its object in a concrete form, stirring both imag- 
ination and affections, in Jesus the Christ, "the image of the 
invisible God," Whose spiritual glory man was created to reflect. 
Thus it  was through "the love of Christ" constraining him to 
look a t  all, as i t  were, through Christ's eyes, that Paul came to 
love men even to the point of a self-forgetfulness that seemed to 
some hardly sane (2 Cor. v. 13-16a). So, too, his proud, strong- 
willed spirit gradually put on "the meekness and conciliatoriness 
of Christ"; and all along he had a strong sense of the corporate 
aspect of Christianity, the fellowship of the Church as God's 
temple, the Divine Commonwealth. Accordingly he was great as 
an organizer of a new order; and he showed largeness of soul 
in his exertions to  keep in communion the two sections of Christ's 
people, Jewish and Gentile, risking his life for this end. 

I n  his more personal relations he had the power of feeling 
and inspiring friendship of the noblest order, a comradeship "in 
Christ." H e  was a man of heart, with rapid alternations of mood, 
with nothing of the Stoic in his self-mastery (Phil. iv. 7, 10-13). 
Indeed it was in his impetuous, choleric temperament that there 
lurked '(the last infirmity" of his soul, which at  times betrayed 
him into sweeping judgments. As t o  the charge of egoism, based 
on the emphasis he lays on his own person as medium of Christ's 
mind and will, it can hold only so far as Paul can be shown to do 
this gratuitously, and not in the interests of his vocation. By 
this latter standard alone can an apostle be judged. 

I n  his Epistles Paul found a fitting vehicle for his personality. 
For the letter is the most spontaneous form of writing, leaving 
personality most free. They are the primary data for his Life, 
and an immovable critical basis for historical Christianity. On 
the other hand they impose by their very form certain limits to 
our effort to  reduce his thought t o  system. 

PAULINISM 
Of recent years the ambiguity lurking in this term, used to de- 

scribe Paul's teaching as a whole, has been realized. For Paul, 
if "the first Christian theologian," was no systematic theologian. 
His mind was fundamentally Semitic. I t  seized on one truth a t  a 
time, penetrating to  the underlying principle with extraordinary 
power and viewing it successively from various sides. But, unlike 
a Greek thinker, he did not labour to reduce the sum of his prin- 
ciples to  formal harmony in a system. Hence we must observe 
his relative emphasis, and the varying causes of this, whether 
personal conviction or external occasion. Even when this is done, 
it still remains to ask how much represents direct spiritual vision, 
due to  '[revelation," and how much traditional forms of thought 
or imagination, adopted by  him as the natural vehicle of expres- 
sion occurring to his mind in a given mental environment. That 
Paul himself was largely conscious of the limitations here im- 
plied, is clear from what he says in I Cor. xiii. 9 sqq. as to the 
transience of the conceptions used by himself and others to  
body forth divine ideas and relations. After all, his was the 
theology of a prophet rather than a philosopher. IIence we have 

to distinguish what may be styled "personal Paulinism," the gen- 
eralization of his own religious experience, from his apologetic 
exposition of it  over against current Pharisaic Judaism and largely 
in its terms, and also from the speculative setting which i t  took 
on in his mind, as his experience enlarged. 

I t  is mainly in this last sphere that development is traceable 
in Paulinism. Some idea of its nature and extent has already been 
given in connection with Paul's life. I n  order to grasp the Pauline 
"system" as a whole, i t  is best to take the form in which it  
appears in the Epistle to  the Romans, and then supplement it  
with the fresh perspective in which it appears in "Ephesians," 
and with the more personal expression of it in Philippians, instead 
of constructing an amalgam from the whole range of his epistles 
taken promiscuously. 

Specific Pau1inism.-The keystone of all is the Christ of 
God, the glorified Christ who appeared to Paul a t  his conver- 
sion, and in the rays of whose heavenly glory the earthly life of 
Jesus of Nazareth was ever seen. Here, as elsewhere, the mode 
of Paul's conversion determined his whole perspective. It differen- 
tiated his emphasis from that of the older Judaeo-Christianity, 
which always started  fro^ the earthly manifestation, while it 
looked fixedly forward to the future manifestation in glory. T o  
Paul the glorified Jesus or spirit-Christ ( I  Cor. xv. 45; 2 Cor. iii. 
18) of his vision became "the Christ mystical" of lasting, present 
Christian faith and experience. I n  union with Him the believer 
was already essentially "saved," because possessed of Christ's 
spirit of Sonship (Rom. viii. 9, 14-17, 30)) although his redemp- 
tion was not complete until the body was included, like the soul, 
in the penetrating "life" of the Spirit (viii. 23-2 j, 10 seq.). Ac- 
cordingly he shifted the centre of gravity in  Christian faith de- 
cisively from the future aspect of the Kingdom, to  the present 
life of righteousness enjoyed by  believers through "the first- 
fruits of the Spirit" in them. Here lay his great advance on 
Judaeo-Christianity, with its preponderant eschatological em- 
phasis and a more external conception of Jesus as Jewish Mes- 
siah and of relation to Him. To  this mode of thought Christ was 
not the very principle of the new filial righteousness. I n  a word, 
while Judaeo-Christianity only implicitly transcended legalism, 
Paulinism did so explicitly, thus safeguarding the future. For  
Paul's religion was Christocentric in a sense unknown before. 
Compared with this, his distinctive attitude of soul to Christ, 
the exact metaphysical conception he formed of Christ's pre- 
existence was secondary and conditioned by inherited modes of 
thought. His own specific contribution was his consciousness of 
Christ's complete religious efficacy, which marked Him as essen- 
tially Divine, the Son of God i n  the highest sense conceivable. 

JESUS AND PAUL 

I n  giving to Paulinism the label "Christocentric," one a t  once 
raises the question of its relation to the Gospel proclaimed by  
Jesus. That Paul conceived himself utterly dependent for his 
gospel upon Jesus the Christ, is not in  doubt, but only how far  
he unconsciously modified the Gospel by  making Christ its object 
as well as its revealer. I n  one aspect, this is but the question as  
to Paul's attitude to the historic Jesus over again: yet i t  is more. 
Granting that Paul felt his gospel to be in essential agreement 
with the words and deeds of Jesus of Nazareth, as known to him, 
it remains to ask whether he did not put all into so fresh a 
perspective as to change the relative emphasis on points central 
to the teaching of Jesus, and so alter its spirit. A school of writers, 
by no means unappreciative of Paul, of whom W. Wrede may 
be taken as example, answer that Paul so changed Christianity 
as to become its "second founder7'-the founder of ecclesiastical 
Christianity as distinct from the Christianity of Jesus. They say, 
"either Jesus or Paul: i t  cannot be both at  once." They urge 
not only that Paulinism is involved in certain "mythological" 
conceptions, as to sin, redemption, and the pre-existent celestial 
person of the Redeemer; but also that, apart from the Rabbinic 
and anti-Rabbinic element in Paul, his whole mystical attitude 
towards Christ, as the medium of redemption is alien to  the sane 
teaching of Jesus as to God and man, and their true relations. 

The essential iswe here is this. Could Jesus the Messiah him- 
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self set forth the Gospel in the same perspective as a devoted 
disciple of His? Must not the personal embodiment of the life 
of the Messianic kingdom by Jesus himself, and so His person- 
ality, become the prime medium through which this life in its 
essential features, and especially in its spirit of devoted love, 
attains and maintains its hold upon the souls of men? Surely 
the new life must appear most fully and movingly sub specie 
Christ i;  and the imitatio Christi, in an inner sense which finds in 
I31m the very principle of the new Christian consciousness as to 
God and man, must be the most direct and morally potent means 
to the realization of the Christ-type. Thus to say that Paulinism 
is practically and proximately "Christocentric," is not to  deny 
that it  is ultimately and theoretically "Theocentric," if only 
Christ's personality be regarded as the revelation of God the 
Father--even if in virtue of unique community of nature with 
Him, as Son. I t  may be questioned whether Paul attained, or 
indeed had within his reach in that age, the best intellectual 
equivalent of his religious intuition of Christ as "mediator be- 
tween God and man." But it is another matter to  question 
whether his intuition, that the personality of the Christ Himself 
was the secret of the spiritual power latent in his Gospel, be a 
true interpretation of the Gospel, as  it appears even in the Syn- 
optics. Thus the truth seems to lie rather with those who see 
in Paul "Jesus's most genuine disciple" (13. Weinel), the one 
who best understood and reproduced His thought. True, Jesus 
saw the Gospel through the sinless consciousness of a Saviour, 
while Paul saw it  ever through the eyes of a conscious sinner. 
But that is the perspective in which mankind generally has to 
view the Gospel; and apart from the special quality of Paul's 
personal experience of sin, the Gospel as it "found" him may 
surely be in principle the needful experimental complement to the 
Gospel as set forth by Jesus Himself. By restoring Jesus's own 
stress upon "eternal life" as present rather than future, Paul 
saved Christianity from a Judaizing of the universal and spiritual 
religion of "grace" rather than legal merit, with which Jesus had 
in fact inspired His personal disciples. 

No doubt there is another side to  all this, the side of Paul's 
idiosyncrasy, both religiously and as a thinker. Paul's special 
religious experience has proved a limitation to his direct and full 
influence. While "numberless men have discovered themselves in 
reading Paul," more have not been "found" by him; and of those 
who have felt the religious appeal of his writings, not a few have 
misunderstood the theoretic setting of his message. Indeed mis- 
understanding, one way or another, was Paul's usual lot in the 
ancient Church (especially for Greeks and Romans) as regards 
his most distinctive ideas, due partly to  the difficult form in 
which some of those ideas were couched. But to say this is little 
more than saying that Paulinism is a less universal form of the 
Gospel than that given it  by his Master, Jesus Christ. To do 
full justice to Paulinism in this respect, we must compare i t  
with other interpretations of Jesus and His Gospel in  the age 
immediately ensuing. At the one extreme stands Judaeo-Chris- 
tianity, with its ultra-conservatism and undeveloped spirituality; 
a t  the other Gnosticism, with its ultra-spiritualism, born of rigid 
dualism and a defective sense for historical continuity in revela- 
tion. Between these stands Paul, blending the positive ideas of 
both in a religious unity of immense ethical power and initiative; 
while the other and intermediate types represented in the Kew 
Testament all testify to his pervasive influence. 

BIBLIOGRAPHY.-For this, in its immense range, see the articles 
"Paul" in Hastings's Dict. of the Bible, the Ency. Bib., and C. Clemen, 
Paulz~s (1904). The following works may be taken as fairly typical:- 

I For Paul's Life: Lives by E. Renan, T. Lewin, Conybeare and 
Howson, F. W. Farrar, A. Sabatier (see 2) ; C. Weizsacker, Das Zeit- 
al tw (Eng. trans., 1894), W. M. Ramsay, St .  Paul the Traveller and 
Roman Citizen (1896), C .  Clemen, B. W. Bacon (1905), A. Deissmann, 
St Paul (1912) ; T .  R. Glover, Paul of Tarsus (1925). Some of these 
deal largely with Paul's teaching. 

2. For Paulinism: Baur's Pazllz~s (1845, 1866) ; E. Reuss, Hist. de la 
the'ol. clzre't. au  sidcle apostolique, tome ii. (Eng. trans., 1872) ; B. 
Jowett, essays in his Epistles of S t .  Paul to the Tlzess., etc.; J .  B. Light- 
foot, dissertations in his Commentaries; Matthew Arnold, St.  Paul and 
Protestantism; 0. Pfleiderer, Hibbert Lecture (1885) ; A. Sabatier, 
L'Ap6tre Paul (1881) ; J F. Clarke, The Ideas o f  the Apostle Paul 
(1884) ; G. B Stevens, The Pauline Theology (~892)  ; il D Bruce, 

St. Pazll's Conception o f  Christianity (1894) ; G .  Matheson, The Spir- 
;tual Development o f  St .  Paul; brief sketches b y  W. Bousset, H. 
Weinel, W. Wrede, P. Wernle, and A. Jiilicher (in Die Kultur der 
Gegenwart, 1905, I iv. i. 69-97) cf. W. Sanday, article "Paul" in Dict. 
of Christ and the Gospels (1908), where the literature bearing on 
"Jesus and Paul" will be found; F. Prat, La The'ol. de S. Paul (1908) ; 
A. E. Garvie, Studies ilz Pazll and his Gospel (1911) ; W .  Morgan, The 
Rel. and Tlzeol. o f  Paul (1917) ; C .  8. Dodd, The Meaning o f  Paul for 
to-day (1920) ; A. Deissmann, The Rel. of Jesus and the Faith o f  Paul 
(1923) ; C. A. Scott, Christianity acc. to S t .  Paul (1927) ; S. Cave, The 
Gospel of St .  Paul (1928). (J. V. B.1 

PAUL I., pope from 757 to 767, succeeded his brother Stephen 
111. on May 29, 757. H e  died on June 28, 767. His successor was 
Stephen IV. 
PAUL 11. (Pietro Barbo), pope from Aug. 30, 1464, to July 

26, 1471, was born a t  Venice in 1417. H e  was made cardinal-priest 
of Sta. Cecilia, then of St. Marco by Nicholas V., was a favourite 
of Calixtus 111. and was unanimously and unexpectedly elected 
the successor of Pius 11. H e  immediately declared that election 
"capitulations," which cardinals had long been in the habit of 
affirming as rules of conduct for future popes, could affect a new 
pope only as counsels, not as binding obligations. H e  opposed the 
domineering policy of the Venetian government in Italian affairs. 
His repeated condemnations of the Pragmatic Sanction of Bourges 
resulted in strained relations with Louis XI .  of France. H e  pro- 
nounced excommunication and deposition against King George 
Podiebrad on Dec. 23, 1466, for refusal to enforce the Base1 agree- 
ment against the Utraquists, and prevailed on Matthias Corvinus, 
king of Hungary, to  declare war against him on March 31, 1468. 
Matthias was not particularly successful but George Podiebrad 
died on March 22, 1471. The pope carried on fruitless negotiations 
(1469) with the emperor Frederick 111. for  a crusade against the 
Turks. 

Paul endeavoured to make drastic reforms in the curia, and 
abolished the college of abbreviators (1466). H e  suppressed the 
Roman academy, but on religious grounds. On the other hand he 
was friendly to Christian scholars; he restored many ancient 
monuments; made a magnificent collection of antiquities and 
works of art;  built the Palazzo di St. Marco, now the Palazzo 
di Venezia; and probably first introduced printing into Rome. 
He began in 1469 a revision of the Roman statutes of 1363-a 
work which was not completed until 1490 Paul established the 
special tax called the quindennium in 1470, and by bull of the 
same year (April 19) announced the jubilee for every twenty-five 
years. He began negotiations with Ivan 111. for the union of the 
Russian Church with the Roman see. H e  died on July 26, 1471, 
and was succeeded by Sixtus IV. 

The principal contemporary lives of Paul 11,, including that by 
Platina, are in L. hluratori, Rerum ital. scriptores, iii. pt. 2, and in 
Raynaldus, Annales ecclesiastici (1464-1471). There is an excellent 
article by C. Benrath in Hauck's Realencyklopadie. 

PAUL 111. (Alessandro Farnese), pope from 1534 to 1549, 
was born on Feb. 28, 1468. As a pupil of the famous Pomponius 
Laetus and as a member of the circle of Lorenzo the Magnificent, 
he received a finished education. His advancement was rapid. 
To the liaison between his sister Giulia Farnese Orsini and Alex- 
ander VI. he owed his cardinal's hat ;  but the steady favour 
which he enjoyed under successivc popes was due t o  his own 
cleverness and capacity for affairs. His election to the papacy, on 
Oct. 13, 1534, t o  succeed Clement VII., was virtually without 
opposition. 

Paul's instincts and ambitions were those of a secular prince of 
the Renaissance; but circumstances forced him to become the 
patron of reform. By the promotion to the cardinalate of such 
men as Contarini, Caraffa, Pole and Morone, and the appointment 
of a commission to report upon existing evils and their remedy, 
the way was opened for reform; while by the introduction of the 
Inquisition into Italy (1542), the establishment of the censor- 
ship and the Index (1543) and the approval of the Society of 
Jesus (1540), agencies were set on foot for combating heresy. 

Eut in the matter of a general council, so urgently desired by 
the emperor, Paul showed himself irresolute and procrastinat- 
ing Finally on Dec. 13, 1545, the Council assembled in Trent ;  
but when the victories of Charles V. seemed to threaten its inde- 
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pendence it  was transferred to Bologna (March 1547) and not 
long afterwards suspended (Sept. I 549). He concluded the truce 
of Nice (1538) between Charles and Francis, and contracted an 
alliance with each. But the peace of Crespy and the emperor's 
negotiations with the Protestants (1544) turned him against 
Charles, and he was suspected of desiring his defeat in the 
Schmalkaldic War. The  most deplorable weakness of Paul was 
his nepotism. See FARNESE: Fa?izily. 

Paul was gifted and cultured, a lover and patron of art. H e  
began the famous Farnese Palace; constructed the Sala Regia in 
the Vatican; commissioned Michelangelo to paint the "Last Judg- 
ment," and to resume work upon St. Peter's; and otherwise 
adorned the city. Easy-going, luxurious, worldly-minded, Paul 
was not in  full sympathy with the prevailing influences about him. 

See Panvinio, continuator of Platina, De vitis pontiff. rorn.; Cia- 
conius, Vitae et res gestae sumnzorum pontiff. 70%. (Rome, 1601-oz, 
both contemporaries of Paul 111.) ; and also the extensive bibliography 
in Herzog-Hauck, Realencyklophdie, s.v. "Paul 111." 

PAUL IV. (Giovanni Pietro Caraffa), pope from 1555 to 
1559, was born on June 28, 1476, of a noble Neapolitan family. 
His ecclesiastical preferment he owed to the influence of an uncle, 
Cardinal Oliviero Caraffa. Having filled the post of nuncio in Eng- 
land and Spain, he served successive popes as adviser in matters 
pertaining to heresy and reform. But he resigned his benefices, 
and, in conjunction with Cajetan, founded the order of the Thea- 
tines (1524) with the object of promoting personal piety and of 
combating heresy by preaching. I n  1536 Paul 111. made him 
cardinal-archbishop of Xaples and a member of the reform com- 
mission. After the failure of Contarini's attempt at  reconciliation 
with the Protestants ( I  j41) the papacy committed itself to the 
reaction advocated by Caraffa; the Inquisition and censorship 
were set up (1542, I j43), and the extermination of heresy in  
Italy undertaken with vigour. 

Elected pope, on May 23, 1555, in the face of the veto of the 
emperor, Paul regarded his elevation as the work of God. With 
his defects of temper, his violent antipathies, his extravagant 
motion of papal prerogative, his pontificate was filled with strife. 
H e  joined with France (1555) in  order to drive the "accursed 
Spaniards" from Italy. But the victory of Philip 11. a t  St. Quen- 
tin (1557) and the threatening advance of Alva upon Rome forced 
him to come to terms and to abandon his French alliance. He de- 
nounced the peace of Augsburg as a pact with heresy; nor would 
he recognize the abdication of Charles V. and the election of 
Ferdinand. By insisting upon the restitution of the confiscated 
church-lands, assuming to regard England as a papal fief, and re- 
quiring Elizabeth, whose legitimacy he aspersed, to submit her 
claims to him, he raised insuperable obstacles to the return of 
England to the Church of Rome. 

Paul's attitude towards nepotism was a t  variance with his 
character as a reformer. An unworthy nephew, Carlo Caraffa, was 
made cardinal, and other relatives were invested with the duchies 
of Paliano and Montebello. It was Paul's hope in this way t o  
acquire a support in his war with the Spaniards. But the defeat 
of his plans disillusioned him, and he turned to reform. A stricter 
life was introduced into the papal court; the regular observance 
of the services of the Church was enjoined; many of the grosser 
abuses were prohibited. These measures only increased Paul's un- 
popularity, so that when he died on Aug. 18, 1559, the Romans 
vented their hatred by demolishing his statue, liberating the 
prisoners of the Inquisition, and scattering its papers. Paul's 
want of political wisdom, and his ignorance of human nature 
aroused antagonisms fatal to  the success of his cause. 

See references under Paul 111.; also Castaldo, Vita del pontifin 
Paolo Querto (Modena, 1618) ; Ranke, Poprs (Eng. trans. by Austin) 
i. 286 seq. (an excellent sketch) ; Ancel, Disgrace et procds d8s Caraffc 
(1909) ; Riess, Politik Pazlls IV .  (1909). 

PAUL V. (Camillo Borghese), successor of Leo XI., was 
born in Rome on Sept. 17, 1552, of a noble family. He studied in 
Perugia and Padua, became a canon lawyer and was vice-legate 
in Bologna. As a reward of a successful mission to Spain Clement 
VIII .  made him cardinal (1596) and later vicar in Rome anc 
inquisitor. Elevated to the papacy on May 16, 1605, his extreme 

:onception of papal prerogative, his arrogance and obstinacy, his 
7erverse insistence upon the theoretical and disregard of the 
tctual, made strife inevitable. H e  provoked disputes with the 
Ctalian states over ecclesiastical rights. Savoy, Genoa, Tuscany 
ind Naples, wishing to avoid a rupture, yielded; but Venice re- 
sisted. (See SARPI, PAOLO.) The pope talked of coercion by arms; 
3ut Spain, to whom he looked for  support, refused to be drawn 
into war, and the quarrel was finally settled by the mediation of 
France (March 22, 1607). Paul became involved in a quarrel 
with England over the new oath of allegiance required after the 
discovery of the Gunpowder Plot; and by his condemnation of 
Gallicanism (1613) he provoked the defiant declaration of the 
states general of 1614 that the king held his crown from God 
%lone. 

Paul encouraged missions, confirmed many new congregations 
znd brotherhoods, authorized a new version of the Ritual and 
zanonized Carlo Borromeo. His devotion to the interests of his 
Family exceeded all bounds, and they became enormously wealthy. 
Paul began the famous Villa Borghese; enlarged the Quirinal 
~ n d  Vatican; completed the nave, facade and portico of St. 
Peter's; erected the Borghese Chapel in Sid. Mdria bldggiore; 
~ n d  restored the aqueduct of Augustus and Trajan ("Acqua 
Paolina"). H e  also added to the Vatican library, and began a 
collection of antiquities. Paul died on Jan. 28, 1621, and was 
succeeded by  Gregory XV. 

See Bzovius (Bzowski), De vita Pauli V .  (Rome, 1625 ; contained 
in Platina, De z'itis pontiff. rom., ed. 1626), who depicts Paul as a 
paragon of all public and private virtues; Vitorelli, continuator of 
Ciaconius, Vztae et res gestae summorum pontiff. rom. (a contemporary 
of the pope) ; Goujet, Hist. d u  pontificat de Paul V., (1765) ; and the 
biography in Herzog-Hauck, Realencyklopadie. 

PAUL I. (17 54-ISOI), emperor of Russia, was born in the 
Summer Palace in St. Petersburg on Oct. I (N.s.), 1754. H e  
was the son of the grand duchess, afterwards empress, Catherine. 
Scandal said that his father was not her husband the grand duke 
Peter, afterwards emperor, but one Colonel Soltykov. There is 
probably no foundation for this story except gossip, and the 
cynical malice of Catherine. During his infancy he was taken from 
the care of his mother by the empress Elizabeth, whose ill-judged 
Fondness is believed to have injured his health. Catherine's dis- 
solute court was a bad home for a boy, but Catherine took great 
trouble to arrange his first marriage with Wilhelmina of Darm- 
stadt, who was renamed in Russia Nathalie AlexCevna, in 1773. 
She allowed him to attend the council to gain experience. 

After his first marriage he began to engage in intrigues. H e  
suspected his mother of intending t o  kill him, and once openly 
accused her of causing broken glass to be mingled with his food. 
Yet, though his mother removed him from the council and began 
to keep him at  a distance, her actions were not unkind. The use 
made of his name by the rebel Pugachev in 1775 tended no doubt 
to render his position more difficult. When his wife died in child- 
birth in that year his mother arranged another marriage with the 
beautiful Sophia Dorothea of Wiirttemberg, renamed in Russia 
Maria Feodorovna. Paul and his wife were allowed to travel 
through western Europe in 1781-1782. I n  1783 the empress gave 
him an estate at  Gatchina, where he maintained a brigade of 
soldiers whom he drilled on the Prussian model. As Paul grew 
his character became steadily degraded. He fell under the in- 
fluence of two of his wife's maids of honour in succession, Nelidov 
and Lapuknin, and of his barber, a Turkish slave named Kutai'sov. 
For some years before Catherine died it was obvious that he was 
hovering on the border of insanity. 

Catherine contemplated setting him aside in favour of his son 
Alexander, to  whom she was attached. No definite step was taken 
to set him aside, probably because nothing would be effective 
short of putting him to death, and Catherine shrank from the 
extreme course. The four and a half years (1796-1801) of 
Paul's rule in Russia were unquestionably the reign of a madman. 
(See RUSSIA: History.) His conduct of the foreign affairs of 
Russia plunged the country first into the second coalition against 
France in 1798, and then into the armed neutrality against Great 
Britain in 1801. His political follies might have been ccndoned 
had he not treated the people about him like a shah, or one 



of the craziest of the Roman emperors. H e  began by repealing 
Catherine's law which exempted the free classes of the population 
of Russia from corporal punishment and mutilation. Nobody 
could feel himself safe from exile or brutal ill-treatment at  any 
moment. 

In  Russia as in mediaeval Europe there was no safe prison for 
a deposed ruler. A conspiracy was organized by Counts Pahlen 
and Panin, and a half-Spanish, half-Neapolitan adventurer, Ad- 
miral Ribas; the death of Ribas delayed its execution. On the 
night of March 11, 1801, Paul was murdered in his bedroom in 
the St. Michael Palace. H e  was succeeded by his son, the emperor 
Alexander I., who was actually in the palace, and to whom 
Nicholas Zubov, one of the assassins, announced his accession. 

See, for Paul's early life, K. Waliszewski, Autour d'un trdne (Paris, 
1894), or the Enghsh translation, The Story of a Throne (London, 
189j), and P. Morane, Paul I. de Russie avant l'av2nernent (Paris, 
1907). For his reign, T. Schiemann, Geschichte Russlands unter 
Nikolaus I .  (Berlin, rgoq), vol. i. and Die Errnordung Pauls, by the 
same author (Berlin, 1902). 

PAUL-BONCOUR, JOSEPH (1873- ), French poli- 
tician, was born at  St. Aignan on Aug. 4, 1873. After a brilliant 
university career, he joined the Paris bar. His book L e  fe'dkral- 
iswze e'conomiqz~e, published in 1900, showed him an ardent ad- 
vocate of the trade union movement, and in 1906 he was elected 
to the Chamber as an independent Socialist, a follower of Pain- 
l e d ,  by his native district of Loire-et-Cher. I n  1911 Paul- 
Boncour was appointed labour minister in the Radical Monis- 
Bertaux cabinet. I n  1914 he held a command in Lorraine. 
Meanwhile, he had definitely joined the socialist party, thus ful- 
filling a promise made to Jaur&s a few months before the latter's 
tragic end. H e  was returned to the Chamber at the November 
1919 election and at  once joined forces with LCon Blum in the 
struggle against the national Bloc. H e  was again returned in 
1924, this time as deputy for Jaur&s7 former constituency of the 
Tarn. He was repeatedly a member of the French delegation to 
the Assembly of the League of Nations, and took an important 
part in the work of the League. H e  presided over the committee 
(Dec. 1925) appointed to report to the Council on the agenda 
for the disarmament conference. The role which he played in 
the League made him the object of attacks from many of the 
socialists, who reproached him with having been at  Geneva the 
official delegate of a bourgeois government. In  1928, when the 
Radical-Socialists withdrew their support from the government, 
Paul-Boncour resigned his appointment as French delegate to the 
League of Nations. He was prime minister from Dec. 1932 to Jan. 
1933, and minister of foreign affairs in the Daladier and Sarraut 
cabinets, 1933, and in the Blum cabinet of 1938. 

PAULDING, JAMES MIRKE ( I  778-1860), American 
writer and politician, of Dutch descent, was born in what was for- 
merly Dutchess (now Putnam) county (N. Y.),  on Aug. 22, 1778. 
His father was ruined by pledging his fortune to secure supplies 
for the continental army. When about 18 Paulding moved 
to New York, secured a clerical position, and began writing 
anonymously for Peter Irving's paper, the Morning Chronicle. 
On Jan. 24, 1807, with William Irving, his brother-in-law, and with 
Washington Irving, he began the humorous series Salmagundi. 
The literary war with the English reviewers was continued in two 
ciever satires, T h e  Diverting History o f  Johlz Bz~l l  and Brother 
Jonatha7z (1812) and J o h ~ z  Bull  i n  America; or, T h e  N e w  Mun-  
chan~sen (1825). One of his more serious books T h e  United States 
and England (181 j )  attracted the notice of President Madison, 
who in 181 j appointed him secretary to the board of navy com- 
missioners, a position he held until 1823. From 1824 to 1838 
Paulding was navy agent in  New York city and from 1838 to 
1841 was secretary of the Navy in the cabinet of President Van 
Buren. I n  1846 he urchased an estate near Hyde Park (N. Y.), 
where he lived till his death, April 6, 1860. 

As early as 1824 Columbia college conferred on him the degree 
of Master of Arts for his literary work. Although the novel 
Koningsw~arke (1823) and two narrative poems date from this 
early period-The Lay  of tlze Scof t i sh  Fiddle (1813), a parody of 
Scott, and T h e  Backwoodsnzan (1818)-most of his fiction was 
tvritten later. His best-known novels include: T h e  Dutchman's 

Fireside (1831); ?Vestward Ho!  (1832), a vivid tale of migra- 
tion to the Mississippi valley; and T h e  Old Continental: or, 
T h e  Price of Liberty (1846). His Life of Washington (183 j) 
was favourably reviewed by Poe and went through nine American 
editions before it was overshadowed by Irving's. The best of his 
plays, T h e  Lion o f  the  W e s t ,  in 1830 won a prize offered by James 
Hackett for the best original comedy with an American as  the 
leading character. His style, a t  its best, in ease and quiet irony, 
compares favourably with that of his friend Washington Irving. 

See the Literary Li fe  o f  James K .  Paulding (1867), by his son, W. I. 
Paulding, which accompanied the edition of the father's work (1867- 
68) ; also the biography by A. L. Herold (1926), which contains a 
good bibliography. 

PAULET, POULETT or POWLETT, an English family of an 
ancient Somersetshire stock, taking a surname from the parish of 
Pawlett near Bridgwater. 

SIR AMIAS POULETT or  Paulet (d. 1537)' knighted in 1487 
after the battle of Stoke, was treasurer of the Middle Temple in 
1521, when Wolsey, in revenge for an indignity suffered a t  the 
knight's hands when the future chancellor was a young parson at 
Limington, forbade his leaving London without leave. T o  pro- 
pitiate the cardinal, Sir Amias, rebuilding the Middle Temple 
gate, decorated it  with the cardinal's arms and badge. 

SIR AMIAS POULETT (1536-1 j88), is famous as the puritan 
guardian at  Tutbury and Chartley of Mary, queen of Scots. After 
his prisoner's sentence at  Fotheringhay, he beset Elizabeth's 
ministers with messages advising her execution, but he firmly 
withstood "with great grief and bitterness," the suggestion that 
she should be put to  death secretly, saying that God and the 
law forbade. 

SIR WILLIAM PAULET, marquess of Winchester, a member of 
a younger branch of the family, received many honours from 
Henry VIII.  in return for his services against the Pilgrimage of 
Grace. The king's death found him lord president of the council 
and one of the executors of the famous will of the sovereign. 
The fall of the protector Somerset gave him the lord treasurership 
and a patent of the earldom of Wiltshire. H e  shared the adyance- 
ment of Northumberland and was created in 1551 marquess of 
Winchester, but, although he delivered the crown jewels to the 
Lady Jane in I 553, he was with the lords a t  Baynard Castle who 
proclaimed Queen Mary. Only his death in  1572 drove from 
office this tenacious treasurer. 

His princely house at  Basing was held for King Charles by 
JOHN, the FIFTH MARQUESS OF WINCHESTER, whose diamond 
had scratched "Aimez LoyautC" upon every pane of its windows. 
The cavalier marquess died in 1675, unrecompensed, and his son 
CHARLES, a morose extravagant, had the dukedom of Bolton in 
1689 for his desertion of the Stuart cause. 

CHARLES, SECOND DUKE OF BOLTON (1661-1722)~ was made 
lord-lieutenant of Ireland in 1717 ,  A third CHARLES, the 3rd 
duke, is remembered as an opponent of Sir Robert Walpole and 
as the husband of Lavinia Fenton, the Polly Peachum of Gay's 
opera. The dukedom became extinct in 1794. 

PAULICIANS, an evangelical Christian Church spread over 
Asia Minor and Armenia from the 5th century onwards. The 
Armenian patriarch John IV. (c. 728) states that Nerses, his 
predecessor, had chastised the sect, but ineffectually; and that after 
his death ( c .  554) they had continued to lurk in  Armenia. An 
anonymous account was written perhaps as early as 840, and 
incorporated in the Greek Chronicon of Georgius Monachus. I t  
was also used by Photius (c. 867), bk. i., chs. 1-10 of his Historia 
Manicheorunz, who, having held an inquisition of Paulicians in 
Constantinople was able to  supplement i t  with a few additional 
details; and by Petrus Siculus ( c .  868), who visited the Paulician 
fortress Tephrike to  treat for the release of Byzantine prisoners. 
His History of the  Manicheans is dedicated to  the archbishop of 
Bulgaria, whither the Paulicians were sending missionaries. 

The Paulicians were, according to the Chronicon, Manicheans, 
and were called after Paul of Samosata (q . v . ) .  One Constantine, 
however, of Mananali, a canton on the western Euphrates, was 
regarded by the Paulicians as their real founder. H e  based his 
teaching on the Gospels and the Epistles of Paul, repudiating: 
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other scriptures; and taking the Pauline name of Silvanus, began 
to organize churches, whose numbers soon increased. From the 
few facts and dates supplied by Photius and Petrus Siculus it may 
be inferred that with the exception of a period early in the ninth 
century (when Sergius, the greatest of their leaders, carried on a 
powerful missionary propaganda) they were in conflict, frequently 
armed conflict, with the Byzantine Empire until the 10th century. 
Nevertheless the movement spread in Bulgaria and then revived 
and became stronger than ever in Armenia. The crusaders found 
them everywhere in Syria and Palestine, and corrupted their name 
to Publicani, under which name, often absurdly conjoined with 
Sadducaei, we find them during the ages following the crusades 
scattered all over Europe. After 1 2 0 0  we can find no trace of 
them in Armenian writers until the 18th century, when they re- 
appear in their old haunts. I n  1828 a colony of them settled in 
Russian Armenia, bringing with them a book called the K e y  o f  
T r u t h ,  which contains their rites of name-giving, baptism and elec- 
tion, compiled from old mss., we know not when. 

Doctrine.-On Paulician beliefs we have mainly hostile evi- 
dence, which needs sifting. The Chronicon source gives these 
particulars :- 

I. They anathematized Mani, yet were dualists and affirmed 
two principles-one the heavenly Father, who rules not this world 
but the world to come; the other an evil demiurge, lord and god 
of this world, who made all flesh. The  good god created angels 
only. The Byzantines erred in confusing these principles. 

2. They denied the virgin birth of Jesus, and allegorized the 
Virgin as the upper Jerusalem in which the Lord came in and 
went out and denying that he was really made flesh of her. 

3. They allegorized the Eucharist and explained away the 
bread and wine of which Jesus said to His apostles, "Take, eat 
and drink," as mere words of Christ, and denied that we ought to  
offer bread and wine as a sacrifice. Such allegorization meets us 
already in Origen, Eusebius and other early fathers, and is quite 
compatible with that use of a material Eucharist which Nerses 11. 
attests among the Paulicians of the early 6th century, and for 
which the K e y  of T r u t h  provides a form. 

4. They assailed the cross, saying that Christ is a cross, and that 
we ought not to worship the tree, because it is a cursed instru- 
ment. John IV. and other Armenian writers report the same, 
and add that they smashed up crosses when they could. 

5. They repudiated Peter, calling him a denier of Christ, and 
would not accept his repentance and tears. The K e y  of T r u t h ,  
however, merely warns us that all the apostles constitute the 
Church universal and not Peter alone. 

6. The monkish garb was revealed by Satan to Peter at the 
baptism, when i t  was the devil, the ruler of this world, who, so 
costumed, leaned forward and said, "This is my beloved son." 

7. They called their meetings the Catholic Church, and the 
places they met in places of prayer, Tpouevxa~. ~h~ ~~~~~i~~ 
E'aulicians equally denied the name of church to buildings of wood 
or stone, and called themselves the Catholic Church. 

8. They explained away baptism as "words of the Holy Gospel," 
citing the text "I am the living water." So the Armenians taught 
that the baptismal water of the church was '{mere bath-water,~ 
z.e., they denied it the character of a reserved sacrament. But 
there is no evidence that they eschewed water-baptism. 

9. They permitted external conformity with the dominant 
Church, and held that Christ would forgive it. 

10. They rejected the orders of the Church, had only two 
grades of clergy, namely, associate itinerants (uvvC~G~yoi, Acts 
xix. 29) and copyists (VOT~~PLOL),  and scorned priestly vestments. 

11. Their canon included only the "Gospel and Apostle." 
13. Their Christology was as follows: "God out of love for 

mankind called up an angel and communicated to him his desire 
and counsel; then he bade him go down to earth and be born of 
woman. . . . And he bestowed on the angel so commissioned the 
title of Son, and foretold for him insults, blasphemies, sufferings 
and crucifixion. Then the angel undertook to do what was en- 
joined, but  God added t o  the sufferings also death." However, 
the angel, on hearing of the resurrection, cast away fear and 
accepted death as  well; and came down and was born of Mary, 

and named himself son of God according to the grace given him 
from God; and he fulfilled all the command, and was crucified 
and buried, rose again and was taken up into heaven. Christ was 
only a creature ( ~ ~ i u p a ) ,  and obtained the title of Christ the 
Son of God by way of grace and remuneration for obedience. 

The scheme of salvation here set forth recurs among the Latin 
Cathars. I t  resembles that of the K e y  of T r u t h ,  in so far as  Jesus 
is Christ and Son of God by way of grace and reward for faith- 
ful fulfilment of God's command. But the K e y  lays more stress 
on the baptism. I n  this scheme the Baptism occupies the 
same place which the Birth does in the other, but both are 
adoptionist. The Armenian fathers held that Jesus, unlike other 
men, possessed incorruptible flesh, made of ethereal fire, and so 
far they shared the main heresy of the Paulicians. I n  many of 
their homilies Christ's baptism is also regarded as his regeneration 
by water and spirit, and this view goes beyond the modest 
adoptionism set forth in the K e y  of T r u t h .  Certain features of 
Paulicianism noted by Photius and Petrus Siculus are omitted in 
the Ckrotzico~z source. One of these is the Christhood of the fully 
initiated, who as such ceased to be mere "hearers" (audien tes )  
and thernqelv~s hecame vehicles of  the Holy Spirit. As Jesus 
anointed by the Spirit became the Christ, so they became christs. 
Hence their opponents spoke of their "self-conferred priesthood" 
and "anthropolatrous apostacy," "calling themselves christs." 

Because they regarded their Perfect or Elect ones as Christs 
and anointed with the Spirit, the mediaeval Cathars regularly 
adored them. So it  was with Celtic saints, and Adamnan, in his 
life of St. Columba, i. 37, tells how the brethren after listening 
to St. Baithene, "still kneeling, with joy unspeakable, and with 
hands spread out to heaven, venerated Christ in the holy and 
blessed man." So in ch. 44 of the same book we read how a 
humble stranger "worshipped Christ in the holy man" (i.e., St. 
Columba) ; but such veneration was due to every presbyter. 
The Christ is an elect one, who, as the Cathars put it, having 
been consoled or become a Paraclete in the flesh, stands in 
prayer with his hands outspread in the form of a cross, while 
the congregation of hearers or audientes adore the Christ i n  him. 
I t  was because they believed themselves to have living christs 
among them that the Paulicians rejected the fetish worship of 
a material cross, in which orthodox Armenian priests imagined 
they had by prayers and anointings confined the Spirit of Christ. 

The later Cathars of Europe repudiated marriage on the ground 
that the only true marriage is of Christ with his bride the Virgin 
church, and perhaps this is why Paulicians and Thonraki would 
not make of marriage a religious rite or sacrament. The Cathars 
adhere to adult baptism, which in ancient wise they confer a t  thirty 
years of age or later, and have retained in its primitive significance 
the rite of giving a Christian name to a child on the eighth day. 

BIBLIOGRAPHY.-Beside the works mentioned in the text see J. C. L. 
Gieseler, Ecclesiastical History, ii. 208 (Edinburgh, 1848) and "Unter- 
suchungen iiber die Geschichte der Paulicianer" in Theol. Studien u .  
Kritiken, Heft I, s. 79 ( Jahrg,, 1829) ; Mosheim,s Ecclesiastical ~ i ~ ~ ~ ~ ~ ,  
Century I X .  ii 5 ;  G. Finlay, History of Greece, vols. ii. and iii.; Gib- 
bon, History of the Decline and Fall of the Roman Empire, ch. liv.; 
Ign. von Dollinger, Sektengeschichte des ~Mitteldters, C ~ S .  i.-iii.; Kara- 
pet Ter-MKrttschian, Die Padikianpr (Leipzig, 1843) ; ArSak Ter 
Mikelian, Die armenische Kirche (Leipzig, 1892) ; Bas11 Sarkisean, A 
s t u d y  o f  the ~ a n i c l z e o - ~ a u l i c i a n  Heresy of tlze Thonrakt (Venice, San 
Lazaro, 1893, in Armenian); F. C. Conybeare, The  K e y  o f  Tru th  
(Oxford, 1898) ; C. A. Scott, art. "Paulicians" in Hastings, Encyclo- 
paedia of Religion and Ethics, vol. ix. 

PAULINUS, SAINT, of NOLA (353-431). Pontius Mero- 
pius Anicius Paulinus, who was successively a consul, a monk and 
a bishop, was born at  Bordeaux in A.D. 353. His father, praefectus 
praetorio in  Gaul, was a man of great wealth, who entrusted his 
son's education, with the best of results, to  Ausonius. I n  378 
Paulinus was raised to the rank of conszd s u f e c t u s ,  and in the 
following year he appears to  have been sent as consularis into 
Campania. I t  was a t  this period, while present a t  a festival of 
St. Felix of Nola, that he entered upon his lifelong devotion to 
the cult of that saint. H e  had married a wealthy Spanish lady 
named Therasia; this happy union was clouded by the death in 
infancy of their only child. From Campania Paulinus returned to 
his native place and came into correspondence or personal 
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intimacy with Martin of Tours and Ambrose of Milan, and 
ultimately (about 389) he was formally received into the church 
by bishop Delphinus of Bordeaux, whence shortly afterwards he 
withdrew with his wife beyond the Pyrenees. The asceticism of 
Paulinus and his liberality towards the poor soon brought him into 
great repute; and while he was spending Christmas a t  Barcelona 
the people insisted on his being forthwith ordained to the priest- 
hood. I n  the following year he went into Italy, and after visiting 
Ambrose a t  Milan and Siricius a t  Rome, he settled a t  Nola among 
the rude structures which he had caused t o  be built around the 
tomb and relics of his patron saint. With Therasia (now a sister, 
not a wife), while leading a life of rigid asceticism, he devoted 
the whole of his vast wealth to  charity and to public works of 
utility or ornament; besides building basilicas a t  Fondi and Nola, 
he provided the latter place with a much-needed aqueduct. Not 
later than 409, he became bishop of Nola, a n  office he held until 
his death in 431. His feast-day is June 22. 

The extant writings of Paulinus consist of some fifty Epistolae, 
addressed to Sulpicius Severus, Delphinus, Augustine, Jerome and 
others; thirty-two Carmina in a great variety of metre, including 
a series of hexameter "natales," begun about 393 and continued 
annually in  honour of the festival of St. Felix, metrical epistles 
to  Ausonius and Gestidius, and paraphrases of three psalms; and a 
Passio S. Genesii. 

His works were edited by Rosweyde and Fronton le Duc in 1622 
(Antwerp, Svo), and their text was reprinted in the Bibl. max. patr. 
(1677). The next editor was Le Brun des Marettes ( z  vols. 4t0, 
Paris, 1685), whose text was reproduced in substance by Muratori 
(Verona, 1736), and reprinted by Migne. The poems and letters are 
edited in the Vienna Corpus script. eccl. lat. vol. xxviii. See also P. 
Reinelt, Studien iiber die Briefe d. h. Paulin von Nola Breslau, 1904. 

PAULINUS (d. 644), first bishop of the Northumbrians and 
archbishop of York, was sent to  England by Pope Gregory I. 
i n  601 to assist Augustine in his mission. H e  was consecrated by 
Justus of Canterbury in 625 and escorted Bthelberg, daughter of 
Ethelberht,  to  the Northumbrian king Edwin (q.v.) .  I n  627 
Edwin was baptized and assigned York to Paulinus as his see. 
I t  was a t  Lincoln that he consecrated Honorius as archbishop of 
Canterbury. I n  633 Edwin was slain a t  Hatfield Chase and 
Paulinus retired to Kent, where he became bishop of Rochester. 
H e  received the pallium in 634 and died in 644. 

See Bede, Historia ecclesiastics (ed. C. Plummer, Oxford, 1896). 
PAUL O F  SAMOSATA, patriarch of Antioch (260--272), 

was, if we may credit the encyclical letter of his ecclesiastical 
opponents preserved in Eusebius's History, bk. vii. ch. 30, of 
humble origin. The letter just mentioned is the only indisput- 
ably contemporary document concerning him and was addressed 
to Dionysius and Maximus, respectively bishops of Rome and 
Alexandria, by  seventy bishops, priests and deacons, who attended 
a synod a t  Antioch in 269 and deposed Paul. Their sentence, how- 
ever, did not take effect until late in 272, when the emperor 
Aurelian, having defeated Zenobia and anxious t o  impose upon 
Syria the dogmatic system fashionable in Rome, deposed Paul and 
allowed the rival candidate Domnus to take his place. 

Paul held that i t  was a man and not the divine Logos which was 
born of Mary. Jesus was a man who came to be God, rather than 
God become man. Paul's Christology therefore was of the Adop- 
tionist type, which we find among the primitive Ebionite Chris- 
tians of Judaea, in  Hermas, Theodotus and Artemon of Rome, and 
in Archelaus the opponent of Mani, and in the other great doctors 
of the Syrian Church of the 4th and 5th centuries. Lucian the 
great exegete of Antioch and his school derived their inspiration 
from Paul, and he was through Lucian a forefather of Arianism. 
Probably the Paulicians of Armenia continued his tradition, and 
hence their name. fSee PAULICIANS.) 

Paul of Sarnosata represented the high-water mark of Christian 
speculation; and it  is deplorable that the fanaticism of his own 
and of succeeding generations has left us nothing but a few scat- 
tered fragments of his writings. Already a t  the Council of Nicaea 
in 325 the Pauliani were put outside the Church and condemned 
to be rebaptized. I t  is interesting to note that a t  the synod of 
Antioch the use of the word consubstantial to  denote the relation 
of God the Father to the divine Son or Logos was condemned, 

although i t  afterwards became a t  the Council of Nicaea the watch- 
word of the orthodox faction. 

BIBLIOGRAPHY.-Adolph Harnack, History of Dogma, vol. iii.; 
Gieseler's Compendium of Ecclesiastical History (Edinburgh, 18541, 
vol. i.; Routh, Reliquiae sacrae, vol. iii.; F. C. Conybeare, Key of 
Truth (Oxford) ; Hefele, History of the Christian Councils (Edin- 
burgh, 1872), vol. i.; Ch. Bigg, The Origins of Christianity (Oxford, 
rgog), ch. xxxv. 

PAULSBORO, a borough of Gloucester county, New Jersey, 
U.S.A., on the Delaware river and the Pennsylvania railroad. 12 

mi. S.W. of Camden and Philadelphia. Pop. (1930) 7,121; 7,011 
in 1940. I t  has a large oil refinery and various other manufac- 
turing industries. The borough was incorporated in 1904. 

PAULSEN, FRIEDRICH (I 846-1908), German philos- 
opher and educationalist, was born a t  Langenhorn (Schleswig) 
and educated a t  Erlangen, Bonn and Berlin, where he became ex- 
traordinary professor of philosophy and pedagogy in 1878. I n  
1896 he succeeded Eduard Zeller as  professor of moral philosophy 
at  Berlin. He died on Aug. 14, 1908. H e  was the greatest of the 
pupils of G. T. Fechner, to  whose doctrine of panpsychism he 
gave great prominence by his Einleitung in die Philosophie (1892; 
Eng. trans., 1895). H e  attempted to give a n  epistemological 
account of our knowledge of the psycho-physical. Admitting 
Kant's hypothesis that by  inner sense we are conscious of mental 
states only, he holds that this consciousness constitutes a knowl- 
edge of the "thing-in-itself "-which Kant denies. Soul is, there- 
fore, a practical reality which Paulsen, with Schopenhauer, re- 
gards as known by the act of "will." But this "will" is neither 
rational desire, unconscious irrational will, nor conscious intelli- 
gent will, but an instinct, a "will to  live" (Zielstrebigkeit), often 
subconscious, pursuing ends, indeed, but without reasoning as to 
means. This conception of will, though consistent and convenient 
to the main thesis, must be rigidly distinguished from the ordinary 
significance of will, i.e., rational desire. Paulsen is almost better 
known for his educational writings than as  a pure philosopher. 
His German Education, Past and Present (Eng. trans., by I. 
Lorenz, 1907) is a work of great value. 

PAULUS, surnamed SILENTIARIUS ("The silentiary," one of 
the imperial ushers), Greek poet, contemporary and friend of 
Agathias, during the reign of Justinian. I n  addition to  some 80 
epigrams, preserved i n  the Greek Anthology, there is extant by 
him a description of the church of St. Sophia. The poem was 
recited at  the second dedication of the church (A.D. 562), in the 
episcopal hall of the patriarchate. The poems are of importance 
for the history of Byzantine art in  the 6th century. 

BIBLIOGRAPHY.-Ed. of the poems on St. Sophia, by I. Bekker in the 
Bonn Corpus scriptorum hist. byz, (1837), including the descriptions of 
the church by Du Cange and Banduri, and in J. P. Migne, Patrologia 
graeca, lxxxvi.; metrical translations, with commentary, by C. W. 
Kortum (1854), and J. J. Kreutzer (1875) ; see also Merian-Genast, 
De Paulo Silentiario (Leipzig, 1889) and B. L. Gildersleeve in Amer. 
Journ. of Philol. vol. xxxviii. (1917). 

PAULUS (older form PAULLUS) , LUCIUS AEMILIUS, 
surnamed MACEDONICUS (c. 229-160 B.c.), Roman general, a 
member of a patrician family of the Aemilian gens, son of the 
consul of the same name who fell a t  Cannae. Consul for the sec- 
ond time in 168, he finished off the Macedonian War a t  Pydna 
(June 22), and with the help of 10 commissioners organized the 
country as a Roman province. The captive king Perseus was 
shown a t  his triumph. Paulus was censor in  164, and died in 
160 after a long illness. At the funeral games exhibited in  his 
honour the Hecyra of Terence was acted for  the second and the 
Adelphi for the first time. An aristocrat t o  the backbone, h e  was 
yet beloved by the people. Of the vast sums brought by him into 
the Roman treasury from Spain and Macedonia he kept nothing 
to himself, and a t  his death his property scarcely sufficed t o  pay 
his wife's dowry. As a general he was a strict disciplinarian. 

See Plutarch, Aemilius Paulus; Livy xliv. 11-xlvi. 41; Polybius 
xx1x.-XXXII. 

PAULUS DIACONUS, or WARNEFRIDI, or CASI- 
NENSIS (c. 720-c. goo), the historian of the Lombards, belonged 
to a noble Lombard family and flourished in the 8th century. An 
ancestor named Leupichis entered Italy in the train of Alboin and 
received lands a t  or near Forum Iulii (Friuli). During an invasion 
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the Avars swept off the five sons of this warrior into Illyria, but 
one, his namesake, returned to Italy and restored the ruined for- 
tunes of his house. The grandson of the younger Leupichis was 
Warnefrid, who by his wife Theodelinda became the father of 
Paulus. Born between 720 and 725, Paulus received an excep- 
tionally good education, probably a t  the court of the Lombard 
king Ratchis in Pavia, learning from a teacher named Flavian the 
rudiments of Greek. I t  is probable that he was secretary to the 
Lombard king Desiderius, the successor of Ratchis; it is certain 
that this king's daughter Adelperga was his pupil. After Adel- 
perga had married Arichis, duke of Benevento, Paulus at her 
request wrote his continuation of Eutropius. I t  is possible that he 
took refuge a t  Benevento when Pavia was taken by Charlemagne 
in 774, but i t  is much more likely that his residence there was 
anterior t o  this event by  several years. Soon he entered a mon- 
astery on the lake of Como, and before 782 he had become an 
inmate of the great Benedictine house of Monte Cassino, where 
he made the acquaintance of Charlemagne. About 776 his brother 
Arichis had been carried as a prisoner to France, and when five 
years later the Frankish king visited Rome, Paulus successfully 
wrote t~ him on behalf of the captive. His literaxy attainments 
attracted the notice of Charlemagne, and Paulus became a potent 
factor in the Carolingian renaissance. I n  787 he returned to Italy, 
where he died between 794 and 800. 

The chief work of Paulus is his Historia gentis Langobardorzcm. 
This incomplete history in  six books was written after 787 and 
deals with the story of the Lombards from 568 t o  the death of 
King Liutprand in 747. The story is told from the point of view 
of a Lombard patriot and is especially valuable for the relations 
between the Franks and the Lombards. Paulus used the document 
called the Origo gentis Langobardorum, the Liber fiontificalis, the 
lost history of Secundus of Trent, and the lost annals of Bene- 
vento; he made a free use of Bede, Gregory of Tours and Isidore 
of Seville. His Historia romana continues the Breviarizrm of 
Eutropius from 364 to 553. 

Paulus wrote a t  the request of Angilram, bishop of Metz (d. 
791), a history of the bishops of Metz to  766, the first work of its 
kind north of the Alps. This Gesta episcoporztm rnettensium is 
published in Bd. ii. of the Monumenta Germartjae historica Scrip- 
tores, and has been translated into German (Leipzig, 1880). He 
also wrote many letters, verses and epitaphs: see Karl Neff, 
Die Gedichte des Paulzls Diaconus (Munich, 1908). 

Of the Historia' there are about a hundred manuscripts extant. I t  
was largely used by subsequent writers, was often continued, and was 
first printed in Paris in 1514. I t  has been translated into English, 
German, French and Italian, the English translation being by W. D. 
Foulke (Philadelphia, 1807), and the German by 0. Abel and R. Jacobi 
(Leipzig, 1878). Among the editions of the Latin the best is that edited 
by L. Bethmann and G. Waitz, in the Monumenta German* histon'ca. 
Scriptores rerum Oangobardicarum (Hanover, 1878). The Historia 
romana was edited by H. Droysen and published in the Momumgenta 
Germanbe Mstorica, Auctores abz.tiquiSSimi, Bd. ii. (1879). 

See C .  Cipolla, Note bibliografiche circa EJo&erm condizio~e degli 
studi critic5 sul testo delle opere di Paolo Diacono (Venice, 1901). 

PAUMOTU (TUAMOTU or LOW ARCHIPELAGO) : 
see PACIFIC ISLANDS. 

PAUNCEFOTE, JULIAN PAUNCEFOTE, IST BARON 
(1828-I~OZ), English diplomatist, third son of Robert Pauncefote 
of Preston Court, Gloucestershire, was born on Sept. 13. 1828. He 
was educated a t  Marlborough, Paris and Geneva, and called to the 
bar a t  the Inner Temple in  1852. H e  was for a short time secre- 
tary to Sir William Molesworth, secretary for the colonies, and 
then held colonial appointments a t  Hongkong and in the East 
Indies until 1874. H e  was then legal adviser to  the colonial office, 
and afterwards t o  the foreign office, of which he became per- 
manent under-secretary in 1882. I n  1885 he was one of the dele- 
gates t o  the Suez Canal international commission, and received 
the G.C.M.G. and the K.C.B. Salisbury sent him as British 
minister a t  Washington in 1889. H e  did much during his term of 
office to  maintain friendly relations between the two countries, 
especially during the Venezuelan crisis. The Bering Sea fishery 
dispute (1890-1892) was successfully negotiated by him; he 
arranged a draft treaty for Anglo-American arbitration, and the 
revision of the Clayton-Bulwer Treaty on the subject of the 

Panama Canal. H e  died a t  Washington, May 26, 1902. 
PAUPER. In  the United States a pauper is a person so des- 

titute that he  must be supported a t  the public expense. I n  the 
severkl States there are statutes which make provision for  the 
support of the poor. 

I n  the particular and technical sense in which the term is 
commonly used in Britain, pau?er means a person in receipt of 
poor law relief, either for himself or for his dependants. I n  order 
to get this relief it  is necessary to be not merely poor, but desti- 
tute, i.e., without material resources directly available and appro- 
priate for satisfying physical needs, whether actually existing 
or likely to  arise in the immediate future. The relief given may 
be either "indoor," e.g., maintenance in a workhouse, hospital, 
infirmary, asylum, or poor law school, or "outdoor" in the form 
of allowances in money or kind, or of medical attendance in the 
home. Pauperism formerly involved disfranchisement. This was 
slightly modified in 1885 by the Medical Relief Disqualification 
Removal Act, which provided that a man who received medical 
rclief only should not lose his vote, save for the election of 
boards of guardians. I n  1918 the Representation of the People 
Act swept away the "pauper disqualification" generally. I t  left 
two restrictions, however. Regular inmates of poor law institu- 
tions cannot be voters, because residence in such institutions does 
not qualify them for inclusion in the electoral register. And the 
recipient of any form of poor law relief is ineligible for election 
as a member of a board of guardians or of a district council. 

The following table shows the total number of paupers in 
England and Wales on Jan. I ,  and in Scotland on Jan. IS, and 
in the United States (in almshouses). in certain vears: 

I t  should be noted that these figures repre- 
sent the numbers in receipt of relief on a 
single day. The number of individuals who 
become paupers during the course of the year 
would be much larger. Thus the total on 

Paupers 
Y e a  (Eng. and 

Wales) 

1880 837,940 
1890 793,246 
1900 807,471 
1913 794,227 
1923 1,537,990 
1928 1,236,000 

I / \ . I Jan. I, 1907, in ~ i ~ l a n d  and Wales was 
FRoM LuBeocK l N  slightly under 800,ooo; but the year's count 
ACTIONS" 
P~~~~~~~ HUXLEYl  showed a total of 1,700,000. (See POOR 
ADULT SEEN F R O M  LAW.) (C. M. L.) 
ABOVE (G R E  A T  L Y P)AUROPODA, a class of minute soil- 
M A G N I F I E D )  dwelling animals of the phylum Arthropoda, 

it  forms with Diplopoda (Millipedes, q.v.) 
and Symphyla (q.v.)  the superclass Progone- 
ata in which the openings of the reproductive 
system are near the front of the body, in 
contrast with those of the Opisthogoneata 
(Centipedes and Insects) in  which the repro- 
ductive system opens a t  the hinder end of 
the body. 

The white body has a distinct head with 
one pair of highly characteristic antennae and 
an elongated trunk bearing nine pairs of sim- 
ple, jointed legs and many tactile hairs. Each 

F R O M  LUBBOCK l L ~ ~ ~ ~ ~ -  antennae consists of a basal part of four seg- 
ACTIONS' 

Y o  PAUROPUS ments from the last of which spring two 
W I T H  O N L Y  T H R E E  slenderer branches. True eyes are absent. Res- 
PAIRSOFLEGS(GREAT-  piratory a d  blood systems are  unknown, 
LY MAGNIFIED)  otherwise the internal anatomy is typically 
arthropodan in spite of the complexity of the male reproductive 
system. 

When Lubbock discovered Pat~ropus huxleyi, which is only a 
millimetre and a half long, he gave a very true description of it  
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PAUSANIAS 
Book i. was written after Herodes Atticus had built the Athe- 

nian Stadium (A.D. c. 1 4 3 ) ~  but before he had built the Odeum 
(c. 160--161). This book was probably published some years before 
the rest. The statement in book v. ( I ,  2), that 217 years had 
elapsed since the restoration of Corinth (44 B.c.), shows that 
Pausanias was engaged on his account of Elis in A.D. 174, during 
the reign of Marcus Aurelius. H e  repeatedly refers t o  buildings 
erected by Hadrian, who died in A.D. 138. H e  had lived in that 
emperor's time. H e  mentions the wars of Antoninus Pius against 
the Moors, and of hlarcus Aurelius (in and after A.D. 166) against 
the Germans (viii. 43). The latest event recorded is the incursion 
of the robber-horde of the Costobocs (A.D. c. 176; x. 34, 5). 

The work has no formal preface or conclusion. I t  suddenly , begins with the promontory of Sunium, and i t  ends abruptly with 
I an anecdote of a blind man of Naupactus. The author's general 
aim may be inferred from his saying a t  the close of his account of 
Athens and Attica: "Such (in my opinion) are the most  famous of 
the Athenian traditions and sights; from the mass of materials 
I have aimed from the outset a t  selecting the really notable" (i. 
39, 3). I t  is possibly in  the hope of giving variety and interest 
to the topographical details of Athens that the author intersperses 
them with lengthy historical disquisitions; but the result is that 
the modern reader is tempted to omit the "history" and to hasten 
on to the "topography," on which the author is now a primary 
authority. In  the subsequent books he introduces two improve- 
ments. His account of each important city begins with a sketch of 
its history; and, in  his subsequent descriptions, he adopts a 
strictly topographical order. H e  takes the nearest road from the 
frontier to the capital; he there makes for the central point, 
e.g., the market-place, and describes in succession the several 
streets radiating from that centre. Similarly, in the surrounding 
district, he follows the principal roads in succession, returning to 

I the capital in each case, until, a t  the end of the last road, he 
crosses the frontier for the next district. 

In  the later books he gives a few glimpses into the daily life of 
the inhabitants, ceremonial rites and superstitious customs. H e  
frequently introduces narratives from history and of legend and 
folk-lore; and it  is only rarely that he allows us to  see something 
of the scenery. But, happily, he notices the pine-trees on the sandy 
coast of Elis, the  deer and the wild boars in the oak-woods of 
Phelloe, and the crows amid the giant oak-trees of Alalcomenae. 
He tells us that "there is  no fairer river than the Ladon," "no 
reeds grow so tall as those in the Boeotian Asopus," and the rain 
that deluges the fallow plain of Mantineia vanishes into a chasm 
to rise again elsewhere. I t  is mainly in the last three books that he 
touches on the products of nature. 

He is inspired by a patriotic interest in  the ancient glories of 
Greece. H e  is most a t  home in describing the religious ar t  and 
architecture of Olympia and of Delphi; but, even in the most 
secluded regions of Greece, he is fascinated by all kinds of quaint 
and primitive images of the gods, by holy relics and many other 
sacred and mysterious things. H e  is interested in visiting the 
battlefields of Marathon and Plataea, and in viewing the Athenian 
trophy on the island of Salamis, the grave of Demosthenes a t  
Calauria, of Leonidas at  Sparta, of Epameinondas a t  Mantineia, 
and the colossal lion guarding the tomb of the Thebans on the 
Boeotian plain. At Thebes itself he views the shields of those who 
died at Leuctra, and the ruins of the house of Pindar; the statues 
of Hesiod and Arion, of Thamyris and Orpheus, in the grove of 
the Muses on Helicon; the portrait of Corinna a t  Tanagra, and of 
Polybius in the cities of Arcadia. 

At Olympia he takes note of the ancient quoit of Iphitus in- 
scribed with the terms of the Olympic truce, the tablets recording 
treaties between Athens and other Grecian states, the memorials 
of the victories of the Greeks a t  Plataea, of the Spartans at  
Tanagra, of the Messenians at Naupactus, and even those of Philip 
at  Chaeroneia and of Mummius a t  Corinth. At Delphi, as  he 
climbs the sacred way to the shrine of Apollo, he marks the tro- 
phies of the victories of the Athenians a t  Marathon and on the 
Eurymedon, of the united Greeks a t  Artemisium, Salamis and 
Plataea, of the Spartans a t  Aegospotami, of the Thebans a t  
Leuctra, and the shields dedicated in memory of the repulse and 

as "a bustling, active, neat and cleanly little creature" but the 
"look of cheerful intelligence" which he ascribed to it  must be 
taken with a grain of salt. Eurypauropus is much more slothful. 

The class comprises two families : PAUROPIDAE and EURYPAU- 
ROPIDAE. 

The female lays eggs and the young are hatched with three 
pairs of legs. 

Pauropoda are widely distributed. Fossil forms are unknown, 
but detailed study of the body structures 
reveals considerable racial specialization. 
The poorly chitinized mouth-parts are in- 
dicative of a diet of soft tissues. 

See C. Attems Pauropoda in Handbuck 
der Zoologic, Vol. 4, (1926). 

(S. G. B.-B.) 
PAUSANIAS (5th century B.c.), 

Spartan regent and commander, of the 
Agiad family, son of Cleombrotus. H e  suc- 
ceeded his father as regent for Pleistarchus, 
the son of Leonidas, in 479 B.C. H e  first 
distinguished himself as commander of the 
combined Greek forces in the victory of 
the Plataea (9.v.). I n  478 he was ap- 
pointed admiral of the Greek fleet, and suc- 
ceeded in reducing the greater part of Cy- 
prus, the strategic key of the Levant, and 
in capturing Byzantium from the Persians, 
thus securing the command of the Bos- 
porus. But he entered into treacherous 
negotiations with the Persian king, and 
alienated the Greek forces by adopting or- 
iental clothes, and the haughtiness and in- 
accessibility of a Persian commander. ;,,, ,,,,,,, ,, ,,,,,,,. 
Pausanias was recalled by the ephors and, AcT1oHs*' 

though acquitted on the charge of Medism, PAUROPUS 
was not again sent out officially. H e  re- ~ & ~ ~ ~ R ~ ~ ~ ~ I ~ ~ W  

turned, however, and seized Hermione 
and Sestos, but was dislodged by the Athenians. For some time he 
lived a t  Cleonae in the Troad, carrying on negotiations with 
Xerxes, but was again recalled to  Sparta, where he incited the 
helots to revolt. When his schemes were almost matured, the 
evidence of a confidential slave led to  the discovery of his plot 
by the ephors. H e  fled to the sanctuary of Athena Chalcioecus 
on the Spartan Acropolis; there he was starved to death. The 
date is probably 471-470 B.C. 

See Herodotus v. 32, ix. 10-88; Thucydides i. 94-96, 128-134, ii. 71, 
72, iii. 58 ; Diodorus Siculus xi. 30-47, 54 ; Cornelius Nepos, Pausanias; 
Justin ii. 15, ix. I ,  3; Pausanias iii. 4, 14, 17; Polyaenus viii. 51; Aris- 
todemus ii., iv., vi.-viii.; Athenaeus xii. 535E, 536A; Plutarch, Cimon 
6, Themistocles 23, Aristides 11-20, 23. (M. N. T.) 

PAUSANIAS, Greek traveller and geographer of the 2nd 
century A.D., was probably a native of Lydia, and was possibly 
born at  Magnesia ad Sipylum; he was certainly interested in 
Pergamum and familiar with the western coast of Asia Minor; 
but his travels extended far beyond the limits of Ionia. Before 
visiting Greece he had been to Antioch, Joppa and Jerusalem, 
and to the banks of the river Jordan. I n  Egypt he had seen the 
pyramids and had heard the music of the vocal Memnon, while 
at  the temple of Ammon he had been shown the hymn once sent 
to that shrine by Pindar. H e  had taken note of the fortifications 
of Rhodes and Byzantium, had visited Thessaly, and had gazed on 
the rivulet of "blue water" beside the pass of Thermopylae. In 
Macedonia he had almost certainly viewed the traditional tomb 
of Orpheus, while in Epirus he was familiar with the oracular 
oak of Dodona, and with the streams of Acheron and Cocytus. 
Crossing over t o  Italy, he had seen something of the cities of 
Campania, and of the wonders of Rome. 

His Description of Greece ( a ~ p e f i y ~ a c s  rijs 'EXXb6os), takes the 
form of a tour in the Peloponnesus and in part of northern Greece. 
I t  is divided into ten books: (i.) Attica and Megara; (ii.) Argolis, 
including Mycenae, Tiryns and Epidaurus; (iii.) Laconia; (iv.) 
Messenia; (v.) and (vi ) Elis, including Olympia; (vii.) Achaea; 
jviii.) Arcadia; (ix.) Boeotia, and (x.) Phocis, including Delphi. 



PAVIA 

"~Gmismatic com&e6tary on Pausanias," first published'in Journal 
of Hellenic Studies, vi.-viii. (1885-1887) ; J. G. Frazer, Pausanias's 
Description of Greece, in six VO~S., introduction and translation (vol. 
i.) , commentary (vols. ii.-v.) , maps and index (vol. vi.) (Macmillan, 
London, 1898) ; introduction reprinted in Frazer's Pausanzas and 
other Greek Sketches (1900). 

SPECIAL L I T E R A T U R E . - W ~ ~ ~ ~ C ~ ~ ,  De Pausaniae studiis herodoteis 
(Berlin, 1884) ; Wilamowitz, "Thukydideslegende," in Hermes (187 71, 
xii. 346; P. EIirt, De fontibus Pausaniae i n  Eliacis (Greifswald, 1878) ; 
A. Flasch, in Baumeister's Denkmaler, s.v. "Olympia," go pp. (1887) ; 
A. Kalkmann, Pausanias der Perieget (Berlin, 1886), and in Archao- 
logischer Anzeiger (1895), p. 12; opposed by W. Gurlitt, Uber 
Pausanias (Graz, 18go), 494 pp.; Bencker, Anteil der Periegese a n  der 
Kunstschriftstellerei (18g0), and R. Heberdey, Die Reisen des Pau- 
sanias i n  Griechenland, with two maps (Vienna, 1894). 

The present writer is much indebted to Gurlitt's comprehensive 
monograph, and to the admirable Introduction prefixed to J. G. 
Frazer's excellent Translation and Commentary. See also C. Robert, 
Pausatzias als Sckriftsteller (Berlin, 1909). (J. E. SA.; X.) 

PAVIA (anc. Ticiizum, q.v.) ,  a town of Lombardy, Italy, 
capital of the province of Pavia, on the Ticino about 2 m. above 
i ts  junction with the Po, 2 2 4  m. S. of Milan by rail, 253 ft .  
above sea-level. Pop. (1936), 40,208 (town) ; 5 I -741 (com- 
mune). On the right bank of the river lies the suburb of Borgo 

defeat of the Gauls a t  Delphi itself. At Athens, he sees pictures 
of historic battles, portraits of famous poets, orators, statesmen 
and philosophers, and inscriptions recording the laws of Solon; on 
the Acropolis, the trophy of the Persian wars, the great bronze 
statue of Athena; a t  the entrance to  the harbour of the Peiraeus, 
the grave of Themistocles; and, outside the city, the monuments 
of Harmodius and Aristogeiton, of Cleisthelles and Pericles, of 
Conon and Timotheus. and of all the Athenians who fell in battle, 
except the heroes of Marathon, "for these, as a meed of valour, 
were buried on the field." 

In  the topographical part of his work, he  is fond of digressions 
on the wonders of nature, the signs that herald the approach of 
an earthquake, the tides, the ice-bound seas of the north, and 
the noonday sun which a t  the summer solstice casts no shadow 
at  Syene. H e  criticizes the myths and legends relating to the gods 
and heroes. He prefers the works of the 5th and 4th centuries 
B.C. to those of later times. At Delphi he admires the pictures of 
Polygnotus. closing the seven chapters of his minute description 
with the appreciative phrase "so varied and beautiful is the paint- 
ing of the Thasian artist" (x. 31. 2). In  sculpture his taste is no 
lpqs severe. Even in the "uncouth" work of Daedalus, he recog- 
nizes "a touch of the divine" (ii. 4, 5).  In  architecture, he admires 
the prehistoric walls of Tiryns, and the "Treasury of Minyas," 
the Athenian Propylaea, the theatre of Epidaurus, the temples of 
Bassae and Tegea, the walls of Messene, the Odeum at  Patrae, as 
well as the building of the same name lately built a t  Athens by 
Herodes Atticus (vii. 20, 6 ) ,  and finally the Stadium which that 
munificent Athenian had faced with white marble from Pentelicus. 

He has been well described by J. G. Frazer as "a man made of 
common stuff and cast in a common mould; his intelligence and 
abilities seem to have been little above the average, his opinions 
not very different from those of his contemporaries." His l l t e r a r ~  
style is "plain and unadorned yet heavy and laboured" (Ifztroduc- 
t ion ,  pp. xlix., lxix.). 

I n  all parts of Greece the accuracy of his descriptions has beell 
proved by the remains of the buildings which he describes; and 
a few unimportant mistakes, and some slight carelessness in COPY- 
ing inscriptions, do not lend any colour to an imputation of bad 
faith. His accurate notice of Mycenae led to its discovery by 
Schliemann. I t  has been stated with perfect justice by Frazer 
(p. xcv. seq. )  that "without him the ruins of Greece would for  
the most part be a labyrinth without a clue, a riddle without an 
answer." For the possible extent of Pausanias's obligations to  
Polemon and other writers see the references below, especially 
those to  the work of Frazer, Kalkmann and Gurlitt. 

EDITIOXS.-Siebelis (Leipzig, 1822) ; Schubart and Walz (1838) ; 
Teubner texts, Schubart (1862), and Spiro (1903). Text, Latin trans- 
lation and index, L. Dindorf (Didot, Paris, 1845) ; text and German 
commentary, Hitzig and Bliimner, books i.-ix., already published in 
five parts ( ~ ~ i ~ ~ i ~ ,  1896-Igo7), special edition of Descrigtio 
Athenarum, Otto Jahn (Bonn, 1860), 3rd ed., with maps and plans, 
etc.. A. Michaelis (1001). F. Imhoof-Blumer and Percv Gardner, . 

with details in terra-cotta of great beauty and richness. Giovanni 
Antonio Amedeo was chief architect in 1481-99, and the lower 
part of the facade was finished in I j07. I t  is perhaps the finest 
piece of elaborate and richly adorned Renaissance architecture 
in existence. I n  the south transept of the church is the tomb of 
the founder. I n  the north transept is the tomb of Lodovico Sforza, 
il Moro and his wife by Cristoforo Solari. An elegant portal leads 
into the small cloister; the terra-cotta ornaments surmounting 
the slender marble pillars are the work of Rinaldo de Stauris 
(1463-78), who executed similar decorations in the great cloister. 
This cloister is 412 ft. long by 334 ft.  wide and contains 24 cells 
of the monks, little three-roomed houses each with its own garden. 
Within the confines of the monastery is the Palazzo Ducale which 
since 1901 has been occupied by the Certosa museum. 

History.-For earlier period see TICINU~I. By the conquest 
of Pavia and the capture of Desiderius in 774 Charlemagne com- 
pletely destroyed the Lombard supremacy. I t  was then the centre 
of the Carolingian power in Italy, and a royal residence was built 
in the neighbourhood (Corteolona on the Olona). I t  was in §an 
Michele Maggiore that Berengar of Friuli, and his successors 
down to Berengar 11. and Adalbert II. ,  were crowned "kings 

Ticino connected with the town by a covered bridge (1351-54). 
The bastions have been transformed into boulevards and gardens. 

Monuments.-The church of San Michele Maggiore, originally 
constructed under the Lombard kings, was burnt in 1004, and 
the present building dates from the latter part of the 11th and 
the first half of the 12th centuries, and was completed in  1155. 
The lower part of the facade is adorned with three fine portals 
and with reliefs in sandstone, and has arcading under the gable. 
The dome is octagonal. The interior is vaulted and has eight 
pillars and a mosaic pavement of the 12th or 13th centuries. 

The cathedral of San Martino, begun in 1488 by Cristoforo 
Rocchi, is a vast "central" structure, unfinished until the dome 
and f a p d e  were completed in 1898 according to Rocchi's still 
extant model. The church of S. Pietro in Ciel d'Oro, which as  
it stands was consecrated in  1132, is very similar to  S. Michele. 
The Lombard king Liutprand (7x1-744), whose bones were found 
in 1896, was buried here. I n  1923 the remains of Boethius were 
also placed here. The Arca di S. Agostino (after 1362) is a 
sumptuous tomb containing the relics of S. Augustine of Hippo. 

The church of S. Maria del Carmine is externally one of the 
most beautiful brick Gothic churches in northern Italy. S. Fran- 
cesco has a f a ~ a d e  after that of Chiaravalle near Milan. The 
church of S. Maria di Canepanova with its small dome was de- 
signed by Bramante. Near it are three tall, slender brick towers 
of the Gothic period. S. Teodoro, with a 12th century exterior, 
has frescoes by Bartolommeo Suardi (Bramantino) after 1507. 
Outside the town lie the churches of S. Salvatore and of S. 
Lanfranco Beccari (d. 1189) (12th century) with the saint's tomb 
by Giovanni Antonio Amedeo (1447-I~ZZ),  a native of Pavia. 

The university was refounded by Galeazzo 11. in 1361 on the 
site of a law school probably founded by Lanfranc, afterwards 
archbishop of Canterbury (d. 108g), though we find Pavia a 
centre of study as early as AD. 825, and it  duly celebrated its 
1100th anniversary in 1925. The present imposing building was 
begun by Lodovico il Moro in 1490. I n  the library are preserved 
some of the ashes of Columbus, who was a student here. Volta 
made here his first electrical experiments. For poor students 
there are two colleges, the Borromeo and the Ghislieri founded by 
S. Carlo Borromeo (1563) and Pope Pius V. (1569). 

Pavia has iron-foundries and artificial silk and other factories. 
I t  is also an important agricultural centre. I t  lies on the main 
line from Milan to Genoa (which crosses the P o  by  a bridge 
half a mile long), with several branch lines. Barges pass down 
the P o  to the Adriatic or t o  Milan by canal. Five miles N. of 
Pavia is the Carthusian monastery of Certosa di Pavia, one of the 
most magnificent in the world. I t s  founder Gian Galeazzo Vis- 
conti laid the first stone in August 1396, and the nave was then 
begun in the Gothic but was not completed until 1465. 
rest of the church with its external arcaded galleries and lofty 
pinnacles (including the fine dome) and the cloisters were ex- 
ecuted in the Renaissance style under Guiniforte Solari (145.3-81) 



PAVIA ALBUQUERQUE-PAWHUSKA 
of Italy." Under the reign of the first the city was sacked and 
burned by the Hungarians. At Pavia was celebrated in 951 the 
marriage of Otto I. and Adelheid (Adelaide). Laid in ruins by 
Henry II. ,  who was attacked by the citizens on the night after 
his coronation in 1004, it  none the less closed its gates on Conrad 
the Salic in  1026. 

The  jealousy between Pavia and Milan having in 1056 broken 
out into open war, Pavia had recourse to the emperors, and for 
the most part she remained attached to the Ghibelline party till 
the latter part of the 14th century. From 1360, when Galeazzo 
was appointed imperial vicar by Charles IV., Pavia became prac- 
tically a possession of the Visconti family and in due course 
formed part of the duchy of Milan. For its insurrection against 
the French garrison in 1499 it  paid the penalty in 1500. Having 
been strongly fortified by Charles V., the city was in  1525 able 
to bid defiance to Francis I., but two years later the French 
under Lautrec sacked it. I n  1655 Prince Thomas of Savoy vainly 
besieged Pavia with an army of 20,000 Frenchmen. 

The Austrians under Prince Eughne occupied it  in 1706, the 
French in 1733 and the French and Spaniards in  1743; and the 
Austrians were again in possession from 1746 till 1796, when it 
was seized by  Napoleon. The revolutionary movement of Febru- 
ary 1848 was crushed by the Austrians who held it  until 1859. 

See C. Dell' Acqua, Guida illustrata di Pavia (Pavia, p goo), and refs. 
there given; L. Beltrami, La Chartreuse de Pavie (Milan, 1899) ; 
Storia documentata della Certosa di Pavia (Milan, 1896) .  (T. A.) 

Battle of Pavia (1525).-In 1524 Francis I. of France, a t  
the head of some 30,000 men, moved into Italy, took Milan and 
lay siege to  Pavia. This city was hard-pressed when Lannoy, 
Charles V.'s viceroy of Naples, marched to its relief a t  the 
head of a numerically slightly inferior force. On Feb. 25,  I 525, an 
attempt was made to join hands with the garrison, but Francis 
so skilfully deployed his artillery that he took the Spanish 
attacking column in flank, and drove it back in confusion. Imagin- 
ing the victory t o  be his, he set out in pursuit, only t o  be met by 
an epoch-making tactical surprise which ended in the destruction 
of his army, and the capture of himself. 

One of Lannoy's generals was the Marquis de Pescaire, a man 
of genius. H e  had under his command 1,500 Spanish arque- 
busiers, and having grasped the true value of the fire-arm had 
instructed them "without word of command . . . to wheel round, 
to face about from this side to that, now here, now there, with the 
utmost rapidity" (BrantGme). When the French cavalry charged 
they were met by this novel system of defence which threw them 
into complete confusion. Meanwhile the advance of the French 
cavalry and infantry had masked their guns, and whilst Francis 
was held in front by the arquebusiers, Antonio de Leyva, a t  the 
head of his garrison, made a sortie from Pavia and fell on his 
rear. As the battle of Ravenna (1512) marks the advent of 
artillery as the weapon of demoralization, so does that of Pavia 
mark the superiority of hand firearms over lance and pike. I n  
spite of the lessons of Alfonso d'Este a t  the first and of Pescaire 
at  the second, it  took many years of bloodshed before European 
armies grasped their meaning. 

See BrantBme, Hommes Zllustres; J. F.  C. Fuller, British Light In- 
fantry in the Eighteenth Century; The Cambridge Modern History, 
vol. ii., 1903, (J. F. C. F.) 

PAVIA Y ALBUQUERQUE, MANUEL (1828-1895), 
Spanish general, born at  Cadiz, Aug. 2, 1828. Lieutenant in 1846, 
captain in 1855, and major in 1862, he joined the staff of Marshal 
Prim in 1865, shared in the unsuccessful revolutionary movements 
of 1866, and after two years of exile, in the successful revolution 
of 1868. After the abdication of Amadeus, Pavia put down the 
Carlists and the chief cantonal insurrections of the south. He 
hoped to realize with Castelar a dictatorial, military, and political 
republic which would rally round its standard all the most con- 
servative groups. The plan was interrupted by the military P o -  
nuncianziento for the purpose of dissolving the Cortes of 1873. On 
Jan. 3, 1874, Pavia made his coup d'e'tat; master of the situation 
after the pronunciamiento but free from personal ambition, he 
sent for Serrano to form a Government with Conservatives and 
Rzdicals of the revolution. H e  died on Jan. 4, 18gj. 

PAVLOV, IVAN PETROVICH ( I  849-1g36)) Russian 
physiologist, was born on Sept. 14 (old style), 1849, in  the district 
of Ryazan in Russia, son of the village priest. H e  studied science 
at  the university and then medicine a t  the military medical 
academy of St. Petersburg (Leningrad). H e  graduated as  a doctor 
in 1883, and in 1884 was appointed privat-dozelzt in physiology, 
but he went for two years to Germany to work under Ludwig 
and Heidenhain. I n  1890 Pavlov was appointed director of the 
physiological department of the institute of experimental medicine 
at  St. Petersburg and in 1897 professor a t  the medical academy. 
In  1907 he was elected member of the Russian academy of 
sciences. H e  is famous for his research on the problems of 
digestion, and on cerebral activity and the theory of reflexes. His 
first achievements were on the physiology of blood circulation. H e  
devised special methods of treating animals, which enabled him 
to make observations under normal conditions of the organism. 
His first papers appeared in 1878-79. From 1892-97 a series of 
papers on the physiology of digestion was published in the Archives 
des Sciences Biologiques. I n  1897 a collected account was pub- 
lished in German and French, Die Arbeit der Verdauungsdriisen. 
(Eng. trans., The Work  of the Digestive Glands, 1902.) For this 
important work he was awarded the Nobel prize in 1904. Most 
of his and his pupils' researches are published in Russian. In 
1907 Pavlov was elected a foreign member of the Royal Society 
and in 1915 he was awarded the Copley medal. After the war, as 
director of the physiological laboratories in the Russian Academy 
of Medicine and the Institute of Experimental Medicine, he added 
to his fame. In 1928, on the occasion of the Harvey tercentenary, 
he was made an honorary fellow of the Royal College of Physi- 
cians in London. Many of his lectures and treatises have been 
translated into English by Professor Anrep, of Cambridge. See 
M. Dontchef -Dezeuze, L'Zmage e t  les Re'flexes Conditionnels duns 
les travazlx de Pavlov (1914) and Conditioned Reflexes, an inves- 
tigation of the plzysiological activities of the Cerebral Cortex 
(Oxford, 1927). H e  died Feb. 27, 1936. 

PAVLOVA, ANNA (1885-1931), Russian dancer, was born 
in St. Petersburg (Leningrad) on Jan. 31, 1885. At the age of 
10 she entered the Imperial Ballet School, attached to the 
Mariinski Theatre, St. Petersburg, and subsequently became 
prima ballerina of this theatre. She later appeared a t  the Imperial 
Opera H o ~ s e  in St. Petersburg, and in 1910 made her first visit 
to England. Assisted by Michael Mordkin she appeared a t  the 
Palace theatre, London, in "Le Cygne," "Les Papillons" and 
"Valse Caprice." I n  the same year she appeared in Paris with 
Diaghilev's Russian ballet in "Les Sylphides," "Pavillon d'Armiden 
and "La Nuit Egyptienne"; and also in New York in the ballet 
"Coppelia." Later, after making regular appearances in London 
for some years at  the Palace theatre, she toured in the United 
States, winning much admiration for her original dance creations, 
especially those in the classical style. 

PAVLOVO, a town of Russia in  the Nizhegorod province, 
on the Oka river, in 55" 58' N., 43" 5' E.  Pop. (1926) 16,258. 
Since the 17th century i t  has been famous for its cutlery, hard- 
ware and locksmith trade, carried on in Pavlovo itself and the 
neighbouring villages, in cottages and small workshops. A fac- 
tory has recently been established in the town, which has a 
museum of cutlery models. I t  is now renamed Metallist. 

PAWHUSKA, a city of north-eastern Oklahoma, U.S.A, at  
the foot of the Osage hills; the county-seat of Osage county. I t  
has a municipal airport and is served by the Midland Valley and 
the Santa Fe railways. 

The population was 6,414 in 1920 (88% native white) and was 
5,443 in 1940 by the federal census. I t  is the seat of the Osage 
Indian agency and a government boarding school for Indian girls, 
and a trading centre for the Osage nation. Osage county has ap- 
proximately ~ o , o o o  producing oil wells and more than 350 pro- 
ducing gas wells. The Osages have an annual income of $4,000,- 
000, and their land allotments of more than 700 ac. each cover the 
entire Osage county. 

The city is the metropolis for cotton and stock raisers and for  
oil prospectors. The Osage agency was established there in 1S72. 
The name (meaning "white hair") was that of a famous and 
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respected Osage chief. I n  1906 the site was selected and sur- 
veyed for one of the five towns to be established in the Osage 
nation, as provided by the federal Allotment act;  a lot sale was 
held which realized $25,000 for the Indians; and the city was in- 
corporated. I t  is a well-built city, with substantial business build- 
ings, a beautiful residence district "on the hill," established 
schools and churches and public utilities, a municipal hospital, a 
library Pawhuska has a council-manager form of government 
(adopted 1921). 

PAWNBROKING is the business of lending money on the 
security of goods taken in pledge. If we desire to trace with 
minuteness the history of pawnbroking we must go back to the 
earliest ages of the world, since the business of lending money on 
portable security (see MONEY-LENDING, and USURY) is one of the 
most ancient of human occupations. 

I n  China the pawnshop was probably as familiar two or three 
thousand years ago as i t  is to-day, and a t  all events down to the 
outbreak of the long period of successive civil wars which began in 
the first quarter of the present century its conduct was still regu- 
lated quite as strictly as in England. The Chinese conditions, too, 
were decidedly favourahle to  the hormwer, He might, as a rule, 
take three years to  redeem his property, and he could not be 
charged a higher rate than 3% per annum-a regulation which 
would close every pawnshop in England in a month. Both Rome 
and Greece were as familiar with the operation of pawning as the 
modern poor all the world over; indeed, from the Roman juris- 
prudence most of the contemporary law on the subject is derived. 

T h e  P ledge  System.-It was, indeed, in Italy, and in more 
modern times, that the pledge system which is now almost uni- 
versal on the continent of Europe arose. I n  its origin that system 
was purely benevolent, the early monts de piktk established by the 
authority of the popes lending money to the poor only, without 
interest, on the sole condition of the advances being covered by the 
value of the pledges. Thus as early as  1198 something of this 
nature was started a t  Freising in Bavaria; while in 1350 a similar 
endeavour was made a t  Salins in Franche ComtC, where interest 
a t  the rate of 74% was charged. Nor was England backward, for 
in 1361 Michael Northbury, or de Northborough, bishop of Lon- 
don, bequeathed 1,000 silver marks for the establishment of a free 
pawnshop. These primitive efforts, like the later Italian ones, all 
failed. The Vatican was therefore constrained to allow the Sacri 
monti di pieti  to  charge sufficient interest t o  their customers to  
enable them to defray expenses. Thereupon a learned and tedious 
controversy arose upon the lawfulness of charging interest, which 
was only finally set a t  rest by  Pope Leo X., who, in the tenth sit- 
ting of the Council of the Lateran, declared that the pawnshop was 
a lawful and valuable institution, and threatened with excommuni- 
cation those who should presume to express doubts on the subject. 
The Council of Trent inferentially confirmed this decision. 

I t a l i a n  M o n t i  di Pietb.--Long before this, however, monti di 
piet& charging interest for their loans had become common in 
Italy. The date of their establishment was not later than 1464, 
when the earliest of which there appears to be any record in that 
country-it was at  Orvieto-was confirmed by Pius 11. Three 
years later another was opened a t  Perugia by the efforts of two 
Franciscans, Barnabus Interamnensis and Fortunatus de Copolis. 
'I'hey collected the necessary capital by preaching, and the Pe- 
rugian pawnshop was opened with such success that there was a 
substantial balance of profit a t  the end of the first year. The 
Dominicans endeavoured to preach down the "lending-house," 
but without avail. Viterbo obtained one in 1469, and Sixtus IV. 
confirmed another to  his native town of Savona in 1479. After the 
death of Brother Barnabus in 1474 a strong impulse was given to 
the creation of these establishments by the preaching of another 
Franciscan, Father Bernandino di Feltre, who was in due course 
canonized. By his efforts monti di pietii were opened at  Assisi, 
Mantua, Parma. Padua, Pavia and elsewhere. From Italy the 
pawnshop spread gradually all over Europe. Augsburg adopted 
the system in 1591, Nuremberg copied the Augsburg regulations 
in 1618, and by 1622 it was established at  Amsterdam, Brussels, 
Antwerp and Ghent. Madrid followed suit in 1705, when a priest 
opened a charitable pawnshop with a capital of fivepence. 

I n t r o d u c t i o n  in France.-The institution was, however, very 
slow in obtaining a footing in France. I t  was adopted a t  Avignon 
in 1577, and a t  Arras in 1624. The doctors of the once powerful 
Sorbonne could not reconcile themselves to the lawfulness of in- 
terest, and when a pawnshop was opened in Paris in 1626, it  had 
t o  be closed within a year. Then i t  was that Jean Boucher pub- 
lished his Dkfense des monts de pie't8. Marseilles obtained one in 
1695; but it was not until 1777 that  the first mont de piCtC was 
founded in Paris by royal patent. The statistics which have been 
preserved relative to the business done in the first few years of its 
existence show that in the twelve years between 1777 and the Rev- 

~ 

olution, the average value of the pledges was 42 fr. 50, which is 
well above the present average. The interest charged was 10% 

per annum, and large profits were made upon the sixteen million 
livres that were lent every year. The National Assembly, in  a n  
evil moment, destroyed the monopoly of the mont de piCtC, but it  
struggled on until 1795, when the competition of the money- 
lenders compelled it  to  close its doors. So great, however, were the 
extortions of the usurers that the people began to clamour for its 
reopening, and in July 1797 i t  recommenced business with a fund 
of £zo,ooo founded hy five private capitalists At first i t  charged 
interest a t  the rate of 36% per annum, which was gradually re- 
duced, the gradations being 30, 24, 18, 15, and finally 12% in 
1804. I n  1806 i t  fell to  g%, and in 1887 to 7%. I n  1806 Napoleon 
I. re-established its monopoly, while Napoleon III . ,  as  prince- 
president, regulated it by new laws that are still in force. I n  Paris 
the pledge-shop is, in effect, a department of the administration; 
in the French provinces it is a municipal monopoly; and this is 
generally true throughout the continent of Europe. 

In G r e a t  Britain.-In England the pawnbroker, like so many 
other distinguished personages, "came in with the Conqueror." 
From that time, indeed, to the famous legislation of Edward I., the 
Jew moneyIender was the only pawnbroker. Yet, despite the  val- 
uable services which the class rendered, not infrequently to  the 
Crown itself, the usurer was treated with studied cruelty-Sir 
Walter Scott's Isaac of York was no mere creation of fiction. 
These barbarities, by diminishing the number of Jews in the 
country, had, long before Edward's decree of banishment, begun to 
make it  worth the while of the Lombard merchants t o  settle in 
England. I t  is now as well established as anything of the kind can 
be that the three golden balls, which have for  so long been the 
trade sign of the pawnbroker, were the symbol which these Lom- 
bard merchants hung up in front of their houses, and not, as has 
often been suggested, the arms of the Medici family. I n  1338 
Edward 111. pawned his jewels to  the Lombards to raise money 
for his war with France. Henry V. did much the same in 1415. 

The Lombards were not popular, and Henry VII. harried them 
a good deal. I n  the very first year of James I. "An Act against 

, Brokers" was passed and remained on the statute-book until 1872. 
I t  was aimed a t  "counterfeit brokers," of whom there were then 
many in London. This type of broker was evidently regarded as 
a mere receiver of stolen goods, for the act provided that "no 
sale or pawn of any stolen jewels, plate or other goods t o  any 
pawnbroker in London, Westminster or Southwark shall alter the 
property therein," and that "pawnbrokers refusing to produce 
goods to their owner from whom stolen shall forfeit double the 
value." 

I Throughout both the 17th and 18th centuries the general sus- 
picion of the pawnbroker appears to have been only too well 
founded. I t  would appear from the references Fielding makes t o  
the subject in Amelia, which was written when George 11. was on 
the throne, that, taken in the mass, he was not a very scrupulous 
tradesman. Down to about that time i t  had been customary for 
publicans to  lend money on pledges that their customers might 
have the means of drinking, but the practice was at  last stopped 
by act of parliament. Nor was respect for the honesty of the 
business increased by the attempt of "The Charitable Corpora- 
tion" t o  conduct pawnbroking on a large scale. Established by 
charter in 1707, "this nefarious corporation," as Smollett called 
it, was a swindle on a large scale. The directors gambled wildly 
with the shareholders' money, and in the end the common council 
of the city of London petitioned parliament for  the dissolution of 
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this dishonest concern. When it collapsed in 1731 its cashier, 
George Robinson, M.P. for Marlow, and another principal official 
disappeared, less than fjo,ooo being left of a capital which had 
once been twenty times as much. 

Modern English Regulations.-The pawnbroker's licence 
dates from 1785, the duty being fixed at  £ 10 in London and f j in 
the country; and at  the same time the interest chargeable was set- 
tled a t  4% per month, the duration of loans being confined to one 
year. Five years later the interest on advances over f 2 and under 
f 10 was raised to 15%. The modern history of legislation affecting 
pawnbroking begins, however, when the act of 1800 was passed, in 
great measure by the influence of Lord Eldon, who never made 
any secret of the fact that, when he was a young barrister without 
briefs, he had often been indebted to the timely aid of the pawn- 
shop. The pawnbrokers were grateful, and for many years after 
Lord Eldon's death they continued to drink his health a t  their 
trade dinners. The measure increased the rate of interest to a half- 
penny per half-crown per month, or fourpence in the pound per 
mensem-that is to say, 20% per annum. Loans were to be 
granted for a year, although pledges might be redeemed up to 
fifteen months, and the first week of the second month was not to 
count for interest. The act worked well, on the whole, for three- 
quarters of a century, but it was thrice found necessary to amend 
it. Thus in 181 j the licence duties were raised to f I j and £7, 10s. 
for London and the country respectively; another act of 1840 
abolished the reward to the "common informer" for reporting 
illegal rates of interest; while in 1860 the pawnbroker was em- 
powered to charge a halfpenny for the pawn-ticket when the loan 
was under five shillings. As time went on, however, the main pro- 
visions of the act of 1800 were found to be very irksome, and the 
Pawnbrokers' National Association and the Pawnbrokers' Defence 
Association worked hard to obtain a liberal revision of the law. 
I t  was argued that the usury laws had been abolished for the 
whole of the community with the single exception of the pawn- 
broker who advanced less than £ 10. The limitations of the act of 
1800 interfered so considerably with the pawnbrokers' profits 
that, i t  was argued, they could not afford to lend money on bulky 
articles requiring extensive storage room. In  1870 the House of 
Commons appointed a Select Committee on Pawnbrokers, and it 
was stated in evidence that in the previous year 2o7,780,ooo 
pledges were lodged, of which between thirty and forty millions 
were lodged in London. The average value of pledges appeared 
to be about 4s., and the proportion of articles pawned dishonestly 
was found to  be only I in 14,000. 

The result of the Select Committee was the Pawnbrokers Act 
of 1872, which repealed, altered and consolidated all previous 
legislation on the subject, and is still the measure which regulates 
the relations between the public and the "brokers of pawn." Based 
mainly upon the Irish law passed by the Union Parliament it put 
an end to the old irritating restrictions, and reduced the annual 
tax in London from £15 to the £7, 10s. paid in the provinces. 
By the provisions of the act (which does not affect loans above 
f ~ o ) ,  a pledge is redeemable within one year, and seven days of 
grace added to the year. Pledges pawned for 10s. or under and 
not redeemed in time become the property of the pawnbroker, 
but pledges above 10s. are redeemable until sale, which must be 
by public auction. I n  addition to one halfpenny for the pawn- 
ticket, or one penny if the loan is over IOS., the pawnbroker is 
entitled to charge as interest one halfpenny per month on every 
2s. or part of 2s. lent where the loan is under ~ o s . ,  and on every 
2s. 6d. where the loan is above 40s.; and since 1922 he has been 
allowed to charge in addition an extra halfpenny for each js. or 
part of js. lent. "Special contracts" may be made where the loan 
is above 40s. at  a rate of interest agreed upon between lender and 
borrower. Unlawful pawning of goods not the property of the 
pawner, and taking in pawn any article from a person under the 
age of fourteen, or intoxicated, or any linen, or apparel or unfin- 
ished goods or materials entrusted to wash, make up, etc., are, 
inter alia, made offences punishable by summary conviction. 

Elaborate provisions are made to safeguard the interests of bor- 
rowers whose unredeemed pledges are sold under the act. Thus 
the sales by auction may take place only on the first Monday of 

January, April, July and October, and on the following days 
should one not be sufficient. This legislation was, no doubt, favour- 
able to the pawnbroker rather than to the borrower. The annual 
interest on loans of 2s. had been increased by successive acts of 
parliament from the 6% at  which i t  stood in 1784 to 25% in 
1800, and to 27 in 186-a rate which was continued by the meas- 
ure of 1872. The annual license payable to government by pawn- 
brokers was in the year 1939 £7.1o.o., and an additional £5.15.0. 
was payable for a license to trade in plate without regard to 
weight. 

Scotland a n d  Ireland.-The growth of pawnbroking in Scot- 
land, where the law as to pledge agrees generally with that of Eng- 
land, is remarkable. Early in the 19th century there was only one 
pawnbroker in that country, and in 1833 the number reached only 
52. Even in 186 j there were no more than 312. In  1928 there were 
238 in Edinburgh and Glasgow alone. I n  Ireland, as in the Free 
State and in Northern Ireland, the rates for loans are practically 
identical with those charged in England, but a penny is paid for 
any ticket. Articles pledged for less than £I  must be redeemed 
within six months, but nine months are allowed when the 
amount is between 30s. and f 2. For sums over £ 2 the period is a 
year, as in England. In  Ireland, too, a fraction of a month is cal- 
culated as a full month for purposes of interest, whereas in Eng- 
land, after the first month, fortnights are recognized. In  1838 
there was an endeavour to establish monts de. piCtC in Ireland, but 
the scheme was so unsuccessful that in 1841 the eight charitable 
pawnshops that had been opened had a total adverse balance of 
f j340. In 1847 three were left; eventually they also collapsed. 

United States.-The pawnbroker in the United States is, gen- 
erally speaking, subject to considerable legal restriction, but viola- 
tions of the laws and ordinances are frequent. Each state has its 
own regulations, but those of New York and Massachusetts may 
be taken as fairly representative. "Brokers of pawn" are usually 
licensed by the mayors, or by the mayors and aldermen, but in 
Boston the police commissioners are the licensing authority. In  
the State of New York permits are renewable annually on pay- 
ment of $500, and the pawnbroker must file a bond with the 
mayor, executed by himself and two responsible sureties, in the 
sum of $~o,ooo. The business is conducted on much the same 
lines as in England, and the rate of interest is 3% per month for 
the first six months, and 2% monthly afterwards. Where, how- 
ever, the loan exceeds $100 the rates are 2 and 1% respectively. 
To exact higher rates is a misdemeanour. Unredeemed pledges 
may be sold at  the end of a year. Pawnbrokers are not allowed 
to engage in any kind of second-hand business. In  the state of 
Massachusetts unredeemed pledges may be sold four months 
after the date of deposit. The licensing authority may fix the 
rate of interest, which may vary for different amounts, and in 
Boston every pawnbroker is bobnd to furnish to the police daily 
a list of the pledges taken in during the preceding 24 hours, 
specifying the hour of each transaction and the amount lent. 

Municipal Pawnshops.-The fact that on the continent of 
Europe monts de piCtC are almost invariably either a state or a 
municipal monopoly necessarily places them upon an  entirely dif- 
ferent footing from the British pawnshop, but, compared with 
the English system, the foreign is often very elaborate and rather 
cumbersome. Moreover, in addition to being slow in its opera- 
tion, it is, generally speaking, based upon the supposition that the 
borrower carries in his pockets "papers" testifying to his identity. 
On the other hand, it is argued that the English borrower of more 
than £2 is at the mercy of the pawnbroker in the matter of 
interest, that sum being the highest for which a legal 1i:nit of 
interest is fixed. The rate of interest upon a "special contract" 
may be, and often is, high. For the matter of that, indeed, this 
system of obtaining loans is always expensive, either in actual 
interest or in collateral disadvantages, whether the lender be a 
  awn broker intent uDon ~ ro f i t .  or the official of a mont de piCtC. 

A 

i n  France pawnshops are a m"nicipal monopoly held in by 
the CrCdit Munici~al and the head institution claims to be the 
greatest pawnshop i n  the world. Officially styled "Mont de PiCtC" 
it is popularly known as "ma tante," just as  the pawnbroker in 
England is often called "my uncle." I t  is, however something 
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more than a pawnshop and, in certain respects, fulfils some of the 
functions of a bank. The CrCdit Municipal was founded by Louis 
XVI. and was opened in 1777, since which time i t  has been main- 
tained by every successive government; Napoleon recognized it  
in 1804. By degrees the business increased so considerably that 
branches had to be opened in many quarters of Paris, and there 
are now twenty of them. Broadly speaking the Credit Municipal 
lends on all marketable articles, and its customers are by no means 
limited to the poorer classes. The well-to-do, for example, when 
leaving Paris for the summer, often pawn their silver, the opera- 
tion costing less than the hire of the necessary space in a safe 
deposit. The minimum loan is three francs. The habit of pawn- 
ing clothes and wearing apparel is steadily decreasing, while the 
deposit of jewellery and other valuables is growing. The one 
tendency is due to the increased prosperity of the working classes; 
the other to  the high cost of living. Advances are made for six 
months, and if they are not then repaid the loan may be renewed 
for a similar period. If a t  the end of a year the loan is neither 
repaid nor renewed, the pledge is sold, the borrower receiving the 
difference between the amount of the debt and the price obtained 
for the patvncd article. The borrower may, howcvcr, repay by 
instalments. Rates of interest vary, but bank and Stock Exchange 
rates are followed as closely as possible and the average is about 
7%. On pledges valued a t  more than 500 francs the interest is 
slightly higher than on those of smaller worth; on shares the 
rate is usually a little lower. Since 1919 traffic in pawn tickets 
has been forbidden. The law of July ~ j t h ,  1891, authorized the 
CrCdit Municipal to  lend money on stocks and bonds accepted 
or guaranteed by the Banque de France, such as Government and 
municipal issues. Loans on these paper securities are limited to  
3,000 francs, but it  is considered probable that the limit will 
presently be raised t o  ~ o , o o o  francs. 

The profits of the Credit Municipal are paid over to the 
"Assistance Publique," the comprehensive term used to indicate 
the body of charitable foundations. Originally this was the rule 
throughout France, but now many of the monts de piCtC are en- 
tirely independent of the charitable institutions. Provincial monts 
de piCtC can only be created by decree of the President of the Re- 
public, with the consent of the local Conseil Communal; the mayor 
is the president. The administrative council is drawn one third 
each from the Conseil Communal, the governors of charitable 
societies and the townspeople. A large proportion of the capital 
required for conducting the institutions has to be raised by loan, 
while some part of the property they possess is the product of 
gifts and legacies. The amount to  be advanced by a municipal 
pawnshop is fixed by an official called the commissaire-prisezrr, 
who is compelled to load the scales against the borrower, since, 
should the pledge remain unredeemed and be sold for less than 
was lent upon it ,  he has to  make good the difference. This official 
is paid a t  the rate of 4% upon loans and renewals, and 3% on 
the amount obtained by the sales of forfeited pledges. The max- 
imum and minimum that may be advanced are fixed. Somewhere 
between forty and fifty French towns possess municipal pawn- 
shops, a few of which, like those of Grenoble and Montpellier, 
having been endowed, charge no interest. 
, G e r m a n y  and Austria.-Pawnbroking in Germany is con- 
ducted a t  once by the state, by the municipalities, and by private 
enterprise; but of all these institutions the state loan office in 
Berlin is the most interesting. I t  dates from 1834, and the working 
capital was found, and still continues to be provided, by the 
Prussian State Bank. The profits are invested, and the interest 
devoted to charitable purposes. The maximum and minimum 
rates of interest are fixed, but the rate varies with the situation 
of the money market; the private pawnshops usually charge a 
higher rate than the state office. Two-thirds of the estimated value 
is the usual extent of a loan; four-fifths is advanced on silver, and 
five-sixths on fine gold. Before the inflation which followed the 
World War state and municipal bonds might be pledged up to a 
maximum of f 150, the advance being 80% of the value, and a 
fixed interest of 67~; was charged upon these securities. During 
and after the inflation securities could not be pledged; now, how- 
ever, money is again b e ~ n g  advanced upon state bonds. 

The pawnbroking laws of Austria and Hungary are somewhat 
similar to  those which prevail in  England. Free trade exists, and 
the private trader has to  obtain a government concession and 
deposit caution-money varying in amount from f80  t o  £800, 
according to the size of the town. H e  has, however, t o  compete 
with the monts de piCtC or Versatzaemer, which are sometimes 
municipal and sometimes state institutions. The  chief of these 
is the imperial pawn office of Vienna, which was founded with 
charitable objects by the emperor Joseph I., in 1707, and one- 
half of the annual surplus has still to  be paid over to  the Vienna 
poor fund, though these payments are a t  present suspended. Here, 
as i n  Berlin, the profits are relatively small. Interest which, after 
the War, was very high, is calculated in  fortnightly periods, how- 
ever speedily redemption may follow upon pawning. Six months, 
with an additional period of six months, is the maximum period. 
The Hungarian state and municipal institutions appear, on the 
whole, to  compete somewhat more successfully with the private 
firms than is the case in Vienna. The practice in Bohemia, Mor- 
avia and Silesia is still governed by the old Austrian law. I n  
Czecho-Slovakia it  conforms t o  the former Hungarian laws. 

Italy.-In Italy, thc "country of origin" of the mont de pi&, 
the institution still flourishes. Four-fifths of the value is lent upon 
gold, one-half upon precious stones, and two-thirds upon other 
articles. The interest is 7% on all sums. The loans are of two 
types, one for a period of three months, the other for one year. 
A little less is lent if the owner of the pledge asks for a loan for  
a year. At every renewal the pledge is again estimated and if i ts 
value has diminished the debtor can choose between paying off 
the loan, having the object sold, or paying the difference be- 
tween the first and the second estimate if he insists on a re- 
newal. A fortnight must elapse after the day on which the pay- 
ment is due before the pledge can be sold. The difference between 
the selling price and the sum lent goes to  the owner. I n  addition 
to the interest the mont de piCtC retains 1% for the ticket, what- 
ever the amount lent. The mont de piCtC's agencies retain an 
extra 2 %  on the loans. Private agencies have been suppressed. 

S p a i n  and Portugal.- The monts de piCtC in Spain have 
for  a generation past been inseparably connected with the sav- 
ings banks. We have already seen that the institution owes its 
origin in that country to the charitable exertions of a priest who 
charged no interest, and the system grew until in 1840, a century 
after his death, the mont de piCtC began to receive the sums de- 
posited in the savings bank, which had just been established, for  
which it paid 5 1 ,  interest. I n  1869 the two institutions were 
united. This official pawnshop charges 6% upon advances which 
run for periods varying from six to  twelve months, according to 
the nature of the article pledged, and a further month's grace is 
allou-ed before the pledges are sold by auction; 7% is usually 
charged UiJOn jewellery Private pawnbrokers are also very 
numerous, especially in Madrid; but their usual charges amount 
to about 60% per annum. 

I n  Portugal the monte pio is an amalgamation of bank, benefit 
society and pawnshop. I t s  business consists chiefly in lending 
money upon marketable securities, but it  also makes advances 
upon plate, jewellery and precious stones, and i t  employs officially 
licensed valuers. The rate of interest varies with the bank rate, 
which it  slightly exceeds, and the amount advanced upon each 
article is about three-fourths of its certified value. There is in 
Portugal a second class of loan establishment answering exactly 
to  the English pawnshop. The pawnbroker is compelled to  
deposit a sum, in acceptable securities, equal to  the capital he 
proposes to  embark, and the register of his transactions must be 
submitted quarterly to the chief of the police for examination. 

Russia.-In the Union of Socialist Soviet Republics pawnshops 
are exclusively a state institution regulated by law and managed 
by the urban Soviets. The ordinary objects are  accepted in 
pledge,but paper securities are barred. Articles may be pledged for 
a total period of fourteen months, but in the first place for four 
months only. There can then be a two months' renewal, followed 
by another of four months, with the right to  a further prolonga- 
tion of two months, with a final two months to  complete the total 
permissible period. As much as 90% of their value may be lent 
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upon the precious metals, but not more than 7 j %  upon other 
goods. The rate of interest is fixed by the urban soviets and rati- 
fied by the People's Commissar for Finance and varies from town 
to town. I n  Moscow i t  is I*% per month on pledges ranging in 
value from I to  15 roubles, 13% on those ranging from 15 to 25 
roubles and 2% for those of higher value. 

Scandinavia.-Pawnbroking in  Denmark has existed since 
1688, but in 17.53 the Royal Naval hospital was granted the 
exclusive right to  establish a "Royal Lombard" for advapcing 
money on pledges and was allowed to charge higher interest than 
the law permitted. The "Royal Lombard" still exists and does a 
very extensive business. The rate of interest is 14% per month. 
The  duration of a loan is three months, renewals being allowed. 
The old law was extended in 1867, when pawnbrokers were re- 
quired to be licensed by the municipalities and to pay a small 
annual licensing fee. The rate of interest was such as  might be 
agreed upon. The business is regulated by a law of 1921 which 
applies both t o  the "Royal Lombard" and to private pawnbrokers 
and limits the rate of interest. All unredeemed pledges may 
eventually be sold by auction, though the loan may be renewed 
a t  any time before the sale. 

I n  Sweden there are no special statutes affecting pawnbroking, 
with the exception of a proclamation by the governor of Stock- 
holm prohibiting the lending of money upon articles ~vhich may 
be suspected of having been stolen. Individuals still carry on 
the business on a small scale, but the bulk of it  is now conducted 
by companies which give general satisfaction. For many years 
there was in Stockholm a municipal establishment charging 10% 

for  loans paid out of the city funds. The cost of administration 
was, however, so great that there was an annual loss upon its 
working, and the opportunity was taken to abolish i t  when, in 
1880, a private company was formed called the "Pant Aktie bank," 
to lend money on furniture and wearing apparel a t  the rate of 
3 ore per krona a month, a n d  2 ore per krona a month on gold, 
silver and other valuables; a krona (nominal value, IS. 1id.1 
contains IOO ore. Some years later an opposition was started 
which charged only half these rates, with the result that the 
original enterprise reduced its interest to the same level, charging, 
however, 2 ore per krona per month for bulky articles-a figure 
which is now usual for pledges of that description. The money is 
lent for three months, and a t  the end of five months the pledge, if 
unredeemed, is sold by auction under prescribed conditions. 

I n  Norway a police licence is required for lending money on 
pawn where the amount advanced does not exceed £4, 10s. 

Switzerland.- The fate of pawnbroking in Switzerland ap- 
pears to  be not very dissimilar from that of the Jew who is fabled 
to have once started in business a t  Aberdeen. Nevertheless the 
cantons of Bern and Ziirich have elaborate laws for the regulation 
of the business. I n  both the broker must be licensed by the can- 
tonal government, and the permit can be refused only when the 
applicant is "known to be a person undeserving of confidence." 
Regular books have t o  be kept, which must be a t  all times open 
to the inspection of the police, and not more than 2% interest per 
month may be charged upon loans up to 50 francs, 14% between 
jo and 300 francs, and 1% over 300 francs. A loan runs for six 
months, and unredeemed pledges may be sold by auction a month 
after the expiration of the fixed period, and then the sale must 
take place in  the parish in which the article was pledged. The 
business is unprofitable owing to the low rate of interest, and in 
the cantons of Bern, Fribourg and Neuchhel there are only two 
pawnbrokers. The Ziirich cantonal bank, however, conducts a 
pawnbroking department which lends nothing under 4s. o r  over 
£40 without the special sanction of the bank commission. Loans 
must not exceed two-thirds of the trade value of the pledge, but 
80% may be lent upon the intrinsic value of gold and silver 
articles. The establishment makes practically no profit. 

See C. L. Attenborough, The Law of Pawnbroking (1913; new 
edn., 1925) ; S. W. Levine, The  Business of Pawnbroking (N.Y, 1913) ; 
F. Astier, Des Monts-de-Pidtd efz France (Paris ,  1913) ; L. Degani, I 
Mont i  d i  Pz'etd (Turin, 1916) ;. Hetyer, Das gegrnwartige of f~nfl iclze 
Leihaus i n  Deutschland (Lelpzig, 1907). (J. P.-B.) 

PAWNEE, an important Caddoan tribe, or group of four 
tribes-the Chaui, Kitkehahki, Pitahauerat and Skidi-formerly 

on Platte river, Nebraska. They were bison hunters but also 
farmed, practised agricultural rites and lived in earth lodges. 
Their highest deity was Tirawa. Symbolism was developed in 
their religion, which included a star cult and a summer solstice 
sacrifice of a captive girl to  the morning star. Their organization 
was primarily into villages; there are indications of matrilineal 
descent. They fought the Dakota, Cheyenne and other tribes, 
were friendly to  the whites but suffered a t  their hands through 
encroachment, disease and alcohol. I n  1823 their chief village was 
burned by hostile Delawares. By treaty in  1833 they had ceded 
their territory south of the Platte, and in 1838 they surren- 
dered all their remaining land except a strip on the Loup river. 
Here they lived until 1874, when they moved to the Oakland 
reservation in Indian Territory, now Oklahoma. They were for- 
merly one of the most powerful of the plains tribes. Until nearly 
1840, the population was ro,ooo; in 1849 it  was 4,500; 1861, 
3,400; 1879, 1,400; 1906, 600. 

PAWPAW (Asimina tr i loba) ,  a Korth American shrub or low 
tree of the custard-apple family (Annonaceae), native from west- 
ern New York t o  Nebraska and southward to Florida and Texas. 
On rich alluvial soil i t  grows from 10 to 50 ft .  high, with large 
leaves, sometimes 12  in, long and 6 in. wide, and brown to dark 
red flowers r to  2 in. across. The fleshy fruits, 2 to  5 in. long, 
mature in autumn. Those with orange-coloured pulp are edible 
and possess a flavour reminiscent of the banana, while in  contrast 
the pale white or yellowish pulps are usually bitter and unpalata- 
ble. These two types of fruit are known to legions of American 
boys who seek the edible forms each fall, yet no botanical dis- 
tinction between the plants bearing them is made by taxonomists. 

PAWTUCKET, a city of Providence county, Rhode Island, 
U.S.A., on the Blackstone river (known there a? the Pawtucket 
or the Seekonk), 4 mi. N. of Providence and adjoining Central 
Falls. I t  is served by the Netv York, Mew Haven and Hartford 
railroad, motorbus and truck lines and a steamboat line (for 
freight) to New York. Pop. (1920) 64,248 (33% foreign-born 
white, largely English, French-Canadians, Irish and Scots); 
1940 iederal census 75.797. The city has an area of 8.6 sq.ini., 
lying on both sides of the river, which in the heart of the business 
district makes a picturesque plunge of 50 ft. over a mass of 
rocks, providing good water power. I t  is the second city of the 
state in size and in the value of its manufactures, which in 
1939 amounted to $108,020,019. Textiles are the leading products. 
Almost every branch of cotton manufacturing is represented, 
and there are many silk and rayon mills. Tennis rackets, ma- 
chine tools and textile machinery are also distinctive products. 
The river has been improved by the federal government since 
1567, until there is now a 16-ft. channel all the way to Narragan- 
sett bay; and the state has built a pier. The city's parks cover 
248 ac., and its most conspicuous building is a fine new junior- 
senior high school, built in  1940. The assessed valuation of 
property for  I939 was $157,446,554. 

The first settlement within the present city limits was made 
on the west side of the river about ~ G j o  by Joseph Jenks, an 
iron worker, and the village became a centre of skilful and inven- 
tive ironmongers. I n  1790 Samuel Slater found here the mechani- 
cal skill necessary t o  reproduce the Arkwright machinery for 
the manufacture of cotton goods. His mill (still standing) was 
the first successful factory of the kind in the United States. The 
part of Pawtucket which lies east of the river was originally in 
Massachusetts and was transferred t o  Rhode Island in 1862; 
the part west of the river was annexed to Pawtucket from North 
Providence in 1874; and in 1885 the town was chartered as 
a city. The name is an Indian word meaning "fall of the waters." 
PAX, the name given in ecclesiastical usage to  a small panel 

or tablet decorated usually with a representation of the Cruci- 
fixion, which in the Roman ritual was kissed a t  the eucharistic 
service by the celebrating priest, then by  the other clergy and the 
congregation. The use of the "pax" dates from the 13th century 
and is said to have been first introduced in England in 1250 by 
Archbishop Walter of York. I t  took the place of the actual "kiss 
of peace" which was in the Roman mass given by the bishop to 
the priests, and by them to the deacons and so to  the laity, between 
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the consecration and communion, and which survives in symbolical 
form at  High Mass. I n  the Greek Church the kiss ( e i p $ v ~ ,  
iLaaaupcLbs) takes place before the consecration, and now consists 
in the celebrant kissing the oblation and the deacon kissing his 
stole (see F. E. Brightman, Liturgies Eastern and Western, 1896). 
See the Catholic Encyclopaedia, s.v. "Pax." 

PAX0 [PAXOS], one of the Ionian Islands (q.v.), about 8 m. 
S. of the south end of Corfu, is a hilly mass of limestone 5 m. 
long by 2 broad, and not more than 600 ft. high. Pop. c. 5,400. 
I t  produces excellent olive oil. Gaion (or, less correctly, Gaia), 
the principal village, lies on the E. coast, and has a small 
harbour. Towards the centre, on an eminence, stands Papandi, 
the residence of the bishop, and there are many churches with 
picturesque belfries. On the W. and S.W. coasts are remarkable 
caverns (Davy, Zonian Islands, i. 66-71). Ancient writers apply 
the plural form Paxi t o  Paxos and the smaller island now known 
as Antipaxo (Propaxos of the Antonine Itinerary). Paxos is the 
scene of the legend, in  Plutarch's D e  defectu oraculorunt, of the 
cry "Pan is dead." (See PAN.) 

PAXTON, SIB JOSEPH (1801-186q), an English architect 
and ornamentjl gardener, who was born-of hurnbi,e parents a t  
Milton Bryant, near Woburn, Bedfordshire, on Aug. 3, 1801. H e  
was in 1823 employed in the arboretum of the Horticultural So- 
ciety's Gardens a t  Chiswick. I n  1826 he became superintendent of 
the duke of Devonshire's gardens a t  Chatsworth, and manager of 
his Derbyshire estates. I n  1836 he began to erect a grand con- 
servatory 300 ft.  in length, which was finished in 1840, and formed 
the model for the Great Exhibition building of 18j1. Perhaps 
Paxton's most interesti'ng design was that for the mansion of 
Baron James de Rothschild at  Ferricres in France, but he de- 
signed many other important buildings. He was M.P. for Cov- 
entry from 1854 until his death at  Sydenham on June 8, 1865. 

His works include: a Practical Treatise on the Culture of the Dahlia 
(1838), and a Pocket Botanical Dictionary (1st ed., 1840). 

PAYA, a tribe of Indians living in north-eastern Honduras 
on the upper part of the Patuca river. Formerly they probably 
occupied the north coast from Trujillo to  Cape Gracias. The 
linguistic relationship of the Paya tongue is uncertain; there is a 
tendency to regard the Payas, with their neighbours, the Jicaque, 
as the northern frontier of South American penetration in Central 
America. 

See Karl Sapper, "Die Payas in Honduraq," in Globus, bd. Ixxv., 
Heft 2. 

PAYMENT, the performance of an obligation, the discharge 
of a sum due in money or the equivalent of money. I n  law, in 
order that payment may extinguish the obligation it  is necessary 
that i t  should be  made a t  a proper time and place, in a proper 
manner, and by and t o  a proper person. 

Payment may be made a t  any time of the day upon which it 
falls due, except in the case of mercantile contracts, where the 
creditor is not bound to wait for payment beyond the usual 
hours of mercantile business. I f  no place be fixed for payment, 
the debtor is bound to find, o r  to  use reasonable means to find, 
the creditor, unless the latter be abroad. Payment must be made 
in money which is a legal tender, unless the creditor prefers to  
waive his right t o  payment in  money by accepting some other 
mode of payment, as a negotiable instrument or a transfer .of 
credit. I f  the payment be by negotiable instrument, the instru- 
ment may operate either as an absolute or as a conditional dis- 
charge. I n  the ordinary case of payment by cheque the creditor 
accepts the cheque conditionally upon its being honoured; if i t  
be dishonoured, he is remitted t o  his original rights. If payment 
be made through the post, in a letter properly directed, and it  be 
lost, the debt is discharged if there was a direction so to  transmit 
the money. Payment must be made to the creditor or his agent. 
A bona fide payment to an apparent agent may be good, though he 
has in  fact no authority to receive it. Such payment will usually 
be good where the authority of the agent has been counter- 
manded without notice t o  the debtor. The fact of payment may 
be presumed, as  from lapse of time. Thus payment of a testator's 
debts is generally presumed after 2 0  years. A written receipt 
(q  v.) is only presumptive and not conclusive evidence of pay- 

ment. I f  payment be made under a mistake of fact, i t  may be 
recovered, but it  is otherwise if i t  be made under a mistake of 
law, for it  is a maxim of law that ignoruntia legis neminem ex- 
cusat. Money paid under compulsion of law, even though not due, 
cannot generally be recovered where there has been no fraud or 
extortion. For appropriation of payments see APPROPRIATION. 

Money may be paid into court to  abide the result of pend- 
ing litigation, as  where litigation has already begun, as security 
for costs or as a defence or partial defence to a claim. Payment 
into court does not necessarily (except in actions for  libel and 
slander) operate as an admission of liability. Money may some- 
times be paid into court where no litigation is pending, as in the 
case of trustees. The payment of wages to labourers and work- 
men otherwise than in coin is prohibited. See under LABOUR LAW: 
Truck Acts. Domestic or agricultural servants are excepted. See 
also LIMITATION, STATUTES OF. 

Scotland.-The law of Scotland as to  tender of payment agrees 
with that of England, except that Bank of England notes are not 
legal tender, and that part payment if accepted in full satisfac- 
tion extinguishes the whole debt. Scots laws, however, recognizes 
two presumptions in regard to payment. Debitor tiotz Praeslh~zitur 
donare, an unascribed payment if accepted by the creditor must 
be imputed to account of the debt, but where there are several 
debts the creditor may choose which debt he will impute the pay- 
ment to. Donatio no?z praesz~mitur is applied as meaning that 
where a stranger pays the debt he is presumed to have paid it  
with the debtor's money. Payment or satisfaction is also pre- 
sumed from lapse of time, i.e., ( I )  three years from the last entry 
in merchant's accounts, (2) five years from the tenant's re- 
moval in the case of rent, (3) six years in the case of bills, and 
(4) 20 years in the case of obligations contained in holograph 
writings. Where a debt is constituted by writ or is the result of 
a credit transaction, payment cannot be proved by  witnesses. 

U n i t e d  States.-In the United States the law as a rule does 
not materially differ from English law. I n  some States, however, 
money may be recovered, even when it  has been paid under a 
mistake of law. The question of legal tender has been an im- 
portant one. I n  1862 and 1863 Congress passed acts making 
treasury notes legal tender (see GREENBACKS). After much liti- 
gation, the Supreme Court of the United States decided in 1871 
(Knox v. Lee) in favour of the constitutionality of these acts, 
both as to contracts made before and after they were passed. 
These notes are legal tender for all purposes except duties on im- 
ports and interest on the public debt. All gold coins and standard 
silver dollars are legal tender to  any amount. Silver coins below 
the denomination of a dollar are legal tender up  to $10, and cent 
and 5-cent pieces legal tender to an amount not exceeding 25 
cents. I t  falls exclusively within the jurisdiction of Congress t o  
declare paper or copper money a legal tender. By the constitution 
of the United States, "no State shall . . . make anything but 
gold and silver coin a tender in payment of debts" (art. i. s. 10). 

A number of American States have by statute or decision de- 
parted from the general rule that a receipt in full is insufficient 
to make an agreed part payment discharge the entire debt. . ~ ~ , i i  
in this connexion it should be noted further that a certified 
check, though it is commonly accepted as such, is not in fact 
legal tender. 

See I. Williston, Contracts I 120 ;  R. Pound, 18 Yale L. J. 454. 
PAYMENT BY RESULTS. A term used to describe vari- 

ous methods of wage remuneration in which some inducement 
is held out t o  the wage-earner to  increase his pay by increased 
production. The simplest method is to pay a straight rate per 
piece, so that the worker draws remuneration in strict proportion 
to the number of units of output produced by  him. Such pay- 
ment per piece may be accompanied by an agreement to pay a 
minimum wage whatever the output. 

The premium-bonus system is an interesting form of payment 
by results. The essence of this system is to fix by agreement be- 
tween employer and employed a basis time for the completion 
of a definite unit of work. At the same time, the workman is 
guaranteed a time-rate of wage. If the worker accomplishes the 
unit of work in less than the basis time, he receives, over and 





PAYMENT OF MEMBERS 

Remarks State 

Nevada. 
New  amps shire : 

Upner ' Lower 
I(____ 1 $10 per day during session M i l y e  

$zoo per biennium 
17 
-14 
2 1  

2.4 
51 
33 

Provincial sessions; limited to 60 days. 
Unlimited. 
Annual unlimited session. 
Biennial sessions; limited to 60 days. 
Annual session. 
Biennial sessions; limited to 60 days. 

37 
421 
63 
,$'I 
'50 
1 2 0  

Kew ~ersey  . 
New Mexico . 
New york . . 
North Carolina . 
Korth Dakota . 
Ohio . . . 
Oklahoma . . 

4' ' 113 
.is 1 1.30 
44 j 107  

$ joo p.a. 
$5 per day during session 
$ ~ , j m  p.a. 
$4 per day during session 
$5 per day 
$1,000 per biennium 
$6 per day for first 60 

days; thereafter $2 

$3 per day during session 
$2,  $00 per biennium 

9 ,  3 ,  3 ,  ,, 60 ,, 
Biennial sessions; unlimited in length. 

1 ,  ,> 
13 ,, limited to 40 days. 
11 , , unlimited. 

Oregon . . . 
Pennsylvania . 

9 ,  

,, stationtry, 
and postage 

Mileage 
, f 
, > 

3 ,  

;\nnual session; limited to 60 days. 
Annual sessions. 
Biennial ,, limited to 60 days. 

,, unlimited but paid for 
ngt more than 75 days. 

lihode Island 
South Carolii~a 
South Dalcota 
Tennessee . 

$ 5  per day during session 
$10 per day for 40 days 
$ j per day of attendance 
$4 >, >) 1 1  , 1 

$ j  per day for first 60 
days; thereafter $ 2  

$4 per day during session 
$400 per biennium with 

addition? for extra ses- 
sions 

$ 500 p.a. 
$ j per day during session 

Texas . . . 
Biennial sessions; unlimited in length. 
Biennial scseions; limited to 50 days. Utah . . 

Vermont . 
, 9 ,, unlimited. 
7 ,  ,, limited to 60 days. 
3 ,  1 ,  1 ,  1 ,  60 ,, 
3 7 7 > , r  ,, 60 ,, 
) j  ,, no limit or length. 
9 ,  ,, limited to 40 days. 

Virginia . . 
Washington . . 
West Virginia . 
Wisconsin . , 

Ifryoming 
OTHER COUNTRIES 
Argentina . . 

$ 3 ,  ,, ,, 2 f 

$ ~ O O  per biennium 
$12 per day of session 

18,000 paper pesos per 
year 

6 I 2 Austrian schillings 
per month 

Uppcr: 8,000 francs p.a. 
{Lower: 25,- ,, ,, 

Free 
Austria . . . 

, , 
Free pass between 

residence a n d  
Capital 

Belgium . 

Bolivia. . . k72 per month during 
session 

2 0 0  milreiss per day 
400 levas per day of ses- 

Sessions last 60-90 days. 
Paid during session, Nay 3 to end of Sept. 

Free 
, , Hra~i l  . . . 

Bulgaria . . 
sion 

j,ooo Kr. per month 
5,600 or 7,200 Kr. p.a. 

Czechoslovakia . 
Denmark . . Lower amount for those ~vhose homes are 

in Capital. 
480 Egyptian A p.a. 
60,000 francs p.a. 

Egypt . . . 
France . . . Deductions for pensions for members' 

widows and orphans. 
Germany . . 
13aden. . . 
Bavaria. . . 
Hesse . . 
Prussia . . . 
Saxolly . . . 
lhuringen . . 
n'urtteinberg . 
Greece . . . 

66 493 
None 7 2 

None 129 
Xone 70 

79 450 
None 96 
Xone 53 

1 2 0  

619 marks per month 
8-12 ,, ,, diem 
300-400 marks per month 
100-200  ,, ,, ,, 
618 marks per month 
495-5 j 7 marks per month 
354-442 1 7  ,, ,, 
3-450 3 ,  ,, ,, 
7,000 d r a c h m a e  p e r  

month 
800 pengos per month 
15,000 lire p.a. 
3 , m  yen p.a. 
6,000 dols. p.a. 

(Upper: 16/8 per day in 
J session if not residing 

l\L:'e;h::~;:. 
6 , m  Kr. p.a. 
5,000 paper dollars per 

month 
1,200 zlotys p.a. 

Hungary . . 
Italy . . . 
Japan . . . 
Mexico . . . 

-411 get free travel 
Free 

2, 

Only Deputies. Oldconstitutionin abeyanct 

Netherlands. 

I jo members of the Storting. None 150 
2 0  40 

111 41 4 

Norway . . 
Paraguay . . 
Poland . . . 

joo lei per day of attend- 
ance plus 2 ,000  lei per 
month 

6,030 pesetas p.a. 
24 Kr. per day (32 if liv- 

ing outside the Capital) 

Rumania . . 
Constitution in abeyance. 

Spain . . 
Sweden. . 

Extra sessions bring extra payment a t  same 
rate. 

Upper: 15-30 fr per day Upper paid by the Canton they represent. Switzerland. . . . 44 19' {Loiirr: 25 <fr. 'per day Lower paid by Federal Govt. 

(present) 
Yugoslavia. . . . 1 None I 315 1 300 dinars per day Constitution in abeyance. 



PAYN, JAMES (1830--18g8), ~ n ~ l i ' s h  novelist, was born at  
Cheltenham, on Feb. 28, 1830. H e  edited Chambers's Journal 
with much success for I j years. H e  removed to London in 
1861. I n  the pages of the Journal he published in 1864 his 
most popular story, Lost Sir Massingberd. Payn wrote some 
hundred novels, among the best known being Curlyon's Year 
(1868)~ By Proxy (1878), and The Talk of the Town (1885). I n  
1883 he succeeded Leslie Stephen as  editor of the Cornhill Maga- 
zine and continued in the post until the breakdown of his health 
in 1896. H e  died in  London, on March 25, 1898. 

A biographical introduction to his The Backwater of Li fe  was 
furnished by Sir Leslie Stephen. 

PAYNE, JOHN HOWARD (1791-18j2), American actor 
and playwright, was born in  New York city, on June g, 1791. 
When but 14 years of age, Payne established and edited The 
Thespian Mirror, of which 14 numbers were published. I n  1806 
he published Julia, his first play, which was performed a t  the 
Park theatre, New York city, the same year. On Feb. 24, 1809, 
also a t  the Park theatre, Payne made his dkbut as an actor, play- 
ing the part of NorVal in the tragedy of Douglas. His instant 
success in this r ~ l e  was followed by successes as zaphn0 in 
Mahomet, Octavian in The Mountaineers, Salem in Barbarossa, 
Tancred in Sigismonda and Romeo in Romeo and Juliet. I n  1813 
he was engaged a t  the Drury Lane theatre in  London. He re- 
mained in England or France for nearly 2 0  years as an actor and 
playwright. During his stay in Europe he wrote, translated, or 
adapted for the English stage more than 60 plays. For a time he 
was employed by the Drury Lane theatre to  live in Paris and make 
translations and adaptations of French drama. I n  1818 he wrote 
Brutus, which, produced a t  Drury Lane with Edmund Kean in the 
title rGle, ran for 50 nights. I t  speedily became a favourite in 
America and formed part of the regular repertoire of McCullough, 
Edwin Forrest and Edwin Booth. I n  May 1823 his opera, Clari; 
or the Maid of Milan, was performed a t  the Covent Garden 
theatre, London. This is the opera in which his famous song Home 
Sweet Home appears, and it  was first sung on that occasion by Ann 
Maria Tree. Washington Irving was Payne's constant friend 
and adviser while in England and aided him materially in writing 
the popular Charles the Second. Payne was the first American 
who as an actor or attracted a great deal of attention 
in England. H e  corresponded with Charles Lamb, and cherished 
a n  ardent but unrequited love for Mary Shelley. I n  1832 Payne 
returned to America. H e  became interested in the Cherokee 
Indians with whom he lived for a time in the hut of John 
Ross, their famous chief. H e  espoused their cause against the 
Government in memorials and magazine articles, and collected 
their myths and traditions. I n  1842 President Tyler appointed 
him American consul a t  Tunis, Africa, but he was recalled in 
1845. I n  1851 he was reappointed t o  his old post. H e  died a t  
Tunis on April 9, 185 2.  

Bibliographies of Payne9s writings are found in ~h~ Literary Col- 
lector (Mar. 1905) ; and in the Cambridge History o f  American~itera- 
ture, vol. i. (Ig17). See G.  ~ ~ ~ ~ i ~ ~ ~ ,   if^ and writings o f  John 
ard Payne (1875) ; C. H. Brainard, John Howard Payne (1885) ; 
Bibliophile Society, Romance of n a r y  W .  Shelley, John Howard Payne 
and Washington I r v i ~ g  (1907) ; W .  T. Hanson, Early Li fe  o f  John 
Howard Payne (1913). 

PAYNE, PETER (6. 1380--14551, English Lollard and 
Taborite, the son of a Frenchman by an English wife, was born 
a t  Hough-on-the-Hill near Grantham, about 1380. H e  was edu- 
cated at  Oxford, where he adopted Lollard opinions, and had 
graduated as a master of arts before Oct. 6, 1406, when he was 
concerned in the irregular proceedings through which a letter de- 
claring the sympathy of the university was addressed to the 
Bohemian reformers. From 1410 to I414 Payne was principal of 
St. Edmund Hall, and during these years was engaged in contro- 
versy with Thomas Netter of Walden, the Carmelite defender of 
Catholic doctrine. I n  1414 he was compelled to  leave Oxford and 
taught for a time in London. 

Ultimately Payne took refuge in Bohemia, where he became a 
leader of the reformers at  Prague. H e  joined the sect of the 
"Orphans," and had a prominent part in the discussions and con- 
ferences of the ten years from 1420 to 1430. Payne was one of the 

Bohemian delegates to  the council of Prague. H e  arrived a t  Base1 
on Jan. 4, 1433, and his unyielding temper and bitter words 
probably did much to prevent a settlement. The Bohemians left 
Base1 in April. The party of the nobles, who had been ready to 
make terms, were attacked in the Diet at Prague, b y  the Orphans 
and Taborites. Next year the dispute Icd to  open war. The nobles 
were victorious a t  Lipau on May 29, 1434, and i t  was reported 
in England that Payne was killed. When soon afterwards the 
majority of the Orphans joined the moderate party, Payne allied 
himself with the more extreme Taborites. I n  Feb. 1437 the pope 
desired the emperor Sigismund t o  send Payne to be tried for heresy 
at  Basel. Payne took refuge with Peter Chelcicky, the Bohemian 
author. Two years later he was captured and imprisoned at  
Gutenstein, but was ransomed by his Taborite friends. Payne 
took part in the conferences of the Bohemian parties in  1443- 
1444, and again in 1452. H e  died a t  Prague in 1455. Payne was 
also known as Clerk a t  Oxford, as Peter English in  Bohemia, and 
as Freyng, after his French father, and Hough from his birth place. 

BIBLIOGRAPHY.-T~~ chief facts of Payne's English career are given 
in the Loci e libro veritatum of T. Gascoigne (ed. Thorold Rogers, 
Oxford, 1881). For his later life the principal sources are contained 
in the Monuments conciliorum generaliufn saeculi v., Saeculi xv., or 
saeculi quintodecimi, vols. i.-iii. (Vienna, 1857-18~~). For modern 
authorities consult Palacky, Geschichte von BGhmen, vii.-ix., and 
Creighton's History o f  the Papacy. The biography by James Baker, 
A Great (1~941, is too partial. 

PAYNTER (or PAINTER), WILLIAM (c. 1540-1594)~ 
English author, was a native of Kent. H e  matriculated a t  St. 
John's college, Cambridge, in  I 5 5 4  I n  1561 he became clerk 
of the ~rdnance  in the Tower of London, a position in which he 
"Pears to  have amassed a fortune out of the public funds. I n  
1.586 he confessed that he owed the government a thousand 
pounds, and in the next Year further charges of peculation were 
brought against him. I n  1591 his son Anthony owned that he 
and his father had abused their trust, but Paynter retained his 
office until his death. The first volume of his Palace of Pleasure 
appeared in 1566. I t  included 60 tales, and was followed in the 
next Year by a second volume containing 34 new ones. A second 
improved edition in  1575 contained seven new stories. Paynter 
borrows from Herodotus, Plutarch, Aulus Gellius, Aelian, Livy, 
Tacitus, Quintus Curtius; from Giraldi Cinthio, Matteo Bandello, 
Ser Giovanni Fiorentino, S t ra~aro la ,  Queen Margaret of Navarre 
and others. T o  the vogue of this and similar collections we owe 
the Italian setting of SO large a proportion of the Elizabethan 
drama. The early tragedies of Appius and Virginia, and Tancred 
and G i s m ~ n d  were taken from The Palace of Pleasure; and among 
better-known plays derived from the book are the Shakespearian 
Timofl of Athens, All's Well that Ends Well (from Giletta of 
Narbonne), Ikaumont and Fletcher's TrizlmPlz of Death and 
Shirley's Love's Cruelty. 

The Palace o f  Pleasure was edited by Joseph Haslewood in 1813. 
This edition was collated (1890) with the British Museum copy of 
1575 by Mr. Joseph Jacobs, who added further prefatory matter, 
including an introduction dealing with the importance of Italian 
nOvezze in E1izabefhan drama. 

PAYSANDU, the second city of Uruguay in importance, 
capital of a department of the same name, is situated upon the 
east bank of the Uruguay river, 300 mi. by rail X.W. of Monte- 
video. Pop about 40,000. Growth is constant because of immigra- 
tion and a favourable climate. The Uruguay river is navigable 
for steamers of 14 ft. draft and Paysandfi has become an im- 
portant port. Regular steamer communication is maintained with 
Buenos Aires and Montevideo. A railway connects with Monte- 
video toward the southeast, and another penetrates the northern 
country t o  the Brazilian frontier. Paysandfi is the centre of the 
meat packing and frozen meat industry of the republic and also 
possesses breweries, sawmills, creameries, canning establishments, 
tanneries, flour mills, etc. I t  has a street car system, electric 
lights, a public library, theatre, two public markets, hospital and 
meteorological observatory. There are some good government 
buildings, and several bank and hotel buildings in  modem style. 
The town was named in honour of Pay Sandh, a priest. 

The department of Paysand&-area, 5,117 sq.mi.; pop. (1938 
estimate) 80,258-is one of the richest stock raising regions. 



PAZ SOLDAN-PEABODY 
PAZ SOLDAN, MARIAN0 FEEIPE (1821-1886), 

Peruvian historian and geographer, was born at  Arequipa, on 
Aug. 2 2 ,  1821. H e  studied law, and after holding some minor 
judicial offices, was minister to  New Granada in 1853. In  1860 
Castilla made him director of public works. I n  1861 he published 
his great atlas of the republic of Peru, and in 1868 the first volume 
of his history of Peru after the acquisition of her independence. 
A second volume followed, and a third, bringing the history down 
to 1839, was published after his death by his son. I n  1870 he was 
minister of justice and worship under President Balta, but shortly 
afterwards retired from public life to  devote himself to his great 
geographical dictionary of Peru, which was pcblished in 1877 
During the disastrous war with Chile he sought refuge at Buenos 
Aires, where he was made professor in  the National college, and 
where he wrote and published a history of the war, Historia d@ la 
Guerra del Pacific0 (1884). H e  died a t  Lima on Dee. 31, 1886. 

PEA (Pisum), a genus of the family Leguminosae, consisting of 
herbs with compound pinnate leaves ending in tendrils, by means 
of which the weak stems are enabled to support themselves, and 
with large leafy stipules at  the base. The flowers are typically 
"papilionaceous" (see LEGUMIN~)S~E)  with a "standard" Or large 
petal above, two side petals or willgs, and two front petals below ' 
forming the keel. The stamens are ten-nine united, the tenth 
usually free or only slightly joined t o  the others. This separation 
allows approach to the honey which is secreted a t  the base of the 
stamina1 tube. The ovary is prolonged into a long, thick, bent style, 
compressed from side to side a t  the tip and fringed with hairs. 
The fruit is a characteristic "legume" or pod, bursting when ripe 
into halves, which bear the large globular seeds (peas) on their 
edges. These seeds are on short stalks, the upper extremity of 
which is dilated into a shallow cup (af'il) ; the two seed-leaves 
(cotyledons) are thick and fleshy, with a radicle bent along their 
edges on one side. 

The genus is exceedingly close to Lathyrus, being only dis- 
tinguished technically by the style, which in the latter genus is 
compressed from above d~wnwards and not thick. I t  is not sur- 
prising, therefore, that under the general name "pea" species both 
of pislim and of L a t h ~ r u s  are included. The conlmon field Pea 
with purple flowers, tan-c010ured or compressed mottled seeds and 
two to four leaflets is Pisum arvense, which is cultivated in all 
temperate Parts of the globe, but which, according to the Italian 
botanists, is truly a native of central and southern Italy The gar- 
den Pea, P. sativum, which has white flowers, is more tender than 
the preceding, and its !rigin is not known it  has not been found 
In a wild state, and l t  1s considered that It may be a form of P. 
arvense, having, however, from four to six leaflets to each leaf 
and globular seeds of uniform colour. 

P. sativum was known to Theophrastus and D e  Candolle (Origin 
of Cldtivated Plants, P. 329) points out that the word "pison" 
or its equivalent occurs in the Albanian tongue as well as in Latin, 
whence he concludes that the pea was known to the Aryans, and 
was perhaps brought by them into Greece and Italy. Peas have 
been found in the Swiss lake-dwellings of the bronze period. The 
garden peas differ in size, of pod> degree of 
productiveness, form and colour of seed, etc. The sugar peas are 
those in which the inner lining of the pod is very thin instead of 
being that the pod can be eaten' 
most papilionaceous plants, peaflowers are self-~ollinated' The 
numerous varieties of peas in  cultivation have been obtained by  
cross-fertilization, and also by selection. Peas constitute a highly 

diet the large quantity 
materials they contain in addition to  substantial amounts of 
starchy and saccharine matters. 

The sweet pea, cultivated for the beauty and fragrance of its 
flowers, is a species of the allied genus Lathyrus (L. odoratus), a 
native of southern Europe. The chick pea (Cicer arietinum), cul- 
tivated in many countries, is still farther removed from the true 
peas. The everlasting pea of gardens is a species of Lathyrus (L. 
latifoliz~s) with very deep fleshy roots, bold foliage, and beautiful 
but scentless flowers. The cowpea (Vigua silzensis) is more 
closely related to  the bean (Phaseolzis) than to the true peas. 
The most important edible variety in the United States, the 

Blackeye, is extensively grown and marketed along with dry beans, 
as well as being grown in home gardens in the southern states. 

The field pea (P. arvense) and garden or English pea (P. sati- 
vum) are cool season plants that cannot tolerate hot weather. 
Garden peas have been developed to their highest perfection in 
England, where they can be grown all summer. The  best English 
varieties are not adapted to the warmer climate of the United 
States, and the principal varieties grown in the United States are 
inferior in  quality to the best English varieties. Peas can be 
grown in the lower latitudes (such as the southern United States) 
only as late fall, winter o r  early spring crops. The plants will 
tolerate some frost but not hard freezing. 

In  Great Britain and northern Europe early peas are  grown 
from November onward through the winter by elaborate cultural 
methods involving artificial protection and transplanting of seed- 
lings to  sheltered locations, but such methods are not used in 
America, where fall and winter sowings .are made far  enough 
south so that hard freezing rarely occurs. Spring sowings in the 
United States are norn~ally made about a month to  six weeks be- 
fore the average date of the last freeze and are finished before 
the frost-free date. Peas thrive on :vide range of soils, but the 
soil should be rich, well drained, well-limed, well prepared and 
kept free of weeds. Inoculation of the seed with pure cultures of 
nitrogen-fixing bacteria is a generally profitable and common prac- 
tice. I n  many pea-growing districts of the United States the soils 
are so generally infected with a wilt disease that only wilt re- 
sistant varieties can be grown successfully. 

~ 0 ,  home garden and marketing fresh, either dwarf o r  tall-vined, 
large-podded sorts are sown in rows 2 to  4 i t .  apart, depending on 
the variety. One to 2 bu. of seed per acre is sown. When grown 
for  home or fresh market the tall varieties are supported on twigs 
o r  brush, or on light trellises of twine. I n  the United States peas 
fo r  canning or freezing are sown as grain is sown, solid over the 
field in  rows 7 or 8 in. apart, a t  the rate of about 4 bu. of seed per 
acre. Since they are not cultivated or hoed. the soil must be thor- 
oughly prepared and comparatively free from needs. These peas 
are sown lVith a grain drill and harvested with a mowing machine 
or special pea harvester, and the entire plants are then passed 
through a "viner"-a machine that removes the peas from the 
pods and separates them from all leaves and debris. The shelled 
peas are hauled to the processing plant and canned or frozen within 
a few hours. For fresh market, the pea pods are picked by hand. 
Field peas are for  use dry and are also sown in rows 7 o r  8 in. apart. 
The entire plants are harvested before the seeds shatter from the 
dry pods and they are allowed to dry in  small shocks or  windrows 
in the field, then threshed and cleaned-all by machinery. 

I n  the United States from 1930 to 1941 about 104,000 acres of 
peas were grown annually for  marketing fresh. From 1930-39 
about 266.000 ac. per year were grown for processing, 331,000 ac. 
in 1940 and more than 360,000 ac. in 1941. From 1930 to 1941 
about 260,000 ac. were grown for dry peas. (V. R. B.) 

PEABODY, ANDREW PRESTON (1811-Is93), U.S. 
and author, was born in Beverly, Mass., March 19, 

1811. H e  was graduated from Harvard university a t  the age of 
I and from the Harvard divinity school at 21. In 1833 he be- 

came minister of the South Parish Unitarian church in Ports- 
mouth, N.H., where he remainedllntil 1860. From iS60-81 he 
served as PIummer Professor of Christian Morals a t  Harvard, and 
for many years he was editor of the America7t Review, to 
which he was a frequent contributor. His numerous books and 
articles treated largely of religious matters, although they cover a 
wide range of subjects. He died March Io, 1893. 

PEABODY, ELIZABETH PALMER (1804-1894), 
American educationist, was born a t  Billerica (&lass.), on RIay 
16, 1804. Educated a t  a small private school by her gifted mother, 
as were her sisters Sophia (Mrs. Nathaniel Hawthorne) and 
Mary (Mrs. Horace Mann), she began her own teaching a t  16. 
Later she was assistant in A. Bronson Alcott's famous Temple 
school, of which she published a Record (1835). Although over- 
shadowed by Margaret Fuller, she was one of the leading feminine 
figures in the Transcendental movement, her West street book- 
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shop becoming a sort of club. She opened in Boston in 1860 the 
first kindergarten in America. In  1867 she went to Europe to 
study Froebel's methods at  first hand, and thereafter through 
training classes, lectures, magazine contributions and her editing 
of the Kindergarten Messenger (1873-77) she spread the new 
theories. Her writing reflects her dominant interests. She died a t  
Jamaica Plain, on Jan. 3, 1894. 

See Elizabeth Peabody, a master's thesis from the University of 
Chicago, by Doris L. McCart (1918). 

PEABODY, GEORGE (1795-1869)) American philanthro- 
pist, was descended from an old yeoman family of Hertfordshire, 
England, named Pabody or Pebody. H e  was born in the part of 
Danvers which is now Peabody, Mass., on Feb. 18, 1795. After 
being apprenticed at  a grocery store, he became assistant to his 
brother, and afterwards to  his uncle, who had a business in 
Georgetown, District of Columbia. H e  served as a volunteer in 
the War of 1812, and afterwards became partner with Elisha 
Riggs in a dry goods store a t  Georgetown. Through his energy 
and skill the business increased with astounding rapidity, and, on 
the retirement of his partner about 1830, Peabody found himself 
a t  the head of one of the largest mercantile concerns in the world. 
About 1837 he established himself in London as merchant and 
money-broker a t  Wanford court, in the City, and in 1843 he 
withdrew from the American business. 

Peabody gave fjo,ooo for educational purposes at  Danvers; 
f 200.000 t o  found and endow a scientific institute in  Baltimore; 
various sums to Harvard university; f700,ooo to the trustees of 
the Peabody Educational Fund to promote education in the 
southern States; and f joo,ooo for the erection of dwelling-houses 
for the working-classes in London. H e  received from Queen Vic- 
toria the offer of a baronetcy, but declined it. I n  1867 the U.S. 
Congress awarded him a special vote of thanks. H e  died in Lon- 
don on Nov. 4, 1869; his body was carried to  America in a 
British warship, and was buried in his native town. 

See the Life (Boston, 1870) b y  Phebe A. Hanaford. 

PEABODY, JOSEPHINE PRESTON (1874-1922), 
American poet, was born in Brooklyn, N.Y., in 1874, and educated 
a t  Radcliffe college. I n  1898 she published T h e  Wayfarers: A 
Book of Verse. Her later publications include Fortune and Men's 
Eyes :  N e w  Poems wi th  a Play (1900) ; Marlowe, a drama (1901) ; 
Pan: A Cl~oric Idy l  (1904) ; T h e  Piper, a play (1909) ; T h e  Sing- 
ing M a n  (1911); T h e  Wol f  of Gz~bbio,  a play (1913); Harvest 
M o o n  (1916) ; T h e  Chameleon (191 7)) and Portrait of Mrs.  W., 
a play (1922). T h e  Piper won the Stratford-on-Avon prize and 
was produced a t  the Memorial theatre a t  Stratford in 1910. I t  was 
subsequently played in New York. Her  plays are all poetic in 
form. She died at  Cambridge, Mass., on Dec. 4, 1922. 

See Diary and Letters of Josephine Preston Peabody (1925) ; 
Collected Poems of Josephine Preston Peabody (1927) ; and Collected 
Plays of Josephine Preston Peabody (1927). 

PEABODY, a city of Essex county, Massachusetts, U.S.A . 
I 3  m. N.E. of Boston; served by the Boston and Maine railroad. 
Pop. (1920) 19,552 (36% foreign-born white, largely from 
Greece, Ireland, Russia and Poland) ; 21.711 federal census 1940. 
The  city has a land area of 16.8 sq.mi. I ts  factory output (prin- 
cipally leather, shoes, leather machinery and cotton goods) was 
valued in 1937 at  $41.603,442. The area originally formed 
part of the town of Salem; then (1752) of the district and (1757) 
the town of Danvers. In  1855 it  was separately incorporated as 
the town of South Danvers, and in 1868 the name was changed 
to honour George Peabody, the philanthropist, a native of the 
town. I t  was incorporated as a city in 1916. 

PEACE, CHARLES (1832-1879), English criminal, was 
born at  Darnley. H e  started his career as a Manchester portico 
robber, but in 1876 shot P. C. Cook, who attempted to capture 
him when burgling a house a t  Whalley Range. Though a man 
named Habron was sentenced for this (afterwards pardoned on 
Peace's confession) the police correctly ascribed to Peace the 
shooting of Arthur Dyson at  Banner Cross in a quarrel over a 
woman. Peace then disappeared from police ken for years; he 
was in fact living in Evelina road, Peckham, as "Mr. Thompson, 
a gentleman of independent means," and a t  nights carried out 

the series of widespread burglaries which entirely baffled the I police, He was arrested almost by accident on Blackheath, the 
police a t  first not knowing who he was, and hanged for the mur- 
der of Dyson in Feb. 1879. His plea that the killing was acci- 
dental in both cases was rejected, popular feeling being bitter 
against him. After his death he became a legendary figure, the 
wildest exploits being ascribed to him. 

See The illaster Criminal, The  Life Story of Charles Peace (1910) ; 
R. W. Postgate, Murder, Piracy and Treason (1926). 

PEACE, a river of western Canada. I t  rises in the Rocky 
mountains near 55" N., and breaking through the mountains, 
flows north-east into Slave river, near Lake Athabasca. The dis- 
trict between 56" 40' and 60" N., and between 112" W. and the 
Rocky mountains is usually known as the Peace River district. 

Here about Grande Prairie and Dunvegan some grove-like open- 
ings in the forests and a slightly longer growing season than 
obtains in  the districts immediately surrounding, have attracted 
farming settlement. The Peace River district is now connected 
by railway with Edmonton and may soon seek an outlet across 
the Rockies to join the C.N. railway to Prince Rupert. Oats, 
vegetables and dairy farming do well. There are probably 12 

million acres suitable for mixed farming in the Peace basin be- 
tween Hudson Hope and Vermilion Chutes. 

PEACE, freedom from war or hostilities; a state or relation 
of concord and amity. I n  international law, that condition of 
a nation not a t  war with another. Gudelinus in  his De jzire pacis 
comme?ztarius (1620) defines peace as "tranquil freedom, con- 
trary to war of which it  constitutes the end and the destruction." 

Although ever since the dawn of history war has been a recog- 
nised institution and custom, it  has been increasingly realised, 
with the advance of civilisation, that the use of violence and 
force was an abnormal condition which ought to  be entirely 
eliminated from human affairs. More particularly in the world 
as it now exists with a dense and rapidly rising population de- 
pendent for its maintenance and welfare on highly developed 
international communications, war means the paralysis, if not 
the actual destruction, of culture, economic progress and human 
civilisation. Modern weapons of warfare are now so efficient 
and destructive that hostilities can no longer be confined to the 
combatant forces of the belligerents, but bring disaster and the 
horrors of war to peaceful inhabitants without distinction of age 
or sex. The problem, therefore, of how best to  prevent war 
assumes a t  present a more vital importance than it  has ever had 
before. 

Much reliance was placed in the past on the "balance of power'' 
1 and on treaties of military alliance between the great Powers, 
but such schemes utterly failed to  maintain peace in the world. 
In proportion as they guaranteed immunity from attack to the 
Powers within the particular group, they tended to stimulate war 
with outside States and were in fact a cause rather than a pre- 
vention of war. 

More progressive minds have based their plans for the pres- , ervation of peace on a federation or union of all the "civilised" 
Powers. The creation of an International Tribunal and of an 

, International Legislature form a prominent feature of these 
schemes. On the other hand, more recent jurists believing that 
the society of nations is in a perpetual condition of anarchy be- 
cause it  possesses no code of law have advocated the codifica- 
tion of international law so as to  render it universal and binding 
on all nations. Again, disarmament or a t  least the general limita- 
tion of armaments to the lowest possible point, has also been put 
forward as an essential element of peace. 

As t o  the federation of States for the maintenance of peace, 
there are three plans which for their outstanding merit and be- 
cause of the influence they have exercised on the present day 
organisation of the society of nations, deserve special attention. 
They are, in the chronological order of their publication, St. 
Pierre's Projet poztr rendre la paix perpe'tuelle e n  Europe; Jeremy 
Bentham's Plan for a n  U n i v ~ r s a l  and P e r p ~ t z ~ a l  Peace and Kant's 

' Zum ew'gen Frieden. 
Abbe d e  St. Pierre.--St. Pierre's project, published in 1713~ 

was the outcome of the difficulties attending the settlement of the 



PEACE 41 3 
peace a t  the Conference of Utrecht which so much impressed the 
author that he set out a t  once to  work a scheme for the abolition 
of war. The first article of the project provides that the twenty- 
four Christian States of Europe should form themselves into a 
perpetual alliance for their mutual security against both foreign 
and civil war and for the mutual guarantee of their respective 
possessions and of the treaties of peace. The third article enacts 
that the Allies were to  renounce the right of making war against 
each other and first seek reconciliation through the mediation of 
the rest of the members of the alliance and, in the event of the 
failure of mediation, to  refer the disagreement for arbitration 
to the "Senate of Peace" which thus became a permanent and 
compulsory arbitral court. The sanction for these provisions 
is contained in article 4 of the project which stipulates that if 
any of the Allies should refuse to comply with the award of the 
Senate, for  which three-fourths of the votes were sufficient, or 
should ignore any of the regulations passed by the Alliance or 
should prepare to  wage war, then the Alliance was to  arm and 
act offensively against the contravening State until i t  was reduced 
t o  obedience. 

J e r e m y  Bentham.-Bentham's plan was published in 1789 
and is based upon two fundamental principles, both of which the 
author considered essential for the success of the peace move- 
ment:- (~) the reduction and fixation of the forces of the sev- 
eral States which composed the European Concert; (2)  the 
emancipation of the colonial dependencies of each State as such 
colonies were a constant source of war. As a natural corollary to 
the preservation of peace, Bentham urged the establishment of 
a n  International Court of Judicature for the settlement of dis- 
putes between the States and also of a Common Legislature for 
recording the resolutions agreed to by the States and for placing 
under the ban of Europe any State which should refuse to con- 
form itself to  these resolutions. The most powerful instrument, 
however, for the sanction of these resolutions was public opinion, 
aided by  the liberty of the Press and the suppression of secret 
diplomacy. 

I m m a n u e l  Kant.-Kant's project for a perpetual peace (pub- 
lished in 1795) is based upon the same idea of a general federa- 
tion of States, but is further developed on more general and 
universal lines. The author lays down as a first condition of a 
perpetual peace that the civic constitutipn of every State adhering 
to the proposed league should be republican, viz., a form of gov- 
ernment where every citizen participates by his representatives in 
the exercise of the legislative power land especially in that of 
deciding on the question of peace as against war. The second 
condition is that the public law of Europe should rest on a federa- 
tion of free States. Nations cannot escape from the lawless con- 
dition which connotes wars unless they renounce, as private 
individuals have renounced, their uncivilised ways and submit 
themselves t o  obligatory public laws and form thus a civitas 
gentium which should gradually extend so as to  comprise ulti- 
mately all the peoples of the world. Here then is the first idea 
of a n  organisation which includes all nations, and not only the 
Christian or European States as in  all the schemes that have 
preceded Kant's. 

The  first time tha t  a gathering of nations ever assembled for 
discovering means t o  maintain peace occurred in 1899 at  The 
Hague Conference a t  which twenty-six States participated. The 
chief outcome of their deliberations was the Convention for the 
Pacific Settlement of International Disputes. The Second Peace 
Conference of 1907, which also met a t  The Hague and included 
the representatives of forty-four States-practically the whole of 
the world's then independent nations-re-affinned the Convention 
and further developed it. 

Mediation.- The first method advocated by The Hague Con- 
vention for the prevention of wars is Mediation (articles 2 to 8). 
Mediation itself was not a new instrument in international rela- 
tions. Both the Peace Treaty of Paris, 1856, and the Berlin Act, 
1885, provide for an appeai t o  mediation for the purpose of 
avoiding further conflicts i n  the Near East between the signatory 

THE HAGUE PEACE CONFERENCES 

Powers. But what is special in  The Hague Convention is its 
generalisation which makes i t  applicable to all conflicts and the 
recognition that even States which are stranger to  a dispute have 
a right to offer their good offices or mediation and that the exercise 
of this right must never be regarded as  a n  unfriendly act. 

Arbitration.- The second method put forward by The  Hague 
Convention for the pacific settlement of disputes is Arbitration, 
which has in fact proved the best instrument-for avoiding war 
in the past. After the period following the Napoleonic wars, 
arbitration steadily increased and the impetus given to i t  by 
The Hague Conferences further developed this "most equitable 
and efficacious" means for the preservation of peace. A "Per- 
manent Court of Arbitration" was set on foot a t  The Hague in 
1900 in accordance with the organization provided in The Hague 
Convention. The fundamental principle is contained in Article 
1 5  of the Convention:-"International arbitration has for its 
object the settlement of differences between States by judges of 
their own choice and on the basis of respect for law." I n  1903 
an important step mas taken by Great Britain and France which 
agreed to submit to arbitration all disputes of a legal nature not 
invoking their "vital interests, independence, honour or the inter- 
ests of third States." Many other Powers followed the lead given 
by this treaty, but there was a serious drawback in the restric- 
tive clause of vital interests and also in the fact that the question 
whether a dispute is of a legal nature or not was left to  the dis- 
cretion of the parties. The subject of compulsory arbitration was 
lengthily discussed a t  the Second Peace Conference, 1907, but no 
agreement to a Convention by absolute majority could be obtained 
although 31 States voted in its favour. The final Act of the Con- 
ference contains the f o l l o ~ i n g  declaration:-"The Conference is 
unanimous in ( I )  admitting the principle of compulsory arbitra- 
tion; ( 2 )  in  declaring that certain disputes, in particular those 
relating to the interpretation and application of the provisions 
of international agreements, may be submitted to compulsory 
arbitration without any restriction." Meanwhile, arbitration trea- 
ties multiplied. I n  the treaty concluded between the United States 
and France on Feb. 6, 1928, and vhich \\as intended to serve 
as a model for similar treaties with the other Powers, the restric- 
tive clause of vital interests, independence and honour was sup- 
pressed and all legal disputes mere declared to be subject t o  
arbitration with the only exception of disputes within the "domes- 
tic" jurisdiction of either of the parties (including the Monroe 
doctrine for the United States) or involving the interests of third 
parties. (France further reserved her obligations under the Cove- 
nant of the League of Nations.) I n  this respect, the treaty was 
much more satisfactory as i t  expressly specified the questions 
excluded from arbitration and avoided the use of phrases which 
could be construed as including almost all international disputes. 

I n t e r n a t i o n a l  Commissions of Inquiry.- For the investi- 
gation of Lacts likely to  lead to a war and with which the parties 
were insufficiently acquainted, The Hague Peace Conferences rec- 
ommended the setting up of International Commissions of Inquiry 
entrusted with the duty of examining these facts and reporting 
thereon. Disputes involving the honour or the vital interests of 
the parties were, however, expressly excluded. This institution 
was used for  the first time in the Dogger Bank incident of 1904 
and most probably averted war between Great Britain and Russia. 
I n  1914 the so-called Bryan Peace Treaties were signed provid- 
ing for the establishment of Permanent International Commis- 
sions of Inquiry in all cases, even those involving the honour 
and vital interests of the contracting Powers with the obligation 
imposed upon them to refrain from hostilities until the inquiry 
was over. 

THE LEAGUE OF NATIONS 
The League established as an integral part of the treaties of 

peace which terminated the war of 1914-18 represented a serious 
effort to organize the community of States through a written 
Charter-the Covenant of the League of Nations. Before this 
war, no organized body was in existence to  detect the first menace 
of conflicts and by opportune action to prevent recourse to  arms. 
By article 11 of the Covenant every war or threat of war- 
whether immediately affecting any of the member States of the 

I 
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League or not-~vas declared to be a matter of concern to the 
whole League, which was empowered to take any action that might 
be deemed wise and effectual to safeguard the peace of the world. 
The League's organs-the Assembly and the Council-were in- 
tended to bring within full public discussion any international dis- 
pute likely to  lead to war and by maintaining personal contacts 
and co-operation between the leading statesmen of the world to 
allow time, by a procedure of delay, for  passions to cool. The 
methods adopted in the Covenant for the prevention of mar 
(when diplomacy and mediation had failed) were set out in article 
12, which was as follows:-"The members agree that if there 
should arise between them any dispute likely to  lead to a rupture, 
they will submit the matter either to arbitration or judicial 
settlement or to an inquiry by the Council and they agree in no 
case to resort to war until three months after the award by the 
arbitrators or the judicial decision or the report of the Council." 
The reference in the article to "judicial settlement" was meant to 
imply submission of the dispute to the Pernzane?zt C o u ~ t  o f  Inter- 
national Jz~stice set up a t  The Hague by a unanimous vote of 
the Assembly of the League of Nations on Dec. 13, 1920. The 
creation of this tribunal for the first time in the world's history 
provided States with a real Court of Justice organized On strictly 
judicial lines. I t s  jurisdiction was, on principle, optional. Article 
36 of the Statute of the Court offered, however, to  States the 
possibility of making this jurisdiction obligatory by providing 
that they might by a declaration recognize as "compulsory ips0 
facto and without special agreement the jurisdiction of the Court 
in all or any of the classes of legal disputes concerning ( a )  the 
interpretation of a treaty; (0)  any question of international lalv; 
( 6 )  the existence of any fact which, if established, v70uld consti- 
lute a breach of an international obligation; and (d) the nature 
and extent of the be made the breach an 
international obligation." The establishment of the Permanent 
Court did not displace the Court of Arbitration organized by The 
Hague Peace Conferences but left to States the choice between 
two kinds of jurisdiction, the one judicial and the other arbitral. 
o n  the other hand, the Permanent Court of Justice had a further 
function which was never possessed by  the Court of Arbitration, 
the function to deliver advisory opinions upon any dispute or 
question referred to  it by the Council or the Assembly of the 
League of h'ations and thus help these bodies in their task of 
effecting a conciliation by supplying them with an authoritative 
legal opinion on the question in controversy. For disputes other 
than those of a legal nature and which could not therefore be 
satisfactorily settled by either a judicial settlement or by arbitra- 
lion, the Covenant provided for submission to a n  inquiry by the 
Council and, as a further resort, to  the Assembly of the League. 
The Council's functions in such a case J+ere threefold:--(1) to 
investigate the dispute; ( 2 )  to endeavour to  effect a conciliation; 
(3) either unallimously or by a majority vote to publish a report 
setting forth the facts of the dispute and proposing a recom- 
mendation for its settlement (articles 15 and 1 7  of the Cove- 
nant).  ~ n d  a general tendency grew up to adopt Co?zciliation 
Commissio~zs in the first instance with subsequent reference to 
the Council if the  omm mission's proposals were not accepted by 
the ~ a r t i e s  to the dispute. The third Assembly of the League, by 
a unanin~ous resolution adopted on Sept. 22, 1922, recommended 
the conclusion by States of treaties for the setting up of such 
Conciliation Commissions. 

Until the Japanese aggression in Manchuria in 1931 and the 
Italian war in  Abyssinia in  1935-36-two events which signalized 
the breakdown of The League's peace machinery-the methods 
adopted by The League for the prevention of war seemed suffi- 
ciently effective to  encourage further hope in the future. I t  was 
responsible for the peaceful settlements of such disputes as  that 
between Sweden and Finland over the Aaland Islands, between 
Germany and Poland upon the Upper Silesian frontier, b e t ~ e e n  
Serbia and Greece and Albania in respect of the latter's boundar- 
ies, betmeen Poland and Czechoslovakia upon a similar boundary 
dispute. between Great Britain and Turkey in regard to the fron- 
tiers of 'Iraq, in the Memel incident in Jan. 1923 and in the very 
grave dispute between Greece and Bulgaria in Oct. 1925. Any 

one of these incidents might have led t o  war but for the timely 
intervention of the League. 

The Locarno Pact strove to  complete the League of Nations' 
organization by definitely securing the adhesion of Gerlnany and 
eliminating thus (until Germany's notice of withdrawal in 1933) 
that most critical dispute between France and Germany which had 
proved such a source of wars in Europe. By the Treaty of Mutual 
Guarantee concluded on Oct. 16, 1925, Germany and France and 
also Germany and Belgium undertook "that they will in no case 
attack or invade each other or resort to war against each other." 
They undertook, further, to settle by peaceful means "all ques- 
tions of every kind" which might arise between them and which 
could not be settled by diplomacy. This involved submission to 
the Permanent Court of International Justice or to  a Court of 
Arbitration of all "questions as to their respective rights," viz., 
judicial disputes, and reference to  a permanent Conciliation Com- 
mission of "all other questions." Failing settlement by concilia- 
tion, the dispute was to  be dealt with by the Council of the 
League of Nations. This compulsory submission to judicial settle- 
ment or arbitration accepted by France, Germany and Belgium 
applied also as betffeen Germany and Poland and Germany and 
Czechoslovakia and constituted a step in advance of article 13 of 
the covenant of the L~~~~~ which such submission volun- 
tary and not compulsory. 

The Paris Peace Pact, 1928.-The League of Nations did 
not completely abolish war, as  under articles 15 and 16 of the 
Covenant both a collective war and an individual war still re- 
mained possible either as  an ultimate sanction of the League's 
resolutions or in case all peaceful means had failed To help fill 
up this gap, a multilateral treaty, knoTvn as the Paris Peace Pact, 

signed on 27, 1928, for  the "renunciation of war.fi B~ 
Dee. 5, 1928, 59 nations out of the 64 independent States of the 
nor.d, had adhered to the pact. july I g z g  the U.S.A. de- 

clared the pact in operation; subsequently every sovereign s tate  
except three South American Republics agreed to it. ~h~ initia- 

tive for the conclusion of this treaty rested with ~ ~ i ~ ~ i d ~  ~ ~ i ~ ~ d ,  
the French Foreign Secretary, and the united States Secretary of 
State, Frank B. Kellogg, and follolved closely on the Resolution 
passed unanimously in Sept. 1927 by the Eighth Assembly of the 
League of Nations that "all IVars of aggression are and shall 
always be prohibited,~ aria that pacific means must be 
employed to disputes of every description tvhich may arise 
between states." ~h~ paris pact extended this prohibition to  all 

generally and not only to wars of uaggression~ which were 
in fact incapable of any exact definition. 

~ h ,  pact is a very brief document consisting of three articles 
only, the last of which is merely a formal one dealing with 
ratification. The important principle is contained in article I 

that "the High Contracting Parties solemnly declare, in the name 
of their respective peoples, that they condemn recourse to  war 
for the solution of international controversies and renounce it 
as an instmment of national policy in their relations with one 
another." The article was purposely drafted in such general terms 
SO as to include all international differences \\,hi& might arise 
betmeen the parties and covered therefore 11ot only justiciable 
disputes, but also political and economical controversies and, 
generally, all disputes other than domestic ones. On the other 
hand, the renunciation of war was expressly limited t o  wars under- 
taken as "an instrument of national policyu-a term which, ac- 
cording to the official interpretation placed upon i t  by Mr. Kel- 
logg, excluded wars resorted to under the "inalienable right of 
self-defense" (United States Note of June 23, 1928, The Times, 
June z j ,  1928). The expression itself of an "instrument of na- 
tional policy" was not defined in the Pact, but the official note of 
the French Foreign Office of April 19, 1928, explained the words 
as meaning "an instrument of personal, spontaneous and inde- 
pendent political action in which States take the initiative and not 
as an action in which they find themselves involved by the appli- 
cation of a treaty such as the Covenant of the League or any 
other treaty registered at  the League of Nations." I t  must there- 
fore be presumed that the Pact did not prohibit wars undertaken 
collectively as a measure of international sanction or coercion, 
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but only wars undertaken by an individual State or group of 
States in  their own interest and not on behalf of the community 
of nations. Even with this limitation, the Pact assumed the 
character of the most important international event since the 
establishment of the League of Nations since i t  deprived of its 
legitimacy the right to  go to war which had hitherto been regarded 
a s  an attribute of sovereignty of every independent State. Up to 
and including World War I i t  had always been a common habit 
of diplomacy to attach to every proposal for the settlement of a 
dispute the threat that failure to comply therewith would be 
followed by war. I n  the words of Clausewitz war is "an instru- 
ment of national policy whereby one nation imposes its will upon 
another." The Pact took away this custom of associating war- 
fare with national prestige or interest and committed the con- 
tracting parties to the fundamental principle that war ought to be 
"delegalized" in the international sphere as i t  had already been 
delegalized inside every civilized State. I t  also created a basis 
upon which the United States and the U.S.S.R.-not thenmembers 
of the League of Nations-might co-operate with the rest of the 
world in maintaining peace by the solemn declaration agreed to 
by all the signatory Powers that the "settlement or solution of 
all disputes or conflicts, of whatever nature or of whatever origin 
they may be, which may arise between them, shall never be 
sought except by pacific means" (article 2 of the Pact). 

Pan A m e r i c a n  Union.-In 1881 Mr. Blaine, the then Secre- 
tary of State of the United States, put out the suggestion in his 
instructions to the United States ministers in Central and South 
America that delegates of all the American republics should 
participate in a Congress for the purpose of preventing wars on 
the American continent. Out of this policy eventually resulted 
the Pan American Union, whose headquarters are a t  Washington 
where also was held in 1889 the first of the Pan American Con- 
ferences which ended in the declaration that "arbitration consti- 
tuted the public law of the American nations." (See  PAN AMER- 
ICAN CONFERENCES; PAN AMERICAN UNION ) 

Codif icat ion of  I n t e r n a t i o n a l  Law.-It was Jeremy Ben- 
tham who first advocated the codification of international law 
as a basis for an everlasting peace between civilized nations. 
After that time, many attempts were made to secure peace by 
the enactment of universal rules binding on all the States of the 
world. The two Hague Peace Conferences endowed nations with 
several Conventions each of which was a model of its kind. The 
Pan American Conferences of the various nations on the Amer- 
ican continents similarly adopted many Conventions toward the 
same end. The subject also attracted the serious attention of 
the League of Nations which, through its "Committee of Ex- 
perts for the progressive codification of International Law," began 
working a t  the gradual development of an international code. 

Disarmament.- It was increasingly realized that rivalry in 
armaments and military preparations is a real threat to the 
preservation of peace. There is considerable force in the argu- 
ment advanced by pacifists that the renunciation of war as an 
instrument of national policy and the simultaneous building of 
more instruments of war are in reality incompatible. The plea 
that such armaments are necessary for a nation's security leads 
to  a vicious circle since no nation can make itself secure without 
a t  the same time making neighbouring States insecure. Reliance 
on military weapons by one nation inevitably creates the neces- 
sity for similar preparation in other nations. This process of 
emulation in armaments is a policy from which no State can free 
itself without the co-operation of the other States. Article 8 of 
the Covenant of the League of Nations, recognizing that the 
maintenance of peace required the reduction of national arma- 
ments, invited the Council of the League to formulate plans for 
such a reduction and also to  advise as to  the best means for pre- 
venting the effects attendant on the private manufacture of muni- 
tions and implements of war. The work was carried on by the 
"Preparatory Disarmament Commission" of the League which 
met a t  Geneva on April 15, 1929, for the purpose of discussing 
a general plan of disarmament. The "necessity of accomplishing 
the reduction and limitation of armaments with as little delay as 
possible" formed the subject of an important resolution adopted 

by the Assembly of the League Sept. 1928. Another step was 
taken by the Treaty for the Limitation of Naval Armaments 
signed a t  Washington Feb. 6, 1922, by Great Britain, France. 
Italy, Japan and the United States bindhg themselves to  scrap a 
number of warships and to limit construction and acquisition of 
battleships and the calibre of guns. This agreement was further 
completed by the "International Treaty for the Limitation and 
Reduction of Naval Armament" signed in London, April 22, 1930. 
which limited the number of cruiser, destroyer, submarine forces 
of the British Empire, the United States and Japan. But no treaty 
was concluded for the reduction of military or air forces. /,-. T r. -7 \ 

(L. J. L.; A.) 
See J .  S. Bassett, The Lost Fruits o f  Waterloo (1919) and The 

League o f  Nations (1928) ; F.  S. Marvin (editor), The Evolution of 
World Peace (1921) ; C. C. Morrison, The Outlawry of War  (19271 ; 
J .  T. Shotwell, The Pact of Par& (1928) and publications of the 
American Peace Society, World Peace Foundation and Carnegie En- 
dowment for International Peace; A. H. Philipse, Le r61e d u  Conseil 
de la Socittd des Nations duns le riglement pacifique des dije't,end~ 
internationaux (1929) ; Henri Pensa, De Locarno au Pacte Kellogg 
(1930) ; Christina Fhelps, The Anglo-Anzerican Peace Movement in 
the Mid-Nineteenth Centz~ry (1930). F.  B. Boeckel, Between War  and 
Peace (1928) contains a comprehensive bibliography. 

PEACE, BREACH OF THE: see BREACH OF THE PEACE 

PEACE CONFERENCES. For conferences for the promo- 
tion of peace held before 1914 see HAGUE CONFERENCES. For 
conferences subsequent to  World War I see relevant headings, 
e.g.: LOCARNO, PACT OF; PARIS, CONFERENCE OF; VERSAILLES. 
TREATY OF, etc. 

PEACE PIPE: see CALUMET. 
PEACH, the name of a fruit tree which beIongs t o  the species 

Prunus ,&ersica (also called by some botanists Amygdalus persica). 
This plant is included in the same genus with plums, cherries and 
apricots, a group also known as the stone fruits or drupe fruits. 
A fruit of this type develops from a single ovary which ripens 
into a fleshy, juicy exterior making up the edible part of the 
fruit, and a hard interior called the stone or pit. Usually a single 
fertilized ovule develops into the seed which is inclosed within 
the stone. The flesh of the fruit in the peach may be white or 
yellow; there are also some red-fleshed varieties. I n  many vari- 
eties, called freestones, the flesh when ripe separates readily from 
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BY C O U R T E S Y  O F  T H E  ROYAL H O R T I C U L T U R A L  S O C I E T Y  

FIG. 1.-A BRANCH O F  THE PEACH TREE. ( A )  SECTION O F  FRUIT,  ( B )  
FLOWERS 

the stone. Varieties in which the flesh adheres firmly to the 
stone are known as clingstones. 

The tree is of medium size, seldom reaching 2 5  ft. in height. 
Under most conditions of culture it is usually kept to 10 to 12 f t .  
in height by pruning. The leaves are firm in texture, glossy green, 
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lanceolate and long-pointed. The flowers are axillary and arranged 
singly or in  groups of two or three a t  nodes along the shoots 
of the previous season's growth. The five pink or white petals, 
five sepals, and three ~Yfiorls of stamens are borne a t  the summit 
(on the outer rim) of a short hollow tube (the floral receptacle) 
which forms the base of the flower. The pistil consists of a single 
carpel with a relatively long style and an enlarged hairy basal 
portion, the ovary, ~ ~ l i i c h  becomes the fruit. While the skin of 
most ripe fruits of the peach is downy or fuzzy, there are some 
smooth-skinned peaches called nectarines, which are otherwise in- 
distinguishable from ordinary peaches. The glabrous character 
of the nectarine is hereditary, and peach seeds carrying this factor 
when planted may give rise to  nectarines. (See NECTARINE.) 

Many early writers regarded Persia as the original home of the 
peach, as is suggested by the species name Persica, but some 
authorities conclude that the peach has never been truly wild in 
Persia. This fruit, however, has long been cultivated in China 
and was written about some 2,000 years before its introduction 
to the Roman world. Reference to  the "Tao," meaning peach, 
has been found in Chinese writings in the 5th century B.C. I t  is 
known that a type of white-fleshed peach is native to China, but 
it is not exactly clear where the yellow-fleshed peach originated. 
There is little evidence that yellow-fleshed peaches were in- 
digenous to  China proper outside of the province of Yunnan. The 
yellow peach has been reported as growing wild in  parts of the 
northwestern frontier province of India, and plantings of the 
peach occurred in Turkestan and Persia. 

I t  is probable that the yaches  known to Europeans came from 
regions close to the centres of Roman and Greek civilization. 
There is some evidence that the peach reached France and Spain 
a t  about the time it  was introduced into Greece, spreading later 
from southern to  northern Europe. Few other fruits are grown 
under such varied conditions and in such extended areas. Peaches 
thrive in China, in all parts of southern Europe and in sheltered 
places in the northern latitudes. 

The first Spanish explorers brought the peach to the new 

BY C O U R T E S Y  O F  T H E  B U R E A U  O F  P L A N T  I N D U S T R Y ,  S O I L S  A N D  A G R I C U L T U R A L  E N G I N E E R -  
I N G .  U S D E P A R T M E N T  O F  A G R I C U L T U R E  

F I G .  2.- TYPES O F  FLOWERS O F  PEACH.  A. P I N K ,  SMALL- PETALED.  YEL- 
LOW-FLESHED.  RED-PITTED TYPE,  CHARACTERISTIC O F  MANY AMERICAN 
VARIETIES.  B. INTERMEDIATE S I Z E  YELLOW-FLESHED TYPE.  C. LARGE 
SHOWY FLOWERS O F  WHITE-FLESHED C H I N E S E  PEACH 

world, and as early as 1600 peaches were found in Mexico. Ex- 
plorers, settlers and Indians were responsible for a wide distribu- 
tion of the fruit in the western hemisphere. With its general 
distribution in Europe, Asia, South Africa, Australia, South 
America and the United States, there has been a continuous 
selection of varieties best adapted to the various regions and 
climatic conditions as well as to  the preferences of consumers. 

Commercial peach growing in the United States began early in 
the 19th century, when large seedling orchards were planted in 

Maryland, Delaware and New Jersey. Many of the varieties 
grown in those early days were apparently better suited for 
making brandy than for general consumption as canned or fresh 
fruit. Later in  the 19th century, when the planting of budded 
varieties became more widely practised, large commercial oichards 
of varieties propagated from clones were developed. From the 
beginning the peach spread rapidly and widely until it was culti- 
vated in practically every state in the United States. 

The peach ranks next to  the apple in importance among the 
deciduous fruits. Under favourable climate and when planted on 
well aerated, well drained soils, the peach responds to good cultural 
practices of pruning and soil management, producing eight to ten 
bushels to  the tree. The industry was formerly threatened by a 
serious virus disease, peach yellows, but eradication of the source 
of infection controlled this disease. Fortunately most diseases 
and insect troubles of the fruit can be controlled by spraying or 
other means. While the fruit is not grown commercially in regions 
that are subject to  severe winter temperatures, some varieties or 
seedlings are able to  withstand the winter temperatures in colder 
parts of the United States. The most important limiting factor 
in peach production is cold injury to  wood and buds during the 
winter, or a t  blossoming time. Peaches cannot be grown success- 
fully where winter temperatures ordinarily fall to  -10' t o  -15' 
F.; only the most hardy varieties will withstand these tempera- 
tures. Moreover, peaches do not produce satisfactorily in climates 
where the winters are too mild. Most varieties require some 
chilling to  break the rest which the tree goes into during dor- 
mancy. I n  the warmer climates such as those of southern Cali- 
fornia and the Gulf states, only those varieties with a low chilling 
requirement succeed. 

Commercial peach growing, with the exception of that in Cali- 
fornia, is confined largely to  the production of freestone varieties 
for desserts or for canning. Yellow-fleshed varieties are preferred 
in North America for commercial use, and the Elberta variety 
introduced in 18 70 is the leading freestone variety. I n  California 
a large commercial industry has been developed in the production 
of firm-fleshed clingstone varieties that are used principally for 
canning. In  addition freestone varieties are grown in that state 
for fresh fruit use and for drying. I n  the five-year period prior 
to World War I1 (1937-41) the average annual production of 
peaches canned was 13,718,000 bu. and an additional 5,000,000 
bu. were dried. The average annual production of all kinds of 
peaches produced in the United States during the period 1938-42 
was 63,440,000 bu. Of this amount more than one-third or ap- 
proximately 24,560,000 bu. were produced in California. Other 
states leading in the production of freestone peaches are Georgia, 
South Carolina, North Carolina, Arkansas, Michigan, Pennsyl- 
vania, New York, Illinois and Washington. With this rather wide 
regional distribution of commercial peach production, fresh fruit 
is made available over a long season from early May, when the 
first varieties are harvested in Georgia and the Gulf states, to 
late September, when the latest varieties are harvested in Michi- 
gan and New York in the east, and Colorado, California and 
Washington in the west. 

U. P. Hedrick, in  a monograph on the peach in New York 
published in 1917, described 2,181 varieties, nearly all of which 
are or have been grown i n  some part of the United States. All 
of the many kinds grown in the United States with a few ex- 
ceptions originated in  that country; many of the early varieties, 
however, are no longer grown. Twenty to  25 varieties make up 
the list of the most important ones grown for commerce. As 
with all plant improvement, as fast as  new varieties are  found 
or developed they replace inferior sorts. 

Federal and state agencies have been carrying on extensive 
improvement programs for the production of new high-quality 
varieties. 

Many of the highest quality varieties available are better suited 
to the home orchard and garden than for commercial use largely 
because of thin skin and soft flesh. For long-distance shipment 
and market purposes only those varieties that have good carrying 
qualities can be grown. The following is a list of 'the more im- 
portant varieties grown in the United States in order of ripening: 



PEACHAM- 
Mayflower, a white soft-fleshed semi-cling, of fair quality, the earliest 

peach for the home orchard. Mikado, a yellow-fleshed semi-cling peach 
of fair to good quality for the home orchard, hardy in bud. Greens- 
boro, a white soft-fleshed semi-cling of good quality when tree ripe, 
hardy, but not important commercially. Early Rose, a white, firm- 
fleshed cling, of poor to fair quality, hardy in bud, a commercial 
variety in the southeastern states but losing in favour. Cumberland, 
a white-fleshed, juicy freestone of good quality for home orchard. 
Golden Jubilee, a juicy fine-textured, tender-skinned, yellow-fleshed 
freestone, excellent quality for home orchards and conimercial pro- 
duction in northeastern states. Rochester, a yellow-fleshed freestone, 
good texture, juicy, excellent quality, hardy in bud, adapted to north- 
ern states, fuzzy skin objectionable. July Elberta, a yellow-fleshed 
freestone, attractive in appearance, of good to excellent quality for 
home orchards and commercial production. Halehaven, a yellow- 
fleshed freestone, good to excellent in quality, firm skin, for home 
orchards and commercial production. Goldeneast, a yellow-fleshed, 
juicy freestone, attractive skin colouring, good size, good to excellent in 
quality, in home orchards and commercial production. Hiley, a white 
freestone, firm-fleshed, good quality, important commercially, adapted 
to Georgia and southeastern states where it ranks next to Elberta in 
acreage and importance. Early Hiley, a strain similar in character- 
istics, ripens a week earlier, has lower chilling requirement than 
Elberta and many other yellow-fleshed varieties. Babcock, a white 
freestone of good quality, grown principally in southern California, 
where it is adapted because of low chilling requirement. Muir, a 
yellow-fleshed, non-juicy freestone, important commercially in Cali- 
fornia as a drying peach variety. Belle, a white-fleshed, juicy free- 
stone of good quality for home orchard use. J. H. Hale, fruit large, 
attractive red, firm-fleshed freestone, relatively smooth skin, good 
quality, red at pit. Elberta, the most important commercial yellow- 
fleshed freestone, of good quality when fruits are matured, widely 
adapted to all parts of the country, hardy in wood, but less hardy in 
bud than many other varieties. Used for canning and drying. Lovell, 
yellow-fleshed freestone, of fair to good quality, grown principally in 
California for drying. 

. The following are the more important firm-fleshed yellow 
clingstones grown in California for canning: Shasta, Paloro, 
Hauss, Gaume, Halford, Libbee, Sims, Stanford, Phillips. 

(F. P. C.) 
PEACHAM, HENRY (c. I 576-c. 1643)~ English writer, was 

for  some time a schoolmaster a t  Wymondham, Norfolk, but 
settled in London in 1612, earning his living as tutor to young 
men preparing for the universities. His first book was Graphice 
(1606), a treatise on pen and water-colour drawing, which, as The 
Gentleman's Exercise, passed through three editions. The years 
1613-14 he spent abroad, part of the time as tutor to the three 
young sons of Thomas Howard ( I  585-1646), earl of Arundel, and 
partly on his own account. H e  travelled in Italy, France, West- 
phalia and the Netherlands. The table of Sir John Ogle, English 
governor of Utrecht, was, he says, a "little academy," where he 
met soldiers and scholars of all nationalities. When he returned 
to London he was accused of libel on the king. The charge was, 
however, easily rebutted. 

Peacham had many friends i n  London, among them Thomas 
Dowland, the musician, Inigo Jones and Edward Wright, the 
mathematician. I n  1622 appeared Peacham's magnum opus, the 
Compleat Gentleman. Enlarged editions appeared in 1626 and 
1627. The 1627 edition was reprinted in 1634, and a third, with 
additional notes on blazonry by  Thomas Blount (1617-79), ap- 
peared in 1661. Peacham was a Cavalier, even an ardent polemist 
in the royal cause, but the central point of his book is a more or 
less Puritan sentiment of duty. I n  his later years Peacham was 
reduced to extreme poverty. His last book was published in 1642. 

His other works include: Minerva Britanna (1612), dedicated to 
Henry, prince of Wales; The Period of Mourning (1613), in honour 
of the same prince; Thalia's Banquet (16zo), a book of epigrams; 
The Art of Living in London (1642) and The Worth of a Peny 
(16411, etc. There is a nearly complete collection of Peacham's 
works in the Bodleian, Oxford. Harleian MS. 6855 contains a trans- 
lation by Peacham of James 1's Basilicon doron into Latin verse, 
written in his own hand and ornamented with pen and ink drawings. 
His Compleat Gentleman was edited by G. S. Gordon in 1906 for the 
Clarendon press; the Art of Living is reprinted in the Harleian Misc. 
ix; The Worth of  a Peny in E. Arber's English Garner (vol. vi, 1883). 

PEACH TREE BORER, a North American sesiid moth 
(Conopia exitiosa), one of the most important and serious enemies 
of the peach in the United States. The principal injury occurs 
east of the Rocky mountains, from Canada south to Florida. I t  
attacks trees of all ages. I ts  original food plants were probably 

wild cherry and wild plum. It also attacks nectarines, apricots, 
prunes, almonds and plums but is pre-eminently injurious to 
the peach. The adult moth is a clear-winged creature resembling 
a wasp a t  first glance. I t  has a wing-spread of about I Q  in. The 
eggs are laid about the base of the tree, and the larvae bore rap- 
idly under the bark and downwards toward the collar. The larva 
feeds and grows rapidly and remains in  the larval state from sum- 
mer or fall through the following winter, transforming to pupa in 
the spring or summer, enclosed in a silken cocoon in which are 
incorporated bits of bark and excrement. Many larvae may be 
found in the same peach trunk, the number varying from 2 or 3 
to  40 or 50. Ninety such larvae have been found in one peach 
tree six or seven years old. I n  the old days much laborious hand 
work was done in controlling this insect. The earth was removed 
from around the crown and the borers removed with a knife. 
About 1920, honever, paradichlorobenzene came into use. This 
is a white crystalline substance which vaporizes readily. The 
bases of the trees should be cleaned, and the material should then 
be applied evenly in a circular band I in. o r  2 in. wide a t  a 
distance of about I in. to  2 in. from the tree trunk. Then i t  is 
covered with earth arranged so as to make a cone-shaped mound 
around the tree. The fumes of the chemical will kill the larval 
borers. 

More recently emulsions of ethylene dichloride have been 
effectively used in controlling the borers. 

For an illustrated practical account of this insect, see Farmers' 
Bulletin No. 1246, U.S. Department of Agriculture. (L. 0. H.) 

PEACOCK, THOMAS LOVE (178 j-1866), English nov- 
elist and poet, was born at  \Veymouth on Oct. 18, 1785. H e  was 
educated a t  a private school at  Englefield Green and after a brief 
experience of business determined to devote himself to  literature. 
His first books were poetical, The Monks of St.  Mark (1804), 
Palmyra (1806), The Genius of the Thames ( I ~ I O ) ,  The Philoso- 
phy of Melancholy (1812)-works of no great merit. H e  also 
made several dramatic attempts, which were never acted. H e  
served for a short time as secretary to  Sir Home Popham a t  
Flushing. I n  1815 he showed his real bent by writing his novel, 
Headlong Hall. I t  was published in 1816, and Melincourt fol- 
lowed in the ensuing year. During 181 7 he lived a t  Great Marlow, 
enjoying the almost daily society of Shelley, and writing Night- 
mare Abbey and Rhododaphne, by far  the best of his long poems. 
I n  1819 he was appointed assistant examiner a t  the India house. 
His novel Maid Marian appeared in 1822, The Misfovtztnes o f  
Elphin in  1829 and Crotchet Castle i n  1831; and he would prob- 
ably have written more but for the death in  1833 of his mother. 
H e  also contributed to the Westminster Review and the Ex- 
aminer. His services to  the East India company, outside the usual 
official routine, were considerable. H e  was especially concerned 
with steam navigation to India, and after representing the com- 
pany before parliamentary committees on the subject, superin- 
tended the construction of iron steamers which proved successful. 
H e  also drew up  the instructions for the Euphrates expedition of 
1835. I n  1836 he succeeded James Mill as chief examiner, and 
in 18 j6 he retired upon a pension. During his later years he con- 
tributed several papers to Fraser's Magazine, including reminis- 
cences of Shelley, whose executor he was. H e  also wrote in  the 
same magazine his last novel, Gryll Grange (1860). H e  died on 
Jan. 23, 1866, a t  Lower Halliford, near Chertsey, where so far 
as  his London occupations would allow him, he had resided for 
more than 40 years. 

Novels.--Peacock's position in  English literature is unique. 
There was nothing like his type of novel before his time; though 
there might have been if i t  had occurred to Swift to invent a story 
as a vehicle for the dialogue of his Polite Conversation. Of his 
seven fictions, Nightmare Abbey and Crotchet Castle are perhaps 
on the whole the best, the former displaying the most vis comica 
of situation, the latter the fuIlest maturity of intellectual power 
and the most skilful grouping of the motley crowd of "perfecti- 
bilians, deteriorationists, statu-quo-ites, phrenologists, transcend- 
entalists, political economists, theorists in  all sciences, projectors 
in all arts, morbid visionaries, romantic enthusiasts, lovers of 
music, lovers of the picturesque and lovers of good dinners," who 
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collstitute the dramatis personae of the Peacockian novel. ~ l f a i d  
Marian  and T h e  Mis for tunes  of Elphin  are hardly less entertain- 
ing. Gryll  Grange contains the most beautiful of his poems, 
"Years Ago," the reminiscence of an early attachment. The 
ballads and songs interspersed through his tales have much 
charm; his longer poems have less interest. 

Peacock's works were collected, though not completely, and published 
in three volumes in 1875, with an excellent memoir by his grand- 
daughter, Mrs. Clarke, and a critical essay by Lord Houghton. His 
prose works were collected by Richard Garnett in ten volumes (1891). 
The I-Talliford edition (H. F. B. Brett-Smith and C. E. Jones, 1925-.34) 
contains the whole of Peacock's works. See A. B. Joung, The Life and 
Novels o f  Thomas Love Peacock (1904). For an interesting personal 
notice, see A Poet's Sketch Book, by R. W. Buchanan (1884). 

(R. G.;  X.) 
PEACOCK (Pavo cristatus), a beautiful and well known bird, 

proverbial personification of pride. I t  inhabits India and Ceylon, 
whence i t  has been introduced into aviaries and private parks in 
many parts of the world. I ts  most famous ornament is the long 
tail-coverts; the feathers of the train bear the "peacock eyes" a t  
their distal ends. The crest on the head and the colour of the neck 
and breast are also of great beauty. The display of the male con- 
sists in the spreading of the train, . 
accompanied a t  intervals by a I - I 

much esteemed for the table. 
A white variety is known and 
also a blue one. termed the Jap- ,, ,,, 

shivering or  rattling of the 
quills. The bird was formerly 
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anese peacock; 'both of these are 
the result of domestication. A T H E  I N D I A N  

second species (P. mut i cus )  inhabits Burma and Java and some- 
u h a t  resembles the Japanese variety, but possesses a golden-green 
neck and breast. 

PEAK, THE, a high tableland in the north of Derbyshire, 
England, included in the Pennine range of hills. The name, how- 
ever, is extended to cover the whole of the hilly district north 
of Buxton. The tableland reaches an elevation of 2,088 ft. in 
Kinder Scout. The geological formation is millstone-grit, and the 
underlying beds are not domed, but cup-shaped, dipping inward 
from the flanks of the mass. The summit is a peaty moorland, 
through which masses of rock project. (See DERBYSHIRE.) 

PEALE, CHARLES WILLSON (1741-18271, American 
portrait painter, celebrated especially for his portraits of Wash- 
ington, was born in Queen Anne's county (Md.) ,  on April 15, 
I 741. About 1764 he began seriously to  study art. H e  got some 
assistance from John Hesselius, native-born son of the Swedish 
painter Gustavus Hesselius, and from John Singleton Copley in 
Boston; and from 1767 to 1770 he studied under Benjamin West 
in London. I n  1772, a t  Mount Vernon, Peale painted a three- 
quarters-length study of Washington (the earliest known portrait 
of him). This canvas is now in the Lee memorial chapel of 
Washington and Lee university. H e  painted various other por- 
traits of Washington, of which probably the best known is a 
full-length, made in 1778. Peale painted two miniatures of Mrs. 
Washington (1772 and 1777) and portraits of many of the 
famous men of the time, a number of which are in  Independence 
hall, Philadelphia. 

Peale moved t o  Philadelphia in  I 7 7 7 and served as a member 
of the committee of public safety; he aided in raising a militia 
company, became a lieutenant and afterwards a captain and took 
part in  the battles of Trenton, Princeton and Germantown. In 
1779 and 1780 he was a member of the Pennsylvania assembly, 
where he voted for the abolition of slavery. H e  freed his own 
slaves, whom he had brought from Maryland. I n  1801 he under- 
took, largely a t  his own expense, the excavation of the skeletons 
of two mastodons in Ulster and Orange counties, N.Y., and in 
1802 he established a t  Philadelphia Peale7s museum. H e  was one 
of the founders, in  1805, of the Pennsylvania Academy of the Fine 
Arts a t  Philadelphia. At the age of 81 Peale painted a large can- 
vas, "Christ Healing the Sick at  Bethesda," and at  83 a full-length 
portrait of himself. H e  died in Philadelphia on Feb. 2 2 ,  182 7. 

His brother, JAMES PEALE (1749-1831), also an artist, painted 

two portraits of Washington, besides landscapes. 
PEALE, REMBRANDT (1778-1860), American artist, 

was born in Bucks county (Pa.),  on Feb. 22, 1778, the son of 
Charles Willson Peale (q.v.). H e  studied under his father, under 
Benjamin West in  London (1802-03) and in Paris in 1807 and 
1809. As early as 1795 he had begun from life a portrait of 
Washington. Of this he made many replicas, the latest in  1823, 
purchased by the U.S. government in 1832. 

His portraits include those of President Jefferson, Mrs. Madi- 
son, Commodores Perry, Decatur and Bainbridge, Houdon, the 
sculptor, General Armstrong and an equestrian portrait of Gen- 
eral Washington, now in Independence hall, Philadelphia. His 
"Court of Death" (1820) is in the Detroit a r t  gallery. I n  182j 
Peale succeeded John Trumbull as president of the American 
Academy of Fine Arts (founded in 1802 as the New York 
Academy of Fine Arts), and he was one of the original members 
of the National Academy of Design. He wrote several books, 
among them Notes  ow I t a l y  (r831), Reminiscences o f  Ar t  and 
Artists (1845). H e  died in Philadelphia on Oct. 3, 1860. 

A brother, RAPHAELLE PEALE (17 74-1825), was one of the 
earliest of American still-life painters. 

See "Rembrandt Peale," partly autobiographical, in C. E. Lester's 
The Artists of Anzerica (1846). 

PEANUT (Ground-nut, Earth-nut, Pistache de Terre, Mon- 
key nut, Goober, Manilla nut) ,  the fruit or pod of Arachis hy -  
pogaea (family Leguminosae). The plant is an annual of diffuse 
habit, 1-2 ft. high, with hairy stem, and two-paired, abruptly 
pinnate leaflets. The pods or fruits are stalked, oblong, cylin- 
drical, about 1-2 in. in  length, the thin reticulated shell containing 
from 1-3 irregularly ovoid seeds. After the flower withers, the 
flower stalk has the peculiarity of elongating and bending down, 
forcing the ovary undergrounct, and thus the seeds become ma- 
tured at  some distance below the surface. Hence the specific 
and various vernacular names of the plant. Originally a native 
of South America, i t  is extensively cultivated in all tropical and 
sub-tropical countries. The plant thrives in a light sandy loam. 
When the seeds are mature the inner lining of the pod changes 
from white to brownish. The entire plant, including part of the 
roots, is removed from the soil and the seeds allowed t o  "cure" 
while still attached to the plant. Immediate removal of the pods 
a t  harvest is not feasible because a t  that time they contain so 
much moisture they would spoil if placed in bins or piles, and 
the seeds would also shrivel badly. I n  humid regions the plants 
must be placed in narrow stacks around a pole with the nuts 
next to  the pole to protect them from the weather. The stacks 

are built about 3-34 ft. in di- 
( ameter and 6 f t .  high, in such a 

manner that rain will not enter. 
and yet so that the plants and 
nuts will dry gradually. After 3-6 
weeks the pods are removed 
from the plants (by machine in  
the United States) and stored 
in bags or binp. I n  the less humid 
districts the peanuts are dried 
with the plants in  windrows or 
rough shocks. Final cleaning and 
grading is done a t  large central 
establishments. 

The seeds are eaten fresh, as a 
vegetable, in  tropical countries, 

J .  HORACE MC FARLAND COMPANY and in other regions are eaten 
PEANUT. STERILE FLOWER A N D  dried and roasted. ground into 
FORMING-POD O F  FERTILE FLOWER. peanut butter, in 
BELOW and in bakery products. T h e  oil 
of the seeds is an excellent edible oil, used as  a salad and cooking 
oil and also in the hydrogenated form in cookery. The lower 
grades of oil are used for industrial purposes. I n  the southern 
United States the peanut is grown extensively for feed for live- 
stock. The tops of the plants chiefly are fed as hay, although the 
entire plant is sometimes so used. Large acreages are grown to 
be fed to  swine by turning the swine into the fields and allowing 
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them to root the nuts out of the soil and feed upon them at  will. 
If too large a proportion of the hog" feed consists of peanuts. 
the fat of the slaughtered animal will be unduly oily and lacking 
in firmness. 

Seeds of the large-seeded, large-podded varieties grown in the 
United States contain about 45% oil, and the small-podded, 
small-seeded kinds up to jo%. A ton of nuts in the shell mill 
yield, from the two types, about 480 lb. and 580 lb. of oil, re- 
spectively. The shell makes up about 3270-3670 of the weight 
of the entire pod in the large type and 26%-30% of that of the 
small type. The oil is extracted by cold and hot press methods 
and to some extent by solvents. The cold press method gives 
the lowest yield but the highest quality of edible oil. The press 
cake is a valuable stock feed containing about 4 j %  protein and 
8% oil. 

Peanuts and peanut oil are important items in international 
trade. I n  1938 the principal countries exporting were: British 
India, 1,008.120 tons; Senegal, 597.033 tons; Nigeria, 302.400 
tons; China, before the war with Japan beginning in 1937, ex- 
ported about j00,000 tons annually. The largest importers of 
peanuts in 193s were: France, 1.187,444 tons; the United King- 
dom, 543,690 tons; Germany, 512.jj5 tons; Netherlands, 279,220 
tons In  1938 t h d o t a l  exports and imports of peanuts, respec- 
tively, for the principal countries engaging in international trade, 
were approximately 2.250,ooo and 3,000,ooo tons. The largest 
exporters of peanut oil were: France, 58,620 tons; Netherlands, 
49.057 tons; United Kingdom, 42,063 tons, and China, 26.733 
tons. The largest importers were: Canada, 51.294 tons; Algeria, 
34.036 tons; Germany, 20,72 j tons; British Malaya, 12,212 tons; 
Morocco, I 2,019 tons, and Tunisia, I I ,6 jg tons. 

In  the United States in 1940-41, 1,977.ooo ac. of peanuts were 
harvested and picked annually while another 1.06g.ooo ac. were 
grown for feed and forage. I n  1942, in efforts to replace vege- 
table oils formerly imported. the United States harvested over 
3.600,ooo ac. The principal producing states are in three rather 
distinct areas. growing different varieties and obtaining quite 
different average yields. The Virginia-North Carolina area pro- 
duces mainly the 17irginia (large podded) types, growing about 
400,000 ac. ( I  940-41) with yields averaging (1930-41 ) I ,084 
lb. per acre of nuts in the shell. The southeastern area (South 
Carolina, Georgia, Florida, Alabama and Mississippi) produced 
some 1,12j,000 ac. of small podded type on lands averaging 658 
lb. per acre. The southwestern area (Arkansas, Louisiana, Texas 
and Oklahoma) produced about 450,000 ac. of the small type on 
lands averaging 468 lb. per acre. (V. R. B.) 

PEAR. The pear is one of the most important temperate zone 
fruits of the world. Among tree fruits of the temperate zone it  
is exceeded in world-wide importance only by the apple, sur- 
passing in total production such fruits as peaches, plums and 
cherries. 

The pear is closely related both botanically and culturally to  
the apple. I t  is distinguished from the apple by the presence of 
clusters of hard, bony cells in the flesh. These so-called grit cells 
are entirely lacking in apples. In  the pear flower, the bases of 
the 5 styles are separate; in  the apple they are united. I n  general 
the pear fruits are pyriform in shape, narrow at  the stem end and 
broadening toward the calyx. This is not a constant characteristic, 
however, some of the oriental pears being typically apple shaped. 
Although apples ar d pears are closely related, they have not 
been s~ccessfully hybridized. When grafted or budded one on 
the other, the union is usually short-lived. 

Botanically, the pears are included in the family Rosaceae and 
in the genus Pyrus. The genus includes 15 to 2 0  species classified 
as  pears, all of which are native from central Europe eastward 
through China, No species of pears is indigenous in the new 
world or in the southern hemisphere. 

The species from which most high-quality cultivated varieties 
are derived is Pyrus commzmis, native to southeastern Europe 
and western Asia. This species is the parent of the high-quality, 
"butteryn-textured varieties most highly esteemed for the dessert 
quality of the fruit. Pyrus nivalis, the snow pear, is grown in 
Europe for the making of perry, or fermented pear cider. P. 

pyrifolia, the Chinese sand pear, is the parent of most Asiatic 
varieties, characterized by coarse-textured flesh and prominent 
grit cells. This species is included in the ancestry of some of 
the varieties most widely grown in the eastern United States. 
The sand pears and other oriental species are on the average 
more resistant to the fire blight disease (see below) than varieties 
developed from P. communis, and sand pear or hybrid varieties 
can be grown in sections where this disease prevents the growing 
of higher-quality kinds. 

Other oriental species, including P. ussuriensis, P. betulaefolia 
and P. calleryana have been tested extensively as  root stocks for  
pear varieties. 

H i s t o r y  of Pear Growing.-The pear has been cultivated 
since long before the Christian era. Homer, nearly 10 centuries 
B.c., listed pears as  one of the fruits in the garden of Alcinous, 
indicating that they were known to the Greeks of his day. Im- 
proved varieties propagated by grafting were known prior to  the 
time of Christ. About 5,000 varieties have been named in 
European publications since that time and about 1,000 in the 
United States. The pear was brought to the new world by the 
English and other north Europeans as soon as the colonies were 
established. Also a t  an early date, the Mission fathers from 
Spain took them to Mexico and California. I n  the western states, 
the pear thrived better than in the eastern colonies, because of 
the reduced prevalence of diseases in  the drier western regions. 

Wor ld  P e a r  Production.- In Europe, the pear is relatively 
more important than in the U.S. Total production in Europe 
averages about ~oo,ooo,ooo bu. annually, or about 3 the apple 
production. Production in the United States averages about 30,- 
ooo,ooo bu., or from 3 to  & the apple production. France 
ordinarily leads all countries in pear production with average 
yields near 50,000,ooo bu. Germany ranks second in Europe with 
yields around 20,000,000 bu., followed by Switzerland, Italy and 
the Balkan countries. Much of the production is devoted t o  
perry making, but high-quality dessert varieties are also widely 
grown. Much of the European production is from scattered plant- 
i n g ~  in door yards and on land used for grazing and other pur- 
poses. Relatively little is in intensively operated orchards. 

Other countries having important pear production include 
Japan, the Union of South Africa, Australia. New Zealand, Chile, 
Argentina and Canada. The industries in these countries are not 
~xtensi\re in  size, but the orchards receive good care. 

I n  the United States, the principal centres of pear production 
are in  California, Oregon and Washington, these three states 
producing about # of the United States crop. Principal producing 
centres in  California are in the Santa Clara valley, immediately 
south of San Francisco, in the Sacramento valley northeast of 
the city of Sacramento, in the foothills of the Sierra Nevada in 
the north central part of the state and in mountain valleys in 
Lake and Mendocino counties, north of the San Francisco region. 
I n  Oregon the two principal producing areas are in the Rogue 
River valley in  the southwestern part of the state and in the 
Hood River valley in the north central portion. I n  Washington, 
the Yakima valley, in the south central, and the Wenatchee ares  
in the north central part of the state lead in pear growing. All 
of these western areas have dry, moderately warm summers, 
with water supplied by irrigation. 

New York and Michigan lead in pear production in the eastern 
United States. Principal production in New York is in the 
counties directly south of Lake Ontario, in the western part of 
the state. I n  Michigan, the pear orchards are mainly in  the south- 
western counties adjacent to Lake Michigan. The protection of 
the lakes reduces the hazard from both winter cold and spring 
frosts. 

In  addition to  these intensive areas of production, pears are 
grown as home orchard trees and with some commercial acreage 
in most of the states of the union. 

Varieties.-In the western states, varieties directly imported 
from Europe are grown almost exclusively. Bartlett is by far 
the leading variety. Maturing in late summer, it  is shipped 
throughout the United States. I t  is canned in great quantities 
and is dried to a limited extent. Other important varieties in- 
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clude, in order of their ripening, Beurre Hardy, Beurre Bosc, 
Doyenne du Comice. Anjou and Winter Xelis. 

I n  the eastern states, Bartlett and Kieffer are grown in areas 
adjacent to the great lakes. Throughout most of the remainder 
of the country, Kieffer is the leading variety. Kieffer is apparently 
a hybrid of the sand pear with a P. cornmu~zis variety which 
originated as a chance seedling. I t  combines tree vigour and 
productiveness with sufficient resistance to the fire blight disease 
to thrive where straight P. colnmunis varieties do not. The Pineap- 
ple variety is of similar type and is extensively distributed in the 
south. These and other sand pear hybrids produce fruit that is 
coarse textured, gritty and generally lacking in quality in com- 
parison with the high-quality P. communis varieties. 

Cl imat ic  a n d  Soi l  Requirements.- Pears on the whole are 
somewhat less resistant to winter cold than are apples and plums. 
A few varieties were developed through selection that will stand 
the winters in the northern Mississippi valley. Most varieties, 
however, are not adapted where minimum temperatures are likely 
to reach -zoo to -30' F. Pears are earlier blooming in spring 
than apples, hence are more subject to  damage from spring frosts. 
Highest quality fruits are produced where summer temperatures 
are moderately high, and diseases are less serious where the 
summers are dry. Like other deciduous fruits, they require a 
period of winter cold and are not productive within 2 jO north or 
south of the equator even a t  elevations where the year-round 
climate is cool. 

The pear thrives best in well-drained, moderate-textured soils 
that permit deep rooting. I t  can be grown, however, on heavier 
and more poorly drained soils than can most other tree fruits. 
Thus there is a basis for the general belief that pears may be 
planted in heavier soils than can apples, peaches and grapes. 

Insects and Diseases.-In common with all widely grown 
fruits, the pear is subject to insect and disease injury. Codling 
moth or  apple worm (Carpocapsa pornonella) is a serious pest on 
pears wherever grown. Several species of red spider or mites do 
much injury to pear leaves. Other insect pests include the pear 
leaf blister mite, pear Psylla, pear thrips, several species of scale 
and a wide range of leaf-eating insects. I n  practically all areas 
where high quality, clean fruit is grown, three to six sprayings 
per year to control insects are necessary. 

The pear is subject to a number of fungus diseases, controllable 
by proper spraying. These include pear scab (Ventur ia  pyrina),, 
pear leaf spot (Mycosphaerella sentina).  and pear leaf blight 
(Fabraea nsaculata). These diseases attack the leaves, causing 
defoliation. Scab and leaf blight also attack the fruit, causing 
roughened, scabby spots on the fruit surface and deform the 
fruit if i t  is infected early in its development. Properly timed 
spraying with fungicides is effective in controlling these diseases. 

The most serious disease of pears in the United States is fire 
blight, caused by a bacterium (Erwinia amylovora).  The bacteria 
invade the bark and succulent tissues, killing the invaded tissue. 
When infection occurs in the main body of the tree, large 
branches or the whole tree may be killed. Roots are also subject 
to infection. The bacteria live over winter in cankers in  older 
bark. I n  the spring, these cankers ooze sap containing the 
bacteria and are extensively visited by insects. These insects then 
fly to blossoms, carrying the bacterial infection with them. Thus 
fruiting spurs are invaded, and the bacteria may wash down to 
infect newr areas. I n  warm, humid, rainy summer climates, the 
disease has not been successfully controlled on susceptible varie- 
ties. I n  dry and cool climates, the disease may be kept under 
control by carefully cutting out and sterilizing all hold-over 
cankers, and by vigilantly removing blighted twigs as they appear 
in early summer. Only varieties having marked resistance to fire 
blight are to be recommended for planting in most sections of 
the United States east of the Rocky mountains. Only in New 
Zealand has the disease come to be of economic importance out- 
side North America. 

The United States department of agriculture and some of the 
state experiment stations have conducted extensive breeding work 
to develop varieties of pears resistant to fire blight arid of higher 
quality. 

Pack ing  a n d  Marketing.- In the Pacific Coast states, pears 
for shipment east are all packed in boxes and individually 
wrapped. The fruit is cooled as rapidly as possible after harvest. 
If i t  is to be held for any' appreciable time, the fruit should be 
placed in cold storage a t  a temperature of 30'-32' F. For highest 
quality, pears should be removed from cold storage while still 
hard and green and ripened a t  a temperature of 65"- 70" F. When 
ripened at  much lower or much higher temperatures, the quality 
is distinctly poorer. Bartletts should be held in cold storage not 
longer than 45-60 days. Beurre Bosc may be held in storage up 
to three months, and Anjou and Winter Nelis, if carefully handled 
and stored promptly a t  30'-32' F., may be held in cold storage six 
months or even slightly longer. 

When properly ripened, the better quality varieties are among 
the finest fruits for eating out of hand. Large quantities of 
Bartletts in the Pacific states are canned commercially. There 
is a limited production of dried pears in California. Pears are 
suitable for preserving and pickling, but most of them are used 
as fresh, raw fruits or canned or stewed. I n  Europe, large 
quantities are used for Perry, but that drink has never attained 
popularity in the United States. 

BIBLIOGRAPHY.-H. B. Tukey, The Pear and Its  Culture (1928) ; 
The Standard Cyclopedia of Horticzdture (1943) ; C. F. Kinman and 
J. R. Magness, "Pear Growing in the Pacific Coast States," U.S. Dept. 
of Agric. Farmeus' Bulletin 1739 (Jan. 1935). (J. R. MAG.) 

PEARCE, CHARLES SPRAGUE (1851-1914), Ameri- 
can artist, was born a t  Boston (Mass.) on Oct. 13, 18 51. I n  1873 
he became a pupil of LCon Bonnat in Paris, and after 1885 he 
lived in Paris and a t  Auvers-sur-Oise. He painted Egyptian and 
Algerian scenes. French peasants and portraits and also decora- 
tive work, notably for the Congressional library a t  Washington. 
He received medals a t  the Paris salon and elsewhere and many 
decorations. Among his best known paintings are "The Decapita- 
tion of St. John the Baptist" (1881), in  the Art Institute of 
Chicago; "Prayer" (1884), owned by the Massachusetts Char- 
itable Mechanic association; "The Return of the Flock." in the 
Bohemian club, San Francisco, and "Meditation," in the New 
York Metropolitan museum. H e  died i n  Paris on May 18, 1914. 

PEARL, RAYMOND (1879-1940), American biologist, was 
born at  Farmington (N.H.) June 3, 1879. H e  studied a t  the 
University of Michigan, Leipzig, the Naples zoological station and 
London. After holding a number of important appointments he 
became, in 1925, director of the Institute of Biological Research, 
a division of Johns Hopkins university. H e  became known 
through his biological researches on variation in organisms and 
his studies in heredity. He was a member of the executive com- 
mittee, chairman of the agricultural committee and member of the 
executive board of the National Research council, 1916-19, being 
also chief of the statistical division of the U.S. Food administra- 
tion, 191 7-1 9. 

Pearl wrote, among other works, Variation and Differentiation in 
Ceratophyllum; Varistion and Correlation i n  the Crayfish (with A. B.  
Clawson, 1907) ; Diseases of Poultry: Their Etiology, Diagnosis, 
Treatment and Prevention (with F. M .  Surface and M. R. Curtis, 
1915) ; Modes of Research in Genetics (1915) ; The Nation's Food 
(1920) ; The Biology of Death (1922) ; Studies i n  Hunzan Biology 
(1924) The Biology of Population Growth (1~25) ; Alcohol and 
Longevzty (1926) ; T o  Begin Wi th  (1927)  : The Rate o f  Living 
(1928); and The Natural History of Population (1939). 

PEARL. Pearls are calcareous concretions of peculiar lustre, 
produced by certain molluscs, and valued as objects of personal 
ornament. The experience of pearl-fishers shows that those shells 
which are irregular in shape and stunted in growth, o r  which bear 
excrescences, or are honeycombed by boring parasites, are those 
most likely to yield pearls. 

The substance of a pearl is essentially the same as that which 
lines the interior of many shells and is known as "mother-of- 
pearl." Sir D. Bremter  first showed that the iridescence of this 
substance was an optical phenomenon due to the interference of 
rays of light reflected from ~nicroscopic corrugations of the sur- 
face--an effect which may be imitated by artificial striations on a 
suitable medium. When the inner laminated portion of a nacreous 
shell is digested in acid the calcareous layers are dissolved away, 



PEARL PLATE I 

BY COURTESY OF K. MIKIMOTO 

S T A G E S  IN J A P A N E S E  P E A R L  C U L T U R E  

1. Rafts a t  one of the M ik imoto  pearl cul ture stations situated a t  Gokasho 
Bay, Japan. B y  means of these rafts numbers of wire cages fi l led 
w i t h  young oysters are suspended t o  a l low easy at tent ion to their 
growth 

2. Jaranese d iv ing  g i r ls  col lect ing the young oyster spats t o  be used i n  
the cu l tu re  prccess. The gi r ls  wear goggles and a peculiar k ind of 
turban headdress 

3. Boat, and diver i n  uniform, showing the type of apparatus used for  
general diving purposes a t  pearl cul ture stations 

4. D iv ing  g i r l s  p lunging in to  the bay f rom boats. Dur ing the ooerating 
season f rom May to October hundreds of gir ls are employed in the 

pearl cul ture stations. They collect young oysters and place them 
in the tubs, which they propel through the water by a t w i r l i n g  
movement 

5. Landing the cages. Oysters remain i n  these cages six o r  seven years 
whi le in cult ivation. 7 he cages are examined twice a year. The 
oysters are removed, cleaned and transferred t o  new cages. On the  
top o f  each cage is placed a tag g iv ing the particulars of the contents 

6. Cleaning the oysters from barnacles, seaweed and other deleterious 
matter. This secures the healthy state of the oysters, and ensures 
strong growth 



PLATE 11 PEARL 

BY COURTESY OF (1, 3, 6 )  DR. KERR AND THE "JEWELERS' CIRCULAR,"  ( 2 ,  49 5 ,  7 )  K. M l K l M O T O  COMPANY, (8, 9 )  THE AMERICAN MUSEUM OF N A T U R A L  H l S T C R Y  

SPECIMENS O F  NATURAL AND CULTIVATED PEARLS 

1. Cross section of a natural pearl magnified about 1 6  times. The con- 5. Cross section (magnified) of a cul ture pearl 
centr ic structure has developed around the small parasite in the 6. Dr i l led culture pearl sawed i n  half, par t  of the nacre sheli having been 
centre, which was the i r r i t an t  that  caused the oyster t o  form a pearl 

broken away dur ing c ~ t t i n g  
2. Cage of the type used in Japan for pearl cul t ivat ion;  i t  has a capacity 

of about 1 5 0  oearl ovsters 7. Fine specimen of a cul ture pearl i n  the pearl oyster 
. . 

3. Cross section of a cul ture pearl, magnified about 1 6  times; it is without  8. The sheli of an Oriental mollusc w i t h  imbedded Buddha images, a 
concentric structure i n  the core (a mother-of-pearl bead), and shows curious product o f  pearl cul t ivat ion.  Cult ivated pearls have been pro- 

the l ine o f  cleavage which commonly separates the core f rom the outer duced in China since the 1 3 t h  century. The Buddha figures are of 

layer of nacre lead or t i n  

4. Cross section (magnified) o f  an Oriental or natural pearl 9. Fish imbedded a r d  covered w i t h  mothcr of pearl i n  a ~e;rl shell 
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leaving a very delicate membranous pellicle, which, as shown by 
Dr. Carpenter, may retain the iridescence as long as it is undis- 
turbed, but which loses i t  when pressed or stretched. 

I t  is obvious that if a pearl presents a perfectly spherical form 
it  must have remained loose in the substance of the muscles or 
other soft tissues of the mollusc. Frequently, however, the pearl 
becomes cemented to the interior of the shell, the point of attach- 
ment thus interfering with its symmetry. In  this position it  may 
receive successive nacreous deposits, which ultimately form a 
pearl of hemispherical shape, so that when cut from the shell i t  
may be flat on one side and convex on the other, forming what 
jewellers know as a perle bouton. I n  the course of growth the 
pearl may become involved in the general deposit of mother-of- 
pearl, and be ultimately buried in  the substance of the shell. I t  
has thus happened that fine pearls have occasionally been unex- 
pectedly brought to  light in cutting up mother-of-pearl in the 
workshop. 

\?'hen a pearl oyster is attacked by a boring parasite the mollusc 
protects itself by depositing nacreous matter a t  the point of inva- 
sion, thus forming a hollow body of irregular shape known as a 
"blister pearl." Hollow warty pearl is sometimes termed in trade 
coq de perle. Solid pearls of irregular form are often produced 
by deposition on rough objects, such as small fragments of wood, 
and these, and in fact all irregular-shaped pearls, are termed 
perles baroques, or "barrok pearls." 

A pearl of the first water should possess, in jewellers' language, 
a perfect "skin" and a fine "orient"; that is to  say, it  must be of 
delicate texture, free from speck or flaw, and of clear almost 
translucent white colour, with a subdued iridescent sheen. I t  
should also be perfectly spherical, or, if not, of a symmetrical 
pear-shape. 

P e a r l  Fisheries.-The ancients obtained their pearls chiefly 
from India and the Persian gulf, but a t  the present time they are 
also procured from the Sulu seas, the coast of Australia, the shores 
of Central America and some of the South Pacific islands. The 
ancient fisheries of Ceylon (Taprobane) are situated in  the Gulf 
of Manaar, the fishing-banks lying from 6 to 8m. off the western 
shore, a little to  the south of the isle of Manaar. The Tinnevelly 
fishery is on the Madras side of the strait, near Tuticorin. These 
Indian fishing-grounds are under the control of Government in- 
spectors, who regulate the fisheries. The oysters yield the best 
pearls a t  about four years of age. Fishing generally commences 
in the second week in March, and lasts for from four to  six 
weeks, according to the season. The boats are grouped in fleets of 
from 60 to 70, and start usually a t  midnight so as to reach the 
oyster-banks a t  sunrise. Each boat generally carries 10 divers. 
On reaching the bank a signal-gun is fired, and diving commences. 
A stone weighing about 40 lb. is attached to the cord by which 
the diver is let down. The divers work in pairs, one man diving 
while the other watches the signal-cord, drawing up the sink-stone 
first, then hauling up the baskets of oysters, and finally raising the 
diver himself. On an average the divers remain under water from 
j o  to 80 seconds, though exceptional instances are cited of men 
remaining below for as  long as six minutes. I n  his work the 
diver makes skilful use of his toes. T o  arm himself against the 
attacks of sharks and other fishes which infest the Indian waters 
he carries spikes of ironwood; and the genuine Indian diver never 
descends without the incantations of shark-charmers, one of whom 
accon~panies the boat while others remain on shore. As a rule the 
diver is a short-lived man. 

Since the days of the Macedonians pearl-fishing has been carried 
on in the Persian gulf. I t  is said that the oyster-beds extend 
along the entire Arabian coast of the gulf, but the most important 
are on sandbanks off the islands of Bahrein. The chief centre of 
the trade is the port of Lingah. Most of the products of this 
fishery are known as "Bombay pearls," from the fact that many 
of the best are sold there. Very fine pearls are obtained from the 
Sulu archipelago, on the north-east of Borneo. The mother-of- 
pearl shells f rom the Sulu seas are characterized by a yellow colour 
on the border and back, which unfits them for many ornamental 
purposes. Pearl oysters are also abundant in the seas around the 
Aru islands to the south-west of New Guinea. From Labuan a 

good many pearl-shells are occasionally sent to  Singapore. They 
are also obtained from the neighbourhood of Timor, and from 
New Caledonia. The pearl oyster occurs throughout the Pacific, 
mostly in the clear water of the lagoons within the atolls, though 
fine shells are also found in deep water outside the coral reefs. 

Pearl-fishing is actively prosecuted along the western coast of 
Central America, especially in the Gulf of California, and to a 
less extent around the Pearl islands in the Bay of Panama. The 
fishing-grounds are in water about 4oft. deep, and the season lasts 
for four months. An ordinary fishing-party expects to  obtain 
about three tons of shells per day, and it  is estimated that one 
shell in a thousand contains a pearl. The pearls are shipped in 
barrels from San Francisco and Panama. Some pearls of rare 
beauty have been obtained from the Ray of Mulege, near Los 
Coyetes, in the Gulf of California; and in 1882 a pearl of 7 j  
carats, the largest on record from this district, was found near 
La Paz in  California. The coast of Guayaquil also yields pearls. 
Columbus found that pearl-fishing was carried on in his time in 
the Gulf of Mexico, and pearls are still obtained from the Carib- 
bean sea. I n  the West Indies the best pearls are obtained from 
St. Thomas and from the island of Margarita, off the coast of 
Venezuela. From Margarita Philip 11. of Spain is said to  have 
obtained in 1579 a pearl of 250 carats. 

R i v e r  Pearls.-River pearls are produced by the species of 
Unio and Anodonta, especially by Unio ntargaritiferus. These 
species belong to the family Unionidae, order Eulamellibranchia. 
They inhabit the mountain-streams of temperate climates in the 
northern hemisphere. The pearls of Britain are mentioned by 
Tacitus and by Pliny, and a breastplate studded with British 
pearls was dedicated by Julius Caesar to Venus Genetrix. As early 
as 1355 Scotch pearls are referred to  in a statute of the gold- 
smiths of Paris; and in the reign of Charles 11. the Scotch pearl 
trade was sufficiently important to attract the attention of par- 
liament. 

The principal rivers in Scotland which have yielded pearls are 
the Spey, the Tay and the South Esk; and to a less extent the 
Doon, the Dee, the Don, the Ythan, the Teith, the Forth and 
many other streams. I n  North Wales the Conway was a t  one time 
celebrated for its pearls; and it  is related that Sir Richard Wynn, 
chamberlain to the queen of Charles II. ,  presented her with a 
Conway pearl which is believed to occupy a place in  the British 
crown. I n  Ireland the rivers of Donegal, Tyrone and Wexford 
have yielded pearls. 

River pearls are found in many parts of the United States, and 
have been systematically worked in the Little Miami river, War- 
ren county, O., and also on the Mississippi, especially about 
Muscatine, Iowa. The season extends from June to October. 
Japan produces fresh-water pearls, found especially in the Ano- 
donta japonica. 

Chinese P e a r l  Culture.-But it  is in China that the culture 
of the pearl-mussel is carried to  the greatest perfection. The 
Chinese also obtain marine pearls, and use a large quantity of 
mother-of-pearl for decorative purposes. More than 2 2  centuries 
before our era pearls are enumerated as a tribute or tax in China; 
and they are mentioned as products of the western part of the 
empire in the Rh'ya, a dictionary compiled earlier than 1000 B.C. , A process for promoting the artificial formation of pearls in the 
Chinese river-mussels was discovered by Ye-jin-yang, a native of 
Hoochow, in the 13th century; and this process is still extensively 

I carried on near the city of Teh-tsing, where it  forms the staple 
1 industry of several villages. Large numbers of the mussels are 
I collected in May and June, and the valves of each are gently 1 opened with a spatula to allow of the introduction of various for- 
eign bodies, which are inserted by means of a forked bamboo stick. 

1 These LLmatrices" are generally pellets of prepared mud, but may I be small bosses of bone, brass or wood. After a number of these 
' objects have been placed in convenient positions on one valve, ' the unfortunate mollusc is turned over and the operation is re- 
peated on the other valve. The mussels are then placed in shallow 
ponds connected with the canals, and are nourished by tubs of 
night-soil being thrown in from time to time. After several 
months, in some cases two or three years, the mussels are 
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removed, and the pearls which have formed over the matrices are 
cut from the shells, while the molluscs themselves serve as food. 
Millions of such pearls are annually sold at  Soo-chow. The most 
curious of these Chinese pearls are those which present the form 
of small seated images of Buddha. The figures are cast in very 
thin lead, or stamped in tin, and are inserted as previously de- 
scribed. Specimens of these Buddha pearls in the British Museum 
are referred to the species Dipsas plicata. I t  should be mentioned 
that Linnaeus, probably ignorant of what had long been practised 
in China, demonstrated the possibility of producing artificial 
pearls in the fresh-water mussels of Sweden. 

Pink pearls are occasionally found in the great conch or foun- 
tain shell of the West Indies, Strombus  gigas, L.; but these, 
though much prized, are not nacreous, and their tint is apt to  fade. 
They are also produced by the chank shell, Turbinella scolymus, 
L. and other gastropods. Yellowish-brown pearls, of little or no 
value, are yielded by the Pinna squamosa, and bad-coloured con- 
cretions are formed by the Placuna placenta. Black pearls, which 
are very highly valued, are obtained chiefly from the pearl oyster 
of the Gulf of Mexico. The common marine mussel Myti lus  
edulis also produces pearls, which are, however, of little value. 

T h e  P e a r l  Oyster.-Genuine precious pearls and the most 
valuable mother-of-pearl are produced by various species and 
varieties of the genus Margaritifera. The genus is represented in 
tropical regions in all parts of the world. I t  belongs to the family 
Aviculidae, which is allied to the Pectens or scallop shells. In 
this family the hinge border is straight and prolonged into two 
auriculae; the foot has a very stout byssus. Margaritifera is dis- 
tinguished by the small size or complete absence of the posterior 
auricula. The species are as follows. The type species is M. 
margaritifera, which has no teeth on the hinge. Geographical races 
are distinguished by different names in the trade. Specimens from 
the Malay Archipelago have a dark band along the margin of the 
nacre and are known as black-edged Banda shell; those from 
Australia and New Guinea and the neighbouring islands of the 
western Pacific are called Australian and New Guinea black-lip. 
Another variety occurs in Tahiti, Gambier islands and Eastern 
Polynesia generally, yielding both pearls and shell. I t  occurs also 
in China, Ceylon, the Andaman islands and the Maldives. An- 
other form is taken at  Zanzibar, Madagascar and the neighbour- 
ing islands, and is called Zanzibar and Madagascar shell. Bombay 
shell is another local form fished in the Persian gulf and shipped 
via Bombay. The Red sea variety is known as Egyptian shell. 
Another variety occurs along the west coast of America and 
from Panama to \.'ancouver, and supplies Panama shell and some 
pearls. A larger form, attaining a foot in diameter and a weight 
of 10 lb. per pair of shells, is considered a distinct species, M. 
maxima. I t  is the most valuable species of mother-of-pearl oyster. 

Dr.  Jameson distinguishes in addition to  the above 3 2  species 
of Margaritifera; all these have rudimentary teeth on the hinge. 
The most important species is M .  vulgaris, to which belong the 
pearl oyster of Ceylon and southern India, the lingah shell of the 
Persian gulf and the pearl oyster of the Red sea. Since the open- 
ing of the Suez canal the latter form has invaded the Mediter- 
ranean, specimens having been taken a t  Alexandria and at  Malta, 
and attempts have been made to cultivate it  on the French coast. 
The species occurs also on the coasts of the Malay peninsula, 
Australia and New Guinea, where it  is fished both for its shells 
(Australian lingah) and for pearls. Two species occur on the 
coasts of South Africa but have no market value. M. carchariaru?n 
is the Shark's bay shell of the London market. I t  is taken in 
large quantities a t  Shark's bay, Western Australia, and is of rather 
small value; it also yields pearls of inferior quality. The pearl 
oyster of Japan, known as Japan lingah, is probably a variety of 
M .  vulgaris. M .  radiata is the West Indian pearl oyster. 

The largest and steadiest consumption of mother-of-pearl is in 
the button trade, and much is also consumed by cutlers for 
handles of fruit and dessert knives and forks and pocket-knives. 
I t  is also used in the inlaying of Japanese and Chinese lacquer% 
European lacquered papier-mbchC work, and trays, &c., and as an 
ornamental inlay generally. Among the South Sea islands the 
shell is largely fashioned into fishing-hooks. Among shells other 

than those of ~lf .  margaritifera used as mother-of-pearl may be 
mentioned the green ear or ormer shell (Haliotis  tuberculata) and 
several other species of Haliotis, besides various species of Turbo. 

O r i g i n  of Pearls.--While there is no doubt that pearls, 
whether found in oysters or mussels, are the results of patho- 
logical processes due to irritants, considerable variation of opin- 
ion exists as to the nature of the exciting bodies. As we have seen, 
the Chinese long ago discovered that river-mussels could be in- 
duced to yield pearls by inserting into them foreign bodies ta  
form matrices for the deposition of pearl matter, and pearl cul- 
ture of this kind has become an industry of importance (see 
PEARL, CULTIVATED). 

In  the case of the fresh water mussel Filippi of Turin showed 
in 1852 that the species of Trematode (fluke) Dis tomum dupli- 
catunz was the cause of a pearl formation in the fresh-water 
mussel Anodonta. Kuchenmeister subsequently investigated the 
question at  Elster in Saxony and came to a different conclusion, 
namely that the central body of the pearl was a small specimen 
of a species of water mite which is a very common parasite of 
Anodonta. Filippi however states that the mite is only rarely 
found within a pearl, the Trematode occurring in the great ma- 
jority of cases. R. Dubois and Dr. H. Lyster Jameson have made 
special investigations of the process in the common mussel Myt i l z~s  
edz~lis. The sac or cyst is formed by the larva of a species of 
Trematode belonging to the genus Lecithodendrium, a species 
closely resembling and probably identical with L. somateriae, 
which lives in the adult state in the eider duck. At Billiers, Mor- 
bihan, in France, the host of the adult Trematode is another spe- 
cies of duck, namely the common scoter, Oidemia nigra, which is 
~~otorious in the locality for its avidity for mussels. Trematodes 
of the family Distomidae, to which the parasite under considera- 
tion belongs, usually have three hosts in  each of which. they pass 
different stages of the life history. I n  this case the first host a t  
Billiers is a species of bivalve called Tapes  decussatus, but a t  Pie1 
in Lancashire there are no Tapes  and the first stages of the para- 
site are found in the common cockle. The Trematode enters the 
first host as a minute newly hatched embryo and leaves it  in the 
form called cercaria (see TRCMATODA). The cercaria makes its 
way into the tissues of a mussel and there becomes enclosed in 
the cyst previously described. If the mussel is then swallowed 
by the duck the cercariae develop into adult Trematodes or flukes 
in the liver or intestines of the bird. I n  the mussels which escape 
being devoured the parasites cannot develop further, and they die 
and become embedded in the nacreous deposit which forms a pearl. 
Dr. Jameson points out that, as in other cases, pearls in Myti lus  
are common in certain special localities and rare elsewhere, and 
that the said localities are those where the parasite and its hosts 
are plentiful. 

I n  the case of the Ceylon pearl oysters, Prof. Herdman con- 
cluded that the exciting cause of pearl formation was the larva 
of a cestode or tapeworm ( 9 . v . ) .  The cestode theory has, however, 
been somewhat discredited in recent years; i t  is by no means cer- 
tain that the pearl nucleus is always a parasite; many different 
exciting causes may lead to pearl formation. 

BIBLIOGRAPHY.-H. J. Le Beck, "Pearl Fishery in the Gulf of 
Manaar," in Asiatic Researches (1798) ; D. T. Macgowan, "Pearls and 
Pearl-making in China" (1854) and C. T. Marliham, "The Tinnevelly 
Pearl Fishery" (1867) in Journ. Soc. Arts; F. Hague, "On the Natu- 
ral and Artificial Production of Pearls in China," Journ. Roy .  Asiatic 
Soc., vol. xvi. (1856) ; K. Mobius, Die echten Perlen (Hamburg, 
1857) ; H. Lyster Jameson, in Proc. 2001. Soc. (1901, 1902 and 1912) ; 
W. A. Herdman and J. Hornell, Report on the Ceylon Pearl Fisheries 
(1903) ; W .  A. Herdman and others, Report on the Pearl Oyster Fish- 
eries o f  the Gulf o f  Manaar ( 5  vols. 190j) ; J. F. Kunz and C. H. 
Stevenson, Book o f  the Pearl, with bibliography (1908) ; T. South- 
well and J. C. Kerliman, Report 0% Scientific Work  done on the Cey- 
lon Pearl Banks (Colombo, 1912) ; W. J. Dakin, Pearls (1913) ; L. 
Boutan, La Perle (1925). ( X . ;  L. C. M.) 

PEARL, ARTIFICIAL. Fine artificial pearls were first 
made in western Europe in 1680 by Jacquin, a rosary-maker in 
Paris. Spheres of thin glass are filled with a preparation known as 
"essence d'orient," made from the silvery scales of a small fish 
called the bleak ( q . ~ . ) ,  which is caused to adhere to the inner 
wall of the globe, and the cavity is then filled with white wax, 



PEARL 
They are now manufactured in enormous quantities by different 
processes. An excellent substitute for black pearl is found in the 
so-called "ironstone jewellery," and consists of close-grained hae- 
matite, not too highly polished. Pink pearls are imitated by turn- 
ing small spheres out of the rosy part of the conch shell, or even 
out of pink coral. 

PEARL, CULTIVATED. "Cultured" pearls are "natural" 
only as regards an outer skin averaging in thickness about three- 
tenths to four-tenths of a millimetre. Examination of a section of 
a "natural" pearl shows, generally, a nucleus surrounded by a 
series of concentric layers of pearly nacreous matter. The con- 
centric layers consist alternatively of Calcium Carbonate (Ara- 
gonite), and the protein Conchiolin (CsoH,aNzOll). The nucleus 
varies, and may consist of sea-weed, sand, a parasite worm, or in 
general, anything which acts as a foreign irritant to  the oyster, 
and which conforms to specific conditions to be described later. 
Experimental work on the introduction of nuclei into the oyster 
so as to  obtain pearls, has been carried out principally in China 
and Japan, but the successful production of the "spherical" cul- 
tured pearl was only obtained after assiduous research by the 
Japaneqe R ,  Mikimoto commenced researches on pearl cultiva- 
tion in 1891, working on a theory advanced by Dr. Mitsukuri 
(professor of Zoology, Imperial University Of  Japan). He inserted 
a small spherical mother-of-pearl bead between the body of the 
oyster, and the shell, and after several years found that the bead 
was covered with pearl secretion. Unfortunately these beads were 
firmly attached t o  the oyster shell, and therefore resembled 
"Blister" pearls. A wide range of materials can be used as 
nuclei, but mother-of-pearl was chosen by the Japanese in order 
that the pearl should consist entirely of oyster products. The 
secretion is periodic, and occurs during the warm season. The 
most vital portion of the oyster for pearl development is the 
outside of the epithelium which surrounds the mantle. This 
epithelium secretes from the outside normally, mother-of-pearl, 
and abnormally, the pearl. The determining factor in  the forma- 
tion of a pearl is not the presence of a foreign body in the 
interior of the oyster, but the epithelial cells in the subepidermal 
tissues of the mantle. These living epithelial cells are capable of 
secreting the nacreous matter. Nuclei which enter the body of 
the oyster without carrying a particle of the living epithelium 
will not cause the development of a pearl. I n  cases where the 
irritant or nucleus is directly attached to the epithelium of the 
mantle, the oyster envelopes i t  with a covering of epithelial cells, 
forming a sac, which is then coated with successive layers,of nacre 
to  produce the pearl. "Natural" pearls are found which contain 
no central nucleus, and Dr.  Alverdes and K. Mikimoto inde- 
pendently, by transplanting small sections of the living epithelium 
cells of one oyster into another, demonstrated the development 
of pearl matter, but such pearls were very irregular in shape, 
and entirely free from nucleus. 

T h e  Oysters  Employed.- The finest pearls are developed by 
the strongest oysters, obtained by the Japanese by careful breed- 
ing and repeated examination for disease during growth. The 
oyster spawn is collected, and when old enough the young oysters 
or "spats7' are placed in fine meshed cages in order to protect 
them from the attacks of star fish, octopuses or other enemies, and 
are lowered into the sea. Cleansing of the cages is necessary, 
and the oysters themselves are frequently examined for disease; 
a t  the age of two they are transferred into a wider meshed cage 
and returned to the sea. When they are three years old, the age 
of maturity, the oysters are operated upon for pearl development. 
The shell of one oyster is removed, and a small spherical bead 
of mother of pearl is placed on the outside of the secreting 
epithelium of the mantle. This epithelium is then dissected from 
the oyster, and drawn over the mother of pearl nucleus so as to  
form a sac, which is ligatured at  one end. The sac is next taken 
from the oyster, and grafted into the sub-epidermal tissues of 
a second oyster; the ligature is removed, and after treatment of 
the wound with astringents, the second oyster is placed in a 
cage, and finally returned to the sea. During the next seven 
years the oyster continues the secretion of the nacreous layers 
upon the mother-of-pearl nucleus, and development proceeds 

exactly as in the formation of a "natural" pearl. Supervision 
is maintained during this period, and finally the oysters are o p n e d  
for the extraction of the "cultured" pearls. Approximately sixty 
per cent of the oysters operated upon yield pearls, but owing to 
the irregularity in shape, due to uncontrollable factors in their 

.development, those of marketable value are only about 5%. 
(J. R .  D.) 

Dis t inc t ion  Between C u l t u r e d  and N a t u r a l  Pearls.- 
The ordinary cultured pearl, because of its external appearance, 
can readily be distinguished by the expert from the natural. I n  
the case of the finer grades, distinction was not a t  first easy ex- 
cept by the cutting of a cross-section, thus disclosing the interior 
of the pearl. Two French scientists, Chilowsky and Perrin, in- 
vented an instrument called the endoscope, which introduces into 
the holes of drilled pearls a powerful light so that the origin 
(whether natural or cultivated) of the pearl can be determined 
and the thickness of the pearly covering of cultivated pearls meas- 
ured. A skilful and experienced operator can examine over 150 
pearls in an hour. X-ray photography is now also employed 
successfully for the same purpose, but the process is rather 
l n w  An instri-lment of German origin which makes use of power- 
ful electro-magnets has proved successful in discovering the 
nature of pearls which have not been drilled. Many other 
types of instrument have also been employed, but not so success- 
fully. (X.1 

BIBLIOGRAPHY.-G~-~Y, ''P the Structure of Pearls and the Chinese 
Mode of Producing Them, Annals o f  Philosophy (new series, vol. ix., 
1825) ; L. Boutan, "Perles naturelles et perles de culture," -4nnales des 
Sciettces nat., zoologic, t. vi. (Masson, Paris, 1923) ; "Une perle fine 
de culture sans noyau de nacre," C.R. Acad des. Sc. No. 8 (Ayg. 
21, 1922), and La Perle (Gaston Doin, Paris) ; Seurat, L'Huztre 
perli2re (Masson, Paris) ; Lemaire, "La Production industrielle des 
perles fines au Japan," Bull. de la Socie'tt! franco-japonaise de P a m  
(xlviii., 1921) ; Lyster Jameson, "The Japanese Artificially Induced 
Pearl," Nature (May 1921) ; Alverdes, "Ueber Perlen und Perlbildung," 
Zeit. fur Wisse+zschaftliche Zoologie Bd. C. V .  Heft. 4 (Leipzig, 1913). 

(5. R. D.) 
PEARL, THE. The Middle-English poem known as  "Pearl" 

or "The Pearl" is preserved in the unique ms. Cotton Nero Ax a t  
the British Museum; in this volume are contained also the poems 
"Cleanness," "Patience," and "Sir Gawayne and the Green 
Knight." All the pieces are in the same handwriting, and from in- 
ternal evidences of dialect, style and parallel references, i t  is now 
generally accepted that the poems are all by the same author. 
One other alliterative poem, "Sir Erkenwald," may be assignable to 
him. The ms., which is quaintly illustrated, belongs to the end of 
the 14th or the beginning of the 15th century. 

"Pearl" is a poet's lament for the loss of a girl-child, "who lived 
not upon earth two years"; the poet is evidently the child's 
father. I n  grief he visits the little grave, and there in a vision be- 
holds his Pearl, now transfigured as a queen of heaven-he sees 
her beneath "a crystal rock," beyond a stream; the dreamer would 
fain cross over, but cannot. From the opposite bank Pearl, grown 
in wisdom as in stature, instructs him in lessons of faith and 
resignation, expounds to him the mystery of her transfiguration, 
and leads him to a glimpse of the New Jerusalem. Suddenly the 
city is filled with glorious maidens, who in long procession glide 
towards the throne, all of them clad in white, their robes pearl- 
bedecked like Pearl herself. There he sees, too, " his little queen." 
A great love-longing possesses him to be by her. H e  must needs 
plunge into the stream that sunders him from her. I n  the very 
effort the dreamer awakes, to find himself resting upon the mound 
where his Pearl had "strayed below." 

"While the main part of the poem," according to Gollancz, "is a 
paraphrase of the closing chapters of the Apocalypse and the par- 
able of the Vineyard, the poet's debt to  the Ro~~zulnzt of the Rose 
is noteworthy, more particularly in the description of the won- 
derful land through which the dreamer wanders; and it  can be 
traced throughout the poem, in the personification of Pearl as 
Reason, in the form of the colloquy, in the details of dress and 
ornament, in many a characteristic word, phrase and reference. 
'The river from the throne,' in the Apocalypse, here meets 'the 
waters of the wells' devised by Sir Mirth for the Garden of the 
Rose. From these two sources, the Book of Revelation, with its 
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almost Celtic glamour, and The Romaunt of the Rose, with 
its almost Oriental allegory, are derived much of the wealth and 
brilliancy of the poem. The poet's fancy revels in the richness of 
the heavenly and the earthly paradise, but his fancy is subordi- 
nated to his earnestness and intensity." 

Leading motifs of "Pearl" are to be found in the Gospel-in the 
allegory of the merchant who sold his all to purchase one pearl of 
great price, and in the words, so fraught with solace for the child- 
bereft, "for of such is the Kingdom of Heaven." Naturally aris- 
ing from the theme, and from these motifs, certain theological 
problems of the time are treated perhaps too elaborately. 

The poem consists of IOI stanzas, each of 12 lines, with four 
accents, rhymed ab, ab, ab, ab, bc, bc; the versification combines 
rhyme with alliteration; trisyllabic effects add to the easy move- 
ment and lyrical charm of the lines. Five stanzas (in one case 
six), with the same refrain, constitute a section, of which ac- 
cordingly there are 20 in all, the whole sequence being linked to- 
gether by the device of making the first line of each stanza catch 
up the refrain of the previous verse, the last line of the poem 
re-echoing the first line. The author was not the creator of this 
form, nor was he the last to  use it. 

By piecing together personal and other indications to be found 
in the poems an imaginary biography of the unknown poet may be 
constructed. I t  may be inferred that he was born about 1330-40, 
somewhere in Lancashire, or a little to the north; that he de- 
lighted in open-air life, in woodcraft and sport; that his early life 
was passed amid the gay scenes that brightened existence in 
mediaeval hall and bower; that he availed himself of opportunities 
of study, theology and romance alike claiming him; that he 
wedded, and had a child perhaps named Margery or Marguerite 
-the Daisy or the Pearl-at whose death his happiness drooped 
and life's joy ended. 

I t  is noteworthy that soon after 1358 Boccaccio wrote the Latin 
eclogue "Olympia" in memory of his young daughter Violante. A 
comparative study of the two poems is full of interest; the direct 
influence of the Latin on the English poem is doubtful, although 
"Pearl" may be later than "Olympia." 

See Pearl, an English Poem of -the Fourteenth Century, edited, 
with a modern Rendering, by I .  Gollancz (1891; with Olympia, 
1921) ; Sir Erkenwald, ed. I .  Gollancz, Select Early English Poems 
(1922) ; Facsimile of ms. Cotton Nero Ax (E.E.T.S., 1923) ; Cam- 
bridge History of English Literature, vol. i. ch. xv. (bibl.). (I. G.) 

PEARSALL, ROBERT LUCAS DE (1795-1856), English 
composer, was born on March 14, 1795, a t  Clifton. He produced 
many works of lasting beauty, nearly all of them for voices in 
combination: from his part songs, such as "Oh, who will o'er the 
downs?" to his elaborate and scholarly madrigals, such as the 
admirable eight-part compositions, "Great God of Love" and 
"Lay a Garland." He died on Aug. 5 ,  1856. 

PEARSE, PATRICK HENRY ( I  879-191 6), Irish leader 
and poet, was born in Dublin on Nov. 10, 1879. Educated a t  the 
Christian Brothers schools and the Royal University of Ireland, 
he became editor of the Claidheamh Soluis, the weekly organ of 
the Gaelic League. H e  was secretary to the publication committee 
of the League and an energetic member of its executive. After 
touring Belgium to study bilingual methods, he published several 
Fiana, tales from Irish manuscripts. Pearse's chief interest was 
education and he approved Birrell's Irish Education Bill, as it 
gave the Irish control over their own education. H e  founded St. 
Enda's school at  Cullenswood, Dublin, moving it  in 1910 to the 
Hermitage, Rathfarnham. After a tour in America, Pearse joined 
the Irish Volunteer Movement and was comma'nder-in-chief of 
the Irish forces in the rebellion of 1916. On April 30, 1916, he 
sent out an order to  his troops to  surrender. H e  himself was 
arrested and executed on May 3, 1916. 

See his Life by Desmond Ryan (1919). 
PEARSON, SIR CYRIL ARTHUR ( 1 8 6 6 - I ~ ~ I ) ,  British 

newspaper proprietor, was born a t  Wookey, near Wells, Feb. 24, 
1866, and was educated at  Winchester. He early founded the 
business of C. Arthur Pearson, Ltd., newspaper proprietors and 
publishers; and after making large profits with Pearson's Weekly 
and other periodicals he founded in 1900 The Daily Express, a 
halfpenny rival to The Daily Mail. I n  1904 he purchascd TIze 

Standard with Tlze Evening Standard. H e  was a strong sup- 
porter of Mr. Chamberlain's tariff reform movement, and was 
vice-president of the Tariff Reform League and vice-chairman of 
the Tariff Commission of 1903. I n  1905 he amalgamated The 
Evening Standard with The St. James's Gazette which he had 
bought a few months previously. I n  1910 increasing-later com- 
plete-failure of sight obliged him to retire from the active direc- 
tion of newspapers. Henceforth he devoted himself and his for- 
tune with whole-hearted industry t o  efforts to  ameliorate the con- 
dition of the blind. During the World War he established a t  his 
house, St. Dunstan's, in Regent's Park, London, a hospital for 
blinded soldiers, and became chairman of the Blinded Soldiers' 
and Sailors' Care Committee (1914). H e  also became president 
of the National Institution for the Blind. H e  was created a 
baronet in 1916 and G.B.E. in 1917. Sir Arthur died in London 
on Dec. 9, 1921. 

PEARSON, JOHN (1612-16S6), English divine and scholar, 
born at  Great Snoring, Norfolk, on Feb. 28, 1612, studied at  
Queen's College, Cambridge, and became a fellow of King's and 
a weekly preacher a t  St. Clement's, Eastcheap, in London. In  1659 
he published in London his famous Exposition of the Creed (see 
the ed. by Burton, 1883), Chevalier (1849) and Sinker (1882) 
and his Golden Remains of the ever-memorable Mr. John Hales 
of Eton, with an interesting memoir. I n  1662 he was made 
master of Trinity college, Cambridge. I n  1667 he was admitted 
F.R.S. His defence of the authenticity of the letters of Ignatius 
in his Vindiciae epist. S .  Zgnatii (1672) was confirmed by J. B. 
Lightfoot and other recent scholars. In  1672 Pearson was ap- 
pointed to the bishopric of Chester. I n  1682 his Annales cyprianici 
were published at  Oxford, with John Fell's edition of the works 
of Cyprian. H e  died a t  Chester on July 16, 1686. His last work, 
the Two Dissertations on the Succession and Times of the First 
Bishops of R o m ,  formed with the Anmales Paulini the principal 
part of his Opera posthuma, ed. H .  Dodwell (1688). 

See memoir by E. Churton, prefixed to the edition of Pearson's 
Minor Theological Works ( 2  vols., 1844). Churton also edited most 
of the theological writings. 

PEARSON, JOHN LOUGHBOROUGH (181 7-189 j ) ,  
English architect, son of William Pearson, etcher, of Durham, 
was born in Brussels on July 5, 1817. H e  was articled at  14 to 
Ignatius Bonomi, architect, of Durham, and afterwards worked 
under Anthony Salvin and Philip Hardwicke in London. H e  
revived and practised with great proficiency the art of vaulting, 
though be was by no means a Gothic purist; he also followed 
Renaissance and classical models. From the erection of his first 
church of Ellerker, in Yorkshire, in 1843, to  that of St. Peter's, 
Vauxhall, in 1864, his buildings are Geometrical in manner and 
characterized by elegance of proportion and refinement of detail. 
His best known work is Truro cathedral (1880), incorporating the 
south aisle of the ancient church. 

Pearson's conservative spirit fitted him for the reparation of 
ancient edifices, and among cathedrals and other buildings placed 
under his care were Lincoln, Chichester, Peterborough, Bristol, 
and Exeter cathedrals, St. George's chapel, Windsor, Westminster 
Hall and Westminster Abbey. I n  the surveyorship of the last he 
succeeded Sir G. G. Scott. Except for porches, the work of 
Scott, he re-faced the north transept of Westminster Abbey, and 
designed the organ cases. H e  was elected A.R.A. in 18 74, R.A. in 
1880, was a fellow of the Society of Antiquaries, and a fellow 
and member of the council of the Royal Institute of British 
Architects. He died on Dec. 11, 1897, and was buried in the nave 
of Westminster Abbey. 

See Archit. Review, vol. i. (1897) ; Royal Znst. of Brit. Architects 
Journal, v. 113 (1897-98). 

PEARSON, KARL (1857-1g36), British mathematician, 
was born in London in 1857, and educated a t  University college 
school and at  King's college, Cambridge. H e  was called to  the 
bar in 1882, and afterwards became an authority on the science 
of eugenics. H e  was subsequently appointed Galton professor of 
eugenics at London university and director of the Francis Galton 
laboratory for national eugenics. H e  was awarded the Darwin 
Medal of the Royal Society, of which he was elerted fellow in 
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1896, for his numerous contributions to  the mathematical theory 
of evolution and heredity. 

Professor Pearson was the editor of Biometrika from 1902-24, and 
of The Annals of Eugenics (1925-26), and his other publications 
include The Ethics of Free-thought (1887, 1901); The Chances o f  
Death, and other Studies i n  Evolution (1897) ; Grammar o f  Science 
(1899, 1900, 1911) ; National Life from the Standpoint o f  Science 
(1901) ; Tables for Statisticians (1914-24) ; The Life, Letters and 
Labours o f  Francis Galton (1915-25). 

PEARY, ROBERT EDWIN (1856-1920), American Arctic 
explorer, was born at  Cresson, Pa., on May 6, 1856. I n  1877 he 
graduated at  Bowdoin college. H e  was made a lieutenant in the 
U.S. navy in 1881, acting as civil engineer and was assistant- 
engineer in the Nicaragua ship canal surveys in 1884, becoming 
their director in 1887-88. In  1886, however, he also made a study 
of the west coast of Greenland, in the region of Disco bay, with 
reference to  its use as a base for polar exploration. In  1891 the 
Philadelphia Academy of Natural Sciences put him in charge of 
a polar expedition of seven, including his wife. Inglefield gulf, on 
the north-west coast of Greenland. was the base. In  the spring of 
1892 he went, with the Norwegian Eivind Astrup, to the north-east 
coast, thereby proving that Greenland is an ~sland. The Cape 
Uork (Smith sound) Eskimos, the most northerly people in the 
world, were also studied. This expedition was described by Mrs. 
Peary in M y  Arctic Journal. I n  the following pear he organized 
another expedition, also from headquarters in Inglefield gulf, where 
Mrs. Peary gave birth to  a daughter. I n  1894 Peary, Matt Henson, 
the negro member of the expedition, and Hugh Lee, were left alone 
and again crossed to the east coast. I n  the summer three meteor- 
ites, which the Eskimos used in making their iron implements, 
were found. These had been reported in 1818 by Sir John Ross. 
All were eventually brought t o  the United States. I n  1898 Peary 
described his work to date in Northward Over the Great Ice. I n  
that year also, with the support of the Peary Arctic Club and 
Morris Jesup, he started on a four year's exploring schedule. H e  
used Eskimos in this expedition, which demonstrated, in 1900, 
that Greenland is bounded on the north by the polar ocean; the 
north coast of the island was surveyed. I n  1902 Peary, with 
Henson and an Eskimo, advanced as far north as lat. 84' 17' 27", 
the highest point then reached in the Western Hemisphere. Lieut. 
Peary had now been promoted to the rank of commander, and on 
his return he was elected president of the American Geographical 
Society. I n  Nov. 1903 he went to England on a naval commission 
to inquire into the system of naval barracks in Great Britain, and 
was presented with the Livingstone Gold Medal of the Royal Scot- 
tish Geographical Society. Commander Peary then began prepara- 
tions for another expedition by the construction of a special ship, 
named the "Roosevelt," the first ever built in the United States 
for  the purpose of Arctic exploration. He sailed from New York 
on July 16, 1905, having two years' supplies on board. The 
"Roosevelt" wintered on the north coast of Grant Land, and on 
Feb. 21 a start was made with sleds. The party experienced 
serious delay owing to open water between 84" and 8s0, and 
farther north the ice was opened up  during a six days' gale, which 
cut off communications and destroyed the d&pots which had been 
established. A steady easterly drift was experienced. But on 
April 21, 1906, 87" 6' was reached-the "farthest north" attained 
by man--by which time Peary and his companions were suffering 
severe privations, and had to make the return journey in the face 
of great difficulties. I n  1907 the narrative of his journey, h'earest 
the Pole, was published. 

In  1908 Peary started in the "Roosevelt" on the journey which 
was to  bring him his final success as the discoverer of the North 
Pole. H e  left Etah on Aug. 18, wintered in Grant Land, and set 
forward over the ice from Cape Columbia on March I ,  1909. A 
party of six started with him, and moved in sections, one in front 
of another. They were gradually sent back as supplies diminished. 
At the end of the month Capt. Bartlett was the only white man 
left with Peary, and he turned back in 87" 48' K ,  the highest 
latitude then ever reached. Peary, with Henson and four Eskimos, 
pushed on, and on April 6, 1909 reached the North Pole. They 
remained some 30 hours, took observations, and on sounding, a 
few miles from the pole, found no bottom at  1,500 fathoms. The 

party, with the exception of one drowned, returned safely t o  the 
"Roosevelt," which left her winter quarters on July 18, and 
reached Indian Harbour on Sept. 5 .  Peary's The Nortlz Pole: I t s  
Discovery in 1909 was published in 1910. 

I n  1911 he was given the rank of rear-admiral and delegated to  
the International Polar Commission in Rome. I n  addition to  the 
works already mentioned he wrote, The Nortlz Pole (1910) and 
Secrets of Polar Travel (191 7). H e  died in Washington, D.C. on 
Feb. 2 0 ,  1920. 

See ~itzhugh Green, Peary, the Man W h o  Refused t o  Fail (1926). 
(R. E. B.) 

PEASANT, a countryman, either working for others, or own- 
ing or renting and working by his own labour a small plot of 
ground (Fr. paysan; Lat. pagensis, belonging t o  the country). 
(See ALLOTMEXTS and METAYAGE SYSTEM.) 

PEASANT MOVEMENT. The World War gave a strong 
impetus to the political consciousness of a class which had seemed 
obliterated since the Industrial Revolution. During the past 
century the peasants, even in western Europe, have been dom- 
inated by commerce and industry. I n  eastern Europe they have 
had no share in public life, e x ~ e p l  i11 sp~rddic  iisings. Yet in 
eastern Europe they form the bulk of the populations, and it  
is naturally in that region that the new peasant movement is 
asserting itself. 

Po l i t i ca l  T r a d i t i o n s  of t h e  Peasantry.- From the French 
Revolution till 1848 the peasants of western and central Europe 
were gradually freed from all their feudal servitudes. The peas- 
ants themselves played only an indirect r61e in that emancipa- 
tion, which was due mainly to  the efforts of the urban middle 
classes, acting under the stimulus of political, economic and 
social motives. 

The political division between town and country was later 
widened into a gulf by scientific Socialism. The angle of Socialist 
economics was essentially the same as that of Liberalism, except 
that what the latter regarded as economically well established 
Socialism looked upon as merely transitory; so that its own 
heaven was even more remote from the peasant world. The 
peasant holding and tilling land on a small scale was doomed. 
M. Vandervelde said (in 1898) that to wish to realise the ideal 
of the Biblical homestead was as futile as to  t ry "to replace the 
Code Napoldon by the tables of Moses." And not only futile 
but also pernicious; Marx praised capitalism for  having at  least 
rescued "a considerable part of the population from the idiocy 
of rural life." Hence he and his disciples placed the nationalisa- 
tion of land and farming on a large scale for public account in 
the forefront of their programme. From that time date the many 
Conservative agrarian organisations in central and western Europe 
which found in the peasants credulous recruits; a circumstance 
whose electoral effects gradually led to  a wattring down of 
Socialist agrarian programmes. 

Populism.-The economic and political incentives which had 
harnessed the western bourgeoisie to the task of rural emancipa- 
tion had then little meaning in the eastern half of the Continent. 
Politically that region was still in the autocratic stage; and its 
economic structure rested on a primitive agriculture and on 
artisan manufacture-capitalist industry being altogether absent. 
But the third, social incentive stirred up reformers in the east if 
anything more deeply than in the west. I n  Russia the Slavophil 
revival had raised the peasant on a pedestal, and that only made 
his serf's chains more obnoxious in the eyes of the infelligcafsin. 
The younger intellectuals, imbued with 18th century humanitar- 
ian philosophy, centred all their ideals on freeing the peasants. 
But whereas to western Liberals that had been an end in itself, 
for the Russian reformers i t  was merely the stepping-stone to  an 
independent and prosperous village life. They prided themselves 
in being Socialists, but, like Proudhon's, theirs was a Socialism 
for the peasants. Marxism was essentially an industrial policy 
for the transformation of industrial societies. The eastern re- 
formers were forced to form alternative conceptions and pro- 
grammes suited to the problems of their peasant populations 
"PopuIism" (narodnichestvo, from narod-people) became the 
expression of that current of opinion. (See RUSSIA, HISTORY.) 
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The kernel of the Populist position was the rejection of the 

Marxian economic determinism. Marxism considered a phase of 
capitalist concentration of production as the inevitable prelude 
to a Socialist society; the Russian Populists, basing themselves 
on the existence of the mir, contended that the capitalist-prole- 
tarian phase was not necessary in Russia, nor even possible in 
such backward agrarian countries. For capitalism would ruin 
the peasants, i.e., the only available customers for industrial 
products. Likewise the Populists held that revolutionary leaders 
were able to shape and guide events, provided that they acted in 
line with the needs and wishes of the masses. Above all they be- 
lieved that a rural democracy offered the masses a better promise 
of happiness than 'they could expect from an industrial organisa- 
tion. All they needed was more "Land and Liberty"; and the 
backbone of the Populist programme was a plea for equal dis- 
tribution of land among the peasants. 

The later exponents of this policy were the Social-Revolu- 
tionaries who were the strongest party of the Left till the 
Bolshevik Revolution. That the Populist doctrine had its roots 
in the natural conditions of the region is proved by the way it 
spread to the other agrarian countries of eastern Europe. I t  was 
perhaps natural that Serbia and Bulgaria should come under its 
influence, as both countries stood in close intellectual dependence 
on Russia. The decisive test is supplied by Rumania-a Latin 
country, strongly averse to  Slav influence; yet there also the 
new doctrine engendered the able Poporanist (popor, people) 
current, which together with the other groups never ceased de- 
nouncing Marxism. (See D.  Mitrany, Marx and the Peasant, in 
"London Essays in Economics in Honour of Edwin Cannan.") 

T h e  P e a s a n t  Renascence.-The Populist movement had re- 
mained largely theoretical. I n  the region in which it  was born 
the peasants were kept under by a rigid political and social 
tutelage. Political activity among them, and claims for the dis- 
tribution of land, were treated as revolutionary. The only out- 
let for their grievances was occasional risings, like those of 1905 
in Russia and 1907 in Rumania, which were mercilessly repressed. 
The World War and the Russian Revolution produced great 
changes. Sweeping agrarian reforms have transferred the land 
to the peasants, giving them potenfial economic independence 
and reducing in the same degree the influence of their former 
task-masters. I n  most of the countries concerned they have at  
the same time secured full political franchise. And everywhere 
they have been roused to a consciousness of their interests and of 
their power as a class. As a consequence powerful Peasant 
Parties have sprung up in all the countries of eastern Europe in 
which government is representative. The movement is yet in its 
infancy; its possibilities reside in the facts that more than half 
the population of the globe lives in the typically peasant "family 
economy," and that of the hundred million European voters some 
60-70 million are peasants, as against some 20 million industrial 
workers. 

D o c t r i n e  and Programme.-Unlike Socialism, which had a 
fully developed doctrine before it  had an organised following, 
the Peasant Movement has sprung up suddenly and separately 
in the various countries, though out of similar convulsive events. 
Hence its sociology is in the making, and the programmes of 
the several Parties, which hitherto have had little contact with 
each other, show substantial variations. Essentially it  is of 
course an agrarian movement; but its philosophy and policy 
are eclectic, having taken over and adapted to its own use 
elements from all the three chief political divisions-from Con- 
servatism and Liberalism as well as from Socialism. I t s  fun- 
damental standpoint is a bias for a rural society, based on small 
peasant property. 

The radicalism of the eastern Peasant Movement is due to 
peculiar conditions in that region. Whereas in the west agrarian 
parties were a mixture of all rural classes, with the big land- 
owners predominant, as in the German Landbund, the new Peas- 
ant Parties are exclusively peasant. Secondly, the oppression of 
the peasantry in the east has till now prevented the growth of a 
peasant middle class, so that the movement is carried more 
uniformly by a mass of small peasants. Thirdly, the general 

peasant antagonism towards towns and capitalists has different 
effects in the two halves of Europe: in the west finance and 
industry are moving fast into a phase of international organisa- 
tion, by means of cartels, trusts, etc., and the outlook of the 
towns is cosmopolitan; as a reaction the countryside is Conser- 
vative and nationalist. I n  the east the towns, industry and finance 
concentrate the essence of local nationalism, and the peasantry 
which has to pay the bill of protectionism, etc., favours in con- 
sequence a Liberal and even Radical policy in all respects. 
Fourthly, in the industrialised States agriculture produces mainly 
for the home market and is anxious to  be protected in i t ;  the 
peasants produce mainly for themselves with a surplus for export, 
and desire free trade. 

N a t i o n a l  0rganisations.-The new Peasant movement is 
peculiar to the eastern half of Europe. I n  the industrialised 
countries of the west, and even in Holland and Denmark, the 
peasants have been drawn into agrarian Conservative parties, 
as a result of a general agrarian antagonism to industry and finance, 
partly through clerical influence, and largely by the effective use 
of the Socialist demand for land nationalisation as a bogey. But 
just as western Socialism has s t~r red  up industrial groups in the 
east and shaped their outlook, so the eastern Peasant Movement 
is bound to react upon peasant groups in the west. I n  France a 
Peasant Party was founded four weeks before the elections of 
1928; none of its three candidates was elected, but the Party 
secured 80,000 votes and is actively organising itself. I n  Ger- 
many, likewise before that year's elections, the left wing of the 
old Landbund formed the new Christian National Peasant Party 
and gained 13 seats in the Reichstag. At the same time the 
Bavarian Bauernbund transformed itself into a German Peasant 
Party; i t  secured 8 seats in  the Reichstag and dominated the 
parliamentary situation in Bavaria. 

Some of the eastern Peasant Parties were founded before the 
World War, but became important only after its end. Most 
countries have only one Party, but in Poland and other States 
bordering on Russia the chaos of the revolution is still reflected 
in a continuous splitting-up and reshuffling of political groupings. 

The following list suggests the strength of the movement in the 
various countries. 

Bulgaria.-The Agrarian Union was founded in 1899 as a pro- 
fessional body but became political two years later. I t  polled 
14.45% of the votes cast in  1911, 31% in 1919, 38.16% in 1920, 
and 52% in 1923. In  power from 1919 to 1923, the Party carried 
through considerable cooperative developments, and also the law 
for compulsory service. The election returns of 1923 placed it in 
an even stronger parliamentary position. But a military coup 
d'e'tat on June 9, 1923 succeeded in its overthrow and a few days 
later its leader, Stambulisky was murdered. A virtual dictator- 
ship thereupon was established and stem measures of repression 
were decreed, though later these were moderated somewhat by the 
government of Premier Liaptchef. Increasing agricultural distress, 
however, goaded the party to  desperate resistance which culmi- 
nated in 1931 with Liaptchef's resignation and the formation of a 
coalition ministry including several Agrarian members. There- 
after the influence of the Party continued to grow until the 
coup d'e'tat of 1934 again set up  a dictatorship. 

Czecfzos1ovakia.-The Republican Party of Farmers and Small 
Peasants was founded in 1896. At fitst its policy inclined toward 
conservatism but later it  veered to the left. I n  1920 the party 
polled 603,618 votes and in 1925, 970,498 in the Czech territories 
alone. The Peasant Movement has been strongly represented in 
most of the successive coalition governments. I t  secured the 
adoption of the eight hour day for agriculture and a number of 
other progressive measures. 

Estonia.-The Peasant Party of Estonia was founded soon after 
the war. The movement here reached a peak of development in 
1932, when through a union of its several groups into a new 
Agrarian Party it  obtained 42 seats in the national parliament and 
a dominant place in the Government. I t s  influence, however, was 
fairly eclipsed in 1934 by the creation of a national dictatorship. 

Finland.-In 1924 the Peasant League of Finland had 44 mem- 
bers in parliament and by 1927 this number had been increased to 
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5 2 .  The strength of the Party continued t o  grow until 1930 when 
i t  commanded 79 seats, but thereafter its influence seems steadily 
t o  have diminished. 

Hungary.-A Small Farmers' Party made a promising beginning 
in Hungary, but the introduction of open balloting in country 
districts effectually checked all political activity on the land. 

Latvia.-In 1928 there were six Peasant Groups in  Latvia. 
Three were of the Centre: the Peasants' Union, the Latgallian 
Catholics and Christian Peasants, and the Latgallian Peasants; 
and three were of varying Leftward shades: the Agrarian Settlers, 
the New Farmers and Small Peasants, and the Latgallian Peasant- 
Labour Party. These factions differed mainly in regard to land 
reform and in their bias for closer relations with the west or 
with Russia. Of late years the movement has been somewhat over- 
shadowed by the growth of fascism. 

Lithuania.-Before the coup d'e'tat of 1926 the Peasant Union 
of Lithuania had 11 members in parliament. 

Poland.-The movement in Poland has been much divided by 
regional, clerical, and personal influences. As a parliamentary 
instrument it  lost most of its value upon the accession to power 
of Marshal Pilsudski. But i t  continued to he fairly eff~ct ive 
in the different localities in  promoting cooperative effort among 
the peasants. 

Runzania.--The National Peasant Party, which was formed by a 
fusion of the National (Transylvanian) Party with the Peasant 
Party managed through the twenties to  assert itself in spite of 
elaborate "doctoring" of elections. The march of 60,oao Peasants 
on the capital and a series of large mass meetings in 1928 re- 
sulted in a sweeping victory for their party at  the polls, where 
they secured 333 out of 387 seats in the national assembly. The 
Peasants were in large measure responsible for the return of King 
Carol to  the throne in 1930, but the following year they found 
themselves turned out of office by khe king's own personal repre- 
sentative, Professor Jorga. Thereafter it seems to have been 
Carol's general policy t o  maintain something approaching a bal- 
ance between parties in the nation. 

Yzcgos1avia.-The Croatian Peasant Party, founded in 1904, had 
3 deputies in 1908, 49 in 1910, and 60 in 1923. I t  practically 
dominated Croatia and gained some strength in Herzegovina 2nd 
Dalmatia. Remarkable both for its organization and its spiritual 
power, it  was the only Peasant Pdrty founded on a rural creed 
rather than mere agrarian interests. Being primarily Croatian 
it was closely identified with the movement for Croat and Slovene 
autonomy. I n  1928 its two great leaders, Stephen and Pavle Radit 
were murdered and the following year a dictatorship under King 
Alexander drove the movement uhderground, whence it was not 
again t o  emerge even after the king's own assassination in 1934. 

International 0rganisation.-A number of international 
agrarian organisations have existed before the war or were formed 
after it, but of these none had the two distinguishing character- 

have in addition formed a regional group within the bureau, t o  
act politically in  close contact, with a joint central executive. 
The group, like the bureau, is to work for the solution of political 
and social problems according to peasant interests; i t  is to  pub- 
lish in one or more of the western languages the chief writings 
of Peasant leaders, and prepare a peasant news agency. The 
regional group was formed especially to  resist jointly any attempt 
a t  dictatorship, whether from the Left or from the Right. 

(D. MI.) 
PEASANT PROPRIETOR: see LAND TENURE. 
PEASE, EDWARD (1767-18j8), the founder of a famous 

industrial Quaker family in the north of England, was born at  
Darlington on May 31, 1767, the son of Joseph Pease (1737- 
1808), a woollen manufacturer. Edward Pease made the ac- 
quaintance of George Stephenson, and with him took a promi- 
nent part in constructing the railway between Stockton and Dar- 
lington. H e  died a t  Darlington on July 31, 1858. 

His grandson, Joseph Albert Pease. Baron Gainsford (1860- 
1943), entered parliament in 1892, 71.3s chief Liberal Whip, lord 
of the treasury, chancellor of the duchy, postmaster general, and 
president of the board of education, Federation of British Indus- 
tries, and British Broadcasting company. H e  died Feb. IS, 194.1 

PEAT, a product of decayed vegetation found in the form of 
bogs in many parts of the world. The principal areas of the peat 
deposits of the world are as follows:- 

Russia . . . . , . . 6j,ooo square miles 
Canada . , . . . . . , 37,000 ,, ,, 
Finland . . . . . . . . 30,000 ,, ,, 
Sweden . . . . . . . . 19,000 ,, ,t 

United States 11~200 9, 9, 

~ ~ ~ ~ ~ ~ i t a i ;  : 1 : 1 : 9,900 ,, ,, 9,400 1 ,  ,, 
~ ~ ~ l ~ ~ d  . , , . . . . . 4,700 ,, ,, 
Newfoundland . . , . . . . 3,000 ,, ,, 
Norway . . . . . . . . 2,900 ,7 9 ,  

Austria 1750° 9 7  9, 

Denmark . . . . . . . . 400 ,, ,t 

The plants which give origin to these deposits are mainly aquatic, 
including reeds, rushes, sedges and mosses. Sphagnum is present 
in most peats, but in Irish peat Tltacomitrzcm lanugi?zosz~rn pre- 
dominates. I t  seems that the disintegration of the vegetable 
tissues is effected partly by moist atmospheric oxidation and 
partly by anaerobic bacteria, yeasts, moulds and fungi, in de- 
pressions containing fairly still but not stagnant water, which is 
retained by  an impervious bed or underlying strata. As decom- 
position proceeds the products become waterlogged and sink t o  
the bottom of the pool; in  the course of time the deposits attain 
a considerable thickness, and the lower layers, under the superin- 
cumbent pressure of the water and later deposits, are gradually 

/ compressed and carbonized. The most favourable conditions ap- 
I 

istics of being limited to truly Peasant groups and of being 
established for political action. Three attempts have been made 
t o  set up an international body on these lines: 

( I )  Soon after the war an attempt was made by Bavarian and 
Austrian agrarians t o  join up  the Peasant groups of central 
Europe, the Bavarian Dr.  Heim being one of the initiators. The 
tendency was strongly Conservative, anti-Bolshevik (in this be- 
ing included all the democratic influences coming from Berlin); 
and while some of the leaders kept neutral, others had a strong 
clerical bias. The attempt never materialised. 

(2) Though no Peasant Party exists, or would be allowed, in 
Russia, the Soviets encouraged some of the refugees living in 
MOSCOW to set up a Peasant International there. Formed in 1923, 
it  held its first Congress in 1925. I t  has made no visible impres- 
sion on the Peasant movement. 

(3) On the initiative of the Bulgarian Stamboliski an inter- 
national agrarian bureau was established in Prague in 1921, the 
Czech, Bulgarian, Polish and Serbian Peasant Parties being its 
members; purely for research and information. I n  May 1928 the 
organisation was widened, being .joined by the Croatian, Rums- 
nian and other Peasant Parties, including the newly-formed French 
and Dutch Parties. Eight Parties of central and eastern Europe 

pear to  be a moist atmosphere, and a mean annual temperature 
of about 45". The peat bogs of Great Britain and i re land vary in 
thickness from 5 to 30 f t . ;  and those of North America vary 
from 5 to 25 ft. 

Peat varies from a pale yellow or brown fibrous substance, re- 
sembling turf or compressed hay, and containing conspicuous 
plant remains, to  a compact dark brown material, resembling 
black clay when wet and some varieties of lignite when dry. Two 
typical forms may be noticed: "Hill peat" (the mountain or 
brown bogs of Ireland), found in mountainous districts, and con- 
sisting mainly of Sphagnz~?n and Andronteda; and "Bottom peat" 
(the lowland or red bogs of Ireland), found in lakes, rivers and 
brooks, and containing Hypnum. The latter kind always contains 
much water, up to  go%, which it is necessary to  remove before 
the product can be efficiently employed as a fuel, and for  most 
other purposes. A specimen dried a t  100" C had the following 
composition: carbon, 60.48%; hydrogen, 6.10%; oxygen, 32.55%; 
nitrogen, 0.88%; ash, 3.30%; the ash is very variable-from 2 

to 15% and even more-and consists principally of clay and sand, 
with lesser amounts of ferric oxide, lime, magnesia, etc. On air- 
drying the peat loses from 8 to 20% of its moisture. I n  a good, 
dry season peat may be air-dried down to 17 or 18% moisture, 
while under moderate conditions it  may be saved with 25 to 30% 



PEBA-PECHORA 
With the "Peco" process i t  is claimed, however, that the peat 

can be dried down to almost no water content, and that about 
80% of the peat is recovered. But in practice the most suitable 
water content for briquetting is 10%. Perhaps Ireland is the 
largest producer, with an output in the neighbourhood of 6,000,- 
ooo tons annually of air-dried peat. 

See T h e  Winn ing ,  preparation and  use  o f  peat, by the Fuel Research 
Board (1921) ; T h e  Utilization o f  Peat F l ~ e l ,  Department of ~ i n e s ,  
Canada (1912). (R. R.) 

PEBA, a name for  the nine-banded armadillo. (See ARMA- 
DILLO.) 

PEBAN, a group of tribes of South American Indians some- 
what doubtfully to be regarded as constituting an independent 
linguistic stock. The Pebas (who have given their name to the 
group), the Yameos, and Yaguas, who form the stock. are located 
on the northern side of the Amazon in the region of the Brazilian- 
Peruvian border. 

See C. F .  P. von Martius, Beitrage z u r  Ethnographic v n d  Sprachen- 
kunde etc. (Leipzig, 1 ~ ~ 7 ) .  

PEBBLE WRITING. From the very earliest times to  which 
the energy of man can be traced, date two kinds of writing: (a) 
engraving of a visible object on some hard substance, such as the 
flat surface of a bone; (b)  drawing, painting, or engraving marks 
which could again be identified. Of the first kind are the engrav- 
ings of reindeer, buffaloes, and other animals by the cave men of 
prehistoric times; of the second are a large number of pebbles 
discovered by M. Ed. Piette a t  Mas d'Azil, on the left bank of 
the Arize, intercalated between the last layer of the Reindeer age 
and the first of the Neolithic period. The stones were coloured 
with peroxide of iron. 

The characters are of two kinds: (a) a series of strokes 
which possibly indicate numbers. (b )  graphic symbols. The 
stones were scattered about without connection or relation one 
with another. 

Whatever the meaning may be, it  is clear that the markings 
are not accidental. I t  has been suggested that, like similar things 
among the American Indians, they may have been used in play- 
ing games or gambling. 

PECAN: see HICKORY. 
PECCARY, the name given to the New World representa- 

tives of the swine (Suidae), from which they may be distin- 
guished by the fact that the upper canine teeth (tusks) are di- 
rected downwards, and by other peculiarities of the teeth, stom- 
ach and feet. Peccaries range from New Mexico and Texas to  
Patagonia. The collared peccary (Dicotyles tajacu) is a dark 
grey animal with a white b a d  across the chest from shoulder 
to shoulder. I t  is about 3ft. long, living in small herds of eight 
to ten, and has an extensive range in S. America. The white- 
lipped peccary (D. labiatus) is about 6in. longer, blackish in 
colour, with white lips. Peccaries form the sub-family Dico- 
tylinae of the Suidae (see ARTIODACTYLA and SWINE). Extinct 
peccaries are known as far back as the Miocene in North Amer- 
ica, but only in superficial deposits in the southern continent. 
This indicates that the group entered North America in the Upper 
Oligocene and subsequently reached their present habitat. 

PECHORA, a river of North Russia, which rises in the Urals, 
almost on lat. 62" N. and flows west and then north, with a 
double north and south loop about 66" 20' N. I t  enters the Gulf 
of Pechora on the Barents sea by a delta after a course of 1,150 
m. I ts  main tributaries are the Izhma, Tsilma and Sula on the 
left, and the Ilych, Podcherem, Shugor and Usa on the right; the 
river and its tributaries provide 3,545 m. of navigable waterways, 
of which 2,335 are fit for rafts and timber floats only and 580 
are suitable for steamer navigation. The drainage basin is, how- 
ever, mainly coniferous forest, and north of lat. 67" N. bleak 
tundra, the Great Land Tundra on the east, and the Small Land 
Tundra on the west. The scanty population consists mainly of 
Nomad Samoyede reindeer breeders and Zirian hunters. 

During the brief summer there is steamer connection between 
Pustozersk and Kuya on the right of the delta, and Archangel. 
Short portages connect the Pechora waterway with the Kama and 
the Volga, and with the Vychegda and Northern Dwina, and longer 

moisture. Average air-dried peat containing 25% moisture may 
be taken as having a calorific value of about 6,000 B.T.U. The 
specific gravity has been variously given, owing to the variable 
water content and air spaces; when dried and compressed, how- 
ever, i t  is denser than water. The yield per sq.km. (0.386 sq.m.) 
for a depth of five metres (16.4 f t . )  has been determined in 
Germany as approximately 800,ooo tons of air-dried peat. 

Peat-winning presents certain special features. The general 
practice is to cut a trench about I ft. deep with a peculiarly 
shaped spade, termed in Ireland a "slane," and remove sods from 
3 to 4 f t  long. When one layer has been removed, the next is 
attacked, and so on. If the deposit be more solid step-working 
may be adopted, and should water be reached recourse may be 
had to long-handled slanes. The sods are allowed to drain, and 
then stacked for drying in the air, being occasionally turned so as 
to dry equally; this process may require about six weeks. 

Machine Working.-Mechanical power has been applied, 
especially in Sweden and Germany, t o  the winning of peat, the 
operations involved being:-(I) The excavation and elevation 
of the raw peat from the bog. ( 2 )  The maceration and mixing 
of the raw peat by means of rotating and fixed knives and a single 
or double screw conveyor which forces the peat through a nozzle 
or nozzles in a stream which is cut into lengths fcr  sods. (3) The 
transport of the formed sods and their deposition on the bog. 
(4)  The collection and stacking of the air-dried peat. I n  the most 
recent German practice the operations indicated in ( I )  (2) and 
(3)  are combined in one machine electrically driven. 

Several processes have been invented for the carbonization of 
peat and recovery of the by-products. Among these is the Ziegler 
process which is, or was, in operation a t  Oldenburg in Germany, 
Rodkino in Russia and Beuerberg in Bavaria. The uncondensed 
gases from the coking plant a t  Beuerberg gave:- 

. . . . . . . .  Carbon dioxide I5.5 per cent 
Oxygen . . . . . . . .  1.1 , , , ,  
Carbon monoxide . . . .  2 0 ' 4 , ,  ,, 
Methane and other hydrocarbons . 12.4 ,, ,, 
Hydrogen . . . . . . .  28.6 ,, ,, 

. . . . . . . . . .  Nitrogen 9 - 
99'9 

The "coke" contained: 

Carbon . . .  73.89 per cent 
Hydrogen . . . . . . . . .  3'59 7 1  ,, 

. . . . . . . . . .  Oxygen 14.52 7 ,  7 j  . . . . . . . . .  Nitrogen I .49 ,, ,, 

. . . . . . . . . .  Sulphur 0.20 ,, ,, 
~ s h  . . . . . . . . . .  2.50 ,, ,, 
Moisture . . . . . .  3.80 ,, ,, - 

99'99 

and the calorific value of the semi-coke was ~ z , o o o  B.T.U. The 
volume of the gases amounted to 6,759 cu.ft. per ton. 

The results of working the process are stated to have been as 
follows :- 

I 

The manufacture of producer gas from peat, in regard to which 
a number of methods exist, mostly based on the Mond process, 
has proved more or less successful. The briquetting of peat has 
also been carried out. The briquettes contain approximately 18% 
of moisture and are said to yield a high quality charcoal. One of 
the chief factors operating against the commercial success of peat 
as a fuel in competition with coal and other fuels has been the 
cost of drying the peat. 

. . . . .  Ammonium sulphate 
Acetateoflime . . . . . .  
Methylalcohol . . . . . .  
Light oils . . . . . . .  
Heavy oils . . . . . . .  
Paraffin . . . . . . . .  

. . . . . . . .  Creosote 

. . . . . . . .  Asphalt 

Per 100 tons of air-dried 
peat 

goo lb. 
1,320 ,, 

65 gal. 
280 ,, 
95 ,, 

715 lb. 
3,100 ,, 

40 ,, 



PECK-PECORA 
portages, used mainly by Samoyedes, link it across the Urals with 
the Ob. I n  1925 a cultural base, with 2 0  hospital beds, boarding 
facilities for 30 Samoyede pupils and a medical and veterinary 
staff was established on the Adzva river, a tributary of the Usa. 
The chief freightage on the Pechora waterways consists of rein- 
deer products, furs and fish going southward and grain and manu- 
factured goods going north. Seals are caught in Pechora gulf, and 
fishermen migrate there from June to August, the Pechora salmon 
being specially valuable. 

PECK, a dry measure of capacity, especially used for grain. 
I t  contains 8 quarts or 2 gallons, and is ) of a bushel. The impe- 
rial peck contains 554.548 cu.in., and in the UnitedSStates of 
America 537.6 cub.in. The word is in  M.E. pek, and is found 
latinized as peccum or pekka.  I n  Med. Lat. are found picotinus, 
"mensura frumentaria," and picotus, "mensura liquidorum" (Du 
Cange, Gloss. s . vv . ) .  

PECKHAM, JOHN (d. 1292), archbishop of Canterbury, 
was probably a native of Sussex, and received his early education 
from the Cluniac monks of Lewes. About 1250 he joined the 
Franciscan order and studied in their Oxford convent. Shortly 
afteruiards he proceeded to the university of Paris, w h ~ r e  h~ took 
his degree under St. Bonaventure and became regent in theology. 
For many years Peckham taught a t  Paris, coming into contact 
with the greatest scholars of the day, among others St. Thomas 
Aquinas. About 1270 he returned to Oxford and taught there, 
being elected in 1275 provincial minister of the Franciscans in 
England, but he was soon afterwards called to Rome as lector 
sacri palatii, or theological lecturer in the schools of the papal 
palace. I n  1279 he returned to England as archbishop of Canter- 
bury, being appointed by  the pope on the rejection of Robert 
Burnell, Edward I.'s candidate. Peckham was always a strenuous 
advocate of the papal power, especially as shown in the council 
of Lyons in 1274. The characteristic note of his primacy was an 
insistence on discipline which offended contemporaries. 

I n  philosophy Peckham represents the Franciscan school which 
attacked the teaching of St.  Thomas Aquinas on the "Unity of 
Form." H e  wrote much on scientific, scriptural and moral subjects, 
and defended the Franciscan rule and practice. His hymns are 
characterized by  a lyrical tenderness which seems typically Fran- 
ciscan. Printed examples of his work as commentator and hymn 
writer respectively may be found in the Firamentum t r ium ordi- 
nzlm (Paris, 1512), and his office for Trinity Sunday in the 
"unreformed" breviary. 

The chief authority on Peckham as archbishop of Canterbury, is 
the Registrum fratris Johannis Peckham, edited by C.  Trice Martin 
for the Rolls Series (London, 1882-1885). A sympathetic account of 
his life as a Franciscan is to be found in L. Wadding, Annales mznorum 
(Lyons, 162 5, 16 54). See also the article by C. L. Kingsford in Dict. 
fiat. Biog., and Wilkin's Concilia magnae Britanniae (London, 1737). 

PECOCK (or PEACOCK), REGINALD ( c .  1395-c 1460), 
British prelate and writer, was probably born in Wales, and was 
educated a t  Oriel college, Oxford. Having been ordained priest 
in 1421, he secured a mastership in  London in 1431, and soon 
became prominent by his attacks upon the religious position of 
the Lollards. I n  1444 he became bishop of St. Asaph, and six 
years later bishop of Chichester. H e  was an adherent of the house 
of Lancaster and in 1454 became a member of the privy council. 
In  attacking the Lollards Pecock put forward religious views far 
in advance of his age. H e  asserted that the Scriptures were not 
the only standard of right and wrong; in general he exalted 
the authority of reason. Owing to these views the archbishop of 

P ex- Canterbury, Thomas Bourchier, ordered his writings to b, 
amined. This was done and he was found guilty of heresy. He 
was removed from the privy council and he only saved himself 
f rom a painful death by privately, and then publicly (at St. Paul's 
Cross, Dec. 4, 14j7), renouncing his opinions. 

Pecock, who has been called "the only great English theologian 
of the 15th century," was then forced to resign his bishopric, and 
was removed to Thorney abbey in Cambridgeshire, where he 
doubtless remained until his death. The bishop's chief work is 
the famous Repressor of over-much weeting [blaming] of the 
Clergie, which was issued about I 4 j j .  In  addition to its great 
importance in the history of the Lollard movement the Repressor 

has an exceptional interest as a model of the English of the time, 
Pecock being one of the first writers to use the vernacular. In  
thought and style it  is the work of a man of learning and ability. 

A biography of the author is added to the edition of the Repressor 
published by C. Babington for the Rolls Series in 1860. Pecock's other 
writings include the Book or Rule of Clzristian Religion; the Donet, 
"an introduction to the chief truths of the Christian faith in the 
form of a dialogue between father and son"; and the Folewer t o  the 
Donet. The two last works are extant in manuscript. His Book o f  
Faith has been edited from the manuscript in the library of Trinity 
college, Cambridge, by J. L. Morison (Glasgow, 1909). See also John 
Lewis, Life o f  Pecock (1744; new ed., 1820). 

PECORA. Horns, hoofs and a diet of grasses or foliage are 
the three most obvious characteristics of the very important 
group of mammals known as the Pecora or true ruminants. The 
name comes from the Latin pecus, cattle, but  as used by  the 
zoologist i t  includes not only oxen, sheep and goats, but the diverse 
types of antelopes, giraffes and deer. Although most of these ani- 
mals possess either horns or antlers, all have been derived from 
hornless ancestors, and a few, like the musk-deer of central and 
eastern Asia, have never developed them. Apart from the horns, 
vhich vary very strikingly in shape and construction. not only 
from family to family but from species to  species, the Pecora are 
a very homogeneous group; perhaps the most eccentric member 
is the long-necked giraffe, and even this is linked with the more 
normal types by the okapi, an animal belonging to the giraffe 
family but with a shorter neck and shorter limbs than the true 
giraffes. I n  the wild state ruminantsj like all hoofed mammals, 
seek safety from their carnivorous enemies in flight, only using 
their antlers or horns as weapons of defence if driven to bay. 
Swiftest of all are the deer, antelopes and gazelles, while the goats 
and mountain sheep have a marvellous power of rapidly scaling 
steep heights to  which few carnivores can follow them. I t  is there- 
fore among the ruminants that we find a more perfect adaptation 
to a fugitive life than among any other of the larger mammals. 
Not only do their skeleton and muscular system form together a 
perfectly constructed running mechanism, but their digestive sys- 
tem is also elaborately planned so that they may hastily snatch a 
meal in some favourable grazing ground, and store the food tem- 
porarily in a special compartment of their stomach until they have 
found a refuge where they can masticate and digest it  a t  leisure. 
Limbs a n d  Feet.-In the skeleton, the proportions of the 

limbs and the structure of the feet are particularly noteworthy. 
As in all running animals the lower leg and foot are very long 
compared with the upper segment of each limb; this ensures a 
long stride and at  the same time a swift one. The surfaces of the 
joints are grooved and keeled like pulley wheels, permitting free 
motion forward and backward but limiting the motion in all other 
directions; joints of this type are very strong, and are admirably 
adapted for swift locomotion over a smooth surface, though less 
efficient on very rough ground. The  feet are constructed on the 
"artiodactyl" plan (see ARTIODACTYLA): in each foot no more 
than two of the ancestral five toes are used, the rest being either 
lost or reduced to vestiges. The animal steps lightly on the very 
tip of these two remaining toes, the short terminal segments of 
which are encased by the hoofs. The upper segments (metapo- 
dials) of each toe, fused into a single strong bone termed the 
cannon bone, are, in contrast, very long, so that the joints cor- 
responding to our wrist and ankle are raised high above the 
ground and are consequently often regarded as elbow and knee. 
Owing to the shortness of the upper segments of the limbs, cor- 
responding to our upper arm and thigh, the true elbow- and 
knee-joints of the ruminant are close against its body, enclosed 
within the skin of the trunk. 

Dentition.-Quite as distinctive as the foot of a ruminant is 
its skull, and especially its dentition. Everyone will have no- 
ticed how a sheep, when it feeds, seems not so much to bite of£ 
the grass as t o  tear it off by  quickly jerking its head. This is 
because the front teeth in the upper jaw are replaced by a horny 
pad, while those of the lower jaw are directed forwards, and 
simply press the grass tightly against this pad on closure of the 
mouth; when the head is jerked sideways the grass is cut through 
by the sharp edges of the lower front teeth. I t  is also a matter of 
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common observation that in chewing ifs food a ruminant swings 
its lower jaw t o  the side: it  usually swings it  first a number of 
times to  one side and then, reversing the direction, about an equal 
number of times to the other side, so that the grinding teeth on 
both sides of the mouth are used in turn. These grinding or 
"cheek teeth" are admirably adapted for triturating hard grasses 
and coarse foliage. Viewed from the side, they appear to be 
made up of a number of columns, but looked at  from the grinding 
surface they are seen to have a crown pattern of four crescents 
or V's, sometimes complicated by little additional folds (see fig- 
ure of giraffe's tooth in ARTIODA~YLA).  Each crescent is enclosed 
by a border of enamel which, as it  is a very hard substance, pre- 
vents the tooth from wearing down too quickly. Also, as the 
enamel does not wear down at  the same rate as the softer sub- 
stance within, the surface of the crown is always rough and there- 
fore all the more effective as a grinding mechanism. The great 
height of the crown also ensures that the tooth shall last out the 
animal's lifetime before it  is quite ground away. Similar devices 
are characteristic of the molar teeth of all herbivorous mammals, 
since most grasses contain a great deal of silica and this causes 
very hard wear to the tooth. I n  those ruminants which feed on 
soft leaves rather than on grasses, the cheek teeth are much 
shorter than in the exclusively graminivorous types and have a 
less complex crown pattern. However high the grinding teeth, the 
mandible of a ruminant is a slender bone, slung somewhat loosely 
on to the skull, and the joint between mandible and skull is 
shaped so as to permit great freedom of movement in grinding. 

Digest ive Processes.-The following account of the process 
of rumination is an abbreviation of that given by T .  H. Huxley 
in his Anatomy of Vertebrated Animals. A ruminant does not 
masticate its food on first taking it into its mouth but swallows it 
hastily, well mixed with saliva. Only when its appetite is satisfied 
does it  stop grazing and seek a place of safety where it can lie 
down and "chew the cud" at  leisure. If we closely observe a cow 
which has just lain down in a field after a period of grazing, its 
body inclined t o  one side, we notice that after an interval of 
quiescence a sudden spasm, rather resembling a hiccough, passes 
over the animal's flanks, and that a t  the same time something is 
quickly forced up the gullet into the mouth. This is a bolus of 
grass which, rendered sodden by the fluids in the stomach, is now 
returned to be masticated by the grinding teeth. This process is 
repeated until most of the grass which was originally cropped has 
been reduced to pulp. A ruminant's stomach is divided into four 
compartments. When the food is first hastily swallowed it passes 
no further than the first and second of these. On second swallow- 
ing it  passes along a groove in the roof of the second, directly into 
the third compartment; chemical digestion takes place in the 
fourth compartment, which alone has gastric glands in its walls 
for secretion of digestive juices. 

Horns.-There are four main types of horn construction among 
the Pecora: ( I )  The antlers of deer. These are usually found in 
the male deer only, but in the reindeer they are present in both 
sexes. They grow out from the frontal bones of the skull as solid 
processes which rapidly reach their full size. At first they are cov- 
ered by soft and hairy skin. Then a circular ridge called the burr 
appears at  a short distance from the base of the antler and divides 
the latter into pedicel, on the skull side of the burr, and beam, 
on the far side. The circulation in the beam now gradually 
dwindles, and the skin dies and peels off, leaving exposed the dead 
bone beneath it. Absorption and sloughing take place a t  the 
extremity of the pedicel, beam and burr are shed, and the end of 
the pedicel scabs over. Fresh skin gradually grows up under the 
scab, so that the pedicel becomes once more smooth and hairy. 
The antlers are shed and grown anew every year, usually adding 
additional branches each time. See DEER. 

( 2 )  I n  the bovine ruminants the bony core formed by the 
frontal bone is covered by a horny sheath. The core itself is 
hollow, instead of solid as in the deer, and therefore the Pecora 
in this group are sometimes termed the "hollow-horned ruminants" 
or Cavicornia. The horny sheath is never shed but persists 
throughout life and grows with the growth of the core. This type 
of horn is never branched but may be  curved, spirally twisted, or 

compressed; it  is often present in both sexes. See SHEEP, GOAT, 
ANTELOPE, etc. (3)  I n  the giraffes (q.v.) the horn-cores are cov- 
ered with soft and hairy skin and are never shed. (4) I n  the 
North American pronghorn, Antilocapra, there is a permanent, 
unbranched horn-core enclosed in a horny sheath as in the Bovi- 
dae, but this sheath is forked, and furthermore is shed yearly after 
the rutting season owing to the development of a new sheath 
which pushes the old one off. See PRONGHORN. 

These four types of horn are characteristic of the four families 
into which existing Pecora are classified: the Cervidae or deer, 
the Giraffidae or giraffe and okapi, the Bovidae or oxen, sheep, 
goats, antelopes, etc., and the Antilocapridae, solely represented 
by the North American pronghorn. Many other forms, now ex- 
tinct, are known as fossils. The earliest of these were small forms 
with no antlers but a pair of long slender tusks in the upper jaw 
like those of the musk deer. From such as these were derived 
not only the modern families but several families now quite ex- 
tinct. Especially noteworthy among these latter are the Meryco- 
dontidae and the Sivatheriidae. Merycodus was a small North 
American Miocene form with a pair of simple forked antlers very 
like those of primitive deer but apparently never shed; many 
characteristics in the skeleton suggest relationship to Antilocapra. 
Sivatlzeriunt of the Indian Pliocene, allied to the giraffes, was a 
gigantic animal with a pair of large palmate antler-like outgrowths 
on top of the skull and a smaller conical pair above the orbits. 

BIBLIOGRAPHY.-See that for ARTIODACTYLA. (H. S. P.) 
PECS (German, Funf kirchen) , capital of Baranya county, 

Hungary, on the southeastern flank of the Mecsek hills. I t  is be- 
lieved to date back to Roman times and has been the see of a 
bishop since 1009. I t  was occupied by the Turks from 1543 to 
1686 and several of its churches were altered and used as 
mosques. The town is regularly laid out with an inner old town in 
the form of a square and four suburbs. A beautiful cathedral, 
reputed one of the oldest churches in Hungary as well as one of its 
finest mediaeval buildings, is the principal architectural asset. The 
14th century university, which lapsed after the battle of MohPcs, 
has been revived. Pop. (1939),  73,887. 

PECTORAL, a word applied to various objects worn on the 
breast (Lat. pectus) ; thus it is the name of the ornamental plate 
of metal or embroidery formerly worn by  bishops of the Roman 
Church during the celebration of mass, the breastplate of the 
Jewish high priest, and the metal plate placed on the breast of 
the embalmed dead in Egyptian tombs. The "pectoral cross," a 
small cross of precious metal, is worn by  bishops and abbots of 
the Roman, and by bishops of the Anglican, communion. 

See "Pectoral" in the Catholic Encyclopaedia. 
PECULIAR, a term of ecclesiastical law applied to those 

~cclesiastical districts, parishes, chapels or churches, once numer- 
ous in England, which were outside the jurisdiction of the bishop 
of the diocese in which they were situated, and were subject t o  a 
jurisdiction "peculiar" to themselves. They were introduced origi- 
nally, in many cases by papal authority, in order to limit the 
powers of the bishop in his diocese. There were royal peculiars, 
e.g., the Chapel Royal St. James's, or St. George's Windsor, pe- 
culiar~ of the archbishop, over certain of which the Court of 
Peculiars exercised jurisdiction (see ARCHES, COURT OF), and 
peculiars of bishops and deans (see DEAN). The jurisdiction and 
privileges of the "peculiars" were abolished by statutory powers 
given to the Ecclesiastical Commissioners, by the Ecclesiastical 
Commissioners Acts 1836 and 1850, by the Pluralities Act 1838, 
the Ecclesiastical Jurisdiction Act 1847, and other statutes. 

PECULIAR PEOPLE, a small sect of Christian faith- 
healers founded in London in 1838 by John Banyard. They con- 
sider themselves bound by the literal interpretation of James V. 
14, and in cases of sickness seek no medical aid but rely on oil, 
prayer and nursing. Their avoidance of professional medical 
attendance has led to severe criticism. "Peculiar People" is 
applied to Israel in the Old Testament. 

PEDAGOGUE, a teacher or schoolmaster, a term usuaIly 
implying pedantry, or narrow-mindedness. The Gr. na~6aywy6s 
(nuis boy, kywy6s leader) was not strictly an instructor. H e  
was a slave in an Athenian household who looked after the 
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personal safety of the sons of the master of the house, and took 
them to and from school and the gymnasium. The Romans 
adopted the paedagogus or pedagogus towards the end of the re- 
public. H e  probably took some part in the instruction of the 
boys (see SCHOOLS). Under the empire the pedagogus was spe- 
cifically the instructor of the boy slaves, in the household of the 
emperor, the rich nobles and other persons; these boys lived to- 

81 COURTESY OF ( 8 )  THE MUSEUM OF T H E  UNIVERSITY OF PHILADELPHlA,  (E) LORD & TAYLOR 

TYPES OF PEDESTALS FROM ANC IENT TIMES TQ T H E  PRESENT DAY 
(A) Statue of Buddha, 700 years old, f rom Gaya; (B) Chinese lion, Ming 
Dynasty; (C) Type of Roman Architecture under Septimus Severus, A.D. 
146-211; (D)  Statue of Bartolomeo Colleoni, Venice, begun by Verrocchi, 
1481; (E) Modern mahogany pedestal by Auguste Buenot 

gether in a paedagogium, and were known as pueri paedagogiani, 
a name which has possibly developed into "page." 

PEDAL CLARINET, a contrabass instrument invented in 
1891 by M. F. Besson to complete the quartet of clarinets, as the 
contrafagotto or double bassoon completes that of the oboe fam- 
ily; it  is constructed on practically the same principles as the 
clarinet, and consists of a tube  oft. long. I t  is used in military 
bands and has a tone rich and full, except for the lowest notes 
which are unavoidably a little rough in quality. 

PEDEN, ALEXANDER (c. 1626-1686), Scottish divine, 
one of the leading forces in the Covenant movement, was born at 
Auchincloich, Ayrshire, about 1626, and was educated at Glasgow 
University. H e  was ordained minister of New Luce in Galloway 
in 1660, but had to leave his parish under Middleton's Ejectment 
Act in 1663. His last days were spent in a cave in the parish of 
Sorn, near his birthplace, and there he died in 1686. 

See A. Smellie, Men of the Covenant, ch. xxxiv. 
BEDEBSEN, CHRISTIERN (c. 1480--I 5 54), Danish 

writer, known as the "father of Danish literature," was a canon 
of the cathedral of Lund, and took his master's degree in Paris 
in 1515. I n  Paris he edited the proverbs of Peder Laale and 
(1514) the Historia danica of Saxo Grammaticus. H e  worked at  
a continuation of the history of Saxa Grammaticus, and became 
secretary to Christian II., whom he followed into exile in 1525. 
I n  Holland he translated the New Testament (1529) and the 
Psalms (1531) from the Vulgate, and, becoming a convert to  the 
reformed opinion, he issued several Lutheran tracts. After his 
return to Denmark in 1532 he set up a printing press at  Malmo. 
H e  published a Danish version (Kronike om Holger Danske) of 
the French romance of Ogier the Dane, and another of the 
Charlemagne legends, which is probably derived immediately 
from the Norwegian Karlamagnus saga. His greatest work, the 
Danish version of the Holy Scriptures, which is known generally 
as "Christian 111.'~ Bible," is an important landmark in Danish 

literature. I t  was founded on Luther's version, and was edited 
by Peter Palladius, bishop of Zealand, and others. 

See C. Pedersen's Danske Skrifter, ed. C. J. Brandt and B. T. Fenger 
( j  vols., Copenhagen, 1850-56). 

PEDESTAL, a square, polygonal or circular block used a s  a 
support. Pedestals were originally employed only to  carry statues 
or votive offerings, but the Romans, in the course of their many 
experiments in the decorative use of the orders, occasionally placed 
columns upon pedestals; this is notably the case in connection 
with such isolated columns as that of Trajan (A.D. I 14) and in the 
case of the engaged coIumns of triumphal arches, where the pro- 
portions seemed to demand them. Similarly, in superposed orders, 
as in the Colosseum, a t  Rome (A.D. 80), the parapet walls of each 
storey were projected out under each column as pedestals. The 
Renaissance designers attempted to develop a separate pedestal 
for each order, with all its dimensions in proportion t o  those of the 
column (see ORDER). This has no basis in Roman usage. 

PEDICULOSIS or BHTHIRIASIS, the medical term for 
the pathological symptoms in man due to the presence of lice 
(pediculi), either on the head (pediculus capitis), body (pediculus 
corporis, or vestimentorum), or pubes (pediculzu pubis). 

PEDIMENT, in architecture, a triangular gable-end, crowned 
with a raking cornice which follows the slope of its upper edges; 
or a similar form used decoratively. I n  common usage, the term 
is restricted to  the classic styles; in others, the word gable is 
used. The pediment was given great importance by the Greeks 
as it  was the crowning feature of every temple front. I n  Greek 
work, the entablature over the columns is carried completely 
through, horizontally under the pediment; and the tympanum 
( q . v . ) ,  or triangular wall surface, between this horizontal cornice 
and the raking cornice above was often decorated with sculpture. 
The Romans not only used the pediment in this manner, as the 
end of a roof, but also adopted it  as a purely decorative form to 

FROM BUHLMANN "CLASSIC AND RENAISSANCE ARCHITECTURE'! (EIEFP AND HELBURN)  

PEDIMENTS: ( U P P E R )  ITAL IAN RENA ISS ANCE " FLORENT INE"  PED I MENT.  
BY THE DELLA ROBBIAS, (LOWER) GREEK, T H E  ERECHTHEUM, ATHENS 

crown doors, windows and especially niches. Where many such 
decorative pediments occur in a row, the Romans frequently made 
them alternately triangular and segmental in shape: in this they 
were copied by the High Renaissance in Italy. Following certain 
late Roman precedents, in which the line of the raking cornice is 
broken back in the centre, the designers of the Baroque period de- 
veloped all sorts of fantastic broken, scrolled and reverse curved 
pediments; in some cases they even reversed the direction, so that 
the high part of the broken or sectional pediment was toward the 
outside of the composition rather than toward the centre, and in 
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the Churrigueresque, or late Renaissance of Spain, little sections 
of pediment are used to intricate line patterning 

PEDIPALPI, the name of a group of the class Arachnida 
(q.v.), in some respects connecting the scorpions and the spiders 
but more nearly related to the latter. The most scorpion-like in 
appearance are the species of the order Uropygi which takes its 
name from the termination of the body by a distinct tail formed 
by the narrowing of the last three segments to form a jointed stalk 
for a post-anal horny appendage, the homologue of the scorpion's 
sting, which acts as a tactile organ. I n  the Urotricha, containing 
the family Thelyphonidae, this appendage is long, flexible and lash- 
like; and the legs of the first pair are also tactile, while the palpi, 
or chelae, are pincer-like and armed with powerful spikes for seiz- 
ing and impaling prey which consists mostly of beetles and other 
ground insects. The whip-scorpions, as these Arachnida are some- 
times called on account of the lash-like tail, are not poisonous but 
when handled they emit a pungent, acid secretion which is defen- 
sive. They live for the most part in damp places, beneath stones 
or pieces of wood, in  rock-crannies or termites' nests or other 
crevices where shelter from light and protection from the rays of 
the sun are obtainable. Some species excavate burrows as dwell- 
ings for themselves and their young. The young are hatched from 
eggs which the female carries about enswathed in a glutinous mem- 
brane and attached to the lower side of the abdomen. Most of 
the species soon die when removed from their humid haunts; but 
in Florida a species is found which is adapted to dry sandy locali- 
ties. Whip-scorpions are found in the East Indies where they 
range from India and Ceylon to southern Japan and the Fiji 
Islands and in the warmer parts of America from Brazil to the 
southern states of the Union. There are several genera of which 
the best known are Thelyphonus from India and Java, Uroproctus 
from north-eastern Bengal and Mistigoproctus from Brazil, the 
last two being the largest of the group, measuring about 4 in. in 
total length. 

A degenerate group related to the Urotricha, and known as 
the Tartarides, contains several genera (Trithyreus, Schizonzus, 
Hubbardia belonging to the family Hubbardiidae). The largest 
measures about 4 of an inch. Their habits and distribution are 
similar to those of the whip-scorpions but the group is found in 
Africa as well as in  Asia and America. 

The tailless Pedipalpi or Amblypygi recall spiders in  appear- 
ance, having broader, flatter bodies and longer limbs than the whip- 
scorpions. Their habits, however, are tolerably similar. They live 
for the most part under loosened bark or in natural crannies in 
forests, but do not burrow; and in the East Indies species of the 
genera Stygophrynus and Catageus frequent the dark recesses 
of caves and Sarax has been found beneath stones between tide- 
marks. There are many other genera (Tarantula, Phrynichus, 
etc.), the largest species rivalling the whip-scorpions in size. The 
group is widely distributed in  tropical Asia, Africa and America. 

(R. I. P.) 
PEDLAR: see HAWKERS AND PEDLARS. 
PEDRO 11. (DOM PEDRO DE ALCANTARA) (1825-18g1), sec- 

ond emperor of Brazil, was born in Rio de Janeiro on Dec. 2 ,  1825. 
On April 7, 1831, when he was not yet six years old, his 
father, Pedro I., abdicated in his favour, and for nine years the 
country was governed by a regency. H e  was declared of age on 
July 23, 1840, and was crowned July 18, 1841. H e  might have 
perpetuated his dynasty had he been more a t t s t i v e  to political 
exigencies. On his accession uprisings occurred in several prov- 
inces; these were promptly suppressed in SBo Paulo and Minas 
Geraes (1842) but held out in Rio Grande do Sul until 1845 
The new government persisted in the policy of intervention in 
Uruguay which had caused the abdication of Pedro I. I n  1852 
Brazilian troops were chiefly responsible for the defeat of Rosas 
of Argentina; in 1864 a Brazilian army made Flores de facto dic- 
tator of Uruguay; and it was owing mainly to  Brazilian arms and 
resources that Solano Lbpez, the dictator of Paraguay, was de- 
feated in the Paraguayan War (1864-70). The government had 
to combat intermittent provincial rebellions (notably that in 
Pernambuco, 1849), and was faced with diplomatic crises with 
England, France and the United States. But it left a record un- 

paralleled in South America for conscientious and enlightened 
rule. The slave trade was prohibited in 1850; in 1871 a law pro- 
vided for the gradual emancipation of the slaves, and in 1888 an 
imperial disposition abolished slavery throughout Brazil. The em- 
peror consistently sponsored public improvements, fostered public 
instruction, and earnestly patronized art and science. H e  trav- 
elled widely, visiting Europe in 1871, 1876 and 1886, and the 
United States in 1876, affiliating himself closely with foreign in- 
tellectual life. I n  1889 a crisis arose. The nobility were alienated 
by the anti-slavery measures and other legislation aimed a t  re- 
ducing their prerogatives; the military was demoralized by long 
inactivity; the emperor showed too little interest in matters of 
state. On Nov. 15, Manuel D. da Fonseca (q.v.) led a Republi- 
can revolt, supported by the army and navy. There was no re- 
sistance, the empire ended, and the emperor embarked with his 
family for Europe on Nov. 17. A Federal republic was proclaimed. 

(W. B. P . )  
PEEBLES, royal burgh and county town of Peeblesshire, 

Scotland, a t  the junction of Eddleston Water with the Tweed. 
Pop. (1931), 5,853. I t  is 27 m. S. of Edinburgh by L.N.E.R , 
and is also the terminus of a branch line of the L.M.S. system 
from Symington. The burgh consists of the new town on the 
south of the Eddleston, and the old on the north. Portions of the 
town walls still exist, and there are cellars constructed in the 16th 
and 17th centuries as hiding-places against Border freebooters. 
The old cross stands in High Street. There are several woollen 
mills, and the town is an agricultural centre. 

The name of Peebles is said to  be derived from the pebylls, or 
tents, which the Gadeni pitched here in the days of the Romans. 
The place was a favourite residence of the Scots kings when they 
came to hunt in Ettrick forest. I t  probably received its charter 
from Alexander III., was created a royal burgh in 1367 and was 
the scene of the poem of Peblis to the Play, ascribed to James I .  
In  I 544 the town was damaged in the expedition led by the 1st 
earl of Hertford, afterwards the protector Somerset, and in 1604 
it  was partly destroyed by fire. Peebles lost its importance after 
the union of the Crowns. 

On the north bank of the Tweed, stands Neidpath Castle 
(probably 13th century). I t  was besieged and taken by Crom- 
well in 1650. 

PEEBLESSHIRE or TWEEDDALE, southern inland county, 
Scotland, bounded north and north-east by E d i n b ~ r ~ h s h i r e ,  east 
and south-east by Selkirkshire, south by Dumfriesshire, and west 
by Lanarkshire. I t s  area is 222,240 ac. (excluding water). The 
surface consists of a succession of hills, which are highest in the 
south, and belong to the Silurian uplands of southern Scotland, 
succeeded by an Ordovician belt. The vale of the Tweed and the 
glens formed by its numerous tributaries intersect the up- 
lands. South of the Tweed the highest points are Broad Law and 
Cramalt Craig on the confines of Selkirkshire (each 2,723 ft.) ,  
while north of the river the greatest heights reach about 1,800 ft. 
In  the north-west a part of the Pentland hills is included, showing 
upper Silurian and lower Old Red Sandstone rocks. Much glacial 
boulder clay, in the gravel and sand, rests upon the higher ground, 
while morainic deposits are found in the valleys. From the fact 
that for the first 36 m. of its course of 97 m., the river Tweed 
flows through the south of the shire, the county derives its 
alternative name of Tweeddale. 

The character of the soil varies considerably, peat, gravel and 
clay being all represented. The low-lying lands consist generally 
of rich loam, composed of sand and clay. The farming is pastoral 
rather than arable. About half the holdings are under IOO acres. 
Under one quarteiof the total area is under cultivation. 

The L.N.E. railway crosses the county in the north from Lead- 
burn to Dolphinton, and runs down the Eddlestone valley from 
Leadburn to Peebles and Thornielee, while in the south the L.M.S. 
railway connects the county town with Biggar i n  Lanarkshire. 

In  1931 the popuIatlon numbered I 5,050. The chief towns are 
Peebles (pop. 5,8j3) and Innerleithen (2.359). The shire com- 
bines with Midlothian to return two members to  parliament, and 
forms a sheriffdom with the Lothians and Selkirkshire. 

The country was early occupied by the Gadeni, a British tribe, 
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of whom there are many remains in the shape of camps and 
sepulchral mounds. The standing stones near the confluence of 
rhe Lyne and Tweed are supposed to commemorate a Cymric 
chief. The natives were reduced by the Romans, who have left 
traces of their military rule in the fine camp at  Lyne, locally 
known as Randal's Walls. On the retreat of the Romans the 
Gadeni came into their own again, and held the district until the 
consolidation of the kingdom after Ivlalcolm 1 1 . ' ~  victory a t  
Carham in 1018, before which the land, constantly harried by 
Danes, was nominally included in the territory of Northumbria. 
This tract of Scotland is closely associated with the legend of 
Merlin. At Happrew, in the valley of the Lyne, the English 
defeated Wallzce in 1304. 

PEEKSKILL, a city of Westchester county, New York. 
U.S.A., on the east bank of the Hudson river, 41 mi. above New 
York city, near the Bear Mountain highway bridge. I t  is served 
by the New York Central railroad. Pop. (1920) I j,868 (8 5% na- 
tive white) ; 1940 federal census 17,311. There is a U.S. naval 
magazine on Iona island, near Peekskill. The village took its 
name from that of the adjacent creek or "kill," on which Jan 
Peek, a Dutch citizen of New Amsterdam, conducred an Indian 
trading post from 1667 to 1677 Peekskill was an important 
strategic post during the American Revolution. On March 23, 
1777 large sections were burned by a British detachment. The 
village received a city charter in 1940. 

PEEL, ARTHUR WELLESLEY PEEL, IST VISCOUNT 
(1829-I~IZ),  English statesman. youngest son of the great Sir 
Robert Peel, was born on Aug. 3, 1829, and was educated a t  
Eton and Balliol college, Oxford. H e  entered parliament in 1865, 
was parliamentary secretary to  the poor law board (1868-71); 
secretary to the board of trade (1871-73); patronage semetary 
to the treasury (1873-74); and in 1880 he became under- 
secretary for the home department. On the retirement of Mr. 
Brand (afterwards Viscount Hampden) in 1884, Peel was elected 
Speaker. H e  was thrice re-elected to  the post, twice in 1886, and 
again in  1892. H e  will always rank as one of the greatest holders 
of this important office. On his retirement in 1895 he received 
a viscounty. H e  was keenly interested in licensing reform, and 
drafted a report for the royal commission of 1896-99, advocating 
a large reduction in the number of licensed houses, and that no 
compensation should be paid from the public rates or taxes, the 
money for this purpose being raised by an annual licence-rental 
levied on the rateable value of the licensed premises; it a t  once 
became a valuable weapon in the hands of advanced reformers. 
Lord Peel died a t  Sandy, Bedfordshire, on Oct. 24, 1912. 

He was succeeded by his son, WILLIAM ROBERT WELLESLEY 
PEEL (1867-1937), 2nd Viscount and 1st Earl (cr. 1929), edil- 
cated at  Harrow and at  Balliol College, Oxford, and called to the 
bar a t  the Inner Temple in 1893. From 1908 to 1910 he led the 
Municipal Reform party. I n  1916 he was chairman of the Com- 
mittee on the Detention of Neutral Vessels. He was appointed 
under-secretary for war in 1919, chancellor of the duchy of Lan- 
caster (1921), minister of transport (1921-22), and was secre- 
tary of State for India 1922-24 and 1928-29. B e  was made first 
commissioner of works in Baldwin's second Government in 1924. 

PEEL, SIR ROBERT, BART. ( I  788-18 jo) ,  English states- 
man, was born on Feb. j ,  1788, a t  Chamber Hall, near Bury, 
Lancashire, or, less probably, a t  a cottage near the Hall. His 
grandfather, Robert Peel, first of Peelfold, and afterwards of 
Brookside, near Blackburn, was a calico-printer, who took to 
cotton-spinning with the spinning-jenny and grew a wealthy man. 
His father, Robert Peel ( I  7 jo-1830), third son of the last-named, 
carried on the same business a t  Bury; he was M.P. for Tamworth 
was a supporter of Pitt ,  contributed munificently towards Pitt's 
war policy, and was rewarded with a baronetcy (1800). 

Robert Peel was educated a t  Harrow School and at  Christ 
Church, Oxford, where he took a first class both in classics and 
mathematics. On leaving Oxford he was entered at Lincoln's Inn 
and in 1809, a t  the age of 21. entered the House of Commons. He 
sat at first for the close borough of Cashel, then for Chippenham. 

H e  made his mark in the House by the closest attention to all 
his parliamentary duties. by a study of all the business of parlia- 

ment, and by a style of speaking which owed its force to  knowl- 
edge of the subject in hand, clearness of exposition, close reason- 
ing, and tact in dealing with a parliamentary audience. Young 
Peel's lot, however, was cast, through his father, with the Tory 
party. I n  his maiden speech in 1810, seconding the address,' he 
defended the Walcheren expedition, which he again vindicated 
soon afterwards against the report of Lord Porchester's com- 
mittee. H e  began official life in 1810 as Lord Liverpool's under- 
secretary for war and the colonies under the Perceval administra- 
tion. In  1812 he was transferred by Lord Liverpool (now premier) 
to the more important but unhappy post of secretary for Ireland. 
There he was engaged till 1818 in maintaining English ascendancy 
over a country heaving with discontent, teeming with conspiracy, 
and on the verge of rebellion. Peel plied the established engines 
of coercion and patronage with a vigorous hand. At the same time, 
he had to combat Grattan, Plunkett, Canning and the other 
movers and advocates of Roman Catholic emancipation in the 
House of Commons. He promoted joint education in Ireland as a 
means of reconciling sects. But his greatest service to  Ireland as 
secretary was the institution of the regular Irish constabulary, 
nicknamed after him '.Peelers," for the protection of life and 
property in a country where both were insecure. His moderation 
of tone did not save him from the violent abuse of O'Connell, 
whom he was ill advised enough to challenge-an affair which 
covered them both with ridicule. I n  1817 he was elected member 
for the university of Oxford-an honour for which he was chosen 
in preference to Canning on account of his unwavering hostility to  
Roman Catholic emancipation, Lord Eldon lending him his best 
support. In  the following year he resigned the Irish secretaryship, 
of which he had long been weary, and remained out of office till 
1821. But he still supported the ministers, though in the affair of 
Queen Caroline he stood aloof, disapproving some steps taken by 
the government, and sensitive to popular opinion; and when can-  
ning retired on account of this affair Peel declined Lord Liver- 
pool's invitation to take the vacant place in the cabinet. During 
this break in his tenure of office he had some time for reflection. 
which there was enough in the aspect of the political world to  
move. But early office had done its work. I t  had given him excel- 
lent habits of business, great knowledge and a high position; but 
it  had left him somewhat stiff and punctilious, though he was no 
pedant in business; in corresponding on political subjects he loved 
to throw off official forms and communicate his views with thc 
freedom of private correspondence. Where his confidence was 
given, it was given without reserve. 

At this period he was made chairman of the bullion committee 
on the death of Horner. H e  was chosen for this important office 
by Huskisson, Ricardo and their fellow-economists, who saw in 
him a mind open to conviction, though he owed hereditary alle- 
giance to  Pitt's financial policy, and had actually voted with his 
Pittite father for a resolution of Lord Liverpool's government 
asserting that Bank of England notes were equivalent to legal coin. 
The choice proved judicious. Peel was converted to  the currency 
doctrines of the economists, and proclaimed his conversion in a 
great speech on May 24, 1819, in which he moved and carried 
four resolutions embodying the recommendations of the bullion 
committee in favour of a return to cash payments. This laid the 
foundation of his financial reputation, and his co-operation with 
the economists tended t o  give a liberal turn to  his commercial 
principles. I n  the course he took he somewhat diverged from his 
party, and particularly from his father, who remained faithful to 
Pitt's depreciated paper, and between whom and his schismatic 
son a solemn and touching passage occurred in the debate. The 
author of the Cash Payments Act had often to  defend his policy, 
and he did so with vigour. The act was hard on debtors, including 
the nation as debtor, because it required debts to  be  paid in cash 
which had been contracted in depreciated paper; and Peel, as heir 
to a great fundholder, was even charged with being biased by his 
personal interests. But the Bank Restriction Acts, under which the 
depreciated paper had circulated, themselves contained a provision 
for a return to cash payments six months after peace. 

In  1820 Peel married Julia, daughter of General Sir John Floyd, 
who bore him five sons and two daughters. His domestic life was 
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singularly happy, and he had many fast friends among the ablest 
men of his time. Cold as he was in public, few men could be more 
genial in private than Peel. 

I n  1821 Peel rejoined Liverpool's ministry as home secretary; 
and in that capacity he had again to undertake the office of coerc- 
ing the growing discontent in Ireland, of which he remained the 
real administrator, and had again to lead in the House of Com- 
mons the opposition to the rising cause of Roman Catholic emanci- 
pation. I n  1825, being defeated on the Roman Catholic question 
in the House of Commons, he wished to resign office, but Lord 
Liverpool pleaded that his resignation would break up the govern- 
ment. H e  found a congenial task in reforming and humanizing the 
criminal law, especially those parts of it  which related to offences 
against property and offences punishable by death. The five acts in 
which Peel accomplished this great work, as well as the great 
speech of March g, 1826, in which he opened the subject to the 
house, form one of the most solid and enduring monuments of his 
fame. Criminal law reform was the reform of Romilly and Mac- 
kintosh, from the hands of the latter of whom Peel received it. 
But the bills in which it  was embodied were the bills of Peel. 

I n  1827 the Liverpool ministry was broken up by the fatal 
illness of its chief, and under the new premier, George Canning, 
Peel, like the duke of Wellington and other high Tory members of 
Lord Liverpool's cabinet, refused to serve. Canning and Peel 
were rivals; but we need not interpret as mere personal rivalry 
that which was certainly, in part a t  least, a real difference of con- 
nection and opinion. Canning took a Liberal line, and was sup- 
ported by many of the Whigs; the seceders were Tories, and it  is 
difficult to see how their position in Canning's cabinet could have 
been otherwise than a false one. Separation led to public coolness 
and occasional approaches to bitterness on both sides in debate. 
Their private intercourse remained uninterrupted to the end; and 
Canning's son afterwards entered public life under the auspices of 
Peel. The charge of having urged Roman Catholic emancipation 
on Lord Liverpool in 1825, and opposed Canning for being a 
friend to it in 1827, made against Sir Robert Peel in the fierce 
Corn Law debates of 1846, was withdrawn by those who made it. 

I n  January 1828, after Canning's death, the duke of Wellington 
formed a Tory government, in which Peel was home secretary and 
leader of the House of Commons. This cabinet, Tory as it  was, 
did not include the impracticable Lord Eldon, and did include 
Huskisson and three more friends of Canning. I t s  policy was to 
endeavour to stave off the growing demand for organic change by 
administrative reform, and by lightening the burdens of the 
people. The civil list was retrenched with an unsparing hand, the 
public expenditure was reduced lower than it  had been since the 
Revolutionary war, and the import of corn was permitted under 
a sliding scale of duties. Peel also introduced into London the 
improved system of police which he had previously established 
with so much success in Ireland. But the tide ran too strong to be 
thus headed. First the government were compelled, after a defeat 
in the House of Commons, to  acquiesce in the repeal of the Test 
and Corporation Acts, Peel bringing over their High Church sup- 
porters, as far as he could. Immediately afterwards the question 
of Roman Catholic emancipation was brought to a crisis by the 
election of O'Connell for the county of Clare. I n  August Peel 
expressed to the duke of Wellington his conviction that the ques- 
tion must be settled. H e  wrote that out of office he would 
co-operate in the settlement but in his judgment i t  should be 
committed to other hands than his. T o  this the duke assented, 
but in January 1829, owing to the declared opinions of the 
king, of the House of Lords, and of the Church against a change 
of policy, Wellington came to the conclusion that without Peel's 
aid in office there was no prospect of success. Under that 
pressure Peel consented to remain, and all the cabinet approved. 
The consent of the king, which could scarcely have been obtalned 
except by the duke and Peel, was extorted, withdrawn (the minis- 
ters being out for a few hours), and again extorted; and on March 
5 ,  1829 Peel proposed Roman Catholic emancipation in a speech 
of more than four hours. The apostate was overwhelmed with 
obloquy. Having been elected for  the university of Oxford as a 
leading opponent of the Roman Catholics, he had thought it 

right to  resign his seat on being converted to  emancipation. His 
friends put him again in nomination, but he was defeated by Sir 
R. H. Inglis. H e  took refuge in the close borough of Westbury, 
whence he afterwards removed to Tamworth, for which he sat 
till his death. Catholic emancipation was forced on Peel by cir- 
cumstances; but it was mainly owing to him that the measure was 
complete, and based upon equality of civil rights. This great COR- 

cession, however, did not save the Tory government. I t  fell cm 
November 1830, but not before Peel had accomplished further 
important reforms In the admin~stration of justice. 

While in office, Peel succeeded to the baronetcy, Drayton 
Manor and a great estate by the death of his father (May 3, 
1830). The old man had lived to see his fondest hopes fulfilled in 
the greatness of his son; but he had also lived to see that a father 
must not expect to fix his son's opinions. 

Peel's resistance to  the Reform Bill won back for him the 
allegiance of his party. His opposition was resolute but temperate, 
and once only he betrayed the suppressed fire of his temper, in the 
debate of April 22, 1831, when his speech was broken off by the 
arrival of the king t o  dissolve the parliament which had thrown 
out reform. H e  refused to joln the duke of Wellington in the 
desperate enterprise of forming a Tory government at  the height 
of the storm, when the Grey ministry had gone out on the refusal 
of the king to promise them an unlimited creation of peers. By 
this conduct he secured for  his party the full benefit of  he reaction 
which he no doubt knew was sure to ensue. The general election 
of 1832, after the passing of the Reform Bill, left him with barely 
150 followers in the House of Commons; but this handful rapidly 
swelled under his management into the great Conservative party. 
He frankly accepted the Reform Act as irrevocable, taught his 
partyko register instead of despairing, appealed to  the intelligence 
of the middle classes, whose new-born power he appreciated, 
steadily supported the Whig ministers against the Radicals and 
O'Connell, and gained every advantage which parliamentary tactics 
could afford. T o  this policy, and to the great parliamentary powers 
of its author, i t  was mainly due that, in  the course of a few 
years, the Conservatives were as strong in the reformed parlia- 
ment as the Tories had been in the unreformed. It is vain to  deny 
the praise of genius to such a leader, though the sk~l l  of a pilot 
who steered for many years over such waters may sometimes have 
resembled craft. But the duke of Wellington's emphatic eulogy 
on him was, "Of all the men I ever knew, he had the greatest 
regard for truth." The duke mlght have added that his own ques- 
tion, "How is the king's government to be carried on in a reformed 
parliament?" was mainly solved by the temperate and constitu- 
tional policy of Peel, and by his personal influence on the debates 
and proceedings of the House of Commons during the years which 
followed the Reform Act. 

In  1834, on the dismissal of the Melbourne ministry, power 
came to Sir Robert Peel before he expected or desired it .  He 
hurried from Rome a t  the call of the duke of Wellington, whose 
sagacious modesty yielded him the first place, and became prime 
minister, holding the two offices of first lord of the treasury and 
chancellor of the exchequer. H e  vainly sought to  include in his 
cabinet two recent seceders from the Whigs, Lord Stanley and Sir 
James Graham. A dissolution gave him a great increase of strength 
in the house, but not enough. H e  was outvoted on the election of 
the speaker at  the opening of the session of 1835, and, after strug- 
gling on for six weeks longer, resigned on the question of appro- 
priating part of the revenues of the Church in Ireland to national 
education. His time had not yet come; but the capacity, energy 
and resource he displayed in this short tenure of office raised him 
immensely in the estimation of the house, his party and the 
country. Of the great budget of practical reforms which he 
brought forward, the plan for the commutation of tithes, the 
ecclesiastical commiss~on, and the plan for settling the question 
of dissenters' marriages bore fruit. 

From 1835 to 1840 he pursued the same course of patient and 
far-sighted opposition. I n  1839, the Whigs having resigned on the' 
Jamaica Bill, he was called on to form a government, and sub- 
mitted names for a cabinet, but resigned the commission owing t o  
the young queen's persistent refusal to part with any Whig ladies 
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of her bedchamber. (See VICTORIA, QUEEN.) The elections of 
1841 placed the Whigs in a minority of 91; they resigned, and Sir 
Robert Peel became first lord of the treasury, with a commanding 
majority in both Houses of Parliament. 

The crisis called for a master-hand. The finances were in dis- 
order. For some years there had been a growing deficit, estimated 
for 1842 a t  more than two millions, and attempts to supply this by 
additions to assessed taxes and customs duties had failed. The 
great financier took till the spring of 1842 to mature his plans. 
H e  then boldly supplied the deficit by imposing an income-tax on 
all incomes above £150 a year. H e  accompanied this tax with a 
reform of the tariff, by which prohibitory duties were removed 
and other duties abated on a vast number of articles of import, 
especially the raw materials of manufactures and prime articles of 
food. Increased consumption, as the reformer expected, counter- 
vailed the reduction of duty. The income-tax was renewed and the 
reform of the tariff carried stiil farther on the same principle in 
1845. The result was, in  place of a deficit of upwards of two mil- 
lions, a surplus of five millions in  1845, and the removal of seven 
millions and a half of taxes up  to 1847, not only without loss, 
but with gain to  the ordinary revenue of the country. The prosper- 
ous state of the finances and of public affairs also permitted a 
reduction of the interest on a portion of the national debt, giving 
a yearly saving a t  once of L625,ooo, and ultimately of a million 
and a quarter to  the public. I n  1844 another great financial 
measure, the Bank Charter Act, was passed and, though severely 
controverted and thrice suspended a t  a desperate crisis, has ever 
since regulated the currency of the country. I n  Ireland O'Con- 
nell's agitation for the repeal of the Union had now assumed 
threatening proportions, and verged upon rebellion. The great 
agitator was prosecuted, with his chief adherents, for conspiracy 
and sedition; and, though the' conviction was quashed for in- 
formality, repeal was quelled in its chief. At the same time 
the Charitable Bequest Act, which gave Irish Catholics power 
to endow their own religion, an increased allowance to Maynooth, 
and three new "Queen's Colleges" open to Catholics and Protes- 
tants alike, improved the Irish situation. 

The last remnants of the penal laws against Catholics in Great 
Britain and Ireland were swept from the statute-book, and justice 
was extended to the Roman Catholic Church in Canada and 
Malta. I n  the same spirit acts were passed for clearing from 
doubt Irish Presbyterian marriages, for settling the titles of a 
large number of dissenters' chapels in England, and removing the 
municipal disabilities of the Jews. The grant for national educa- 
tion was trebled, and an attempt was made, though in vain, to 
introduce effective education clauses into the factory bills. T o  the 
alienation of any part of the revenues of the Church of England, 
Peel never would consent; but he had issued the ecclesiastical 
commission, and he now made better provision for a number of 
populous parishes by a redistribution of part of the revenues of 
the Church. The weakest part of the conduct of Peel's govern- 
ment, perhaps, was its failure to  control the railway mania by 
promptly laying down the lines on a government plan. I t  passed 
an act in 1844 which gave the government a right of purchase, 
and it had prepared a palliative measure in 1846, but was com- 
pelled to  sacrifice this, like all other secondary measures, to  the 
repeal of the Corn Laws. I t  failed also to avert the great schism 
in the Church of Scotland. Abroad it  was as prosperous as a t  
home. It had found disaster and disgrace in Afghanistan. I t  
speedily ended the war there, and in India the invading Sikhs 
were destroyed upon the Sutlej. The sore and dangerous questions 
with France, touching the right of search, the war in Morocco, 
and the Tahiti affair, and with the United States touching the 
Maine boundary and the Qregon territory, were settled by negotia- 
tion. 

Yet there were malcontents in Peel's party. The Young Eng- 
landers disliked him because he had hoisted the flag of Conser- 
vatism instead of Toryism on the morrow of the Reform Bill. 
The strong philanthropists and Tory Chartists disliked him be- 
cause he was a strict economist and an upholder of the new poor 
law. But the fatal question was protection. That question was 
being fast brought to a crisis by  public opinion and the Anti- 

Corn-Law League. Peel had been recognized in 1841 by  Cobden 
as a Free Trader, and after experience in office he had become 
in principle more and more so. Since his accession to power he 
had lowered the duties of the sliding scale. H e  had alarmed the 
farmers by admitting foreign cattle and meat under his new 
tariff, and by admitting Canadian corn. H e  had done his best 
in his speeches to put the maintenance of the Corn Laws on low 
ground, and to wean the landed interest from their reliance on 
protection. The approach of the Irish famine in 1845 turned 
decisively the wavering balance. When a t  first Peel proposed 
to his cabinet the revision of the Corn Laws, Lord Stanley and 
the duke of Buccleuch dissented, and Peel resigned. But Lord 
John Russell failed to  form a new government. Peel returned to 
office; and now, with the consent of all the cabinet but Lord 
Stanley, who retired, he, in a great speech on Jan. 27, 1846, 
brought the repeal of the Corn Laws before the House of Com- 
mons. In  the long and fierce debate that ensued he was assailed, 
both by political and personal enemies, with the most virulent 
invective, which he ignored. His measure was carried; but im- 
mediately afterwards the protectionists, led by Lord George 
Bentinck and Benjamin Disraeli, coalesced with the Whigs, and 
threw him out on the Irish Coercion Bill. H e  immediately 
resigned. 

Though out of office he was not out of power. H e  had "lost 
a party, but won a nation." The Whig ministry which succeeded 
him leant much on his support. H e  joined them in carrying 
forward free-trade principles by the repeal of the navigation laws. 
H e  supported their bill for the emancipation of the Jews. One 
important measure was his own. While in office he had probed, 
by the Devon commission of inquiry, the sores of Ireland con- 
nected with the ownership and occupation of land. I n  1849, in 
a speech on the Irish Poor Laws, he first suggested, and in the 
next year he aided in establishing, a commission to facilitate the 
sale of estates in a hopeless state of encumbrance. The En- 
cumbered Estates Act transferred the land from ruined landlords 
to solvent owners capable of performing the duties of property 
towards the people. On June 28,  1850, Peel made a great speech 
on the Greek question against Palmerston's foreign policy of 
interference. This speech was thought to show that if necessary 
he would return to  ofice. I t  was his last. On the following day 
he was thrown from his horse on Constitution Hill, and mortally 
injured by the fall. On July 2, 1850, he died. All the tributes 
which respect and gratitude could pay were paid to  him by the 
sovereign, by parliament, by public men of all parties, by  the 
country, by the press, and, above all, by the great towns and 
the masses of the people to  whom he had given "bread un- 
leavened with injustice." 

Peel was bred a Tory in days when party was a religion; he 
entered parliament a youth, was in office a t  twenty-four and 
secretary for Ireland a t  twenty-five; his public life extended 
over a long period rife with change; and his own changes were 
all forward and with the advancing intellect of the time. H e  
was undoubtedly one of the hardest workers and greatest ad- 
ministrators England has ever had, and the young men trained 
in his school, Gladstone, Graham, Sidney Herbert, Cardwell, with 
others who bore the name of Peelites, inherited a great tradition 
of hard work and disinterestedness in the public service. Peel 
had a great share in giving practical effect to  the great legal 
and administrative reforms of his day. Of the three great 
issues with which Peel was confronted, parliamentary reform, 
Catholic emancipation, and protection, the controversies on 
the first two are dead; the third is still a matter on which there 
is a violent conflict of opinon. Nevertheless it was by  the repeal 
of the Corn Laws that he won the masses of the people. If the 
question is, not whether he was a far-sighted statesman but 
whether he was a ruler loved and trusted by the English people, 
there is no arguing against the tears of a nation. 
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Of Sir Robert Peel's five sons, SIR ROBERT PEEL (1822-1895) 
sold his father's collection of pictures to  the National Gallery 
for f 75,000, SIR FREDERICK PEEL (1823-1906) held various parlia- 
mentary appointments and served the state in connection with the 
railway and canal commission, and SIR WILLIAM PEEL (1824- 
1858) distinguished himself in the Crimea and in the Indian 
Mutiny. See also PEEL, ARTHUR WELLESLEY, VISCOUNT. 

For the history of the Peel family see Jane Haworth, A Memoir of 
the Family of.Pee1 from the year 1600 (1836) ; Rt. Hon. Sir R. Peel, 
The Private Letters of Sir Robert Peel (~gzo) ,  pp. 296. 

PEEL, seaport, township, watering-place, on the west ccast of 
the Isle of Man, I 2 mi. W. of Douglas on the Isle of Man railway. 
Pop. (1939) 2,523. I t  lies on Peel bay, a t  the mouth of the river 
Neb, which forms the harbour. The old town consists of narrow 
streets and lanes, but a modern residential quarter has grown up 
to the east. On the west side of the river-mouth St. Patrick's Isle, 
connected with the mainland by a causeway, is occupied almost 
wholly by the ruins of Peel castle. St. Patrick is said to  have 
founded here the first church in Man, and a small chapel, dedicated 
to him, appears to  date from the 8th or 10th century. There is a 
round tower, also of very early date. The ruined cathedral of St. 
German has a transitiona1 Norman choir, with a very early crypt 
beneath, and a nave with an early English triplet a t  the west end. - 
There are remains of the bishops' palace, ;f the palace of the 
Lords of Man, of the keep and guardroom above the entrance to  
the castle, and of the Moare or great tower, while the whole is 
surrounded by battlements. I n  1397 Richard 11. condemned the 
earl of Warwick to imprisonment in Peel castle and in 1444 
Eleanor, duchess of Gloucester, received a like sentence. Peel has 
a long-established fishing industry. I t  was called by the Northmen 
Holen (island, i.e., St. Patrick's Isle), the existing name is Celtic, 
meaning "fort." Area, 208 ac. 

PEELE, GEORGE (15j8?-1597?), English dramatist, was 
born in London. His father, who appears to have belonged to a 
Devonshire family, was clerk of Christ's Hospital, and wrote two 
treatises on book-keeping. George Peele was educated a t  Christ's 
Hospital, and entered Broadgates Hall (Pembroke College), Ox- 
ford, in 1571. I n  1574 he removed to Christ Church, taking his 
B A. degree in 1577, and proceeding M.A. in 1579. I n  1579 the 
governors of Christ's Hospital requested their clerk to  "discharge 
his house of his son, George Peele." H e  went up to London about 
1580, but in 1583 when Albertus Alasco (Albert Laski), a Polish 
nobleman, was entertained a t  Christ Church, Oxford, Peele was 
entrusted with the arrangement of two Latin plays by  William 
Gager (fi. 1580-1619) presented on the occasion. H e  was also 
complimented by  Dr. Gager for an English verse translation of 
one of the Iphigenias of Euripides. I n  1585 he was employed to 
write the Device of the Pageant borne before Woolston Dixie, and 
in I 591 he devised the pageant in honour of another lord mayor, 
Sir William Webbe. This was the Descensus Astraeae (printed 
in the Harleian Miscellany, 1808), i n  which Queen Elizabeth is 
honoured as Astraea. Peele had married as early as 1583 a lady 
who brought him some property, which he speedily dissipated. 
The sorry traditions of his reckless life were emphasized by the 
use of his name in connection with the apocryphal Merris con- 
ceited Jests o f  George Peele (printed in 1607). Many of the 
stories had done service before, but there are personal touches that 
may be biographical H e  died before 1598, for Francis Meres, 
writing in that year, speaks of his death in his Palladis Tamia. 

His pastoral comedy of The  Araygnentent o f  Paris, presented 
by the Children of the Chapel Royal before Queen Elizabeth 
perhaps as early as 1581, was printed anonymously in  1584. 
Charles Lamb, sending t o  Vincent Novello a song from this piece 
of Peele's, said that if it had been less uneven in execution 
Fletcher's Faithful Shepherdess "had been but a second name in 
this sort of writing." Peele's other reputed works are The  Famous 
Chronicle o f  King Ed-,egard the first (printed 1593); The  Batlell 

o f  Alcazar-with tlze death of Captaine Stukeley (acted 1588- I 1589, printed [anon.] 1594); The  Old JVives Tale (printed 1595), 
a play within a play, with a background of rustic folk-lore; and 
The Love of  King David and fair Bethsabe (written c. 1588, 

I printed 1599); Sir Clyomon and Sir Cla?nydes (printed 1599) has 
been attributed to  Peele, but on insufficient grounds. Among his 
occasional poems are "The Honour of the Garter" and "Poly- 
hymnia" (1590). T o  the Phoenix Nest in I j93 he contributed 
"The Praise of Chastity." 

Mr. F. G. Fleay (Biog. Chron. of the Drama) credits Peele 
with The Wisdom o f  Doctor Doddifloll (printed 1600), W i l y  
Beguiled (printed 1606), The  L i f e  and Death of Jack Straw, a 
notable rebel (1587?), a share in the First and Second Parts of 
Henry VI. ,  and on the authority of Wood and Winstanley, 
Alphonsus, Emperor of Germany. 

Peele belonged to the group of university scholars who, in 
Greene's phrase, "spent their wits in making playes." Greene 
went on to say that he was "in some things rarer, in nothing 
inferior," to Marlowe. Nashe in his preface to Greene's Menu- 
phon called him "the chief supporter of pleasance now living, 
the Atlas of Poetrie and primus verborzim artifex,  whose first 
encrease, the Arraignement of Paris, might plead to your opinions 
his pregnant dexteritie of wit and manifold varietie of inven- 
tion, wherein ( m e  judice) hee goeth a step beyond all that write." 
This praise was not unfounded. The credit given to Greene and 
Marlowe for the increased dignity of English dramatic diction, 
and for the new smoothness infused into blank verse, must cer- 
tainly be shared by Peele. 

Peele's Works was edited by Alexander Dyce (1828, 1829-39 and 
1861) ; by A. H. Bullen (2 vols., 1888). An examination of the metrical 
peculiarities of his work is to be found in F. A. R. Lammerhirt's Georg 
Peele, Untersuchungen uber sein Leben und seine Wevke (Rostock, 
1882). See also Professor F. B. Gummere, in Representative English 
Comedies (1903) ; an edition of The Battell of Alcaza~, printed for 
the Malone Society in 1907; P. Cheffand, Etude sur George Peele 
(1g13) ; W. W. Greg, an ed. of the Battell of Alcazar (1922). 

PEEP-OF-DAY BOYS, an Irish Protestant secret society, 
formed about 1785. I t s  object was to  protect the Protestant 
peasantry, and avenge their wrongs on the Roman Catholics. The 
"Boys" gained their name from the hour of dawn which they 
chose for their raids on the Roman Catholic villages. The Roman 
Catholics in return formed the society of "The Defenders." 

PEEPUL or PIPUL: see Bo-TREE (BODHI-TREE). 
PEERAGE. Although in England the terms "peerage" (Fr. 

pairage; Med. Lat. paragiz~m; M E. pere; O.Fr. per, peer, later 
puir; Lat. paris, "equal"), "nobility," "House of Lords" are com- 
monly regarded as synonymous, in reality each expresses a dif- 
ferent meaning. A man may be a peer and yet not be a member 
of the House of Lords, a member of the House of Lords and yet 
not strictly a peer; though all peers are members of the House 
of Lords, either in esse or  in posse. I n  the United Kingdom the 
rights, duties and privileges of peerage are centred in an individual, 
while to the old monarchical notions of the Continent, nobility 
conveyed the idea of family, as opposed t o  personal, privilege. 

T h e  Or ig in  of Peerage.-Etymologically, "peers" are "equals" 
(pares), and in Anglo-Norman days the word was invariably so 
understood. The feudal tenants-in-chief of the Crown were all 
the peers of one another; so, too, a bishop had his ecclesiastical 
peer in a brother bishop, and the tenants of a manor their peers 
in their fellow-tenants. That  even so late as the reign of John 
the word was still used in this general sense is clear from Magna 
Carta, for the term "judicium parium" therein must be under- 
stood to mean that every man had a right to  be tried by his 
equals. This right was asserted by the barons as a body in 1233 
on behalf of Richard, Earl Marshal, who had been declared a 
traitor by the King's command. The English barons undoubtedly 
were using the word in the sense it  held in Magna Carta. The 
change in England was gradual, and probably gathered force 
as the gulf between the greater barons and the lesser widened, . 
until in course of time, for judicial purposes, there came to be 
only two classes, the greater barons and the rest of the people. 
Ecclesiastics had special privileges for most purposes, being triable 
only by the Church. The first use of the word "peers," as denoting 
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those members of the baronage who were accustomed to receive 
regularly a personal writ of summons to parliament, is found in 
the record of the proceedings against the Despensers in 1321. 
(Stubbs, Const. Hist. ii. 347.) 

Anglo -Norman Baronage.-Properly to  understand the 
growth and attributes of the peerage it is necessary to trace the 
changes which occurred in the position of the Anglo-Norman 
baronage, first through the gradual strengthening of royal 
supremacy, with the consequent decay of baronial power locally, 
and subsequently by the consolidation of parliamentary institu- 
tions during the reigns of the first three Edwards. In  place of the 
individual absolute ownership of Saxon days, the Conqueror 
became practically the sole owner of the soil. The change, though 
not immediately complete, followed rapidly as the country settled 
down and the power of the Crown extended to its outlying 
frontiers. The  new owners became direct tenants of the king. 
All tenants-in-chief were termed generally barons (see BARON). 
The King's Court.-The king's tenants owed as a duty the 

service of attending the King's Court (curia regis), and out of 
this custom grew the parliaments of later days. In  theory all the 
king's tenants-in-chief, great and small, had a right to be present 
as incident to  their tenure. The King's Court was held regularly 
a t  the three great festivals of the Church and at  such other times 
as deemed advisable. The assembly for several generations neither 
possessed nor pretended to any legislative powers. Legislative 
power was a product of later years, and grew out of the custom 
of the Estates granting supplies only on condition that their 
grievances were first redressed. The great bulk of the tenants 
were present for the purpose of assenting to special taxation 
above and beyond their ordinary feudal dues. When necessary 
a general summons to attend was sent through the sheriff of 
every cbunty, who controlled a system of local government which 
enabled him t o  reach every tenant. I n  course of time to a cer- 
tain number of barons and high ecclesiastics it  became customary 
to issue a personal writ of summons, thus distinguishing them from 
the general mass summoned through the sheriff. 

M a g n a  C a r t a  a n d  Persona l  Summons t o  t h e  Majores  
Barones.-The sequel is found in Magna Carta, wherein i t  is 
provided that the archbishops, bishops. abbots, earls and greater 
barons are to  be called up to the council by writ directed to each 
severally; and all who hold of the king in chief, below the rank 
of greater barons, are to be summoned by a general writ addressed 
to the sheriff of their shire. Magna Carta thus indicates two 
definite sections of the king's tenants, a division which had 
evidently persisted for some time. The "greater barons" are the 
parents of the peers of later days. As for the rest of the tenants- 
in-chief, poorer in estate and therefore of less consequence, it  is 
sufficient here to  note that they fell back into the general mass 
of manorial owners; and that their representatives, the knights 
of the shire, after some hesitation, a t  length joined forces with the 
city and burgher representatives to  form the House of Commons. 
From I 254 to I 295 in varying numbers there were summoned to 
the King's Councils representatives of the counties, boroughs and 
cities. The  assembly of 1295, called the Model Parliament, is 
regarded legally as the first of our freely-elected properly repre- 
sentative assemblies, but recent research now ascribes this charac- 
ter to a Parliament summoned as early as 1275. 

T o  every spiritual and temporal baron accustomed to receive 
an individual writ, one was issued. Every county elected its 
knights, and every city or borough of any importance was in- 
structed by the sheriff to  elect and to return its allotted number 
of representatives. I t  may be taken for granted, however, that 
any assembly held since 1295, which did not conform substantially 
to  the model of that year, cannot be regarded constitutionally 
as a full parliament. The point is even of modern importance, 
as  in order to establish the existence of a barony by writ it must 
be proved that  the claimant's ancestor was summoned by indi- 
vidual writ to  a full parliament, and that either he himself or one 
of the heirs of his body was present in a full parliament. 

Grades  of Peerage.-An examination of the early writs issued 
t o  individuals shows that the baronage consisted of archbishops 
bishops, abbots, priors, earls and barons. While the archbishops 

and bishops received their writs with regularity, the summonses 
to heads of ecclesiastical houses and greater barons were inter- 
mittent. The prelate held an office which lived on regardless of 
the fate of its temporary holder, and if by reason of death, dep- 
rivation or translation the office became vacant, a writ still 
issued to the "Guardian of the Spiritualities." The prior or the 
abbot, on the other hand, often outside the jurisdiction of the 
English Church, and sometimes even owing allegiance to  a foreign 
order, was but the personal representative of a land-holding com- 
munity. The conclusion, then, may be drawn that in theory the 
issue of a writ was a t  the pleasure of the Crown, and that in 
practice the moving factor in the case of the prelates was office 
and personal importance, and in the case of priors, abbots, earls 
and barons, probably, in the main, extent of possession. 

H e r e d i t a r y  Principle.- The next point for consideration is 
when did the peerage, as the baronage-subsequently came to be 
called, develop into a body definitely hereditary? Here again 
growth was gradual and somewhat obscure. Throughout t h e  
reigns of the first three Edmlards summonses were not always 
issued to the same individual for successive parliaments; and it 
is quite certain the king never considered that the issue of one 
writ to an individual bound the Crown to its repetition for the 
rest of his life, much less to his heirs in perpetuity. Again we 
must look to tenure for an explanation. The custom of primo- 
geniture tended to secure estates in strict family succession, and 
if extent of possession had originally extracted the acknowledg- 
ment of a personal summons from the Crown i t  is more than 
probable that as successive heirs came into their inheritance 
they, too, would similarly be acknowledged. I n  early days the 
summons was a burden to be suffered of necessity, an unpleasant 
incident of tenure, in itseIf undesirable, and probably so regarded 
by the majority of recipients during a t  least the two centuries 
following the Conquest. Gradually the free and indiscriminate 
choice of the Crown became fettered by the principle that,  once 
a summons had been issued to an individual to  sit in parliament 
and he had obeyed that summons, he thereby acquired a right 
of summons for the rest of his lifetime; and in later years, when 
the doctrine of nobility of blood became established, his heirs 
were held to  have acquired the same privilege by hereditary right. 

The earl's position in the baronage needs some explanation. 
Modern historical opinion inclines to the view that while originally 
an earldom may have been something of an office, i t  rapidly be- 
came little more than an added name of dignity conferred on one 
already a leading member of the baronage. Earls received indi- 
vidual summonses to  parliament by the name of Earl ( 9 . v . )  ; but 
there is reason to believe that in early days a t  any rate they sat 
by tenure as members of the baronage. 

I f  we review the political situation a t  the beginning of the 14th 
century a great change is evident. The line between those mem- 
bers of the baronage in parliament and the rest of the people is 
firmly and clearly drawn. Tenure as the sole qualification for 
presence in the national assembly has disappeared, and in its 
place there appears for the baronage a system of royal selection 
and for the rest of the people one of representation. 

Peerage a Persona l  Dignity.-Primogeniture, a custom 
somewhat uncertain in early Anglo-Norman days, had rapidly de- 
veloped into a definite rule of law. As feudal dignities were, in 
their origin, inseparable from the tenure of land, i t  is not sur- 
prising that they, too, followed a similar course of descent, 
although as the idea of a dignity being exclusively personal 
gradually emerged, some necessary deviations from the rules of 
law relating to the descent of land inevitably resulted. I n  the 
11th year of his reign Richard 11. created by letters patent John 
Beauchamp "Lord de Beauchamp and baron of Kyddermynster, 
to hold to him and the heirs of his body." These letters patent 
were not founded on any right by tenure of land possessed by 
Beauchamp, for the king makes him "for his good services and 
in respect of the place which he has holden a t  the coronation (i.e., 
steward of the household) and might in future hold in the king's 
councils and parliaments, and for his noble descent, and his 
abilities and discretion, one .of the peers and barons of the king- 
dom of England; willing that the said John and the heirs-male of 
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his body issuing, should have the state of baron and should be 
called by the name of "Lord de Beauchamp and baron of Kydder- 
mynster." The grant rested wholly on the grace and favour of the 
Crown, and was a personal reward for services rendered. Here, 
then, is a n  hereditary barony entirely a personal dignity and quite 
unconnected with land. From Richard's reign to the present day, 
baronies (and, indeed, all other peerage honours) have continued 
to be conferred by patent. The custom of summons by writ was 
not in any way interfered with, the patent operating merely to 
declare the dignity and to define its devolution. Summons alone 
still continued side by side for many generations with summons 
founded on patent; but after the reign of Henry VIII.  the former 
method fell into disuse, and during the last 250 years there have 
been no new creations by writ of summons alone. So, from the 
reign of Richard II . ,  barons were of two classes, the older, and 
more ancient in lineage summoned by writ alone, the honours 
descending to heirs-general, and the newer created by letters 
patent, the terms of which governed the issue of the summons 
and prescribed the devolution of the peerage in a line usually of 
the direct male descendants of the person first ennobled. 

Peerages by Tenure.-It was long believed that, originally. 
there existed peerages by tenure alone and that such could de- 
volve by right of tenure independent of descent. The Berkeley 
case of 1858-61 (better reported 8 H.C.L. 21) is essential for the 
student who wishes to examine the question carefully; and may 
be regarded as finally putting an end to any idea of bare tenure 
as an existing means of establishing a peerage right. (See also 
Cruise on Dignities, 2nd ed., pp. 60 et seq.) 

The main attribute of a peerage is that hereditary and inalien- 
able quality which ennobles the blood of the holder and his heirs, 
or, as a great judge put i t  in 1625, in the earldom of Oxford case, 
"he cannot alien or give away this inheritance because i t  is a 
personal dignity annexed to the posterity and fixed in the blood" 
(Dodridge, J., a t  p. 123, Sir W. Jones's Reports). 

Dukes.-Until the reign of Edward 111. the peerage consisted 
only of high ecclesiastics, earls and barons. The earls were barons 
with their special name of dignity added, and their names always 
appear on the rolls before those of the barons. I n  1337 King 
Edward 111. created his son, the Black Prince, duke of Cornwall, 
giving him precedence over the rest of the peerage. Subsequently 
several members of the royal family were created dukes, but no 
subject received such an honour until 50 years later, when Richard 
11. created his favourite, Robert de Vere, earl of Oxford, duke 
of Ireland (for life). The original intention may have been to 
confine the dignity to the blood royal, since, with the exception 
of de Vere, i t  was some years before a dukedom was again con- 
ferred on a subject. 

Marquesses.-In 1385 Richard 11. had created Robert de Vere 
marquess of Dublin, thus importing an entirely new and unknown 
title into the peerage. The grant was, however, only for life, and 
was, in fact, resumed by  the Crown in 1387, when its recipient 
was created duke of Ireland. 

Viscounts.-Under the name of viscount (q.v.) Henry VP. 
added yet another order, and the last in point of time, to the 
peerage, creating in 1440, John, Baron Beaumont, Viscount Beau- 
mont and giving him precedence next above the barons. The 
name of this dignity was borrowed from the Continent, having 
been in use for some time as  a title of honour in the king's French 
possessions. None of the new titles above mentioned ever carried 
with them any official position; they were conferred as additional 
honours on men who were already members of the peerage. 

S p i r i t u a l  Peers.-The application of the hereditary principle 
to temporal peerages early differentiated their holders from the 
spiritual peers. Both spiritual and temporal peers were equally 
lords of parliament, but hereditary pretensions on the one side 
and ecclesiastical exclusiveness on the other soon drew a sharp 
line of division between the two orders. Gradually the temporal 
peers, strong in their doctrine of "ennobled" blood, came to con- 
sider that theirs was an order above and beyond all other lords 
of parliament, and before long, arrogated to themselves the ex- 
clusive right to be called peers, and as such the only persons 
entitled to the privileges of peerage. 

The pretensions of the lay peers were not admitted without a 
struggle on the part of the prelates, who made the mistake of 
aiming at the establishment of a privileged position for their 
own order while endeavouring to retain every right possessed by 
their lay brethren. They fell between two stools, lost their 
position as peers and were beaten back in their fight for ecclesi- 
astical privilege. For themselves Churchmen never claimed the 
privilege of trial by peers, and when arraigned, alleged t o  be 
altogether beyond secular authority. The Standing Orders of 
the House of Lords for 1625 contain the statement that "Bishops 
are only Lords of Parliament and not Peers" (Lords Joz~r?zals, iii. 
349). I n  1640 the "Lords Spiritual" were altogether excluded 
from the House of Lords by act of parliament, and were not 
brought back until the second year of the Restoration. 

H e n r y  VIII. and t h e  Peerage.-The reign of Henry VIII ,  
brought about far-reaching changes in the position of the peerage. 
When that king ascended the throne the hereditary element was 
in a decided minority, but the balance was rapidly redressed 
until a bare hereditary majority was secured and the dissolution 
of the monasteries made possible. The peers, many now grown 
fat on abbey lands, a t  once began to consolidate their position; 
precedents were eagerly sought for, and the doctrine of ennobled 
blood began to find definite and vigorous expression. So long, 
the peers declared, as  there is any ennobled blood, a peerage 
must exist; and it  can be extinguished only by act of parliament, 
failure of heirs or upon corruption of blood by attainder. 

Sur render  of Peerages.--From the doctrine of nobility of 
blood is derived the rule of law that no peerage (a Scots peerage 
is under Scots Law, which admits surrender) can be surrendered, 
extinguished or in any way got rid of unless the blood be cor- 
rupted. The rule is well illustrated by the earldom of Norfolk 
case (Law Reports [1907], A.C. lo) ,  in which its development 
was traced, and the principle authoritatively confirmed. Histori- 
cally, there is little to  support such a decision, and, indeed, this 
rigid application of the law is  of comparatively recent date. 
Without doubt king, nobles and lawyers alike were all agreed, 
right down to Tudor days, that such surrenders were entirely 
valid. Many certainly were made, but, according to the de- 
cision of 1906, any living heirs of line of those nobles who thus 
got rid of their peerage honours can, if their pedigrees be prov- 
able and no attainders bar the way, come to the House of Lords 
with a fair chance of reviving the ancient honours. 

A t t a i n d e r  and C o r r u p t i o n  of Blood.-The application of 
the doctrine of corruption of blood to peerages arises out of 
their close connection with the tenure of land, peerage dignities 
never having been regarded as personal until well on into the 
14th century. Conviction for any kind of felony-and treason 
originally was a form of felony-was always followed by at- 
tainder. This resulted in the immediate corruption of the blood 
of the offender, and its capacity for inheritance was lost for ever. 
Such corruption, with all its consequences, could be set aside 
only by act of parliament. This stringent rule of forfeiture was 
to some extent mitigated by  the passing, in  1285, of the statute 
De Donis Conditionalibus ( q . ~ . ) ,  which made possible the 
creation of estates tail, and when a tenant-in-tail was attainted 
forfeiture extended only to his life interest. The  statute D e  
Donis was soon applied by  the judges to  such dignities as were 
entailed (e.g., dignities conferred by  patent with limitations in 
tail), but it never affected baronies by  writ, which were not 
estates in tail but in the nature of estates in fee simple descend- 
ible t o  heirs-general. I n  the reign of Henry VIII.  a n  act was 
passed (1534) which brought estates tail within the law of 
forfeiture, but for high treason only. The position then became 
that peerages of any kind were forfeitable by attainder follow- 
ing on high treason, while baronies by  writ remained, as before, 
forfeitable for  attainder following on felony. I n  1708, just after 
the union with Scotland, an act was passed by which, on the 
death of the Pretender and three years after Queen Anne's death, 
the effects of corruption of blood consequent on attainder for  
high treason were to be abolished, and the actual offender only 
punishable (stat. 7 Anne, c. 21, sec. 10). Owing to the 1745 
rising, the operation of this act was postponed until the decease 
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of the Pretender and all his sons (stat. 17 Geo. 11. c. 39, sec. 3) .  
I n  1814, forfeiture for every crime other than high and petty 
treason and murder, was restricted to the lifetime of the person 
attainted (stat. 54 Geo. 111. c. 145). Finally, in 1870, forfeiture, 
except upon outlawry, was altogether abolished, and it was 
provided that "no judgment of or for any treason or felony should 
cause any attainder or corruption of blood, or any forfeiture 
or escheat." 

I n  many cases there have been passed special parliamentary 
acts of attainder and forfeiture, and these, of course, operate 
apart from the general law. I n  any event, attainder and for- 
feiture of a dignity, whether resulting from the rules of the 
common law or from special or general acts of parliament can 
only be reversed by act of parliament. 

G r o w t h  of t h e  Lords.-The numbers of the House of Lords 
grew steadily throughout the Tudor period, and during the reign 
of the first two Stuarts underwent a still greater increase. In  the 
Great Rebellion the majority of the peers were the king's stoutest 
supporters, and thus inevitably involved themselves in the ruin of 
the royal cause. Under Cromwell they disappeared as a legislative 
body and did not return t o  their ancient place until the restoration 
of Charles 11. 

From the reign of William of Orange the peerage has been 
freshened by a steady stream of men who, as a rule, have served 
their country as statesmen, judges, sailors and soldiers. By the 
Act of Union with Scotland (1707) the Scottish parliament was 
abolished; but the Scottish peerage was given the privilege of 
electing, for each parliament of Great Britain, 16 of their 
number t o  represent them in the House of Lords. Further 
creations in the Scottish peerage were no longer to  be made. 
The effect of this act was to leave the great majority of the 

% Scottish peers outside the House of Lords, since only 16 of 
their number were to become lords of parliament. Close upon 
IOO years later Ireland was united with Great Britain, the Irish 
parliament being merged in the parliament of the United Kingdom 
of Great Britain and Ireland. Twenty-eight Irish peers were to  
be elected for life by their order to represent it in the House 
of Lords. One archbishop and three bishops were also chosen in 
turn to represent the Irish Church in the House of Lords, but 
when that Church was disestablished in 1867 the spiritual lords 
lost their seats. The merger of the three kingdoms had an im- 
portant effect on their peerages. Every peer, in his own country, 
had been a lord of parliament by  hereditary right. The English 
peer (and, a s  the Acts of Union were passed, the peer of Great 
Britain and the peer of the United Kingdom) continued by 
hereditary right a lord of parliament. Although the Scottish and 
Irish peers lost this right by  the two Acts of Union, they retained 
every other privilege of peerage. Henceforth they were to  be 
lords of parliament only when the'ir fellow peers elected them. 

The erection of southern Ireland into a self-governing dominion 
of the Crown has indirectly but definitely affected the status of 
the Irish peerage. This peerage belonged to the old united 
Ireland; and cannot to-day arbitrarily be divided between its two 
halves. The Irish Free State Constitution Act, 1922, together 
with the machinery acts dependent thereon, has destroyed the 
procedure whereby Irish representative peers are elected; whether 
intentionally or by accident is not known. Existing representative 
peers, having been elected for  life, remain in the House of Lords, 
but no vacancies can henceforth be filled. The Irish peerage 
will thus slowly diminish in numbers as existing peerages die out. 

The modern meaning of the term peerage can now be more 
clearly defined. I t  will be noted that there have always been 
separate peerages of England, Ireland and Scotland. After the 
union of England with Scotland new creations became of the 
peerage of Great Britain, and after the union of Great Britain 
with Ireland: of the United Kingdom of Great Britain and 
Ireland; and now, since the advent of the Irish Free State, 
probably we must speak of the "United Kingdom of Great 
Britain and Northern Ireland." Many members of the House of 
Lords hold peerages in several of these groups. 

Several attempts have been made to limit the absolute rights 
of peers t o  a writ of summons, but this is a question which be- 

longs rather to the history of the House of Lords as a legislative 
chamber. I t  will suffice here to note that in 1856 a n  attempt was 
made to create one of the judges a life peer, but the House, after 
long debate, rejected the writ, and a patent of customary form 
had to be followed. In  1876 legislation was passed creating two 
lords of appeal (with power to  appoint two more) with a right 
to sit and vote during the holding of office. I n  1887 further 
legislation conferred on all lords of appeal and ex-lords of appeal 
life peerages. 

T h e  Scot t ish Peerage.-The Scottish peerage, like that of 
England, owes its origin to  feudalism. When the Scottish earls 
and barons came to parliament, they did not withdraw them- 
selves from the rest of the people, it being the custom for the 
estates of Scotland t o  deliberate together, and this custom 
persisted until the abolition of their parliament by  the Act of 
Union in 1707. The territorial spirit of the nobles inevitably 
led them to regard the honour as belonging to, and inseparable 
from, their land, and until comparatively late in Scottish history 
there is nowhere any record of the conferment of a personal 
dignity unattached to land such as that conferred in England on 
Beauchamp by Richard TI. This explains: the frequent surrenders 
and altered grants which are so common in Scottish peerage 
history, and which, in sharp distinction to the English rule of 
law, are there regarded as perfectly legal. To-day there exists 
no Scottish dukedom (except the royal dukedom of Rothesay), 
marquessate or viscounty created before the reign of James VI. 
of Scotland (and I. of England). Of the existing Scottish peer- 
ages 63 were created in  the period between James's accession 
to the English throne and the Act of Union. There are now only 
87 in all. 

T h e  I r i s h  Peerage.-The Anglo-Norman conquerors of Ire- 
land carried with them the laws and rhe system of tenure t o  
which they were accustomed in England, and consequently the 
growth of the baronage and the establishment of parliamentary 
government in Ireland proceeded on parallel lines with the changes 
which occurred in England. Until the reign of Henry VIII .  the 
Irish were without representation in parliament, but gradually the 
Irish were admitted, and by the creation of new parliamentary 
counties and boroughs were enabled to elect representatives. 
I n  1613 the whole country shared in representation (Ball's 
Legislative Systems of Ireland). Just as James I. had added 
many members to the Scottish peerage, so he  increased the 
number of Irish peers. 

On the death of a representative peer of Scotland a vacancy 
occurs and a new election takes place, but in accordance with 
modern practice promotion to a United Kingdom peerage does 
not vacate the holder's representative position (May's Parlia- 
mentary Practice, p. 11 n.). Scottish and Irish peers, if repre- 
sentative, possess all the privileges of peerage and parliament en- 
joyed by peers of the United Kingdom; if non-representative all 
privileges of peerage, except the right to  a writ of summons to 
attend parliament and to be present a t  and vote in the trial 
of peers. 

Though many peers possess more than one peerage, and fre- 
quently of more than one country, only that title is publicly 
used which is first in point of precedence. Every peerage descends 
according to the limitations prescribed in its patent of creation 
or its charter, and where these are non-existent (as in the case 
of baronies by  writ) to heirs-general. (See ABEYANCE.) 

In  dealing with English dignities it  is essential to  realize the 
difference between a mere title of honour and a peerage. The 
Crown, as the fountain of honour, is  capable of conferring upon 
a subject not only any existing title of honour, but may even 
invent one for the purpose. So James I. instituted an order of 
hereditary knights which he styled baronets, and Edward VII. 
created the duchess of Fife "Princess RoyalM-a life dignity. 
The dignities of prince of Wales, earl marshal and lord great 
chamberlain have been for centuries hereditary, and though of 
high court and social precedence, of themselves confer no right 
to  a seat in the House of Lords-they are not peerages. 

There is no limitation on the power of the Crown as  t o  the 
number of United Kingdom peerages which may be created. As 
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to Scotland, the Act of Union with that country operates to 
prevent any increase in the number of Scottish peerages, and 
consequently there have been no creations since 1707, with the 
result that the Scottish peerage, as a separate order, is gradually 
approaching extinction. The Irish peerage is supposed always to 
consist of IOO exclusively lrish peers, and the Crown (before the 
erection of the Irish Free State) had power to grant Irish peer- 
ages up to the limit. it'hen the limit was reached no more 
peerages might be granted until existing ones had become extinct 
or their holders succeeded to United Kingdom peerages. Only 
seven lords of appeal in ordinary may hold office at  any one time 
The number of archbishops and bishops capable of sitting in the 
House of Lords is fixed by various statutes at  26. 

Since party gol-ercment beceme the rule, the new peerages have 
usually been c r e ~ t e d  on the recommendation of the prime minister 
of the day, though the Crown, especially in considering the 
claims of royal blood, is believed in some instances to take its 
own course; and, constitutionally, such action is entirely legal. 
By far  the greater number of peerage honours granted during the 
last two centuries have been rewards for political services. The 
roll of the lords spiritual and temporal for the session of parlia- 
ment assembling Feb. 1928 numbered 740. 

Privi leges of Peerage.-As centuries have gone by and 
customs changed, many privileges once keenly asserted have 
either dropped out of use or been forgotten. The most important 
now in being are a seat in the House of Lords and the right to 
trial by peers on any charge of treason or felony. Whatever 
the origin of this latter right, and some date it  back to Saxon 
times (Trial of Lord Morley, 1678, S t a f e  Trials, vii. 145), Magna 
Carta has always been regarded as its confirmatory authority. 

The peers have always strongly insisted on this privilege of 
trial by their own order, and several times the heirs of those 
wrongly condemned recovered their rights and heritage on the 
ground that there had been no proper trial by peers (R.D.P., v. 
24). I n  1442 the privilege received parliamentary confirmation 
(stat. 2 0  Henry VI. c. g).  If parliament is sitting the trial 
takes place before the House of Lords in full session, i.e., the 
court of our lord the king in parliament; if not, then before the 
court of the lord high steward. The office of lord high steward 
was formerly hereditary, but has not been so for centuries and 
is now only granted pro Tzac vice. When necessity arises, the 
Crown issues a special commission naming some peer (usually the 
lord chancellor) lord high steward pro hac vice (Blackstone's 
Comm.,  iv. 258). When a trial takes place in full parliament a 
lord high steward is also appointed, but his powers there are 
confined to the presidency of the court, all the peers sitting as 
judges of law as well as of fact. Should the lord high stcvqard 
be sitting as a court out of parliament, he summons a number of 
peers to  attend as a jury, but rules alone on all points of law 
and practice, the peers present being judges of fact only. Which- 
ever kind of trial is in progress, i t  is the invariable practice to 
summon all the judges to  attend and advise on points of law. 
The distinction between the two tribunals was fully discussed 
and recognized in 1760 (Trial of Earl Ferrers, Foster's Criminal 
Cases, 1 3 9 )  The-most recent trial was that of Earl Russell for 
bigamy (reported 1901, A.C. 446). 

Peeresses and non-representative peers of Ireland and Scotland 
have, with the exception of the right to  sit in the House of Lords 
and its attendant privileges, every peerage privilege. I n  1922 
Sibyl Viscountess Rhondda presented a petition claiming the 
right t o  a writ of summons. The claim was heard and re-heard 
before the Committee for Privileges and eventually rejected. 
This decision has disposed of the claims of peeresses in their 
own right, under the existing law, to  sit in the House of Lords. 
A widowed peeress retains her privilege of peerage while un- 
married, but loses it if she marries a commoner (Co. Litt. 166; 
Cowley v. Cowley [ I ~ O I ]  A.C. 450). 

The  children of peers are commoners. The eldest son of a 
peer of the rank of earl (and above) is usually known socially 
by the name of his father's next peerage, but the courtesy nature 
of such title is clearly indicated in every public or legal docu- 
ment, the phraseology employed being "John Smith, Esq., com- 

monly known as Viscount Blackacre." Several cases are on 
record in which peers' eldest sons have actually borne courtesy 
titles not possessed as peerage honours by their fathers, but in- 
asmuch as such are only accorded by courtesy, no question of 
peerage privilege arises. The younger sons of dukes and mar- 
quesses by custom use the prefix "Lord" before one of their 
Christian names, and all the daughters of earls as well as of dukes 
and marquesses are entitled similarly to style themselves "Lady," 
on the principle that all the daughters are equal in rank and 
in precedence. The younger sons of earls and all of the 
children of viscounts and barons, including lords of appeal, use 
the prefix "Honourable" before one of their Christian names, 
but this style is one of written address and reference only. 
Usually, when the direct heir of a peer dies, his children are 
given, by the Crown, on the death of the peer, the courtesy titles 
and precedence they would have enjoyed had their father actually 
succeeded to the peerage. 

An alien may be created a peer, but while remaining an alien 
cannot sit in the House of Lords, nor, if a Scottish or Irish 
peer, can he vote at  elections for representative peers. 

Claims to peerages are of two kinds: ( I )  of right, (2) of grace. 
In  theory the Crown, as the fountain of honour, might settle any 
claim without reference to  the House of Lords, and issue a writ 
of summons to its petitioner. This would not in any way prevent 
the House of Lords from examining the patent and writ of 
summons when the favoured petitioner or any heir claiming 
through him came to take his seat. If of opinion that the patent 
was illegal the House might refuse admittance, as it  did in the 
Wensleydale case. I n  the case of a petitioner who has persuaded 
the Crown to terminate in his favour as a co-heir the abeyance of 
an ancient barony and who has received his writ of summons, 
the matter is more difficult. The House cannot refuse to  admit 
any person properly summoned by the Crown, as the prerogative 
is unlimited in point of numbers; but it  can take into account 
the precedence of the newcomer. The Crown, therefore, unless 
there can be no question as t o  origin and pedigree, seldom 
terminates an abeyance without referring the matter to  the 
House of Lords, and invariably so refers all claims which are 
disputed or which involve any question of law. 

The Committee for Privileges, which for peerage claims is 
usually constituted of the law lords and one or two other lords 
interested in peerage history, sits as an ordinary court of justice 
and follows all the rules of law and evidence The attorney- 
general attends as adviser to  the committee and to watch the 
interests of the Crown. According to the nature of the case the 
committee reports to the House, and the House to the Crown. 
that the petitioner (if successful) ( I )  has made out his claim 
and is entitled to  a writ of summons, or (2) has proved his 
co-heirship to  a n  existing peerage, and has also proved the 
descent of all co-heirs that can reasonably be traced. I n  the 
first case the writ of summons is issued forthwith, but the 
second, being one o i  abeyance, is a matter for the pleasure of 
the Crown, which need not be exercised a t  all, but, if exer- 
cised, may terminate the abeyance in favour of any one of the 
co-heirs. 

During the parliamentary session of 1926 the House of Lords 
appointed a select committee to examine the history of abeyant 
peerages and to report on the advisability of limiting future 
claims. After debate on the report, the House resolved that 
these claims ought not to be considered where long abeyance 
has existed and where the claimants possess only a small fraction 
of the original heirship. The resolution of the House was duly 
reported to  the Crown. The recommendation of the House does 
not, and, in law, cannot affect the prerogative of the Crown to 
terminate any abeyance, but there can be little doubt that the 
representations made will have due weight with the advisers of 
the Crown in the consideration of all future claims. The report 
of and evidence taken by the committee is printed as  a House 
of Lords paper (1927). (G. EL.) 

See Anson, Law and Custom of the Constitution (vol. I "Parlia- 
ment" 1911) ; F. B. Palmer, Peerage Law in England (1907) ; L. W. 
\'ernon Harcourt, His Grace the Steward and Trial of Peers (1907) ; 
L. 0. Pike, Constitutional History of the House o f  Lords. 



PEEWEE-PEGMATITE 
PEEWEE, the name (from their cry) of two North American 

birds of the genus Myiochanes (fam. Tyrannidae). The wood 
peewee (M. virens) is a little bird about 6 in. long, dark olive 
above, with a whitish throat and yellowish belly. The name 
closely represents its musical call. I t  breeds in North America 
and migrates in winter through eastern Mexico to South America. 
West of longitude 100" it is replaced by M. richardsonii, the 
western wood peewee, which has no olive tinge above, and has 
the wings and tail slightly longer. I t  also winters in S. America. 

PEEWIT, an alternative name for the lapwing (Vanellus 
vanellus), from its cry. (See LAPWING.) 

PEGASUS (from Gr. aqybs compact, strong, not from aqyfi, 
a spring), a winged horse said to have sprung from the trunk of 
the Gorgon Medusa when her head was cut off by Perseus. After 
his service to Bellerophon (q.v.) and the latter's fall, Pegasus 
served Zeus (Hesiod, Theog. 281). Later authors identify him 
with the constellation Pegasus or Equus. The spring Hippocrene 
or Hippucrene (Horsewell) on Mt. Helicon is said to have sprung 
up from a blow of his hoof; for the connection between horses, 
or horse-shaped daimones, and water, see POSEIDON. Hence the 
erroneous derivation of nljyauos from xqylj. Hence also the fancy 
of modern poets (first in Boiardo, Orlando inamorato) that he is 
the horse of the Muses and hence a symbol of poetry. 

See F. Hannig in Breslauer philologische Abhandlungen ( ~ g o z ) ,  vol. 
viii., pt. 4, and in Roscber's Lexikon der Mythologie (bibl.). 

PEGGING THE EXCHANGE. The phrase and prac;ice 
of "pegging the exchange" finds its origin in the World War. 
I t  may be defined as consisting of continued governmental or 
official action to maintain the foreign exchange value of a 
country's currency against the principal gold currencies at par 
or at  any fixed point. Thus, during the World War, the Allied 
Governments pegged their respective rates of exchange upon 
New York at  a point slightly below parity, while from 1926 to  
1928 the French Government maintained the "de facto" stabili- 
zation of the franc, virtually another name for pegging the franc 
a t  a rate which quickly settled down a t  124 francs to the pound 
sterling. 

As shown in the article upon foreign exchange (q.v.), a rate 
of exchange is the price of one currency in terms of another, and 
this price depends upon supply and demand. Hence, when a Gov- 
ernment decides to peg the rate, i t  must adopt one of two alter- 
natives. The first, which evasion rapidly renders impracticable, 
is to fix the rate by law. This, when tried, has nearly always 
failed. The second is for the Government, directly or through its 
agents, to buy and sell on the world's exchange markets its own 
and foreign currencies in such a way and in such quantities as to 
counteract immediately any attempt of the rate to go beyond the 
limits within which the rate is pegged. 

During the World War the Allies were largely dependent upon 
the United States for food-stuffs and munitions. The purchase 
of these involved a steady demand for dollars, and as there was 
no counteracting supply of dollars at  the disposal of the Allies 
-for export trade to the States was perforce curtailed by the 
concentration of the Allies' productive energies upon the war- 
the allied currencies showed a steady tendency to depreciate 
against the dollar. To consider England alone: as early as 1915, 
the British Government took steps to "maintain" the exchange, 
though no definite peg was inserted. These steps consisted of the 
acquisition of dollars by the British Government and their sale 
in New York by Messrs. Pierpont Morgan, who were agents to the 
British Government, in such quantities as to balance the day to 
day demand for dollars arising from the Allies' purchases of Ameri- 
can commodities. So long as the supply was equal to the demand, 
the exchange was automatically maintained. 

The problem before the British Government was how to acquire 
dollars in sufficient quantity to meet the abnormal war demand. 
To  solve this, they depended partly upon dollar loans in America, 
and partly on the large volume of sound American securities held 
by British nationals as a result of the heavy pre-war investments 
made by Great Britain in America. These last were acquired by 
the British Treasury, transferred to their New York agents, and 
their sale provided the necessary supply of dollars. 

Various methods were adopted whereby the Treasury gained 
control of American securities. Originally, the British Govern- 
ment contented themselves with an appeal to holders of eligible 
stocks, the appeal being based partly upon patriotism, and partly 
on the fact that a highly attractive price was offered by the Treas- 
ury. This met with a certain degree of response. Later on, 
peaceful methods of persuasion were reinforced by a special two 
shillings in the pound income tax imposed upon dividends accru- 
ing from such American securities as were required by the Treas- 
ury and which the holders declined to surrender. Finally, the 
power of the Defence of the Realm Act was invoked, and these 
securities were forcibly requisitioned, the original holder receiving 
a fair price as fixed by the Treasury. 

When the United States entered the World War these expe- 
dients were no longer necessary, as the United States Government 
could borrow dollars from its own nationals, and lend them to 
the Allied Governments in such quantities as proved necessary. 
This kept the peg firmly in place, while the question of repayment 
was left over till after the war. I t  will be seen that the debt to 
America took two forms. One consisted of the loans raised by 
the Allies on Wall street, due directly to the American investor. 
The other ?as debt due to the American government. 

The war furnished the outstanding example of pegging. As a 
rule the method is for a Government to open credits in London 
and New York, which may be drawn upon a t  need and the result- 
ing sterling or dollars sold in amounts sufficient to keep the peg 
in place. Most recent stabilizing efforts, including those of the 
United States, have been downward rather than upward; and they 
have been complicated by the fact that the pound is no longer 
anchored to gold. (See EXCHANGE, FOREIGN.) (N. E. C . )  

PEGMATITE, the name given by Haiiy to those masses of 
graphic granite which frequently occur in veins. They consist of 
quartz and alkali felspars in crystalline intergrowth (see PETROL- 
OGY). The term (from Gr. aijypa, a bond) was subsequently 
used by Naumann to signify also the coarsely crystalline veins 
rich in quartz, felspar and muscovite, which often in great num- 
bers ramify through outcrops of granite and the surrounding 
rocks. This application of the name has now obtained general 
acceptance, and has been extended by many petrologists, to in- 
clude vein-rocks of similar structure and geological relationships, 
which occur with syenites, diorites and gabbros. Only a few of 
these pegrnatites have graphic structure or mutual intergrowth of 
their constituents. Many of them are exceedingly coarse-grained; 
in granite-pegmatites the felspars may be several feet or even 
yards in diameter, and other minerals such as mica, apatite and 
tourmaline often occur in gigantic crystals. The pegmatites are 
always in visible association with plutonic intrusions and they 
consist largely of minerals similar to those characteristic of the 
particular magma from which they have been derived. 

On the whole pegmatites are most abundant along with acid 
rocks, especially granites, though they are also well known in 
association with syenites and gabbros. As a rule they are more 
acid in composition than the average of the parent magma, and 
this fact has a bearing on their mode of origin. The coarsely 
crystalline structure is not difficult to explain on physico-chemical 
principles. The pegmatites are shown by field-evidence to belong 
to a very late stage in the cooling of the parent magma, and many 
of them contain minerals rich in water and a number of elements 
of low atomic weight, such as are known to have a powerful 
effect in depressing the freezing-points of minerals in silicate 
melts: such are fluorine, chlorine and boron. The final residue of 
the magma became enriched in water, in these elements, and in 
others capable of forming volatile compounds with them, such as 
tin and tungsten. Now such a solution would remain fluid down 
to a very low temperature, and would be extremely mobile, thus 
facilitating free diffusion of molecules and thereby favouring the 
formation of large crystals. Further, such a residual solution 
would naturally tend towards the composition of a eutectic, giving 
rise to the simultaneous crystallization of two or more minerals 
in graphic intergrowth. 

Among the more common of the minerals above referred to are 
tourmaline, which contains both boron and fluorine; apatite, 
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which has varieties with either fluorine or chlorine, or both; mus- 
covite and gilbertite both contain hydrogen as hydroxyl and 
fluorine; topaz may carry as much as 20% of fluorine. Among 
the other elements of low atomic weight beryllium is found as 
beryl and lithium in various lithia-micas, lepidolite, zinnwaldite 
and spodumene. Tin and tungsten give rise to  cassiterite and 
wolfram, which are common in pegmatites. 

There exists in nature a complete transition from pegmatites 
having, for example, the exact composition of a granite, t o  veins 
of nearly pure quartz; many of the last named contain a workable 
quantity of some metalliferous ore or metal. This transition may 
be seen not only by a comparison of the different veins of a dis- 
trict, but  sometimes occurs along the extent of one individual 
vein. Nearest to  or within the parent granite it  may consist of 
quartz, felspar and mica, with accessories: when traced along 
the strike away from the parent granite the felspar and mica 
progressively decrease till the more distant parts constitute a 
quartz-vein, which may be either metalliferous or barren. This is 
an example of the process of differentiation applied to  a case which 
may be of great practical importance. Many such instances occur 
in mining geology (see MINERAL DEPOSITS). 

The  pegmatites of the syenite group, especially those of south- 
ern Norway, are remarkable for the number of minerals containing 
rare earths, which are associated with an unusually high percent- 
age of alkalis, especially- soda, in the parent magma. Gabbro 
pegmatites are often extremely rich in apatite, which is for the 
most part the chlorine-bearing variety, whereas the apatite of 
acid pegmatite carries fluorine. Many of the finest specimens of 
minerals in museums have come from cavities in pegmatites, where 
there was room for the development of crystal faces. 

(R. H.  RA.) 
PEGOLOTTI, FRANCESCO BALDUCCI (8.13 I 5-40), 

Florentine merchant and writer, was a factor in  the service of 
the mercantile house of the Bardi, and in this capacity he was 
a t  Antwerp from 1315 (or earlier) t o  1317 ; in London in 1317 
and apparently fo r  some time after; in  Cyprus from 1324 to 
1327, and also in 1335, when he obtained from the king of Little 
Armenia (i.e., mediaeval Cilicia, etc.) a grant of privileges for 
Florentine trade. Between 1335 and 1343, he compiled his Libro 
di divisamenti di  paesi e di  mjsuri di mercatanzie e d'altre cose 
bjsognevoli di  sapere a' mercatanti, commonly known as the 
Pratica della mercatura (the name given it  by Pagnini). Beginning 
with a sort of glossary of foreign terms then in use for all kinds 
of taxes or payments on merchandise as well as for  "every kind 
of place where goods might be bought or sold in cities," the 
Pratica next describes some of the chief trade routes of the 14th 
century, and many of the principal markets then known to Italian 
merchants; the imports and exports of important commercial 
regions; the business customs prevalent in those regions; and the 
comparative value of the leading moneys, weights and measures. 

There is only one ms. of the Pratica, viz., No. 2,441 in the Riccar- 
dian Library at Florence (241 fols. occupying the whole volume), 
written in 1471 ; and one edition of the text, in vol. iii. of Gian Fran- 
cesco Pagnini's Della Decima e delle altre gravezze imposte dal com- 
mune di Firenze (Lisbon and Lucca-really Florence-1766) ; Sir 
Henry Yule, Cathay, ii. 279-308, translated into English the most inter- 
esting sections of Pegolotti, with valuable commentary (London, Hak- 
luyt society, 1866). See also W. Heyd, Commerce du Levant, ii. 
(Leipzig, 1886) ; H. Kiepert, in Sitzungsberichte der $kilos.-hist. CL. der 
berliner Akad. (Berlin, 1881) ; C. R. Beazley, Dawn o f  Modern Geog- 
raphy, iii. (Oxford, 1906). 

PEGU, a town and former capital of Lower Burma, giving 
its name to a district and a division. The  town is situated on a 
river of the same name, 47 m. N.E.\ of Rangoon by rail; pop. 
(1931) 21,712. I t  is still surrounded by  traces of the old walls, 
about 40 ft .  wide, on which have been built the residences of the 
British officials. The most conspicuous object is the Shwe-maw- 
daw pagoda, 324 ft. high, considerably larger and even more holy 
than the Shwe-dagon pagoda a t  Rangoon. Pegu is said to have 
been founded in 573, as the first capital of the Talaings; but it 
was as the capital of the Toungoo dynasty that it  became known 
to Europeans in the 16th century. About the middle of the 18th 
century i t  was destroyed by Alompra; but it  rose again, and was 
important enough to be the scene of fighting in both the first 

and second Burmese Wars. I t  gave its name to the province (in- 
cluding Rangoon) which was annexed by the British in 1852. 

The district, which was formed in 1883, consists of a portion 
of the forested Pegu Yomas and an alluvial tract between the 
Pegu Yoma range and the Sittang river: area, 4,124 sq.m.; pop. 
(1931) 489,969, showing an increase of 43,262 in the decade. 
Christians numbered nearly 11,038, mostly Karens. Almost the 
only crop grown is rice, which is exported in large quantities to  
Rangoon. The district is traversed by the railway, and also 
crossed by the Pegu-Sittang canal, navigable for 85 m., with locks. 

The division of Pegu comprises the districts of Rangoon town, 
Hanthawaddy, Insein, Tharrawaddy, Pegu and Prome, lying east 
of the Irrawaddy: area 13,799 sq.m.; pop. (1931) 2,549,637. 
PEGUY, CHARLES (1873-1914), French author and poet, 

born a t  Orleans In 1873, came of a family which had been vine- 
growers for generations, and was proud of his peasant origin 
He was educated a t  the $tole Normale and at  the Sorbonne. The 
object of his life is perfectly indicated in the dedication of his 
first book, Jeanne d'Arc (1897), "A toutes celles et B tous ceux 
qui auront v6cu . . . pour 1'6tablissement dle la RCpublique 
socialiste universelle." His works from that time until his death 
in Sept. 1914 are devoted to the glory of France. H e  was a de- 
termined republican; a t  the same time he was a devout Catholic. 
A mystical lover of France, and yet a strong socialist, he puzzled 
anbi-clerical socialists and Catholic nationalists equally. His Notre 
Patrie, in which his views of what was necessary for the regenera- 
tion of the republic were set out, was written in 1905, but his 
most important prose works and the majority of his poems were 
written between 1910 and 1914. Les Cahiers de la Quinzaine, 
founded by  him in 1900, were devoted to the expression of truth 
without regard t o  party, and in them PCguy's development, and 
the development of the "new France" he did so much to inspire. 
may be traced for over a decade. They were primarily imbued 
with his spirit, though in their pages many now well-known writers 
first came into public notice. For him truth was not t o  be found 
in compromise, and his extreme views were pronounced even at 
the risk of a subsequent volte-face. At the &ole Normale he came 
under the influence of Bergson, t o  whom he has done homage in 
his Note sur M. Bergson (1914). H e  kept his pwn little shop in 
the shadow of the Sorbonne, where he was continually amending 
his works. There he sold the Cahiers. H e  lived in the country, 
walked into Paris every morning, and brought with him something 
of the province. When war came in 1914 he refused a captaincy, 
because he wished t o  go on foot with his men. H e  fell leading a 
company on the first day of the battle of the Marne. The first 
volumes of his collected works were published in 1916. 

S ~ P  R. Johannet, Pkguy et ses Cahiers (1914) ; J .  E. Roberty, 
Charles Pe'guy (1916) ; A. Suarhs, Piguy (1916) ; D.  HalCvy, Charles 
Pe'guy et b s  Cahiers (1918) ; M. PCguy, La Vocation de C. Piguy 
(1926). 

PEINE, a town in the Prussian province of Hanover, Germany, 
16 mi. W.N.W. of Brunswick, on the railway to Hanover and 
Hamburg. Pop. (1939) 18,314. Peine was a t  one time a strongly 
fortified place, and until 1803 belonged to the bishopric of Hildes- 
heim. I t s  industries include iron and steel works, breweries and 
brickyards, and the manufacture of soap, sugar, malt, machinery 
and boots. There are also large cattle markets held here. 

PEINE FORTE ET DURE, the term for a barbarous tor- 
ture inflicted on those who, arraigned of felony, refused to plead 
and stood silent, or challenged more than 2 0  jurors, which was 
deemed a contumacy equivalent t o  a refusal to  plead. Before he 
could be tried, a prisoner must plead "guilty" or  "not guilty." 
By the Statute of Westminster, 1275, the penalty was "strong 
and hard imprisonment," but in 1406 pressing to death by heavy 
weights was substituted. This was abolished in 1772; "standing 
mute" being then made equivalent t o  conviction. B y  a n  act of 
1827 a plea of "not guilty" was to  be entered against any prisoner 
refusing to plead, and that is the rule to-day. An alternative to  
the peke was the tying of the thumbs tightly together with w h i p  
cord until pain forced the prisoner to  speak. This was said to  be 
a common practice at  the Old Bailey u p  to the 19th century. 

The last recorded instance of the infliction of the peine was 



PEIPING-PEISANDER 
in I 741 a t  Cambridge assizes, when a prisoner was so put to death; 
the penalty of thumb-tying having first been tried. The only 
known American instance was in 1692 a t  Salem, Massachusetts, 
when Giles Corey, accused of witchcraft, was pressed to death. 

PEIPING: see PEKING. 
PEXPUS, a lake lying between north-west Russia and Estonia, 

also known as PEIPSI or CHUDSKOYE OZERO. The boundary 
between the two countries passes northwards for 60 m. through 
the centre of the lake, leaving the east bank in Russia and 
the west in Estonia, but turns east towards the north, thus 
including the whole northern shore and the outlet of the Narova 
river, in  Estonia. Including its southern extension, sometimes 
known as Lake Pskov or Pihkwa, i t  has an area of 1,356 sq.m. 
I t s  shores are flat and sandy, and in part wooded; its waters are 
deep, and they afford valuable fishing. The lake is fed by the 
Velikaya, which enters it a t  its southern extremity, and by the 
Embach or Ema, along which timber is brought to Tartu, and 
which flows in half way up  the western shore of the lake. I t  
drains into the Gulf of Finland by  the Narova, which issues at  
its north-east corner. 

PEIRAEEUS or PIRAEUS (Gr. IIe~pa~eGs), the port of 
Athens, with which its story is inseparably connected. About 5 m. 
S.W. of Athens, the sandy bay of Phaleron is closed westward by 
a rocky promontory which falls abruptly also landwards into the 
plain. I t s  highest point, called Munychia, is a t  the north-east 
end; the lower plateau, ActC, stretches seaward to south-west, 
beyond the saddle which connects two small coves, Munychia and 
Zea, on the south-east coast, with the completely landlocked basin 
of Peiraeeus, with its inner port, Cantharus, running northward 
between Munychia hill and the detached ridge, Eetioneia, which 
dominates the north side of the entrance. I n  early days Athenians 
used only the sandy Phaleron for sea traffic. I t  was Themistocles 
who persuaded the Athenians to fortify and utilize Peiraeeus, about 
493 B.c., for their new fleet. The "long walls" from the base of 
Munychia hill to  Athens were built soon after 460 B.c., and the 
town of Peiraeeus itself was laid out on+a rectangular plan by the 
architect, Hippodamus of Miletus, probably a t  the suggestion of 
Pericles. The fortress of Eetioneia was added during the Pelo- 
ponnesian war. Traces remain of the ship-houses surrounding Zea 
and Munychia; the town-plan is followed by the modern streets; 
and the tomb of Themistocles, on the Act, and the great gate 
of Fort EFtioneia are conspicuous. Peiraeeus was subjected dur- 
ing World War I1 to the bombing which Athens was spared. Axis 
troops occupied the port in April 1941. 

PEIRCE, BENJAMIN (1809-1880), American astronomer 
and mathematician, son of a Harvard university librarian and his- 
torian, was born a t  Salem, Mass., on April 4, 1809. H e  graduated 
from Harvard in  1825 and, returning there as a tutor in mathe- 
matics in  1831, continued to teach in the university till his death 
nearly 50 years later. Tributes concur in the estimate that he was 
a wonderfully inspiring teacher. I n  the United States he was the 
leading mathematician of his time. I n  Europe he was elected an 
associate of the Royal Astronomical Society, a foreign member of 
the Royal Society of London, a correspondent of the British 
Association for the Advancement 05 Science, an honorary fellow of 
the Royal Society of Edinburgh, and a correspondent of the 
Gesellschaft der Wissenschaften in  Gottingen. About one-quarter 
of Peirce's publications deal with topics in pure mathematics and 
three-quarters with topics mainly in  the fields of astronomy, geod- 
esy and mechanics. Of his 11 works, in 12 volumes, six were ele- 
mentary texts some of which went through several editions. Among 
his other works were the notable Analytic Mechanics (1855), and 
the remarkably original Linear Associative Algebra (lithographed 
edition of IOO copies, 1870; new ed. by his son C. S. Peirce in 
American Journal o f  Mathematics, vol. iv., 1881, reprinted 1882), 
anticipating important work of Study and Scheffers. There are 
many references in scientific literature to Peirce's criterion for the 
rejection of doubtful observations, and it  was only shown in later 
years (Popzclar Astronomy, 1920) that this was fallacious. The 
computation of the general perturbations of Uranus and Neptune, 
and the resulting controversy with Leverrier, was the first work to 
extend Peirce's reputation. He died on Oct. 6, 1880. 

See R. C. Archibald, Benjamin Peke  18og-1880, Biographical Sketch 
and Bibliography (1925). (R.  C. A.) 

PEIRCE, CHARLES (SANTIAGO) SANDERS (1839- 
1914), American philosopher and logician, was born a t  Cambridge, 
Mass., on Sept. 10, 1839. H e  was the son of Benjamin Peirce, 
the Harvard mathematician. H e  graduated a t  Harvard in 1859, 
and a t  the Lawrence scientific school in 1863. Soon thereafter he 
joined the staff of the U.S. coast survey, where his work on the 
problems of geodesy and his researches on the pendulum received 
wide recognition. I n  1877 he was the first American representa- 
tive to the International Geodesic congress. I n  1880--81 he gave 
a series of lectures on philosophical logic a t  Johns Hopkins uni- 
versity; in the spring of 1903 a series on pragmatism a t  Harvard 
and another in 1903-04 on logic a t  the Lowell institute, Boston. 
H e  introduced the principle of pragmatism into philosophy, defin- 
ing his theory in the Popular Science Monthly for January 1878. 
Though he did not there call i t  pragmatism, he is k ~ o w n  to 
have originated the word as  well as the idea. I t  is said to  have 
first appeared in print in his article in  Baldwin's Dictionary o f  
Philosophy, 1901. T o  avoid confusion with the theories of his 
contemporaries, he later changed the name to pragmaticism. H e  
died a t  Milford, Pa., on April 14, 1914. I n  addition t o  his con- 
tributions in mathematical logic, meteorology, psychophysics, phil- 
ology, and other subjects, his published works include: five papers 
on logic in Proc. of Amer. Acad. Arts and Sciences, vol. 7 (1867) ; 
Photometric Researches (1878) ; Studies in Logic (1883) ; "The 
Architecture of Theories," Monist, vol. i. (1890); "What Prag- 
matism is," Monist, vol. xv. (1905). 

PEIRESC, NICHOLAS CLAUDE FABRI DE (1580- 
1637), French archaeologist, naturalist, scholar and promoter of 
learning, was born on Dec. I ,  1580, a t  Beaugensier, Provence. In- 
tended by his father for the law he early showed a preference for 
the study of antiquities, and from 1599 t o  1602 travelled i n  Italy 
visiting the museums and galleries, meeting and debating with the 
learned men of the universities-among them Galileo-and study- 
ing for his legal degree, which he took a t  Aix in 1604. I n  the fol- 
lowing year he succeeded his uncle as senator for Provence, and 
shortly after visited England, having interviews with King James 
I., Camden, Selden, William Harvey, and John Barclay ( q q . ~ . ) .  

Apart from his very voluminous private correspondence no writ- 
ings of Peiresc's are known; but, owing both t o  his great erudition 
and his liberality in lending scholars books and in allowing them 
access to  his collections of coins, medals and other antiquities, his 
influence on the humanism and learning of the early 17th century 
was very great. I t  was largely due to  him that Barclay's Argenis 
(see BARCLAY, JOHN) was published in Paris (1621) shortly after 
its author's death : he assisted in editing Duchesne's Historiae Nor- 
mannorztm scriptores alztiqui (161g), and was mainly responsible 
for the publication of Nicholas Bergier's L'Histoire des grands 
chemins de I'Empire Romain (1622). The astronomers Pierre Gas- 
sendi, Grotius, Thomas Campanella, Maria Mersenne and William 
Camden, were all indebted in various ways to  him. 

Peiresc was made abbC of the monastery of Guistres in 1618, 
and as senator was a judge of the parlement of Aix, the highest 
court for Provence. H e  was one of the earliest scholars to realize 
the importance of numismatics to  historical research, and as 
evidence of his wide interests it  may be mentioned that he seems 
to have introduced the Angora cat to  Europe, and eider-down 
quilts and many exotic plants-including tulips-into France, and 
was the first to verify by experiment Harvey's discovery of the 
circulation of the blood. H e  died at  Aix on June 24, 1637. 

B I B L I O G R A P H Y . - ~ ~ ~ ~ ~ ~  Gassendits N .  C .  Fabricii de' Peiresc vita 
(Paris, 1641) was translated into English by W. Rand and published as 
The Mirrour of true nobility and gentility, etc. (1657) ; Peiresc's cor- 
respondence with Rubens has been edited by M. Rooses (6 vols., Ant- 
werp, 1887-1909) and his general correspondence by Ph. Tamizey de 
Larroque (7 vols.; Collection de Documents inidits sur l'histoire de 
France, 2e sCrie, 1888-98). See also Ph. Tamizey de Larroque and A. 
Moultet, Autour de Peiresc (Aix-en-Provence, 1898) ; L. V. Delisle, 
Un grand amateur fran~ais (Toulouse, 1889) ; and C. T. Hagberg 
Wright, Nicholas Fabri de Peiresc (Roxburghe club, 1926, bibl.). 

PEISANDER, of Camirus in Rhodes, Greek epic poet, sup- 
posed to have flourished about 640 B.C. H e  was the author of a 



Heracleia, in which he introduced a new conception of the hero, 
the lion's skin and club taking the place of the older Homeric 
equipment. H e  is also said to  have fixed the number of the 
"labours of Hercules" a t  twelve. The Alexandrians admitted it  to  
the epic canon-(but see Clement of Alexandria, Stromata,  vi. 2). 

See fragments in G. Kinkel, Efiicorum graecorum fragmenta (1878) ; 
also F. G. Welcker, Kleine Schriften, vol. i. (1844). 

PEISISTRATUS (605 ?-52 7 B.c.) , Athenian statesman, was 
the son of Hippocrates and second cousin to Solon, whose friend- 
ship he retained in spite of their political opposition. About 570 
he became well known and popular as commander in the war with 
Megara which resulted in the recovery of Salamis. H e  next 
appears in politics as leader of the third party, the men of the 
hill-country (Diacrii), who were still discontented in spite of 
Solon's reforms, which had given them freedom, but not land. 
Peisistratus' family estates at  Marathon were in this district. His 
eloquence and personal charm soon made him a popular favourite; 
Solon (frag. 8, Diehl) warned Athens of the danger, but was 
~nheeded.  The other two parties were the Shore (Parali), led 
by the Alcmaeonidae, a t  the moment represented by Megacles, 
and the Plain (Pedieis) under Miltiades. 

The chronology of Peisistratus' rise to  power is disputed, though 
the sequence of events is known. By feigning an attack on his life, 
Peisistratus got a guard assigned to him, armed with staves, with 
whose assistance he seized the Acropolis and established a tyranny 
in 561-560. Almost a t  once a coalition between the Plain and the 
Shore drove him out, but in 560-559 Megacles had fallen out with 
his allies and recalled Peisistratus. Peisistratus married Coesyra, 
daughter of Megacles, and apparently refused t o  have children by 
her, the Alcmaeonidae being under a curse. The coalition was 
renewed, and in 556 Peisistratus was again driven out. H e  settled 
at  Rhaecelus, where he founded a city and established friendly 
relations with Macedon, and then obtained command of the silver- 
mines of Mt.  Pangaeus. This enabled him to raise a mercenary 
army, and he strengthened his position by intriguing with Thebes 
and Argos. Then he moved to Eretria as a base for operations 
against Athens, and in 541 landed near Marathon, among his own 
party, defeated the Government forces and established himself 
as tyrant for good. The Alcmaeonidae fled; Lygdamis, Peisistratus' 
assistant in the business, he made tyrant of Naxos. H e  ruled 
Athens peaceably till his death in 527. 

There is no doubt that the rule of Peisistratus was generally 
beneficial to Athens. His foreign policy was remarkably adroit. 
His own interest demanded that the neighbouring States should 
not be alienated, or they would have harboured the plots of his 
exiled opponents. So he contrived to keep peace with Sparta, 
Argos, Thessaly, Aegina and Thebes all a t  the same time. Further 
afield he was more ambitious. The silver of Pangaeus and Lau- 
reium he already controlled. I t s  effect is seen in the increasing 
value of the Athenian tetradrachm, which reacted favourably on 
Athenian commerce. Of his other exploits the most important are 
in the northern Aegean. By recapturing Sigeium and encouraging 
Miltiades' venture in the Thracian Chersonese he controlled the 
vital corn route to  the Pontus. Of his domestic policy it  is ad- 
mitted that it was just and beneficent, and preserved the form 
of the Solonian constitution, while keeping the magistracies in the 
hands of himself and his family. I t  may be added that he com- 
pleted Solon's work by giving land (confiscated from his enemies) 
to those to whom Solon had only given freedom. H e  put a tax 
of one-tenth (or one-twentieth) on the produce of the land, and 
used i t  partly to advance money to the new proprietors, to  the 
advantage of agriculture, partly on the fortification of the city. 
Thus Athens was free of wars and internecine struggle, and for 
the first time for years knew settled financial prosperity. 

The money which he accumulated he put to good use in the 
construction of roads and public buildings. Like Cleisthenes of 
Sicyon and Periander of Corinth, he realized that one great source 
of strength to the nobles had been their presidency over the local 
cults. This he diminished by increasing the splendour of the 
Panathenaic festival every fourth year and the Dionysiac rites, 
and so created a national rather than a local religion. With the 
same idea he built the temple of the Pythian Apollo and began, 

though he did not finish, the temple of Zeus. T o  him are 
ascribed also the original Parthenon on the Acropolis, afterwards 
burned by the Persians, and replaced by the Parthenon of 
Pericles. I t  is said that he gave a great impetus to  the dramatic 
representations which belonged to the Dionysiac cult, and that i t  
was under his encouragement that Thespis of Icaria, by imper- 
sonating character, laid the foundation of the great Greek drama 
of the 5th and 4th centuries. Lastly, Peisistratus carried out the 
purification of Delos, the sacred island of Apollo of the Ionians; 
all the tombs were removed from the neighbourhood of the shrine, 
the abode of the god of light and joy. 

H e  gave equal encouragement to  poetry; Onomacritus, the 
chief of the Orphic succession, and collector of the oracles of 
Musaeus, was a member of his household. As t o  the library of 
Peisistratus, we have no good evidence; it  may perhaps be a 
fiction of an Alexandrian writer. There is a strong tradition 
that he first collected the Homeric poems, and had them sung a t  
the Panathenaea. 

I t  appears that Peisistratus was benevolent to  the last, and, like 
Julius Caesar, showed no resentment against enemies and calum- 
niators. What Solon said of him in his youth was true throughout, 
"there is no better disposed man in Athens, save for his ambition." 
He was succeeded by his sons Hippias and Hipparchus, by whom 
the tyranny was in various ways brought into disrepute. (See  also 
GREECE: History; ATHENS.) 

BIBLIOGRAPHY.-A~C~~~~: Herod, i. 59 ; Plut., Solon 30 ; Arist., Poli- 
tics, v. 12, 5-1315 b.; Constitution of Athens (Ath .  Pol.) cc. 14-19. 
Modern: The Cambridge Ancient History (vol. iv., 1926) gives a com- 
plete bibliography for the Diacrii, see P. M. Ure, J.H.S., 131-142 
(1906). For the chronology, F. E. Adcock in C.Q., xviii. 174 (1924). 
T. W. Allen, "Peisistratus and Homer," in Classical Quarterly, vol, vii. 
p. 33. On the question of the family of Peisistratus see Wilamowitz- 
Moellendorff, Aristoteles und Athen (Berlin, 1893) and a criticisA by 
E. M. Walker in the Classical Review, vol. viii. p. 296, col. 2. 

PEKALONGAN, a residency of the province of central Java, 
Netherlands Indies, area 5.635 sq. kilometres. I t  is in the north 
central part of the island, bounded on the west by Cheribon, on 
the east by Semarang, on the south by Banyumas, and on the 
north by the Java sea. Mountain groups flank all of its southern 
border-the Dieng, Slamat and Kumbang groups, the spurs of 
Slamat projecting into its centre, and from which flow its two 
rivers, the Chomal and Pomali. Along the valleys of these two 
rivers and the coast, for a considerable distance inland, the land is 
flat and fertile, and the Chomal and Pomali have built for them- 
selves alluvial promontories a t  their mouths. The chief product 
of Pekalongan is  sugar, and the manufacture of this is its chief 
industry, although it  is noted also for its batik industry, and i t  is 
a coffee-, cocoa- and kapok-growing district. Rice is the chief 
food crop. The population of Pekalongan is 2,640,124, mostly 
Javanese, but including 4,269 Europeans and 32,089 Chinese and 
other foreign Asiatics. The capital, Pekalongan, on the coast, in 
the eastern part of the residency, population 65,982 (891 Euro- 
peans and Eurasians), the seat of the resident, exports sugar and 
is on the steam tramway line from Cheribon to Semarang. Tegal, 
population 43,015, is another port and is also on the tramway line, 
likewise Brebes, pop. 13,707, and Pemalang, 29,249. The railway 
from Cheribon to Surabaya passes through the residency. There 
is a road along the coast, and one runs by the Pomali through to 
Purwakerta, in Banyumas. Pekalongan was granted to the Dutch 
by the Susuhanan in 1746 and was occupied by the Japs in  1942. 

PEKIN, a city of central Illinois, U.S.A., on the Illinois river, 
10 m. below Peoria; the county seat of Tazewell county. I t  is 
served by the Big Four, the Chicago and Alton, the Chicago and 
Illinois Midland, the Illinois Central, the Peoria and Pekin Union, 
the Peoria Terminal and the Santa F e  railways. Pop. ( 1 ~ 2 0 )  
12,086 (90% native white) ; in 1940, 19,407 by the federal census. 
I t  is in a rich agricultural and coal-mining country. Grain and 
other farm products are shipped in large quantities; there are 
coal mines within the city limits, and the manufacturing industries 
are varied. The city was founded about 1830 and incorporated 
in 1839. 

PEKING (officially renamed PEIPING in 1928), the most re- 
nowned of all the cities of China, the capital of the Chinese 



PEKING 
Empire from about 1267 to 1368 and again from 1421 to the fall 
of the Manchu Dynasty in 1911, and of the Republic of China 
from 1911 to 1928. Peking is situated in lat. 39' 54' N, and long. 
116" 28' E. a t  the northern apex of the alluvial Plain of North 
China, where converge the narrow lowland passage from the Man- 
churian steppes via Shan-hai-kwan (the "Gate between the moun- 
tains and the sea"), and the easiest routes from the Mongolian pla- 
teau through the bold scarps which intervene between it  and the 
plain. I t  is separated by 90 miles of level agricultural country from 
the coasts of the Gulf of Pe-Chihli, but westwards and northwards 
the land begins to rise rapidly t o  the hills which are clearly visible 
from the walls of the city. I t  is not placed on any navigable river 
but lies a t  the outlet to  the plain of the most important road 
from Mongolia-that which utilizes the valley of the Hun-ho 
a t  Kalgan and debouches on to the lowland by the Nankow pass. 

Only 3 j  miles north-west of the city a t  its nearest point, the 
Great Wall of China, following the crests of the scarpland belt 
a t  an elevation of 4,000 feet, marks the historic frontier defence 
of the agricultural plain against the pastoral nomads of the in- 
terior plateaux. The narrow apex of the plain is thus the crucial 
region in the rclations of China, Mongolia and Manchuria, and is 
historically the border zone between two strongly contrasted types 
of social organisation. 

The earliest city of which there is authentic record was that of 
Ch'i the capital of Yen, the most northerly of the feudal states 
which acknowledged the authority of the Chou Dynasty in the 
twelfth century B.C. Thus early was the site of Peking within the 
Chinese culture area, but Yen was clearly a buffer state, intended 
to keep back the Tartar hordes, and is significantly mentioned in 
records of the sixth century B.C. as possessing great numbers of 
horses. Ch'ien Lung, the famous scholar-Emperor of the Manchu 
Dynasty, made extensive researches into the exact site of Ch'i 
and located it  slightly to the north of the present city. I t  was 
destroyed by Shih Huang Ti, the "First Emperor" and founder of 
the Chin Dynasty (221 B.c.), who unified China and completed 
the frontier defences of the Great 
Wall. Yen was one of the dis- 
tricts which made up his Empire. 
Under the Han Dynasty a new 
city arose close to  the site of Ch'i 
and was known first as Yen and 
later as Yu-chow. I t  remained a 
definit'ely Chinese city until the 
end of the Han Dynasty but in 
the ensuing period of anarchy and 
disintegration was for two cen- 
turies under Tartar control. The 
T'ang dynasty (7th to  10th cen- 
turies), like the Han, maintained 
the frontier defences of the Em- 
pire intact, and Yu-chow was the 
head-quarters of a military gov- 
ernor. But early in the 10th cen- 
tury i t  came into the hands of the 
Khitans, one of the most famous 
of the Tartar groups prior t o  the 
rise of the Mongols, who success- 
fully resisted the attempts of the 
Sung Emperors to  recover i t  for 
China. The Khitans under the 
Liao Dynasty (sometimes called BY COURTESY OF CANADIAN PACIFIC RY. 

the Iron Dynasty) rechristened EET ~ ~ , ' p " : I ( " I N ~ G O D A  ON T H E  

the citv Nan-China. s i m i f v i n ~  
southern capital andu'lat& (986y rebuilt i t  on imperial lines with 
walls said to have been 13 miles in length and 30 feet high. 

From early in the eleventh century it  was known as Yenching 
but the Khitans of the Iron Dynasty continued to hold i t  until 
1122 when i t  was captured by  the chief of the Tartars of the 
Golden Horde from the northern steppes of Manchuria, who 
greatly enlarged and beautified i t  and made it one of the three 
capitals of his large Empire, that of the Kin or Chin (Gold) 
Dynasty. The  other two capitals were Pien Ching (now Kai 

F&ng) in Honan and Sh&ng-Ching (Mukden) in  the north, so the 
future Peking was known at  this period as Chung-Tu or the Mid- 
dle Capital. This phase lasted until early in the thirteenth cen- 
tury when the greatest of all the steppeland powers arose, the 
Mongol empire. Kublai Khan took the decisive step of ma!ring it  
the metropolitan city of the immense Mongol Empire, which now 
stretched from the Pacific to beyond the Black Sea. But although. 

EXTERIOR VIEW O F  A PALACE IN THE "FORBIDDEN CITY," PEKING 
The Inner City,  separated by a hiah wall from the Outer City,  is divided into 
three parts, the innermost being the "Forbidden City," a nest of palaces and 
old buildings into which "barbarians" a t  one t ime were seldom admitted 

this was the technical status of the city after Kublai had moved 
his headquarters there from Karakorum in 1267, it  was as the 
new capital of China that the choice was of the greatest ultimate 
significance. Kublai was indeed the "Great Khan who ruled in 
China" but his descendants were primarily Emperors of China. 

T h e  City U n d e r  K u b l a i  Khan.-Under Kublai the city was 
once again rebuilt and on a more magnificent scale than ever 
before. I t  was named Khanbalig (Cambaluc), "city of the Great 
Khan," but the Chinese knew i t  as Ta-Tu or "great capital " 
Thither came Marco Polo, who described its magnificence in  glow- 
ing terms, its mint and its huge imports to feed the armies and 
retainers of the Great Khan. Later came the Pope's emissary, 
Giovanni di Monte Corvina, who was graciously received by 
Kublai and made archbishop of Khanbalig in  1307. Later under 
the Ming and early Manchu Dynasties the Jesuit Fathers were in 
favour a t  the capital, and were encouraged to practise western 
mathematics and astronomy. The communications of Khanbalig 
with the rest of China were actively developed by the construc- 
tion of radial roads on which well-organized courier services were 
maintained, and by extending the Grand Canal from the Yellow 
River to  Tientsin and connecting it  by the Pai-ho and a small 
canal, the capital was brought into direct water-communication 
with the Lower Yang-tze and the rich cities of Manzi. 

T h e  Mongols.-Khanbalig continued to be the capital of 
China throughout the Yuan Dynasty but the city temporarily lost 
its imperial status when in 1368 Chu Yuan-chang headed the suc- 
cessful revolt against the Mongols and established the native 
Ming Dynasty. After being under the control of foreign steppe- 
land powers for about 450 years the region was once again under 
direct Chinese rule and Khanbalig, now known as Peiping-Fu 
(City of the North Place), served, as in  the days of the Han and 
T'ang Dynasties, the function of a border garrison town, sub- 
ordinate to the capital city of Nanking (southern capital). This 
phase lasted until 1421, when the third Ming Emperor, Yung Lo, 
transferred his court t o  the North and Peiping was given the 
name of Peking (northern capital), by which i t  is known through- 
out the world. The reason for this decisive step was undoubtedly 
strategic, for the Mongols were still troublesome and the Man- 
churian tribes were becoming increasingly strong and restless. 
Peking was the only frontier capital which could guard both the 
vulnerable flanks. The menace from the north, increased by in- 
ternal revolts, culminated in the Manchu conquest of 1644 and 
China once again came under Tartar domination. The  new 
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Manchu (or Ch'ing) Dynasty transferred their court from Muk- 
den to Peking and administered their newly won Empire from a 
capital which, while it  lay within the Chinese culture area, was 
in close contact with their own recruiting ground. When two and 
a half centuries later the rule of the decadent Manchus was ended 
by the Revolution of 1911 and the Imperial office was abolished, 
Peking continued to function as the capital of the new Republic. 
But the disintegrating effects of the civil war and the rise of the 
Nationalist movement, focussed 
in the South, meant that the rule 7 1  
of the Peking Government was 
increasinglyineffective and nomi- 
nal. The final northward advance 
of the nationalist armies in the 
spring of 1928 was quickly fol- 
lowed by the proclamation of 
Nanking as the capital of the 
new China and in autumn 1928 
the northern city had lost its 
metropolitan status and was 
known once more as  Peiping, 
the name which it bore under the 
early Ming Emperors. So, too, 
the province, in the centre of 
which it lies, has reverted to the 
ancient name of Hopeh ("north 
of the River." i.e.. the Hwang- BRONZE LION IN  FORBIDDEN CITY 
ho) in place if chih-li ("Direit This lion is stationed near the Gate of 
m.-1 .>>\  Supreme Harmony, in the centre of nule  ,I. the so-called Purple Forbidden City, 

Pol i t i ca l  and I n t e l l e c t u a l  which contains the imperial oalace. 
centre.-peking has not only former residence of the emperor 

been the political capital but also the intellectual centre of China. 
I t  has great traditions of learning and scholarship. Here under 
the old regime was held the highest examination in the Chinese 
Classics leading to the Chin Skih and much coveted Ran Lin 
degrees, whose holders were marked out for high public office. 
This brought to  Peking many of the most eminent scholars. In- 
evitably i t  became the chief educational centre of the country and 
this character i t  retained when the old system was abolished and 
education of a modern type was introduced. I n  the last years of 
the Manchu Dynasty and the early period of the Republic, before 
the Civil Wars arrested further progress, many schools, colleges 
and public educational institutions were established. These in- 
clude the Government University, the National Teachers' College, 
the Customs College, the Tsing 
Hua (American Indemnity) Col- 
lege, the College of Languages, 
the Law School, the Higher Tech- 2% 
nical School, the Yenching Uni- 
versity (under missionary auspi- 
ces) and the magnificent Medical 
School and Hospital equipped 
by the Rockefeller Trust. A 
few years ago the Ministry 
of Education estimated the num- 
ber of students of all grades 
in Peking as 55,000, of whom 
about 7,000 were women and 
girls. Many of the teachers in 
the higher colleges have been 
trained a t  foreign Universities 
and to them is mainly due SCENE IN T HE  GROUNDS OF THE 
the remarkable movement known WINTER PALACE. PEKING 

as the Chinese Renaissance or New Thought Movement, which 
has been particularly associated with the National University. 
I t s  most practical result is the literary revolution which has 
replaced the classical and "dead" language (W&n-li) by the 
"national language," the Mandarin vernacular, as the medium of 
literary expression; this has given birth to  a considerable mod- 
ern literature of books, period~cals and papers dealing, often in 
a revolutionary way, with almost every department of intellectual 
and social life, and has had a profound influence on the thought 

of Young China. (See under CHINA.) Another circumstance 
which in recent times has contributed to intellectual activity in 
Peking is that the social cleavage between natives and foreigners 
is less pronounced than in most Chinese cities. Peking has never 
been a "Treaty Port" and, apart from the Legatior~ Quarter with 
its representatives of the Diplomatic Corps and Customs service, 
there is no foreign quarter. But, subject t o  certain conditions, 
foreigners have been allowed to rent houses in various parts of 
the city and over 1,500 live outside the Legation quarter. T o  a 
greater extent than in the Treaty Port communities is there inter- 
est in the cultural aspects of Chinese life and some measure of 
social intercourse and exchange of thought between representatives 
of Eastern and Western culture. 

New Developments.-Few cities are richer in interest and 
romance than Peking. I n  recent years i t  has been much modern- 
ised and "cleaned up" but it  retains most of its historic buildings 
and ancient features and the new developments have not so far 
involved the wholesale clearances that have been the fate of some 
westernised cities of the Orient. This is in part due to  the truly 
imperial lines on which i t  was designed by Kublai Khan. The 
spacious, rectangular ground-plan which he adopted was main- 
tained by the later Ming and Manchu builders and lends itself 
to  modern development. Essentially i t  consists of two main 
"cities," the northern or  "Tartar City" in the form of a square 
with walls nearly 15 miles in length, and the southern or "Chi- 
nese" city in the form of an oblong with walls 14 miles in length, 
including 4 miles of the south wall of the Tartar city. Within 
the Tartar city is  the Imperial City, also in the form of a square 
and with red-plastered walls, six and a half miles in length, and 
within that again the Inner or Forbidden City, with walls two and 
a quarter miles long, plastered with a violet coloured mortar, 
whence comes the popular name of the Purple City. Extending 
in an irregular chain from the north wall of the Tartar city to  the 
south wall of the Imperial City are seven artificial lakes supplied 
from a moat outside the Walls, which is itself fed by a canal from 
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the Jade Fountain in the "Western Hills" six miles north-west of 
Peking. This also feeds the famous lake round the "Summer 
Palace" a t  the foot of the Western Hills. Grouped around the 
three most southerly of the seven lakes in the heart of the Impe- 
rial city is a great series of imperial palaces, gardens and temples, 
and here until the recent change of capital, was the official resi- 
dence of the President of the Chinese Republic. 

G o v e r n m e n t  Buildings.-The Government offices, built in 
modem European style, line the broad Imperial roadway which 
leads from the Forbidden City through the Ch'ien Men, the main 
gateway to the Chinese city, and so t o  the spacious grounds of 
the Temple of Heaven and Altar of Agriculture, which were the 
scene of the great ceremonial acts of sacrifice and supplication 
performed by the Emperor. I n  close proximity t o  the Government 
offices is the large Legation Quarter, adjacent to  the Tartar City's 
south wall, from which cannon fired on the British Legation dur- 
ing the Boxer siege of 1900. By the terms of the subsequent 
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Protocol the portion of the wall overlooking the Legation was 
placed under their control and patrolled by their guards. I n  
the north-east corner of the Tatar  city stand close together 
some of the most historic buildings in  China, including the Lama 
Temple, the Hall of Classics and the simple but beautiful Temple 
of Confucius. The northern portion of the Chinese city is essen- 
tially the commercial quarter and the most congested part of 
Peking and is in close proximity 
t o  the terminus of the Peking- 
H a n  k o w and Peking-Mukden 
Railways just outside the Ch'ien 
Men. I n  great contrast, much of 
the southern part of the south 
city is  agricultural land and the 
grounds of the Temple of Heaven 
and Altar of agriculture take up  a 
considerable space, which is some- 
times used for public meetings. 

The government of the city has 
been extremely complex, vari- 
ous functions having been exer- ,B,Y,fO,U,RTESY Of CANADIAN PACIFIC STEAM- 

cised by the National Govern- ONE OF T H E  BRONZE LIONS IN 

ment,theProvincial Government, FRONT OF THE S U M M E R  PALACE, 

the Military Guard, the Munici- 
pal Council and the Police Board. For about three centuries Peking 
has been the centre of a special Metropolitan District, including 
all territory within 75 miles of the city. This is under a Governor 
who in recent times has introduced many improvements in the 
surrounding districts, including the construction of macadamized 
roads. Within the city itself most of the official work is carried 
on by the Municipal Council and the Police Board. The latter 
is  invested with many responsibilities and Peking has been called 
"the best policed city in the Orient." Apart from ordinary police 
functions, the Board is in charge of the fire and street-cleaning 
departments, the Census Bureau and of many public charitable in- 
stitutions. The  expenses of the Police Board have been mainly 
borne by the National Government and, with the removal of its 
headquarters t o  Nanking, the whole administration of the city is 
likely t o  be  changed. Among the modern improvements of Peking 
may be noticed the metalling of the chief streets, the introduction 
of tramways and the installation of water, sewage and electric 
light systems. 

The population of the city was estimated a t  1,181,400 in 1923 
but the presence of large bodies of troops has abnormally swollen 
its numbers for several years past. The removal of the seat of 
government has already caused considerable distress among the 
merchant class and will probably lead t o  a decrease of population, 
a t  any rate temporarily. Peking must, however, remain the 
regional capital of North China. Pop. (1931)~ 1,297,7!8. 

BIBLIOGRAPHY.-A. Favier, Pdking, histoire et descnptzon (Peking, 
190-with 800 illustrations) ; describes Peking before modernization. 
N. Oliphant, A Dtary of the Szege of the Legations in Peking during 
the Summer of 1900 (1901) ; Bredon, Peking (Shanghai, 1922) ; Gam- 
ble and Burgess, Peking. A Social Survey (New York, I ~ Z I ) ,  a detailed 
and illuminating study based on careful investigations. Geil, Eighteen 
Capitals of China (19x1) ; A n  Oficial Guide to Eastern Asia: vol. iv. 
China (Published by the Imperial Japanese Government Railway, 1915). 

PELAGIA, ST. An Antiochene saint of this name, a virgin 
of fifteen years, who chose death by  a leap from the housetop 
rather than dishonour, is mentioned by Ambrose (De virg. iii. 
7, 33;  Ep. xxxvii. ad Simplic.), and is the subject of two sermons 
by Chrysostom. Her  festival was celebrated on Oct. 8 (Wright's 
Syriac Martyrology). I n  the Greek synaxaria the same day is 
assigned t o  two other saints of the name of Pelagia--one, also of 
Antioch, and sometimes called Margarito and also "the sinner"; 
the other, known as Pelagia of Tarsus, in Cilicia. The legend of 
the former of these two is famous. She was a celebrated dancer 
and courtesan, who, in  the full flower of her beauty and guilty 
sovereignty over the youth of Antioch, was suddenly converted by 
the influence of the holy bishop Nonnus, whom she had heard 
preaching in front of a church which she was passing with her gay 
train of attendants and admirers. She was baptized, and, disguis- 
ing herself in the garb of a male penitent, retired to a grotto on the 

Mount of Olives, where she died after three years of penance. 
See Acta sanctorum, October, iv. 248 seq.; H. Usener, Legenden dev 

Feiligen Pelagia (Bonn, 1879) ; H, Delehaye, The  Legends of the Saints 
,London, 1907) , pp. 197-205. 

PELAGIUS L, pope, 555 t o  561, was a Roman by birth, and 
irst appears in  history a t  Constantinople as apocrisiarius of Pope 
jilverius, whose overthrow in favour of Vigilius his intrigues 
jromoted. H e  was sent by the emperor Justinian in 542 t o  Antioch 
In ecclesiastical business; he afterwards took part in the synod 
it Gaza which deposed Paul of Alexandria. When Vigilius was 
;ummoned to Byzantium in 544, Pelagius, now archdeacon, was 
e f t  behind as his vicar, and by his tact in  dealing with Totila, the 
2othic invader, saved the citizens from murder and outrage. H e  
ippears t o  have followed Vigilius to Constantinople; for refusing, 
Kith him, t o  accept the decrees of the fifth general council (the 
2nd of Constantinople, 553) he shared his exile. 

But when Vigilius died (June 7, 555), he accepted the council, 
tnd was designated by  Justinian to  succeed the late pope. But 
he Roman clergy, suspecting his orthodoxy, and believing him to 
lave had some share in the removal of his predecessor, shunned 
iis fellowship. H e  enjoyed, however, the support of Narses, and, 
lfter he had publicly purged himself of complicity in  Vigilius's 
leath in the church of St. Peter, he was accepted in his own im- 
nediate diocese. The rest of the western bishops, however, still 
leld aloof, and the episcopate of Tuscany caused his name to be 
.emoved from the diptychs. Other bishops withheld their fellow- 
;hip, but neither Narses, nor Childebert, king of the Franks, to  
~ h o m  Pelagius appealed, was willing t o  interfere. Pelagius died 
In March 4, 561, and was succeeded by  John 111. 

PELAGIUS II., a native of Rome, of Gothic descent, was 
lope from 579 to 590, having been consecrated successor of 
Benedict I., without the sanction of the emperor, on Nov. 26. 
r o  make his apologies for this irregularity he sent Deacon 
>regory, who afterwards became Pope Gregory the Great, as his 
ipocrisiarius to  Constantinople. I n  588 John, patriarch of Con- 
jtantinople, by  reviving the old and disputed claim to the title 
~f oecumenic patriarch, elicited a vigorous protest from Pelagius; 
3ut the decretal which professes to  convey the exact words of 
.he document is now known to be false. H e  died in  Jan. 590, 
ind was succeeded by  Gregory I. 

PELAGIUS (c .  36-c. 420), early British theologian. Of 
the origin of Pelagius almost nothing is known. H e  seems to have 
been one of the earliest, if not the very earliest, of that remark- 
sble series of men who issued from the monasteries of Scotland 
and Ireland, and carried back to the Continent in a purified form 
the religion they had received from it. Coming to Rome in the 
beginning of the 5th century (his earliest known writing is of 
date 4 0 5 ) ~  he found a scandalously low tone of morality prevalent. 
But his remonstrances were met by the plea of human weakness. 
To  remove this plea by exhibiting the actual powers of human 
nature became his first object. I t  seemed to him that the Augustin- 
ian doctrine of total depravity and of the consequent bondage 
of the will both cut the sinew of all human effort and threw upon 
God the blame which really belonged to man. His favourite 
maxim was, "If I ought, I can." Judging from the general style 
of his writings, his religious development had been equable and 
peaceful, not marked by the prolonged mental conflict, or the 
abrupt transitions, which characterized the experience of his great 
opponent. With no great penetration he saw very clearly the thing 
before him, and many of his practical counsels are marked by  
sagacity, and are expressed with the succinctness of a proverb 
("corpus non f rangendum, sed regendum est") . 

The peculiar tenets of Pelagius, though indicated in the com- 
mentaries which he published a t  Rome previous to  409, might 
not so speedily have attracted attention had they not been adopted 
by Coelestius, a much younger and bolder man than his teacher. 
Coelestius, probably an Italian, had been trained as a lawyer, but 
abandoned his profession for a n  ascetic life. When Rome was 
sacked by  the Goths (410) the two friends crossed t o  Africa. 
There Pelagius once or twice met with Augustine, but very shortly 
sailed for Palestine, where he justly expected that his opinions 
would be more cordially received. Coelestius remained in Car- 



lhage with the view of receiving ordination. But Aurelius, bishop 
of Carthage, being warned against him, summoned a synod, a t  
which Paulinus, a deacon of Milan, charged Coelestius with hold- 
ing the following six errors: ( I )  that Adam would have died even 
if he had not sinned; (1) that the sin of Adam injured himself 
alone, not the human race; (3) that new-born children are in the 
same condition in which Adam was before the fall; (4)  that the 
whole human race does not die because of Adam's death or sin, 
nor will the race rise again because of the resurrection of 
Christ; ( 5 )  that the law gives entrance to  heaven as well as the 
gospel; (6) that even before the coming of Christ there were men 
who were entirely without sin. To  these propositions a seventh 
is sometimes added, "that infants, though unbaptized, have eternal 
life," a corollary from the third. Coelestius did not deny that he 
held these opinions, but he maintained that they were open ques- 
tions, on which the Church had never pronounced. The synod 
condemned and excommunicated him. Coelestius, after a futile 
appeal to  Rome, went to  Ephesus, and there received ordination. 

I n  Palestine Pelagius lived unmolested and revered, until in 41 5 
Orosius, a Spanish priest, came from Augustine to  warn Jerome 
against him. The result was that in June of that year Pelagius 
was cited by  Jerome before John, bishop of Jerusalem, and 
charged with holding that man may be without sin, if only he 
desires it. This prosecution broke down, and in December of the 
same year Pelagius was summoned before a synod of fourteen 
bishops at  Diospolis (Lydda). The proceedings, being conducted 
in various languages and by means of interpreters, lacked cer- 
tainty, and justified Jerome's application to the synod of the epi- 
thet "miserable." But there is no doubt that Pelagius repudiated 
t h s  assertion of Coelestius, that the divine grace and help con- 
sists only in free will, and in the giving of the law and instruction; 
a t  the same time he affirmed that a man is able, if he likes, to live 
without sin and keep the commandments of God, inasmuch as 
God gives him this ability. The synod was satisfied with these 
statements, and pronounced Pelagius to  be in agreement with 
Catholic teaching. Pelagius naturally plumed himself on his 
acquittal, and provoked Augustine to give a detailed account of 
the synod, in which he shows that the language used by Pelagius 
was ambiguous, but that, being interpreted by his previous written 
statements, it involved a denial of what the Church understood 
by grace and by man's dependence on it. The North African 
Church as a whole resented the decisions of Diospolis, and in 418 
Zosimus, bishop of Rome, was prompted to draw up  a circular 
inviting the bishops of Christendom to subscribe to a condemna- 
tion of Pelagian opinions. Nineteen Italian bishops refused, among 
them Julian of Eclanum in Apulia, a man of good birth, approved 
sanctity and great capacity, who now became the recognized 
leader of the movement. But not even his acuteness and zeal 
could redeem a cause which was rendered hopeless when the 
Eastern Church (Ephesus, 431) confirmed the decision of the 
West. Pelagius himself disappears after 420; Coelestius was a t  
Constantinople seeking the aid of Nestorius in 428. 

The first principle of Pelagianism is a theory which affirms the 
freedom of the will, in the sense that in each volition and at  each 
moment of life, no matter what the previous career of the in- 
dividual has been, the will is in equipoise, able to choose good or 
evil. We are born characterless (non pleni), and with no bias 
towards good or evil (ut  sine virtute, ita et sine vitio). I t  follows 
that we are uninjured by the sin of Adam, save in so far  as the 
evil example of our predecessors misleads and influences us (non 
propagine sed exemplo). There is, in fact, no such thing as 
original sin, sin being a thing of will and not of nature; for if i t  
could be of nature our sin would be chargeable on God the 
creator. This will, capable of good as of evil, being the natural 
endowment of man, is found in the heathen as well as in the 
Christian, and the heathen may therefore perfectly keep such 
law as they know. But, if all men have this natural ability to do 
and to be all that is required for perfect righteousness, what be- 
comes of grace, of the aid of the Holy Spirit, and, in a word, of 
Christianity? Pelagius appears to have confused the denial of 
original sin (in the sense of inherited ggilt) with the denial of 
inherited nature or disposition of any kind. Hence he vacillates 

considerably in his use of the word "grace." In  his most careful 
statements he appears to allow to grace everything but the initial 
determining movement towards salvation. He ascribed to the 
unassisted human will power to accept and use the proffered 
salvation of Christ. I t  was a t  this point his departure from the 
Catholic creed could be made' apparent: Pelagius maintains, ex- 
pressly and by implication, that it  is the human will which takes 
the initiative, and is the determining factor in the salvation of 
the individual; while the Church maintains that i t  is the divine 
will that takes the initiative by renewing and enabling the human 
will to accept and use the aid or grace offered. This was the 
position most strongly contested by Augustine (q.v.). The result 
was the rise of Semipelagianism, which was an attempt to hold a 
middle course between the harshness of Augustinianism and the 
obvious errors of Pelagianism. I t  appeared simultaneously in 
North Africa and in southern Gaul. I n  the former Church, which 
naturally desired to adhere to  the views of its own great theo- 
logian, the monks of Adrumetum found themselves either sunk 
to the verge of despair or provoked to licentiousness by his pre- 
destinarian teaching. When this was reported to  Augustine he 
wrote two elaborate treatises t o  show that when God ordains the 
end He also ordains the means, and if any man is ordained to life 
eternal he is thereby ordained to holiness and zealous effort. But 
meanwhile some of the monks themselves had struck out a via 
media which ascribed to God sovereign grace and yet left intact 
man's responsibility. A similar scheme was adopted by Cassian 
of Marseilles (hence Semipelagians are often spoken of as Mas- 
silians), and was afterwards ably advocated by Vincent of Lerins 
and Faustus of Rhegium. The differentia of Semipelagianism is 
the tenet that in  regeneration and all that results from it, the 
divine and the human will are co-operating (synergistic j coefficient 
factors. Pelagius was familiar with the Greek language and the- 
ology, and frequented Rufinus, upholder of Greek theology. 

B I B L I O G R ~ P H Y . S ~ ~  F. Wiggers, Darstellung des Augustinismus und 
Pelagianismus (2 vols., Berlin, 1831-32; Eng. trans. of vol. i., by 
R. Emerson, Andover, 1840) ; J. L. Jacobi, Die Lehre d. Pelagius (Leip- 
zig, 1842) ; F. Klasen, Die innere Entwickelung des Pelagianismus 
(Freiburg, 1882) ; B. B. Warfield. T w o  Studies in the History o f  
Docfrine (New York, 1893) ; A. Harnack, History o f  Dogma, Eng. 
trans. v. 168-202; F. Loofs, Dogmengeschischte and art. in Hauck- 
Herzog, Realencyklopadie; and art. "Pelagianism" in Hastings, Ency- 
clopedia o f  Religion and Ethics. See also art. AUGUSTINE. 

(M. D.; S. H. M.) 
PELARGONIUM, a genus of plants belonging to the ger- 

anium family (Geraniaceae, q.v.)  and including most of the culti- 
vated ornamentals known as "geraniums." There are hundreds of 
species, chiefly South African. (See GERANIUM.) 

PELASGIANS. Various traditions were current among the 
Greeks with regard to  the pre-Greek inhabitants of their country. 
They were inclined to call all these by the general name of Pelas- 
gians, although they recognized Carians and Leleges as distinct. 
The Dorians claimed that the Ionians were Pelasgian or a t  least 
mainly so, and that they themselves were true Greeks. The in- 
habitants of Attica, who were regarded as Ionian, boasted that 
they were autochthonous, the original inhabitants of the land. 

In  the Homeric poems Pelasgians appear as allies of Troy. 
They appear to be settled in south-eastern Thrace close t o  the 
Hellespont in a district called Larissa (Zl., ii. 840-843, x. 429). 
Some suppose that the Larissa here mentioned is the town of 
that name in Thessaly, but the catalogue of ships, in which the 
passage occurs, appears to  follow a definite geographical order. 
Larissa stands between the Hellespont and Thrace. The Iliad 
also refers to  the district of Argos near Mt. Othrys in Thessaly 
as Pelasgic, and also uses the same epithet in a famous passage 
of the Zeus of Dodona (Il., ii. 681-684, xvi. 233-235). I n  the 
Odyssey Pelasgians appear in Crete (Od. xvii. I 75-1 77). Hesiod 
refers to Dodona as "seat of Pelasgians," while Hecataeus refers 
to Pelasgus as king of Thessaly. T o  Aeschylus and Sophocles 
Argos in the Peloponnese is the Pelasgian land. Herodotus knows 
of actual Pelasgians a t  Placie and Scylace on the Asiatic coast 
of the Hellespont as well as near Creston on the Strymon. The 
islands of Lemnos and Imbros had also, he informs us, a Pelasgian 
population, conquered by  Athens a t  the close of the 6th century. 
Apart from these actual instances of Pelasgians, both Herodotus 
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and Thucydides appear to regard any survival from pre-Greek 
times as Pelaspc. A well-known example of this is the prehistoric 
wall of the Athenian acropolis, anciently regarded and still com- 
monly referred to  as Pelasgian, and the epithet spread to all 
similar prehistoric masonry, especially that built of large blocks, 
in any part of Greece. 

I t  has been held that the common Greek tradition arose from 
a misunderstanding, particularly perhaps by Hesiod and Heca- 
taeus, of the two passages in  the Iliad in which the Zeus of 
Dodona and the Thessalian Argos are referred to  as Pelasgic. 
Where Homer used a general epithet meaning "remotely an- 
cient," later writers have wrongly concluded that he referred 
specifically to actual Pelasgians as inhabitants of these places. If 
this is so, the problem is merely thrown farther back, for an 
explanation is needed of how the epithet Pelasgic had attained the 
general meaning of "ancient" by the time of the composition of 
the Homeric poems. T o  certain people a t  a certain period 
"Pelasgic" must have been a specific epithet. The Pelasgians 
must have been regarded either as very ancient people or as 
former inhabitants of the land. Much turns upon the meaning 
of the epithet Pelasgic as  applied in the Iliad to the Zeus of 
Dodona. Zeus is the last one would expect to be referred to as  
Pelasgic, for of all the gods' names his is most certainly Greek. 
The simplest explanation is perhaps that there existed at  Dodona 
a very ancient pre-Greek or pre-Achaean shrine occupied by 
Greeks who attached to the deity the name of their own god Zeus. 

All instances of actual Pelasgians from Homer to Herodotus 
point to their being a northern people. Thrace, Epirus and Thes- 
saly are their homes. I t  is certain that there were pre-Achaean 
inhabitants of Greece. The  simplest view now held is that Greek- 
speaking peoples broke down into Greece from the north in three 
successive waves, Ionian, Achaean and Dorian, subduing a pre- 
vious "Helladic" population and setting up, after the second in- 
vasion (i.e., of Achaeans), the Mycenean civilization in the 
Peloponnese. If this is the simplest view, i t  does not solve all 
problems and i t  does not as yet rest upon a certain foundation of 
fact. An early stratum of population in Greece was in close touch 
with Anatolia. A large number of Greek place-names point to the 
conclusion that Greece was colonized from Anatolia. By whom 
we do not know, and we are also ignorant of what language these 
early people spoke. I t  is also possible that the Achaeans them- 
selves were in Asia Minor before they were in Greece and that 
they brought thither the Anatolian place-names. I t  is no more than 
tradition that connects such early people with the Pelasgians. 

The name Pelasgi which almost certainly stands for Pelak-skoi 
or Pelag-Skoi has been connected with niXayos, "the sea," and 
the people consequently regarded as sea-faring. The connection 
is not very convincing. I t  has also been related to  the name of 
the semi-Illyrian Pelagones of Macedonia, and it  is possible, 
though unproven, that the names do represent the same stem. 
Possibly the Pelasgians were no more than Vlachs, or Wallachian 
shepherds, who in classical as in modern times have been in the 
habit of wandering in large numbers down into Greece. The name 
is perhaps no more than Velak-ski. I f  this were so, it  would ac- 
count for their being dotted over various regions in Thrace and 
the north and also, if their habits were the same at  the dawn of 
history as afterwards, of their being an ancient and integral part 
of Greek tradition and life. G. Sergi describes as  "Pelasgian" 
one branch of the Mediterranean or Eur-African race. 

BIBLI~GRAPEY.-B~~~C~, Griechische Geschichte I. z p. 162 seq.; 
E. Meyer, Geschichte des Altertums I., 2 p. 767 seq. (3rd ed.) ; A. Fick, 
Vorgriechische Ortsnan~en (1905) ; J .  L.. Myres, "A History of the 
Pelasgian Theory," in Journal of Hellenzc Studies XXVII., 171 seq. 
(1906) ; Treidler, "Alte Volker der Balkanhalbinsel" in Archiv. fur 
Anthropologie X L .  IOI seq. (1913) ; H. Ehrlich, "Pelasger und Etrus- 
ker" in Verhandlungen d. 52 Phil-Vers. in Marburg (1913), p. 150; 
A. Debrunner, "Der Besiedlung des alten Griechenland im Licht 
der Sprachwissenschaft" in Neue Jahrbuch fur d. Klassische Altertum- 
wissenschaft, X L I .  p. 443 (1918). (B. F. C. A.) 

PELECYPODA, a name, now replaced by Lamellibranchia 
(Q.v.), for the bivalve Mollusca ( q . ~ . ) .  

PELEUS, in  Greek legend, king of the Myrmidones of Phthia 
in Thessaly, son of Aeacus, king of Aegina, and usually brother 
of Telamon. The two, having killed Telamon's third son Phocus, 

were banished. Peleus took refuge in Phthia with his uncle 
Eurytion, who purified him from the guilt of murder and gave 
him his daughter Antigone to wife and a third of the kingdom as 
her dowry. Having accidentally killed his father-in-law a t  the 
Calydonian boar-hunt, Peleus was again obliged to flee, this time 
to Iolcus, where he was purified by Acastus (9.v.). The most 
famous event in the life of Peleus was his marriage with the sea- 
goddess Thetis (Q.v.). Peleus survived both his son Achilles and his 
grandson Neoptolemus, and was carried away by Thetis to dwell 
for ever among the Nereids. 

See Apollodorus, iii. 12, 13 ; Ovid, Metam. xi.; Pindar, Isthmia, viii. 
70; Nemea, iv. 101; Catullus, lxiv.; schol. Apoll. Rhod. iv. 816; 
Euripides, Andromache, 1242-60. 

PELEW ISLANDS: see PACIFIC ISLANDS. 
PELHAM, the name of an English family, derived from Pel- 

ham in Hertfordshire, which was owned by a certain Walter de 
Pelham under Edward I., and is alleged to have been in the pos- 
session of the same family before the Norman conquest. The  
family dignities included the barony of Pelham of Laughton 
( I  706-1768), the earldom of Clare (I  714-1 768), the dukedom of 
Kewcastie (1715-i768), Ihe barony of Pelham of Stanmer from 
1762, the earldom of Chichester from 1801 and the earldom of 
Yarborough from I 83 7. 

I n  the reign of Queen Elizabeth SIR WILLIAM PELHAM (c. 1530- 
1587), third son of Sir William Pelham (d. 1538) of Laughton, 
Sussex, became lord justice of Ireland. After much service abroad 
he was sent t o  Ireland in 1579, when he  was knighted by Sir 
William Drury, the lord justice. Drury died in October, and Pel- 
ham was provisionally made his successor, an appointment sub- 
sequently confirmed by Elizabeth. Elizabeth protested strongly 
against Pelham's action in proclaiming Gerald Fitzgerald, 15th 
earl of Desmond, a traitor, though his action was soon justified 
by the sack of Youghal by  Desmond. Thomas Butler, 10th earl 
of Ormonde, was entrusted with the campaign in Munster, but 
Pelham joined him in February I 580. The English generals laid 
waste northern Kerry, and proceeded to besiege Carrigafoyle 
Castle, which they stormed, giving no quarter to man, woman or 
child. Other strongholds submitted on learning the fate of Carriga- 
foyle. Pelhamvainly sought for help from the gentry of the county, 
who sympathized with Desmond, and were only brought to sub- 
mission by a series of "drives." After the arrival of the new deputy, 
Lord Grey of Wilton, Pelham returned to England. Leicester 
desired his services in the Netherlands, but it  was only after much 
persuasion that Elizabeth set him free to  join the army by  accept- 
ing a mortgage on his estates as security for his liabilities. Pelham 
was wounded a t  Doesburg in 1586, and accompanied Leicester t o  
England in 1587. H e  died at  Flushing on Nov. 24, 1587. 

From Sir William are descended the Pelhams of Brocklesby, 
Lincolnshire, earls of Yarborough (cr. 1837). From Sir Nicholas 
Pelham, elder brother of William, were descended the DUKES OF 

NEWCASTLE (Q.v.). Among the other distinguished members of 
this family were THOMAS PELHAM, earl of Chichester ( 1 7 2 8 ~  
1805), who held many offices under George 111.; HENRY PELHAM 
(q:v.), GEORGE PELHAM ( I  766-182 7), bishop successively of 
Bristol, Exeter and Lincoln; Thomas Pelham, and earl of Chi- 
chester (1756-1826), who held office under Pitt  and Addington. 

See Lower, Pelham Family (1873). 

PELHAM, HENRY (1696-1754), prime minister of Eng- 
land, younger brother of Thomas Holles Pelham, duke of New- 
castle, was born in 1696. H e  was a younger son of Thomas, 
1st Baron Pelham of Laughton (16jo-1712; cr. 1706) and of 
Lady Grace Holles, daughter of the 3rd earl of Clare. H e  was 
educated by a private tutor and a t  Christ Church, Oxford, which 
he entered in July 1710. I n  1717 he entered parliament for Sea- 
ford, Sussex. Through strong family influence and the recom- 
mendation of Walpole he was chosen in 1721 a lord of the 
treasury. The following year he was returned for Sussex county. 
I n  1724 he became secretary for war, exchanging this office in 
1730 for the more lucrative one of paymaster of the forces. H e  
supported Walpole on the question of the excise, and in 1743 a 
union of parties resulted in the formation of an administra- 
tion in which Pelham was prime minister, with the office c,f chan- 
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cellor of the exchequer; his brother, the duke of Newcastle, was 
very powerful i n  the cabinet, and there were occasional disputes 
between them. Being strongly in favour of peace, Pelham car- 
ried on the war with indifferent success. The king, thwarted in 
his favourite schemes, made overtures in 1746 to Lord Bath, but 
his purpose was upset by the resignation of the two Pelhams 
(Henry and Newcastle), who, however, a t  the king's request, re- 
sumed office. Pelham remained prime minister till his death on 
March 6, 17 54, when his brother succeeded him. His very defects 
were among the chief elements of Pelham's success, for one with 
a strong personality, moderate self-respect, or high conceptions 
of statesmanship could not have restrained the discordant ele- 
ments of the cabinet for any length of time. 

See W .  Coxe, M e m o k s  o f  the L i fa  o f  Henry Pelham (2 vols., 1829). 
PELHAM, HENRY FRANCIS ( I  846-1907), English 

scholar and historian, was born at  Bergh Apton, Norfolk, on Sept. 
19, 1846, son of John Thomas Pelham (1811-1894), bishop of 
Norwich, third son of the and earl of Chichester. H e  was edu- 
cated a t  Harrow, under Butler and Westcott, and a t  Trinity col- 
lege, Oxford, where he took a first class in litterae humniores in 
1869. H e  was a tutor of Exeter college from 1869 to 1890, taking 
over the teaching of ancient history from C. W. Boase. In  1887 
he became university reader in ancient history and, two years 
later, Camden professor. H e  became curator of the Bodleian 
library in 1892, and in 1897 president of Trinity college. H e  was 
also an honorary fellow of Exeter, a fellow of the British Academy 
and of other learned societies, and a governor of Harrow school. 
His chief contribution to ancient history was his article on Roman 
history in the 9th edition of the Encyclopedia Britannica (1886), 
which was republished with additions as the Outlines of Roman 
History (1890). His university lectures were full of original re- 
search and learning. H e  married, in  1873, Laura Priscilla, daugh- 
ter of Sir Edward North Buxton. H e  died on Feb. 13, 1907. 

Apart from the Ozrtlims he published only The  Imperial Domains 
and the Colonate (189o), T h e  Roman Frontier System (1895) and 
articles in periodicals of which the most important was an article in 
the Quarterly Review on the early Caesars (April 1905). Many of 
these articles were published in collected form after his death by 
Professor F. Haverfield (Essays o n  Roman History, 1911). 

PELICAN, a large fish-eating water-fowl, remarkable for the 
big extensible skin-pouch between the flexible rami of the lower 
jaw of its long, weak bill. The common pelican' (Pelecanus 
onocrotalus) inhabits south-east Europe, south-west Asia and 
north-east Africa. I t  haunts the 
margins of large lakes and rivers, 
where fish are plentiful; and com- 
panies may be seen in a shallow 
bay, stretched out in a long line, 
fishing. The nest is on the 
ground among the reeds; the 
two white eggs, with chalky 
shells, hatch into greyish-brown 
plumaged young. The adult, 
except for the black primaries, 
is white, tinged with pink and, 
on t h e  head, yellow. A larger 
eastern species, P. crispus, has a 
crest of curled feathers. Two 
humeri of pelicans have been 
found in the English fens and 
probably this spe- AUSTRALIAN BLACK-BACKED PELI-  
cies. There are two American CAN ( P E L E C A N U S  C O N S T R I C I L -  

forms, whose methods of feed- L A T U S ) ,  F O U N D  I N  AUSTRALIA.  

ing and plumage are quite dif- T A S M A N I A  A N D  NEW G U I N E A  

ferent, P. occidentalis, the brown pelican, individually seeking its 
prey from the air, is marine; P. erythrorhynchos, the white 
pelican, often combining in companies to  drive fish into the 
shallows. I n  summer i t  haunts fresh-water. Remarkable cere- 
monies of courtship and relieving guard a t  the nest occur. (See 
F. Chapman, Camps and Cruises of an Ornithologist.) Allied 
species occur in south Asia and in Africa. I t  may be mentioned 
that the legend of the pelican feeding (and revivifying) its young 
with the blood from its own breast is entirely unfounded. 

PELION, a mountain in Thessaly in the district of Magnesia, 
between Volo and the east coast (mod. Plessidi, 5,340 ft.). I n  
Greek mythology, the giants piled it  on Ossa t o  scale Olympus, 
the abode of the gods. I t  was the home of the centaurs, especially 
of Chiron, who in a cave near its summit educated many youthful 
heroes. On its summit at  an altar of Zeus Actaeus, a festival was 
held in the dog-days, by  worshippers clad in skins. 

PELISSIER, AIMABLE JEAN JACQUES ( I  794-1864), 
duke of Malakoff, marshal of France, was born on Nov. 6, 1794, 
a t  Maromme (Seine InfCrieure). His early service was mainly in 
Algeria. The severity of his conduct in suffocating a whole Arab 
tribe in the Dahra or Dahna caves, near Mustaganem, where they 
had taken refuge (June 18, 1845), awakened such indignation in 
Europe that Marshal Soult, the minister of war, publicly expressed 
his regret; but Marshal Bugeaud, the governor-general of Algeria, 
gave it his approval, and secured for PClissier the rank of general 
of brigade, which he held till 1850, when he was promoted general 
of division. On May 16, 1855, he succeeded Canrobert as  com- 
mander-in-chief of the French forces before Sevastopol. (See 
CRIMEAN WAR.) His perseverance was crowned with success in 
the storming of the Malakoff on Sept. 8. On the 12th he was pro- 
moted marshal. On his return to  Paris he was named senator, 
created duke of Malakoff (July 22, 1856), and rewarded with a 
grant of ~oo,ooo francs per annum. From March 1858 t o  May 
1859 he was French ambassador in  London, being recalled to  take 
command of the army of observation on the Rhine. I n  the same 
year he became grand chancellor of the Legion of Honour. I n  
1860 he was appointed governor-general of Algeria, and he died 
there on May 22, 1864. 

See Marbaud, L e  Mar6chal Pdlissier (1863) ; Castille, Portraits 
historiques, 2nd series (1859). 

PELL, JOHN (1610-168 j ) ,  English mathematician, was 
born on March I, 1610, a t  Southwick in Sussex, where his father 
was minister. H e  was educated a t  Steyning, and entered Trinity 
College, Cambridge, a t  the age of thirteen. Pel1 was professor of 
mathematics at  Amsterdam (1643-46) and at  Breda (1646-52). 
He was Cromwell's agent in  Switzerland for some years. After 
the Restoration he took orders and held a living in Essex. H e  
studied mainly algebra and Diophantine analysis. H e  introduced 
the sign + into England; and the indeterminate equation 
ax2+1 =y 2 bears his name although his connection with it  con- 
sists simply of the publication of solutions of it in his edition of 
Brounker's Tra?zslation of Rhonius's Algebra (1668). H e  died 
on Dec. 12, 1685, in London in great poverty. 

PELLA, the capital of ancient Macedonia, about 3 2  m. N.W. 
of Salonika, a t  the village Neochori (Turkish Yeni-keui). The 
seat of government was transferred hither from Edessa by  Philip 
II., and his son Alexander was born here. Under Hadrian i t  was 
still of some importance. Scanty remains are visible and neigh- 
bouring springs are known as the "baths of Pel." 

PELLAGRA, the name given to a chronic disease of com- 
paratively modern recognition. For some time it  was supposed t o  
be practically confined t o  the peasantry in parts of Italy (partic- 
ularly Lombardy), France, the Asturias, Rumania and Corfu. But 
it has been identified in various outlying parts of the British Em- 
pire (Barbadoes, India) and in both Lower and Upper Egypt; 
also among the Zulus and Basutos. I n  the United States sporadic 
cases had been observed up  t o  1906, but since then numerous 
cases have been reported. Probably the disease is even more 
widely spread through the world. The indications usually begin in  
spring, decline towards autumn, and recur with increasing intensity 
and permanence in the spring seasons following. A peasant who is 
acquiring the malady feels unfit for work, suffers from headaches, 
giddiness, singing in the ears, a burning of the skin, especially in  
the hands and feet, and diarrhoea. An erysipelatoid rash appears 
on the skin, the red or livid spots being tense and painful, especially 
where directly exposed to the sun About July or August of the 
first season these symptoms disappear, the spots on the skin re- 
maining rough and dry. The spring attack of the year following 
will probably be more severe and more likely t o  leave traces 
behind i t ;  with each successive year the patient becomes more like 
a mummy, his skin shrivelled and sallow, or even black a t  certain 
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spots, his angles protruding, muscles wasted, movements slow and 
languid, and sensibility diminished. 

Meanwhile there are more special symptoms relating to the 
nervous system, including drooping of the eyelid, dilatation of the 
pupil, and other disorders of vision, together with symptoms re- 
lating to  the digestive system, such as a red and dry tongue, a 
burning feeling in the mouth, pain on swallowing, and diarrhoea. 
Ultimately there is profound disorganization of the nervous system 
with melancholy, imbecility, and a curious mummified condition 
of body. After death a general tissue degeneration is observed. 
The condition is believed to be dietetic in origin, due to vitamin 
B deficiency. I t  has been produced experimentally by withhold- 
ing fresh meat, eggs and milk from the diet and has been 
observed to occur secondarily in disease of the stomach interfer- 
ing with nutrition. Consequent on these experiences minor forms 
of the disease have been recognized, and it may well be that in 
these forms the disease is more common than was supposed. 

See Vilter and Spies, "The Vitamin B Deficiencies," in The Practi- 
tioner's Librury o f  Medicine and Surgery (1940 supplement). 

PELLICANUS, CONRAD ( 14 78-1 556), German humanist, 
whose original name was Kiirsncr, was born at  Ruffach, Alsacc, on 
Jan. 8, 14 78. H e  studied a t  Heidelberg and at  Tubingen, where he 
became a favourite pupil of the guardian of the Minorite convent 
there, Paulus Scriptoris, and began the study of Hebrew. He had 
no teacher and no grammar; but Paulus Scriptoris brought him 
a huge codex of the prophets borne on his own shoulders all the 
way from Mainz. H e  learned the letters from the transcription of 
a few verses in the Star o f  the  Messiah of Petrus Niger, and, with 
a subsequent hint or two from Reuchlin, who also lent him the 
grammar of Moses Kimhi, made his way through the Bible for 
himself with the help of Jerome's Latin. In  1501 he composed the 
first Hebrew grammar in the European tongue. I t  was printed in 
I 503, and afterwards incIuded in Reysch's Margarita philosophica. 
The chief fruit of his Hebrew studies is the vast commentary on 
the Bible (Zurich, 7 vols., 1532-39). . 

Pellicanus was ordained priest in 1501, and continued to serve 
his order at  Ruffach, Pforzheim and Base1 till I 526. At Base1 
he did much laborious work for Froben's editions. He abandoned 
his habit on receiving through Zwingli a call to Ziirich as pro- 
fessor of Greek and Hebrew. H e  died on April 6. 1556. 

Pellicanus's Latin autobiography (Chronicon C.F.R. ed. Riggenbach, 
187 7 )  is one of the most interesting documents of the period. See also 
Emil Silberstein, Conrad Pellicanus; e fn  Beitrag zur Geschichte des 
Studiums der hebr. Sprache (1900). 

PELLICO, SILVIO ( I  788-1853), Italian dramatist, was 
born at  Saluzzo, Piedmont, on June 24, 1788. At the age of ten 
he composed a tragedy under the inspiration of Caesarotti's trans- 
lation of Ossian. His tragedy Francesca da Rimini,  was brought 
out with success by Carlotta Marchionni a t  Milan in 1818 (Eng. 
trs. 1915). The representation of his next tragedy Eufefnio da  
Messina, was forbidden. Pellico attempted to weaken the hold 
of the Austrian despotism by indirect educational means. H e  
acted as secretary to the powerful literary executive which gath- 
ered about Counts Porro and Confalonieri, the management of 
the Conciliatore, which appeared in 1818-19 as the organ of the 
association, resting largely upon him. In  1820 Pellico was arrested 
on the charge of carbonarism and after his removal to  the Piombi 
a t  Venice in 1821, he composed several Cantiche and the tragedies 
Ester  d'Engaddi (Eng. trs. 1836) and Iginia d'Asti. The sentence 
of death pronounced on him in Feb. 1822 was commuted to fif- 
teen years carcere duro,  and in the following April he was placed 
in the Spielberg a t  Brunn. Here he composed the tragedy Leoniero 
da  Dertona, for the preservation of which he was compelled to  
rely on his memory. After his release in 1830 Ester was played 
a t  Turin i n  1831, but immediately suppressed. I n  1832 appeared 
his T r e  nzmvi tragedie, and the famous Le &lie prigioni (Eng. 
trs. 1915), a n  account of his sufferings in prison. I n  1834 the 
Marchesa di Barolo, the reformer of the Turin prisons, bestowed 
on him a yearly pension of 1 2 0 0  francs and in 1838 gave him a 
home in her palace. His tragedy Tomvzaso Moro appeared in 1833 
and his Opere in 1837. H e  died on Jan. 31, 18 54 The simple 
and nai've egotism of L e  Mie  p igwfai  established his fame. 

See Piero Maroncelli, Addieioni alle mie prigioni (1834) ; G. Briano 
Della Vita e delle Opere di S.  Pellico (1854)  ; P. Giuria: S. FelEico e il 
suo tempo (1854) and A. Gustarelli: La Vita, "Le Mie Prigioni" e di 
Pellico. Saggio Biografico-critic0 (Florence 1917). 

PELLISSON, PAUL (1624-16~3), French author, was born 
at BCziers on Oct. 30, 1624. I n  1653 he published a Relation 
contenant L'histoire de l'acade'mie j ran~aise .  H e  was rewarded by a 
promise of the next vacant place and by permission to attend their 
meetings. I n  1657 Pellisson became secretary to  the minister of 
finance, Nicolas Fouquet, and when in 1661 the minister was 
arrested, his secretary was imprisoned in the Bastille. Pellisson 
stood by Fouquet, in whose defence he issued in 1661, Discours 
au roi, par un de  ses jidkles su je ts  szlr le procbs de  M .  de  Fouquet,  
and Seconde de'fense de M .  Fouquet. Pellisson was released in 
1666. H e  became historiographer to the king, and wrote a frag- 
mentary Histoire de Louis XIV.,  covering the years 1660 to 1670. 
In  1670 he was converted t o  Catholicism and obtained rich 
ecclesiastical preferment. H e  died on Feb. 7, 1693. H e  was very 
intimate with Mlle. de ScudCry, in whose novels he figures as 
Herminius and Acante. 

SCP Sainte-Beuve. Cau~erier du  lundi, vol. xiv.; and F. L. Marcon, 
Btude sur la vie et les a3zLvres de Pellisson (1859). 

PELLITORY, a small hairy perennial herb which grows on 
old walls, hedgebanks and similar localities in  the British Isles 
and is known botanically as Parietaria oficinulis. I t  has a short 
woody rootstock from which spring erect or spreading stems I t o  2 

ft. long, bearing slender leafy branches, and axillary clusters of 
small green flowers. I t  belongs to the nettle family (Urticaceae),  
and is nearly allied to  the nettle, Urtica, but its hairs do not sting. 
A similar species, P.  pennsylvanica, is widely distributed in North 
America. 

PELLOUX, LUIGI ( I  839-1 924), Italian general and politi- 
cian, was born on March I, 1839, a t  Laroche (Haute-Savoie) of 
Italian parents. Entering the army as lieutenant of artillery in 
1857, he fought a t  Custozza (1866) and a t  the siege of Rome 
(1870). He was minister of war in  the Rudini and Giolitti cabi- 
nets of 1891-1893, and in the Rudini cabinet of 1896, and was ap- 
pointed senator. In  &/lay 1897 he secured the adoption of the 
Army Reform Bill, fixing Italian military expenditure a t  a maxi- 
mum of £9,560,000 a year, but in December of that year he was 
defeated in the Chamber on the question of the promotion of 
officers. Resigning office, he was in  May 1898 sent as  royal com- 
missioner to  Bari, where, without recourse t o  martial law, he 
restored public order. General Pelloux succeeded Rudini as prime 
minister in 1896, resigned in 1899, but again took office to repress 
the revolutionary elements in southern Italy. His new cabinet was 
military and conservative, and Pelloux was forced to resign office 
after the general election in June. I n  1901 he was appointed to  
the command of the Turin army. H e  died on Oct. 26, 1924. 

PELOPPDAS (d. 364 B.c.) ,  Theban statesman and general. 
I n  385 B.C. he served in a Theban contingent sent t o  the support 
of the Spartans at  Mantineia, where he was saved, when danger- 
ously wounded, by Epaminondas (9 .v . ) .  Upon the seizure of the 
Theban citadel by the Spartans (383 or 382) he fled to Athens, 
and took the lead in a conspiracy to liberate Thebes. In  379 his 
party surprised and killed their chief political opponents, and 
roused the people against the Spartan garrison, which surrendered 
to an army gathered by Pelopidas. I n  this and subsequent years 
he m7as elected boeotarch, and about 375 he routed a much larger 
Spartan force at  Tegyra (near Orchomenus). This victory he 
owed mainly to the valour of the Sacred Band, a picked body of 
300 infantry. At the battle of Leuctra (371) he contributed 
greatly to the success of Epaminondas's ne

w 

tactics by the 
rapidity with which he made the Sacred Band close with the 
Spartans. In  370 he accompanied his friend Epaminondas as 
boeotarch into Peloponnesus. On their return both generals were 
unsuccessfully accused of having retained their command beyond 
the legal term. I n  369, in response to  a petition of the Thessa- 
lians, Pelopidas was sent with an army against Alexander, tyrant 
of Pherae After driving Alexander out. he passed into Macedonia 
and arbitrated between two claimants to  the throne. I n  order to  
secure the influence of Thebes, he brought home hostages, includ- 
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ing the king's brother, afterwards Philip II. ,  the conqueror of 
Greece. Next year Pelopidas was again called upon to interfere 
in Macedonia, but, being deserted by his mercenaries, was com- 
pelled to make an agreement with Ptolemaeus of Alorus. On his 
return through Thessaly he was seized by Alexander of Pherae, 
and two expeditions from Thebes were needed to secure his release. 
I n  367 Pelopidas went on a n  embassy t o  the Persian king and 
induced him to prescribe a settlement of Greece according to the 
wishes of the Thebani. I n  364 he received another appeal from 
the Thessalian towns against Alexander of Pherae. Though an 
eclipse of the sun prevented his bringing with him more than a 
handful of troops, he overthrew the tyrant's far superior force on 
the ridge of Cynoscephalae; but wishing to slay Alexander with his 
own hand, he was cut down by the tyrant's guards. 

Plutarch and hTepos, Pelopidas; Diodorus xv. 62-81 j Xenophon, 
Hetlenjca, vii. I .  See also THEEES. 

PELOPONNESIAN WAR, THE, was the great war 
waged towards the end of the 5th century B.C. by Sparta and the 
other members of the Peloponnesian Confederacy upon Athens 
and the Athenian empire. The cities of the Boeotian Confederacy 
under Theban leadership were Sparta's allies from the first. 
Syracuse and other Sicilian cities gave active help in  the last 
part of the war. Argos, her hands tied by a treaty with Sparta, 
remained neutral during the first ten years, but, as a democracy, 
was benevolently inclined towards Athens. Persia a t  first held 
aloof, waiting her opportunity to reassert her dominion over the 
Greek cities of the Asiatic seaboard which Athens had liberated 
and added to her own empire. Athens, indubitably unpopular 
with many members of her empire, found small sympathy beyond 
its limits. Her maritime supremacy however held the malcontents 
firmly in check. As the war progressed, the whole Greek world 
became divided practically into two hostile groups, and both 
sides resented neutrality bitterly, as the cruel fate of Melos in 
416 B.C. showed. The war began on April 4, 431 B.c., by  a Theban 
attempt to surprise Plataea, Athens' ally and outpost on the 
northern base of Cithaeron. I t  ended on April 25, 404 B.c., when 
Athens capitulated. Thus it  lasted 27 years, and Thucydides, 
writing its history after its close, definitely regards i t  as  a single 
war, though a peace concluded between Athens and Sparta on 
April 11, 421 B.c., lasted technically some seven years. During 
these years there was heavy fighting in the Peloponnese in which 
Spartan and Athenian troops were engaged on opposite sides, and 
Thucydides' view is so fa r  justified. The war divides into three 
main sections: ( I )  The "First" or "Archidamian" War, 431-421 
B.c.; ( 2 )  The "Sicilian" War, 421-413 B.c.; (3) The "Later" or 
"Ionian" or "Decelean" War, 412-404 B.C. 

CAUSE OF THE WAR 
The true cause of the war was Sparta's fear of the growth of 

the power of Athens. This is Thucydides' own final judgment. 
The whole history of the rise and power of the Athenian empire in 
the 50 preceding years justifies this view, though the immediate 
occasions of the war concerned Corinth, Sparta's chief naval ally, 
rather than Sparta. Since the peace of 445 B.C. Pericles had con- 
solidated Athenian resources, made Athens' navy incomparable, 
concluded, in 433 B.c.) a defensive alliance with the strong naval 
power Corcyra (Corinth's most bitter enemy), and renewed 
alliances with Rhegium and Leontini in the West. The very 
food supply of the Peloponnese from Sicily was endangered. I n  
the Aegean, Athens could always enforce a monopoly of sea- 
borne trade. T o  this extent the Peloponnesian War was a "Trade 
War," and on this ground chiefly Corinth appealed to  Sparta to 
take up arms. The appeal was backed by Megara, well-nigh 
ruined by Pericles' economic boycott (he hoping thereby to com- 
pel her once more to  join Athens), and by Aegina, reluctant mem- 
ber of the Athenian empire, heavily taxed, and claiming as a right 
established by treaty that Home Rule which Athens refused her. 
But had not Sparta herself been eager for war, peace would have 
lasted. She was but waiting the opportunity, which came when 
Athens was temporarily embarrassed by the revolt of her subject- 
ally Potidaea in Chalcidice in the spring of 432 B.C. The rebel 
city held out until the winter of 430 B.C. and its blockade meant a 

constant drain upon Athenian military and naval resources. 
Sparta seized the chance. Confident of speedy victory, she re- 
fused the offer of arbitration upon all disputed questions made 
her by Pericles, though the peace of 445 B.C. bound her to  accept 
it. The ultimatum despatched to Athens was tantamount to the 
destruction of the prestige if not of the actual existence of the 
Athenian empire. At Pericles' urging the Athenian people stood 
firm and Sparta declared war. She had a bad conscience but a 
good war-cry, liberation of the Hellenes from Athenian despotism. 

THE FIRST YEARS, 431-427 B.C. 
I n  a war between the chief military and the chief naval power 

in Greece a decisive issue was unlikely to come speedily. Sparta 
relied on the old traditional strategy of Greek warfare. She hoped 
by invading Attica and devastating the crops to  induce such war- 
weariness in the Athenians as t o  make them sue for peace, un- 
less they could be provoked first to  fight the one pitched battle 
which must end the war. I n  the numbers, as in the discipline 
and efficiency of the troops, Athens was markedly inferior to  the 
Peloponnesian-Boeotian levy. The flaw in this strategy was that 
Athens, unlike other Greek cities, could not be starved into sub- 
mission. For her food supply she was independent of the prod- 
uce of Attic soil. The old king of Sparta, Archidamus, realized 
this, and warned his folk that the war would be bequeathed to 
their children. But the Spartans were confident of speedy victory. 

Upon this confidence Pericles based his own strategy. H e  was 
fighting for the status quo ante bellurn, for the survival, not for 
the aggrandisement, of the empire. T o  the enemy's "Strategy of 
Annihilation" he opposed his own "Strategy of Exhaustion" which 
should give the foe no opportunity of any success in  battle. Upon 
invasion by the enemy the country-folk took refuge within the 
walls of the "linked-fortress" Athens-Peiraeus. So Athens became 
"an island," impregnable to  attack. The great fleet should secure 
the empire against disaffection within and attack without, and, 
offensively, was t o  raid the Peloponnesian coast. Meanwhile every 
spring and autumn the Athenian land army should waste the 
Megarid when the Peloponnesians were busy with their own 
crops at  home, and compel Megara to  renew her former alliance 
with Athens. All access from the Peloponnese by land into Attica 
would then be denied the enemy, and the dangerous Boeotian 
army on the north, invaluable allies to  a Spartan force in Attica, 
would not dare cross the Cithaeron-Parnes range unsdpported. 
So the baffled enemy should offer acceptable terms of peace. 

This Periclean strategy also had elements of grave weakness, 
quickly revealed, mainly psychological. The Athenian temper 
proved unequal to  the strain. The Spartans, though disappointed 
of their hopes, stuck doggedly to  the war. Then chance struck 
Athens a heavy blow. I n  June 430 B.C. plague, imported by 
merchant vessels from Egypt or Libya, seized on the city, and the 
crowding of the refugees within the walls in the glaring summer 
heat spread the infection horribly. No adequate provision of 
housing or sanitation had been made. Reinforcements sent to  the 
army blockading Potidaea carried the pestilence on the troop- 
ships, and here too the mortality was great. No other Greek city 
of any importance suffered. The  devastation of the fields and 
the ravages of the plague overcame Athens' will to  endure, de- 
spite all Pericles' noble oratory. There were as yet no compensa- 
tory successes. Megara, though starving, refused to submit. The 
naval raids round Peloponnese, one conducted on a great scale 
by Pericles himself, were futile pinpricks. Sparta cared nothing for 
them. I t  was Athens which first became "exhausted," thanks to  
the Periclean strategy. Even her great financial superiority a t  the 
beginning of the war began rapidly to vanish. Pericles, in fact, 
in framing his strategy, had been too fearful of the "casualty- 
list," always a matter of grave peril to  any statesman in a Greek 
democracy. And, himself an admiral of repute, he had been 
curiously blind to the opportunities afforded an army, even ad- 
mittedly inferior, by co-operation with a powerful fleet to  harass 
and distract the enemy. A strong expeditionary force based on 
Cythera, which should have been seized a t  once (actually the 
island was taken first-and uselessly-in June 424 B.c.) would 
at  least have kept Peloponnesian armies out of Attica, and have 
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encouraged Athenian hopes. Pericles flung away the strategical 
chance offered him in the proper use of naval predominance. 

As early as August 4 3 0  B.C. Athens sent a peace embassy to 
Sparta. I t  was fruitless, and the war continued. I n  the following 
winter Potidaea capitulated, and next year two remarkable naval 
victories a t  Chalcis and Naupactus at the mouth of the Corinthian 
Gulf, won by Phormio, the Nelson of Athens, further cheered the 
Athenians. In  September 4 2 9  B.C. Pericles died, and when in the 
June following, Mitylene, chief city of Lesbos, revolted, the very 
truth of the dead statesman's main contention, that Athens' mari- 
time empire was unassailable, seemed questionable. I t  was how- 
ever soon triumphantly vindicated. The Spartan admiral Alcidas, 
sent a year later to redeem a promise of help to the rebels, was a 
coward and fled back home after a hurried raid on Ionia at  a 
mere glimpse of two Athenian warships. Mitylene surrendered 
a t  discretion in July 4 2 7  B.C. The city was cruelly punished, 
though more mercy was shown than pleased an Athenian poli- 
tician then coming into prominence, Cleon "the tanner," bite 
noire of the playwright Aristophanes. I n  August 4 2 7  B.C. Plataea 
a t  last surrendered, when its tiny garrison was on the brink of 
perishing of hunger At the insistence of their Theban enemies 
the Plataeans were slaughtered in cold blood and their city was 
utterly destroyed. Corcyra was finally secured for Athens by its 
democratic faction amid scenes of unspeakable barbarity, con- 
summated in 4 2 6  B.C. by a ferocious massacre. But the whole 
war languished and drew near to stalemate. 

ATHENS' "SECOND STRATEGY," 426-421 B.C. 
At last, in 4 2 6  B.c., Athens bestirred herself, under direction 

of Cleon and of Demosthenes, the latter her best tactician in the 
war. The new leaders, though always hampered by the wealthy 
and influential Nicias, trusted chief and representative of the 
bourgeoisie, initiated a strategy of offence far more V ~ ~ O ~ O U S  than 
the Periclean. Sicily, Boeotia, the Peioponnese itself, were all to 
be spheres of Athenian activity. To  meet the cost, Clean in 4 2 5  
B.C. largely increased the tribute imposed on all members of the 
empire, in many cases UP to or even beyond 50%. In  June 4 2 6  
B.C. Demosthenes with a handful of Athenian troops proceeded 
to Acarnania, ostensibly to consolidate Athenian influence in the 
district at  the expense of Ambracia, Sparta's chief ally there. 
His real hopes were centred upon an invasion of Boeotia by way 
of Phocis in co-operation with the main Athenian army which, 
under Nicias, was to invade by way of Tanagra on the south-east 
and threaten Thebes directly. The plan was a dismal failure. 
Demosthenes with his large army of local levies without any real 
stiffening by Athenian hoplites was trapped in the heart of the 
forests of Aetolia a t  Aegitium a t  the very outset of his enterprise, 
and his whole force was cut to pieces by the natives. He himself 
barely escaped with his life to the Athenian base at  Naupactus, 
whence he did not dare to return to Athens to become the scape- 
goat of the people's indignation. Nicias won an insignificant 
victory at  Tanagra and then withdrew. Sparta entered on vigor- 
ous reprisals. A large army under Eurylochus marched from 
Delphi, threatened Naupactus (which Demosthenes secured just 
in time), and laid siege eventually to Amphilochian Argos, Athens' 
ally on the Ambraciot gulf. Then Demosthenes redeemed his 
reputation. Two brilliant victories, those of Olpae and Idomene, 
won by tactical devices novel in the humdrum warfare of the 
time, finaIly destroyed all Peloponnesian and Ambraciot influence 
in the entire district and shattered Spartan honour. Though 
Acarnanians and Ambraciots henceforward observed the war 
from a distance, the way was henceforth clear for Athenian ships 
to Sicily, and Demosthenes returned in triumph to Athens. 

Next year, 4 2 5  B.c., Athens, thanks to Demosthenes and Cleon, 
achieved the "crowning mercy" of Sphacteria. A fleet en route 
for Sicily put in to Navarino bay and Demosthenes built and 
himself garrisoned a rude fort here on Pylos promontory. The 
angry Spartans came down upon him by land and sea. He beat 
off the assault on the fort, and the Athenian fleet returning on 
his summons from its slow voyage to the north penned up the 
Spartan navy in the bay and cut off a Spartan force landed on 
the island of Sphacteria from all hope of rescue. A temporary 

armistice secured to Athens the peaceful surrender of the hostile 
fleet, which she refused to return when negotiations were broken 
off. So Sparta for a dozen years ceased to have a fleet in being. 
The blockade of the island was protracted, and the approach of 
winter seemed likely to secure the escape of the garrison. Cleon, 
appointed general upon Nicias' pusillanimous, even malignant, 
resignation, brought Demosthenes needful reinforcements, and 
the latter, landing a t  last in overwhelming numbers on Sphacteria, 
overcame the Spartans' heroic resistance and brought the remnant 
of survivors, 292  in all, alive as prisoners to Athens. The moral 
effect of their surrender was prodigious throughout the Greek 
world. Not until the victory of Mantinea seven years later did 
Sparta wipe out the disgrace. Strategically the effect was to safe- 
guard Attica from all invasion, so long as Spartan prisoners were 
in Athens' dungeons. Sparta now in her turn sued for peace, 
which Cleon refused. 

Then came the black year, 424 B.C. All the Athenians' main 
offensive schemes miscarried. In  the spring a congress held a t  
Gela, persuaded by the Syracusan statesman Hermocrates, de- 
cided to adopt the "Monroe doctrine" of Sicily for the Sicilians, 
and the Athenian admirals had no choice but to return home, 
where they were heavily punished for a quite unavoidable failure. 
In  the summer the renewed plan of a converging attack on 
Boeotia, this time from three sides, resulted in November in a 
crushing defeat of the main Athenian army at  Delium, inflicted 
by the resolution and tactical ability of the Theban Pagondas. 
His device of a deepened wing and his skilful use of cavalry for 
shock tactics anticipated the coming renown of the Theban army 
under Epaminondas. Meanwhile an attempt t o  capture Megara 
by treachery had been frustrated when on the very point of 
success by the sudden dash to the city's rescue by Sparta's 
greatest soldier Brasidas, and only Megara's port Nisaea remained 
in Athenian hands. Then Brasidas completed the discomfiture of 
the Athenian "Second Offensive." Marching at  top speed through 
Boeotia and Thessaly he appeared in the early winter in Chalcidice, 
the Achilles-heel of the Athenian empire, offering liberty and 
protection to cities revolting against the tyrant Athens. Am- 
phipolis quickly surrendered herself, and the historian Thucyd- 
ides, then in naval command in the north Aegean, arrived in 
hot haste from Thasos only in time to  save Eion at  the Strymon's 
mouth. Clean's vengeance punished him unjustly with 2 0  years' 
exile. Athens sought to check Brasidas' triumphant progress by 
concluding a truce, the "Truce of Laches," in April 4 2 3  B.c., with 
Sparta, whose only anxiety was to recover the prisoners of 
Sphacteria. Brasidas paid no heed, taking Scione and Mende 
defiantly. The indignant Athenians hurried reinforcements t o  
what was now the only scene of active war. Nicias recovered 
Men& this year, and in 4 2 2  B.C. Clean hoped to end the matter. 
TO carelessness in a reconnaissance outside Amphipolis he added 
cowardice. Brasidas sallied from the city, routed the enemy, and 
Cleon himself was slain. But the Spartan, like Wolfe, fell in the 
moment of victory. So the two great advocates of bitter war 
unexpectedly perished, and Nicias was able, on April 11, 

4 2 1  B.c., to conclude with Sparta that peace, called after his own 
name, which he hoped would end the Peloponnesian War for 
all time. 

PEACE AND WAR, 421-417 B.C. 
There followed a period of uneasy peace between the Greek 

cities; of alliances projected, spoilt, effected; of recriminations 
and of diplomatic finesse, much of it wasted, all of i t  suspicious. 
Corinth and Boeotia refused stoutly to be parties to the Peace of 
Nicias. Neither Sparta nor Athens fulfilled its conditions, though 
the latter did surrender her Spartan prisoners in good faith. But 
she retained Pylos and Nisaea when Sparta professed her in- 
ability to render up Amphipolis. And when, in July 420 B.c., a 
new Quadruple Alliance of Athens, Argos, Mantinea and Elis 
confronted a Spartan-Boeotian Alliance, the already moribund 
peace was doomed. This new democratic League was the work of 
one man at  Athens, Nicias' political rival Alcibiades. Like Dis- 
raeli entering on a public career about the age of 30, like him a 
man of brilliant talents and unbounded ambition he too in- 
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curred the undying distrust, even hatred, of the "respectable" 
majority of his fellow-citizens. Though henceforward to the end 
of the war Alcibiades' personality dominates Athenian life and 
politics, his unquestioned oratorical and military abilities could 
not surmount finally this handicap, and the party-animosity which 
he  provoked was the final cause of Athens' downfall. This is 
Thucydides' own certain judgment. 

Athens' "Third Offensive Strategy" was in idea her best. 
Thanks to her new Peloponnesian allies she now threatened Sparta 
e t  home and made her rival stake her very existence upon the 
fortunes of a single fight. Then, to her salvation, Sparta dis- 
covered in her King Agis the second of her great soldiers, one 
remarkable alike for strategical and for tactical ability. Taking 
the initiative, Agis assembled a powerful army a t  Phlius by a 
masterly piece of night-marching and descended from the north 
upon Argos. His Boeotian contingent failed him at  ,the critical 
moment, and, forced to extricate the remainder from peril as 
best he could, he concluded a much misunderstood treaty with 
the enemy. A few months later Argos, a t  Alcibiades' insistence, 
denounced the treaty, and the allies, though including only a 
miserably inadequate Athenian contingent and weakened further 
by the selfish absence of the Eleans, threatened Tegea. Agis 
hastened t o  the rescue, and the resulting battle of Mantinea in 
August 418 B.C. was so striking a Spartan victory that by this, 
the greatest land battle of the war, Sparta redeemed her lost 
reputation. Argos henceforward ceased to count. That the Third 
Athenian Strategy was so disastrous a failure was largely due 
to  the blind folly of Alcibiades' political enemies, through whom 
he himself was not elected general in this the decisive year of 
its trial. 

THE EXPEDITION AGAINST SYRACUSE, 416-413 B.C. 

One hope only of bold offence now remained for Athens. In  
416 B.c., on an appeal for help made by Egesta, Alcibiades ad- 
vocated vigorous intervention again in  Sicily. T o  conquer Syra- 
cuse, subdue the whole island, crush Carthage, and then return 
with triumphant prestige and added forces to  finish the war at  
home was a strategy which might seem to promise a great, even if 
a temporary success, and did in fact come within an ace of suc- 
ceeding a t  Syracuse itself. The expedition to Sicily was no error 
of judgment, and the glamour of the west which cast its spell 
over the vigorous youth of Athens was no false gleam. I n  vain 
Nicias urged the dreary alternative of continued operations in 
Chalcidice. Expedition after expedition had been sent there in 
419-417 B.C. and all had been dolefully futile. Only in the west 
could Athens win the war. The expedition was voted with en- 
thusiasm. On May 22 ,  415 B.c., the Hermae busts in Athens' 
streets were mysteriously mutilated. Despite the omen the great 
armada sailed in June, under three generals of equal authority, 
Alcibiades the author, Nicias the resolute opponent of the plan, 
and Lamachus, a straightforward soldier. Hardly had it  reached 
western waters when Alcibiades was recalled to stand his trial 
a t  Athens for sacrilege. H e  had in vain demanded a trial before 
he sailed. In  his absence his enemies played upon the religious 
credulity of the pious and upon the general dread of oligarchic 
plots. Alcibiades' own adherents were with him on shipboard. At 
Athens a death sentence awaited him. H e  eluded his escort and 
fled, furious, to Sparta. 

Some progress a t  first was made in Sicily. A preliminary land- 
ing at  Dascon in Syracuse Great Harbour in November 415 B.C. 
resulted in a useless Athenian victory. But in April 414 B.C. the 
whole fleet and army moved from Catana on Syracuse, and the 
Athenians began to encompass the city with a wall on the land- 
ward side while the fleet blocked the harbour approaches. But 
presently everything went wrong. Lamachus was killed, the fleet 
was heavily defeated, supplies ran short, a Spartan commander- 
in-chief, Gylippus, sent a t  Alcibiades' prompting, arrived to stif- 
fen the Syracusan defence, and the circumvallation was stopped 
by a cross-wall. I n  response to  Nicias' pitiful despatches Athens 
sent out Demosthenes with a second armada of 73 vessels. On 
his arrival, in July 413 B.c., he led an attack by night on the cross- 
wall, It was ruinously defeated. Nicias still dallied and refused 

Demosthenes' urgent entreaty t o  leave Syracuse. At last he had 
consented, after criminal delay, when, on August 27 ,  an eclipse 
of the moon worked on the men's superstitious fears and Nicias 
bowed to the soothsayers' mandate to remain. The Syracusans 
under Hermocrates and Gylippus seized the unexpected chance. 
The Athenian fleet was penned up in the Great Harbour by a 
boom across its mouth, and, in a final desperate engagement, was 
heavily worsted. The Athenians, abandoning the ships, struck 
inland for the hills, then, their road here blocked by the enemy, 
turned south again in two divisions. The rear, under Demosthenes, 
was surrounded on Sept. 14 in the olive-yard of Polyzelus and 
surrendered. The van, under Nicias, struggled on for two more 
days until, cut off on the banks of the river Assinarus, the sur- 
vivors of a bloody massacre surrendered also. The two captured 
generals were put to death, against Hermocrates' pleading, in 
cold blood. Many prisoners perished in the horrors of the quarries 
at  Syracuse. Scarcely a man returned to Athens. The great 
armada was annihilated. Thucydides' story of this disaster re- 
mains the masterpiece of Greek historical writing. In  its stark 
simplicity, sombre majesty, and tragic intensity, his narrative 
has never been sur~assed.  

ATHENS' RECOVERY, 412408 B.C. 

The whole Greek world now expected Athens' immediate down- 
fall. Sparta, who had resumed war officially in August 414 B.c., 
had the disposal of a fleet of equal or superior strength, with 
naval reinforcements added from the west. Athens' own best 
mariners were dead. Her treasury was practically empty. I n  
March 413 B.C. King Agis a t  Alcibiades' suggestion had occupied 
Decelea and kept her in a state of semi-blockade, and 20,000 of 
her slaves deserted to  the king. The cities of her empire fell 
away from her in a series of revolts in 412-411 B.C. Persia now 
for  the first time intervened actively in the war, and Sparta 
seemed able to count on the support of Tissaphernes, satrap of 
Sardis. Finally there was a successful conspiracy in Athens her- 
self against the utterly discredited democracy, and the oligarchic , extremists, Antiphon, Peisander and Phrynichus, seizing the power 
in June 41 I B.c., opened secret and treasonable negotiations with 
the enemy. Two men saved Athens in this extremity. At home the 
"Moderate" leader Theramenes frustrated and crushed the ex- 
tremists and established the "Constitution of the Five Thousand," 
which guarded the city and maintained the struggle. Alcibiades 
meanwhile had fled from Sparta to  Sardis and by his charm so 
prevailed upon Tissaphernes that the satrap's aid to Sparta in 
gold was niggardly and in ships was nil. The  Athenian navy, 
strongly democratic in sympathy, recalled Alcibiades to  command 
at  Samos, its base, and a t  Theramenes' urging the people in the 
city confirmed the election. Athens once more had a powerful 
fleet in being, but it  was her last, and could not with safety be 
divided, however strenuously reinforced. The  last stages of the 
war are purely naval. 

Presently operations shifted to the Hellespont, where a victory 
won by the Athenian commanders Thrasybulus and Thrasylus 
over the Spartan Mindarus a t  Cynossema in Sept. 411 B.c., if far  
from decisive, a t  least restored Athenian confidence, though all 
hopes of Persian support had by this time been proved fallacious. 
At this point Thucydides' narrative breaks off short, and Xeno- 
phon, an inferior and dull, though a n  honest and trustworthy 
writer, takes up the tale. But in March 410 B.C. Alcibiades and 
his colleagues won so crushing a victory over the hostile navy and 
its supporting Persian army on land a t  Cyzicus in the Sea of 
Marmora that the Athenians were once again indisputable mas- 
ters of the sea and Sparta actually suggested peace. The newly 
restored democracy under the demagogue Cleophon's guidance 
let slip the opportunity. Next year Alcibiades recaptured rebel 
Byzantium, cleared the Bosporus, secured Athens' corn supply, 
and so on June 16, 408 B.c., was able to  make a triumphal entry 
into Athens after seven years' absence. H e  received a rapturous 
welcome, though there were many who cherished bitter ill-will 
against him secretly; was appointed general with autocratic 
powers; and so left to rejoin the fleet, now once again a t  Samos. 
He never saw his city again. 



ATHENS' DOWNFALL, 407-404 B.C. 
Sparta a t  last discovered a great admiral in Lysander. Coming 

to his naval base a t  Ephesus in the autumn of 408 B.C. he built 
Up  a large wel i -equ i~~ed  fleet, assisted the new satrap, Prince 
cyrus, second son of the ~ e r s i a n  king, who co-operated enthusias- 
tically with the Spartan, placing Persia's illimitable resources and 
his own private purse a t  the latter's command. Persian vacillation 
thus ended, the only flaw in Sparta's naval organization was the 
rule forbidding the same man to hold the admiral's ofiice in two 
consecutive years. I n  407 B.C. Lysander resisted steadily all Alci- 
biades' efforts to entice him out to battle. Then that weakness,, 
shortage of supplies, which hampered all Athenian operations in 
the u ~ ~ ~ i ~ ~  war,,' ~ l ~ i b i ~ d ~ ~  to divide his fleet. H~ 
himself sailed north to  ~ l u n d e r  enemy coast towns, leaving in 
observation at  Notium a squadron under one Antiochus, a good 
seaman and an old friend from boyhood, with strict orders not 
to offer battle, ~~~i~~ his absence at  hostile cyme 
Antiochus challenged Lysander insultingly to combat. The latter 
sallied out of harbour and routed him. Alcibiades returned and 
renewed the blockade of the foe, but the mischief was done. 
His personal enemies a t  Athens persuaded the people to dismiss 
him from his H~ withdrew quietly to a castle on the 
Hellespont, and a new board of generals next year replaced him. 

Lysander, too, was superseded by Callicratidas, a brave and 
energetic officer. The latter, all hindrances placed in 
his way by Lysander and Cyrus, blockaded the Athenian Conon 
in Mitylene harbour. A large Athenian fleet, raised with desperate 
energy, sailed from Peiraeus to this general's succour. At the re- 
sulting battle of Arginusae in August 406 B.C. the fleets engaged 
were the largest hitherto seen a n  both sides in the war, but the 
tactics were nearly as clumsy as in the days before Phormio. 
Callicratidas was defeated heavily and he himself was drowned. 
Again Sparta offered peace. Again Cleophon, in drunken madness, 
secured its rejection. The  very victory was marred by a failure, 
due in part only to  heavy weather, to  rescue many hundred drown- 
ing Athenian sailors from sinking or waterlogged ships. The 
generals were recalled to  Athens. Six who obeyed were put on 
trial and, illegally condemned en bloc, were executed, Theramenes, 
whom they had tried to make their scapegoat, being largely re- 
sponsible for their doom, By their removal he may have hoped 
to achieve Alcibiades7 recall even a t  the eleventh hour. In this 
he failed. The new generals of 405 B.C. were, with one exception, 
Alcibiades' political opponents. 

These proceeding to Ionia, moved the entire fleet up to the 
open roadstead of Aegospotami in the Hellespont. Lysander lay 
opposite in security a t  Abydos. I n  vain Alcibiades rode down to 
warn his compatriots of their perilous position. Insults rewarded 
this, the last of his many efforts to  save his city. By a clever 
ruse de guerre Lysander in Sept. 405 B.C. captured the whole of 
the opposing fleet without a blow and "in one single hour brought 
the longest of wars to an end." Only Conon and some 20 

Athenian ships escaped. So Athens lost her fleet and, with it, 
the war, thanks t o  incompetence and political partisanship com- 
bined. With slow deliberation Lysander sailed upon the city and 
blockaded Peiraeus. King Pausanias lay with his army outside 
the walls. After six terrible months of slow starvation Theramenes 
secured terms from Sparta tolerable compared with the utter 
destruction of the city demanded by Corinth and Thebes. On 
April 25, 404 B.c., Athens capitulated, and the Spartans marched 
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rank of a world-epic, almost of a world-tragedy, a struggle which 
has seemed to SOme little better than a Petty quarrel of ancient 
days. 

BIBLIOGRAPHY.-(I) Ancient: Thucydigles, Xenophon, Uellenica, I., 
11.; Diodorus XII,, 39-Xw., 11.; Plutarch, Lives of pericleS, NiciaS, 
Alcibiad=, Lysander; Aristotle, Athe~tian Constitution, chs. ~ ~ v i i i . - ~ l . ;  
Heltenica Oxyvhynchia, chs. ii. and xii.; Aristophanes passim. (See list 
of passages cited in Henderson infra, Index 11.; Nepos, Lives of 
*lcibiades> Lysander and Thrasybulus.) 

(2) Modern: J. B. Bury, The Ancient Greek Historians, ch. iii, 
(19,9) ; G .  B. Grundy, Thucydides and the Ifistory o f  his Age 
(19~1) ; Cambridge Ancient History, vol. v., chs. viii.-~ii. (F. E. 
Adcock and W. S. Ferguson; (1927)~ full bibliography; B. W. Hender- 
son, The Great War  between Athens and SParta, a companion t o  the 
military history o f  Thucydides (1927). Index IV. contains references 
to modern writers. Chief among general histories of Ancient Greece 
dealing with the war are those of Evelyn Abbott, J. B. Bury, E. A. 
Freeman, George Grote, Adolf Holm, Julius Beloch, Georg Busolt, 
Eduard Meyer, K. Pohlmann, Gustav Gilbert, Beitriige zur innern 
Geschichte Athens (1877) ; F.  M. Cornford, Thucydides Mythistorkus 
(1907) ; Admiral Sir Reginald Custance, W a r  at Sea (1919) ; G. F. 
Abbott, Thucydides,. a study in historical (1926). (B, W. H,) 

PELOPONNESUS ("Island Pelo~s"), the ancient (and 
modern Greek official) name for the part of Greece south of the 
'Isthmus of Corinth. I n  mediaeval times it  was called the Morea, 

its a in shape. 
PELOPS, in Greek legend, the grandson of Zeus, son of 

Tantalus and Dione, and brother of Niobe. His father's home was 
On Mt. Sipylus in  Asia Minor. Tantalus one day served up to the 
gods his own son Pelops, boiled and cut in pieces. 'l%e gods 
detected the crime, and none of them would touch the food except 
Demeter, who, distracted by the loss of her daughter Persephone, 
ate of the shoulder. The gods restored Pelops to  life, and the 
shoulder ~ ~ n s u m e d  by Demeter was replaced by one of ivory. 
Poseidon carried P e l o ~ s  off to O l ~ m ~ u s ,  where he dwelt with 
the gods, till, from his father's sins, he was cast out from heaven. 
Then, taking much wealth with him, he went to  Pisa in Elis and 
Won H i ~ ~ o d a m e i a  by the treachery of M ~ r t i l u s  (cf. OENOR~AUS). 
When M ~ r t i l u s  claimed his promised reward, Pelops flung him 
into the sea near Geraestus in Euboea, and from his dying curse 
sprang the woes of the house of P e l o ~ s .  Among the sons of Pelops 
by H i ~ ~ o d a m e i a  were Atreus, T h ~ e s t e s  and Chrysippus. Pelops 
is closely connected with Olympia. A mound there was supposed 
(falsely) to  be his tomb; his sacrifice was an important part of 
the festival; he is said to  have celebrated the Games "more not- 
ably than any man before him" (Paus. v., 8, 2 ) .  I t  is likely 
that his family is of the eastern branch of the Achaeans known 
from Hittite records to have existed in Asia Minor in early times. 

PELOTA, a Spanish word meaning ball. I t  is also used to 
denote various ball games whose traditional home is in the 
Basque provinces of France and Spain, but which are played 
regularly or occasionally in many places, e.g., Madrid, Barcelona, 
Buenos Aires, Havana, etc. I n  the Basque country these games 
are Ihe national pastime and every town and village has a court 
or courts. 

PELOTAS, a city of the State of Rio Grande do Sul, Brazil, 
on the left bank of the SBo Gonqalo river near its entrance into 
the Lagoa dos Patos, about 30 mi. N.W. of the city of Rio Grande. 
Area of nzu?zicipio 1,155 sq.mi.; pop. (1940) 105,852. The Rio 

1 Grande-Bag6 railway communicates with the city of Rio Grande, 
1 and with the railways extending to BagC, Cacequi, Santa Maria, 

Passo Fundo, Uruguaiana and PBrto Alegre. The Sbo Gonqalo 
in. H e r  long walls were pulled down to the merry sound of 
flutes. Her  empire was dissolved. Samos, alone defiant, was 
taken. T h e  oligarchy of the "Thirty Tyrants" was established at  
Athens, and Critias, its chief, presently secured the judicial 
murder of Theramenes in the city and the assassination of Alci- 
biades a t  Phrygian Melissa. "Liberty returned to Hellas." The 
Peloponnesian War was ended. 

With the war the greatest, if not the happiest days of Athens' 
history are ended. Her  political pre-eminence passes away. In- 
terest centres rather on Thebes and Macedon in the qth, on 
Achaea and Sparta in the 3rd century. Hence it  is that the Pelo- 
ponnesian War enjoys such importance in world-history. Apart 
from this, i t  is the genius of Thucydides which has raised to the 

river is the outlet of Lagoa Mirim, and Pelotas is therefore con- 
nected with the inland water routes. The city is built on an open, 
grassy plain (campo), a little aboye the level of the lake (28 ft. 

' above sea level) Pelotas is the centre of the xavqzre (jerked 
beef) industry of Rio Grande do Sul. I n  its outskirts and 
the surrounding country are an immense number of xavqz~eadas 
(slaughterhouses), with large, open yards where the dressed beef, 
lightly salted, is exposed to the sun and air. There are many 
factories or packing houses where the by-products are prepared 
for market- Pelotas became a vila in 1830 and a city in 1835- 

BELTASTS, properly, ancient Greek soldiers, carrying a light 
shield ( ~ ~ X T T )  instead of the heavier shield (h -~~ ,~ , ,  
carried by the Hoplites. They were light infantry and WCrp 
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recruited originally from Thracian mercenaries. After Iphicrates 
made them an efficient fighting force the term peltasts was 
applied to all light infantry (cf. Xen. Hell. iv., 4, 16 and 5, 12). 

PELTIER, JEAN CHARLES ATHANASE (1785- 
1845), French physicist, born at  Ham (Somme), found that 
heat is absorbed or liberated at  the junction of two dissimilar 
metals in a circuit carrying an electric current. This is known as 
the "Peltier effect" (see ELECTRICITY: Thermoelecfricity). Peltier 
died in Paris on Oct. 27, 1845. 

PELUSIUM, an ancient city and port of Egypt, now repre- 
sented by two large mounds close to the coast and the edge of 
the desert, 20 m. E.  of Port Said. I t  lay in  the marshes at  the 
mouth of the most easterly (Pelusiac) branch of the Nile, which 
has long since been silted up, and was the key of the land towards 
Syria and a strong fortress, which, from the Persian invasion at 
least, played a great part in all wars between Egypt and the East. 

PEMBA, an island in the Indian ocean off the east coast of 
Africa, forming part of the sultanate of Zanzibar. Pemba lies 
30 m. N.N:E. of Zanzibar island between 4" 80' and 5" 30' S., 
and 39O 35' and 39' 50' E. I t  is some 40 m. long and 10 across 
a t  its broadest part, and has an area of 380 sq.m. I t  is of coral 
origin. From its luxuriant vegetation it  gets its Arabic name 
of Al-huthera-"The Green." The average rainfall is 83 inches a 
year; the mean temperature about 80" F. Pop. (1931) 97,687. 
Most of the inhabitants are of Bantu stock and are known as Wa- 
pemba. The land is chiefly owned by Arab proprietors, who work 
their plantations with- Swahili labour, and with negroes from the 
mainland. Up to 1897 the labourers were slaves. The great major- 
ity of the plantations are devoted to cloves, the number of planta- 
tions of coco-nut palms being comparatively small. The 
preponderance of clove plantations dates from a cyclone which 
in 1872 destroyed nearly all the clove-trees in the island of 
Zanzibar. Thereupon, to benefit from the great rise in the price 
of cloves, the Pemba planters cut down their palms and planted 
cloves. The Llandolphia rubber-vine is indigenous, and since 
1906 Ceara rubber-trees have been planted. Rubber is a minor 
export. Rice, the chief of Pemba's imports, could be grown. 
Shaki-Shaki, the capital and the centre of trade, is centrally 
situated at  the head of a shallow tidal creek partly blocked by 
dense growths of mangroves. Mkoani is on the south-west coast, 
Kishi-Kashi on the north-west coast; a t  the last-named port there 
is a deep and well-sheltered harbour. (See 'also ZANZIBAR.) 

PEMBROKE, EARLS OF. The title of earl of Pembroke 
has been held successively by several English families, the juris- 
diction and dignity of a palatine earldom being originally attached 
to it. The first creation dates from 1138, when the earldom of 
Pembroke was conferred by King Stephen on Gilbert de Clare 
(d. 1148), son of Gilbert Fitz-Richard, who possessed the lordship 
of Strigul (Estrighoiel, in Domesday Book), the modern Chep- 
stow, and who, after the battle of Lincoln ( I I ~ I ) ,  in which he 
took part, joined the party of the empress Matilda, and married 
Henry 1,'s mistress, Isabel, daughter of Robert de Beaumont, 
earl of Leicester. For his son Richard, 2nd earl and for William 
Marshal, earl of Pembroke, who succeeded to the title through 
his marriage with Isabel, Richard's daughter and heiress, see 
separate articles. 

Marshal's eldest son, WILLIAM MARSHAL (d. 1231), 2nd earl 
of Pembroke of this line, passed some years in warfare in Wales 
and in Ireland, where he was justiciar from 1224 to 1226; he also 
served Henry 111. in France. His second wife was the king's 
sister, Eleanor, afterwards the wife of Simon de Montfort, but 
he left no children. His brother RICHARD MARSHAL (d. 1234), 
3rd earl, came to the front as the leader of the baronial party, 
and the chief antagonist of the foreign friends of Henry 111. 
Fearing treachery he refused to visit the king a t  Gloucester in 
Aug. 1233, and Henry declared him a traitor. H e  crossed to 
Ireland, where Peter des Roches had instigated his enemies to 
attack him, and in April 1234 he was overpowered and wounded, 
and died a prisoner. His brother GILBERT (d. 1241), who became 
the 4th earl, was a friend and ally of Richard, earl of Cornwall. 
CVhen another brother, ANSELM, the 6th earl, died in Dec. 1245, 
the male descendants of the great earl marshal became extinct. 

The extensive family possessions were now divided among 
Anselm's five sisters and their descendants, the earldom of Pem- 
broke reverting to the Clgwn. 

The next holder of the lands of the earldom of Pembroke, 
WILLIAM DE VALENCE (d. 1296), a younger son of Hugh de 
Lusignan, count of La Marche, by his marriage with Isabella of 
Angoulsme (d. 1246), widow of the English king John, was born 
at  Valence, near Lusignan. I n  1247 William and his brothers, Guy 
and Aymer, crossed over to England at the invitation of their 
half-brother, Henry III . ,  who arranged a marriage between Wil- 
liam and Joan de Munchensi (d. 1307) a grand-daughter of 
.William Marshal, 1st earl of Pembroke. H e  was hated as one 
of the most prominent of the rapacious foreigners. He quar- 
relled with Simon de Montfort, refused to comply with the 
provisions of Oxford, and took refuge in Wolvesey castle a t  
Winchester, where he was besieged and compelled to surrender 
and leave the country. I n  1259 he and Earl Simon were formally 
reconciled in Paris, and in 1261 he was again in England. H e  
fought for Henry a t  the battle of Lewes, and then, after a stay 
in France, he landed in Pembrokeshire, and took part in 1265 in 
the siege of Gloucester and the battle of Evesham. After the 
royalist victory he was restored to his estates and accompanied 
Prince Edward, afterwards Edward I., to Palestine. H e  died a t  
Bayonne on June 13, 1296, and was buried in Westminster abbey. 

His eldest surviving son, AYMER (c. 1265-1324), fought a t  
Bannockburn; -in 1317, when returning to England from Rome, 
he was taken prisoner and was kept in Germany until a large 
ransom was paid. I n  1318 he again took a conspicuous part in 
making peace between Edward and his nobles, and in 1322 assisted 
at  the formal condemnation of Earl Thomas of Lancaster, and 
received some of his lands. His wife, Mary de Chatillon, was the 
founder of Pembroke college, Cambridge. 

I n  1339 LAURENCE, LORD HASTINGS (d. 1348)~  a great-grand- 
son of William de Valence, having inherited through the female 
line a portion of the estates of the Valence earls of Pembroke 
was created, or recognized as, earl of Pembroke. His son JOHN 

(d. 1376) married Margaret Plantagenet, daughter of King 
Edward III . ,  and on the death without issue of his grandson in 
1389 the earldom of Pembroke reverted again to the Crown, 
while the barony of Hastings was dormant till 1840. 

I n  1414 HUMPHREY PLANTAGENET, fourth son of King Henry 
IV., was created duke of Gloucester and earl of Pembroke for 
life, these titles being subsequently made hereditary, with a 
reversion as regards the earldom of Pembroke, in default of heirs 
to Humphrey, to WILLIAM DE LA POLE, earl of Suffolk. Accord- 
ingly, on the death of Humphrey, without issue, in 1447 this 
nobleman became earl of Pembroke. H e  was beheaded in 1450 
and his titles were forfeited. I n  1453 the title was given to SIR 
JASPER TUDOR, half-brother of King Henry VI. Sir Jasper being 
a Lancastrian, his title was forfeited during the predominance 
of the house of York, but was restored on the accession of Henry 
VII. On his death without heirs in 1495, his title became extinct. 

During his attainder Sir Jasper was taken prisoner by  SIR 

WILLIAM HERBERT (d. 1469), a Yorkist, who had been raised 
to the peerage as Baron Herbert by Edward IV., and for this 
service Lord Herbert was created earl of Pembroke in 1468. His 
son William (d. 1491) received the earldom of Huntingdon in 
lieu of that of Pembroke, which he surrendered to Edward IV.. 
who thereupon conferred i t  (1479) on his son EDWARD, PRINCE 

OF WALES; and when this prince succeeded to the throne as 
Edward V., the earldom of Pembroke merged in the Crown. 
ANNE BOLEYN, a few months previous to her marriage with 
Henry VIII  , was created marchioness of Pembroke in 1532. 

The title of earl of Pembroke was next revived in favour of 
SIR WILLIAM HERBERT (c. 1501-IS~O), whose father, Richard 
was an illegitimate son of the 1st earl of Pembroke of the house 
of Herbert. H e  had married Anne Parr, sister of Henry VIII.'s 
sixth wife, and was created earl in 1551. The title has since been 
held by his descendants. 

His elder son HENRY (c. 1534-I~OI), who succeeded as 2nd 
earl, was president of Wales from 1586 until his death. H e  mar- 
ried in 1577 MARY SIDNEY, the famous countess of Pembroke 
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(c. 1561-I~ZI), third daughter of Sir Henry Sidney and his wife 
Mary Dudley. Sir Philip Sidney, her eldest brother, wrote the 
Countess of Pembroke's Arcadia for her pleasure. The two also 
worked at  a metrical edition of the Psalms. On his death she 
made herself his literary executor, correcting the unauthorized 
editions of the Arcadia and of his poems, which appeared in 1590 
and 1591. Spenser dedicated his Ruines of T ime  to her, and refers 
to her as Urania in Colin Clout's come hovze againe; in Spenser's 
Astropltel she is "Clorinda." I n  1599 Queen Elizabeth was her 
guest a t  Wilton, and the countess composed for the occasion a 
pastoral dialogue in praise of Astraea. 

The Countess's other works include: A Discourse of  Life and Death, 
translated from the French of Plessis du Mornay (15g3), and Antoine 
(15g2), a version of a tragedy of Robert Garnier. 

WILLIAM HERBERT, 3rd earl of Pembroke ( I  580--1630), son of 
the 2nd earl, was a conspicuous figure in the society of his time 
and at  the court of James I. H e  was lord chamberlain of the 
royal household (1615 to 1625) and lord steward (1626 to 1630). 
He was chancellor of the University of Oxford in 1624 when 
Thomas Tesdale and Richard Wightwick refounded Broadgates 
Hall and named it  Pembroke college in his honour. By some 
Shakespearian commentators Pembroke has been identified with 
the "Mr. 'W. H." referred to as "the onlie begetter" of Shake- 
speare's sonnets in the dedication by  Thomas Thorpe, the owner 
of the published ms., while his mistress, Mary Fitton (q.v.), has 
been identified with the "dark lady" of the sonnets. (See  SHAKE- 
SPEARE, WILLIAM.) H e  and his brother Philip are the "incom- 
parable pair of brethren" to whom the first folio of Shakespeare 
is inscribed. The earl left no sons when he died in London on 
April 10, 1630. 

His brother, PHILIP HERBERT, the 4th earl (1584-1650), was 
for some years the chief favourite of James I .  I n  1605 the king 
created him earl of Montgomery and Baron Herbert of Shurland, 
and since 1630, when he succeeded to the earldom of Pembroke, 
the head of the Herbert family has carried the double title of 
earl of Pembroke and Montgomery. Charles I., made him lord 
chamberlain in 1626 and frequently visited him at Wilton H e  
worked to bring about peace between the king and the Scots in 
1639 and 1640, but when in the latter year the quarrel between 
Charles and the English parliament was renewed, he deserted the 
king who soon deprived him of his office of chamberlain. Trusted 
by the popular party, Pembroke was made governor of the Isle 
of Wight, and he was one of the representatives of the parliament 
on several occasions, notably during the negotiations at  Uxbridge 
in 1645 and at  Newport in 1648, and when the Scots surrendered 
Charles in 1647. I n  1649, although a peer, he was elected and took 
his seat in the House of Commons as member for Berkshire. 

His eldest surviving son, PHILIP (1621-1669), became 5th 
earl of Pembroke, and 2nd earl of Montgomery; he was twice 
married, and was succeeded in turn by three of his sons, of whom 
THOMAS, the 8th earl ( c .  1656-1733), was a person of note 
during the reigns of William 111. and Anne. 

His son HENRY, the 9th earl (c. 1689-1750). was a soldier, but 
was better known as the "architect earl." H e  was largely re- 
sponsible for the erection of Westminster Bridge. The title 
descended directly to  HENRY, 10th earl ( I  734-1 794), a soldier, 
who wrote the Method  of Breaking Horses (1762); GEORGE 

AUGUSTUS, I ~ t h  earl ( I  759-1827), an ambassador extraordinary 
to Vienna in 1807; and ROBERT HENRY, 12th earl (1791-1862), 
who died without issue. GEORGE ROBERT CHARLES, the 13th earl 
(1850--1895), was a grandson of the 11th earl and a son of 
Baron Herbert of Lea (q.v.), whose second son SIDNEY 14th earl 
(1853-1913), inherited all the family titles a t  his brother's death. 
Sidney's son REGINALD HERBERT (b. 1880) succeeded his father 
as 15th earl in 1913. 

See G. T. Clark, The Earls, Earldom and Castle of Penzbroke (Tenby, 
1880) ; J. R. PlanchC, "The Earls of Strigul" in vol. x. of the Proceed- 
ings of t he .  British Archaeological Association (1855) ; and G. E. 
C(okayne) , Complete Peerage, vol. vi. (1895). 

PEMBROKE, RICHARD DE CLARE, 2ND EARL OF 
(d. 1176), commonly known as "Strongbow," son of Gilbert de 
Clare, the first earl, succeeded to his father's estates in 1148, but 

had forfeited or lost them by 1168. In  that year Dermot, king of 
Leinster, driven out of his kingdom by Roderick, king of Con- 
naught, came to solicit help from Henry 11. H e  secured the 
services of Earl Richard, promising him the hand of his daughter 
Eva and the succession to Leinster. The  earl crossed over in 
person ( I I ~ o ) ,  took both Waterford and Dublin, and was mar- 
ried to Eva. But Henry II., jealous of this success, ordered all 
the troops to return by Easter 1171. I n  May Dermot died; this 
was the signal of a general rising, and Richard barely managed 
to keep Roderick of Connaught out of Dublin. Immediately 
afterwards he hurried to England to solicit help from Henry II. ,  
and surrendered to him all his lands and castles. Henry crossed 
over in Oct. 1172; he stayed in Ireland six months, and put his 
own men into nearly all the important places, Richard keeping 
only Kildare. I n  1173 Richard went in person to France to  help 
Henry II. ,  and was present a t  Verneuil, being reinstated in 
Leinster as a reward. I n  1174 he advanced into Connaught and 
was severely defeated, but fortunately Raymond ie Gros re- 
established his supremacy in Leinster. Early in 11 76 Richard died, 
just as Raymond had taken Limerick for him. As he had no 
male issue his ddughter, Isdbel, be~drne countess of Pembroke 
in her own right, and the title was borne by her husband, Sir 
William Marshal. (See  below.) Strongbow was the statesman, 
as the Fitzgeralds were the soldiers, of the conquest. H e  was 
buried in the cathedral church of Dublin, where his effigy and 
that of his wife are still preserved. 

See Giraldus Cambrensis, Expugnatio hibernica; and the Song of 
Dermot, ed. G. H .  Orpen (1892). 

PEMBROKE, WILLIAM MARSHAL, IST EARL OF (?  - 
1219), English statesman, second son of John le MarCchal, by 
Sibylle, the sister of Patrick, earl of Salisbury, succeeded to the 
title through his marriage with Isabel, daughter of Richard, and 
earl of Pembroke (9.v.). I n  1170 he was admitted to  the house- 
hold of Prince Henry, the heir-apparent, and remained there until 
the death of his young patron (1183). H e  undertook a pilgrimage 
to the Holy Land, where he served as a crusader with distinction 
for two years. Although he had abetted the prince in rebellion he 
was pardoned by  Henry 11. and admitted to the royal service 
about 1188. I n  1189 he covered the flight of Henry 11. from 
Le Mans t o  Chinon, and, in a skirmish, unhorsed the undutiful 
Richard Coeur de Lion. None the less Richard, on his accession, 
promoted Marshal and confirmed the old king's licence for his 
marriage with the heiress of Strigul and Pembroke. This match 
gave Marshal the rank of an earl, with great estates in Wales 
and Ireland, and he was included in the council of regency which 
the king appointed on his departure for the third crusade (1190). 
H e  took the side of Prince John when the latter expelled the 
justiciar, William Longchamp, from the kingdom, but in 1193 
he joined with the loyalists in making war upon the prince. 
Richard allowed him to succeed his brother, John Marshal, in the 
hereditary marshalship, and on his death-bed designated him as 
custodian of Rouen and of the royal treasure during the inter- 
regnum. 

Though he quarrelled more than once with John, Marshal was 
one of the few English laymen who clung to the royal side through 
the Barons' War. H e  was one of John's executors, and was sub- 
sequently elected regent of the king and kingdom by  the royalist 
barons in 1216. He prosecuted the war against Prince Louis and 
the rebels with remarkable energy. I n  the battle of Lincoln (May 
1217) he charged and fought at  the head of the young king's 
army, and he was preparing to besiege Louis in London when the 
war was terminated by the naval victory of Hubert de Burgh in 
the straits of Dover. H e  was criticized for the generosity of the 
terms he accorded to Louis and the rebels (Sept. 1217); but his 
desire for an expeditious settlement was dictated by sound states- 
manship. Self-restraint and conlpromise were the key-notes of 
Marshal's policy. Both before and after the peace of 1217 he 
reissued Magna Carta. H e  fell ill early in the year 1219, and died 
on May 14, at his manor of Caversham near Reading. H e  was 
succeeded in the regency by Hubert de Burgh, in his earldom by 
his five sons in succession. 

See the metrical French life, N!stoire de Guillaume le Markrhal 
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(ed. P. Meyer, 3 vols., 1891-1901) ; G. J. Turner, "Minority of Henry 
111." (Trans. Royal  Hist. Soc., new series, vol. xviii., PP. 245-295) ; 
and W. Stubbs, Constitutional History, chs. xii. and xiv. (Oxford, 
1896-97). 

PEMBROKE, a town of Ontario, Canada, capital of Renfrew 
county, 74 mi, W.N.W. of ottawa by rail on the south shore of 
Allumette lake, an expansion of the ~ t t ~ ~ ~ ~  river, and on the 
canadian pacific and canadian ~ \ r ~ ~ ~ ~ ~ ~ l  railways. Pop. (1941) 
II,159. is the seat of a R~~~~ catholic bishopric, an important 
centre in the lumber trade. 

PEMBROKE, municipal borough and county town of Pem- 
brokeshire, Wales. Pop. (est. 1938) 11,560. Area 8.8 sq.mi. I t  is a 
walled town on a creek of Milford H ~ ~ ~ ~ ,  and consists of a long 
street running from the station on the east to the mediaeval 
castle on the west. A stone fortress seems to have been built here 
by ~ ~ ~ ~ l f  de M~~~~~~~~~ about and in the 12th alld 13th 
centuries the castle was enlarged by the Earls palatine of pen,- 
broke, who made it  their chief seat. The circular vaulted keep 
built by william ~ ~ ~ ~ h ~ l l  (c. 1200) is 75 ft. high with walls ft. 
thick. ~h~ G~~~~ ~ ~ 1 1  is built over the ' t ~ ~ ~ ~ ~ , n  a natural sub- 
terranean passage giving access to  the harbour. As capital of the 
Palatinate, and the nearest port for  Ireland, Pembroke was one 
of the most important fortified sites of the west. ~~~i~~ the 
castle are the remains of ~~~k~~~ founded by ~ ~ ~ ~ l f  de 
M~~~~~~~~~ in Iog8 for ~ ~ ~ ~ d i ~ ~ i ~ ~  monks as a cell of sites in 
~~~~~~d~ but given to s t .  ~ l b ~ ~ ~  in 1473. ~h~ town grew around 
the castle and was first incorporated by Henry I in 1109, and 
again by Richard de Clare in I T  jq, and its privileges were later 
confirmed and extend~dd. i ~ i t h  the ~~t of union in 1536 the 
county Palatine of Pembroke was abolished and in 1835 the cor- 
poration of Pembroke town was remodelled. At the outbreak of 
the Civil War the castle was garrisoned for the Parlialnent by the 
mayor, John Poyer, but in 1647 he declared for the king. Cram- 
well himself besieged the castle, which fell, and Payer was exe- 
cuted. The new town that grew around the government dockyard, 
established in 1814, is known as Pembroke Dock. The dockyard 
was closed in 1926 but there is an R.A.F. flying boat base. 

PEMBROKESHIRE (Sir Benfro, Dyfed), the most west- 
erly county of South Wales, bounded northeast by Cardigan, east 
by Carmarthen, south by the Bristol channel, and west and north- 
west by St. Bride's bay and Cardigan bay of St. George's than- 
nel. The coastline is much indented and over 140 in length. 
Area 614.1 sq.mi. Pop. (1938) 83,200. 

Geology.-The region falls naturally into an upland nor thek  
section of older rocks and a lowland southern section of somewhat 
newer rocks. I n  the north the rocks range from pre-Canlbrian 
near St. David's to the Ordovician and Silurian, forming the mass 
of the Preseli hills which reach 1,760 f t .  in Preseli TOP. The 
general strike of the beds is southwest t o  northeast. From the 
Carmarthenshire border westward the rocks of the northern set- 
tion of the county become older and older-Silurian, Ordovician 
(Arenig, Llandeilo and Bala beds), Cambrian (Lingula Flags and 
Treinadoc beds) and finally pre-Cambrian granitic (Dimetian) 
and volcanic (Pebedian) rocks near St. David's. As the rocks get 
older t o  the west so the elevation of the hills becomes reduced 
and the Preseli finger out to  sea forming numerous headlands, 
islands and bays. The rocks of the north and west are inter- 
spersed &-ith igneous material such as the gabbros and diabases 
of Strumble Head, Fishguard, Llanwnda and Preseli; diorites 
northwest of St. David's, bostonites and porphyrites about Aber- 
castle and the basaltic laccolite of Pen Caer, besides various con- 
temporaneous acid lavas and tuffs. The Ordovician and Silurian 
rocks extend southward to the neighbourhood of Narberth and 
Haverfordwest, where Arenig, Llandeilo, Bala and Llandovery 
beds are recorded. Silver-bearing lead has been mined at  Llan- 
fyrnach. The southern plain is open to the sea and may be 
looked upon geologically as a continuation westwards of the 
south Wales coalfield, with associated Lower Carboniferous, Old 
Red Sandstone and narrow belts of Silurian rocks, the whole 
having been considerably folded and faulted, producing a general 
north-west to south-east strike. The coal measures, highly in- 
clined and anthracitic, stretch across from Carmarthen bay to the 

shore of St. Bride's bay; they are bordered on the north and 
south-east by the Millstone Grits, Carboniferous Limestone series 
and old ~~d sandstone. on account of the folding the limestone 
appears again farther south a t  Pembroke, Caldy island and St. 
Gowan's Head, of the remaining ground 
Haven being occupied by Old Red Sandstone with infolded strips 
of Silurian. There has been much general subsidence of the 
coastline and the lower sections of many of the valleys have been 
drowned. The submerged lower reaches of the eastern and western 
Cleddan form Milford Haven. There are submerged forests in 
the vicinity of Amroth. 

His to ry  and E a r l y  Settlement.- The outstanding feature 
of the early history of Pembrokeshire is its importance in Mega- 
lithic times. The north-west section of the county (including the 
southern slopes of the Preseli hills) is especially rich in Megalithic 
remains-dolmens, alignments, standing stones and stone circles. 
There are similar remains in the southern half of the county but 
they are not nearly so marked, as a group, as in  the north-western 
district. This wealth of Megalithic remains suggests that north- 
west Pembrokeshire had cultural relations with many of the north- 
west promontories in the when meta1 was 
beginning be in the west. The interest the 
circle culture in Pembrokeshire was increased when i t  was shown 
that the stones forming the inner circle a t  Stonehenge were de- 
rived from rocks in Pembrokeshire (see H. H.  Thomas "The 
Source of the Stones of Stonehenge," Antiquaries Jour. vol. iii., 
1923) There are well preserved dolmens at  Longhouse near 
 matter^, Pentre, Evan, Nevern and near Moylgrove. The stone 
circle known as Parc-y-Marw near Fishguard is well preserved. 

The county a Age objects 
though isolated finds fringe, as it  were, the megalithic area. The 
mmber  of h i l l - to~  camps, presumably of Romano-British type 
and date, is important, especially guarding ways in from the 
Coast, though actual Roman influence in the county is very slight. 
Castell Flemish on the south-west slopes of the Preseli was 
probably a military site. I t  is probable that the hill-top camps 
continued to be occupied through the post-Roman centuries as 
the county suffered badly from raiders from over the sea. I n  
Pembrokeshire, as in Ireland, the native cultures lived on un- 
interrupted by l b m a n  influences, and Pembrokeshire was appar- 
ently invaded by the Irish Deisi about A.D. 270. I n  the early 
centuries of our era the county maintained its contacts with Ire- 
land and Brittany and became a great centre of Celtic Chris- 
tianity. Memorials of this period remain in the numerous church 
dedications and in the beautiful Celtic crosses such as those of 
Carew, Penally and Nevern. Stones with Ogham inscriptions 
have been found at  C a l d ~ ,  Bridell, St. Dogmael's. Cilgerran and 
other places. The route that had linked Ireland, Pembrokeshire, 
Corn~.a11, Brittany and north-west Spain in Megalithic times be- 
came the route of the Celtic saints and, in the middle ages, a n  
important pilgrim's way to the shrine of Santiago da Compo- 
stella (north-west Spain) (see A. Hartwell Jones, Y Cynimrodor, 
1912)- I n  a sheltered valley, a t  a focus of roads from a number 
of little landing places on the north-west coast of Pembrokeshire, 
there grew UP the great cathedral of St. David's ( q . ~ . ) ,  soon to 
become itself a centre of pilgrimage, and a t  the landing places 
were built chapels fo r  the pilgrims. St. Non's and St. Patrick's 
are probably very early. 

Pembrokeshire was known to the Welsh in these early times 
as Dyfed. On the death of Rhodri Mawr in 877, Dyfed fell nomi- 
nally under the sway of the princes of Deheubarth, or south 
Wales; their hold was never very secure, nor were they able t o  
protect the coast towns from the Scandinavian pirates. This is 
shown by the large number of Scandinavian place names that are 
found in the coastal districts, especially near the south coast. 
In  1092 Arnulf de Montgomery, son of Roger, earl of Shrews- 
bury, did homage to the king for  the Welsh lands of Dyfed. With 
the building of Pembroke castle, the Normans began to spread 
over southern Dyfed; while about the turn of the 12th century 
William Fitz Martin built Newport castle. which became the 
caput of his extensive lordship of Kemes (Cemmaes) between 
the river Teifi and the Preseli mountains. Flemish settlers were 
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price was about five shillings each, and as they were hard, stiff 
and unsatisfactory instruments they were not in great demand. 
T o  John Mitchell probably belongs the credit of introducing ma- 
chine-made pens, about 1822, and James Perry is believed to have 
been the first maker of steel slip pens. I n  1828 Josiah Mason, 
who had been associated with Samuel Harrison in the manufacture 
of split rings, saw Perry's pens on sale in Birmingham, and after 
examining them saw his way both to improve and to cheapen the 
process of making them. H e  therefore put himself in communica- 
tion with Perry, and the result was that he began t~ make barrel 
pens for him in 1828 and slip pens in 1829. Perry, who did much 
to popularize the steel pen and bring it  into general use, in his 
patent of 1830 sought to  obtain greater flexibility by forming a 
central hole between the points and the shoulders and by cutting 
one or more lateral slits on each side of the central slit; and in 
1831 an improvement, which consisted in forming elongated points 
on the nibs of the pens, was described by Joseph Gillott. 

The metal used consists of rolled sheets of cast- steel of the 
finest quality made from Swedish charcoal iron. These sheets, 
after being cut into strips of suitable width, annealed in a muffle- 
furnace and pickled in a bath of dilute sulphuric acid to  free the 
surface from oxidized scale, are rolled between steel rollers till 
they are reduced to ribbons of an even thickness, about ib inch. 
From these ribbons the pen blanks are next punched out, and 
then, after being embossed with the name of the maker o r  other 
marks, are pierced with the central perforation and the side or 
shoulder slits by which flexibility is obtained. After another an- 
nealing, the blanks, which up to this point are flat, are "raised" 
or rounded between dies into the familiar semi-cylindrical shape. 
The next process is to harden and temper them by heating them 
in iron boxes in a muffie-furnace, plunging them in oil, and then 
heating them over a fire in a rotating cylindrical vessel till their 
surfaces attain the dull-blue tint characteristic of spring-steel 
elasticity. Subsequently they are "scoured" in a bath of dilute 
acid, and polished in a revolving cylinder, The grinding of the 
points with emery follows, and the central slit is cut by the 
aid of two very fine-edged cutters. Finally, the pens are again pol- 
ished, are coloured by being heated over a fire in a revolving 
cylinder, and in some cases are coated with a varnish of shellac 
clssolved in alcohol. An increasing quantity of pens today are 
~ l a t e d  with metal alloys which give them a sil~er-like finish and 
increased resistance to acids and atmospheric conditions. Birming- 
ham was the first home of the steel-pen industry, a d  continues 
its principal centre. Manufacture on a large scale was begun in the 
U.S. about 1860 at  Camden, N.J. 

Metals other than steel have frequently been suggested by in- 
ventors, those most commonly proposed being gold, silver, zinc, 
German silver, aluminium and aluminium bronze. The latest 
development, introduced in 1926, is the manufacture of pens 
made from stainless steel. These pens are highly resistant to the 
acids used in writing inks and are non-tarnishing under extreme 
climatic conditions. (See also FOUNTAIN PEN.) 

PENALTY: see DAMAGES. 
PENANCE, that repentance or sorrow for  sins which in the 

Christian revelation is a requisite for salvation: llUnless you re- 
pent, you will all perish" (Luke xiii, 5 ) .  The English word derives 
from the Latin poenitentia, which in turn was used to render the 
Greek word , L L E T ~ V O L ~ .  I n  its root meaning, penance signifies re- 
gret or sorrow for a past act, though it connotes also the in- 
tention to avoid similar error in the future. The Greek word, 
on the other hand, signifies directly this change of heart for 
the future, while merely connoting sorrow for previous wrong 
doing. 

I n  Roman Catholic usage penance has a threefold meaning: 
first, interior repentance, a disposition of mind and will which 
includes both sorrow for past sins and a purpose of amendment 
for the future; secondly, the Sacrament of Penance, a religious 
rite in which the Christian who has sinned, after confession of 
sins and an act of interior penance, receives divine forgiveness 
through the absolution of the priest; finally, the word designates 
pe~titential works, either those imposed on the penitent by the 
priest in the sacramental rite, or those performed voluntarily 

by a repentant sinner, as a form of satisfaction to God for past 
sins and a manifestation of illterior repentance. 

PENANG, the town and island which, after Singapore, form 
the most important part of the British crown colony of Straits Set- 
tlements. The island is situated in 5' 24' N. and 100' 21' E., and 
distant about 2 4  mi. from the west coast of the MaIay peninsula. 
I t  is about 153 mi. long by 104 mi. wide at  its broadest point. I t s  
area is 108 square miles. The town, which is built on a prom- 
ontory nearest to the mainland, has been largely occupied by Chi- 
nese and Tamils, though the Malays were also well represented. 
Behind the town, Penang hill rises to a height of 2,428 f t .  There is 
a fine hill-railway. COCO-nuts are grown along the seashore, and 
rice is cultivated a t  Balek Pulau and in the interior. Penang has 
an excellent harbour. 

After 1867 Penang was under the administrative control of 
a resident councillor responsible to the governor of the Straits 
and aided by officers of the Malayan civil service. Unofficial 
members of the legislative council of the colony, which held its 
SlttlnGs In Slnga~ore, were appointed, with the sanction of the 
secretary of state for the colonies, to represent Penang. Their 
term of office was for  three years. The official name of the island 
Was Prince of Wales island and that of the town is Georgetown. 
In I941 the population of Penang island was estimated a t  245,281, 
of whom 41,291 were Malays, 165,206 Chinese, 32,115 Indians, 
21428 and 2j355 Eurasians. 

The main causes of the decline of Penang as a port were the losses 
of the Rangoon rice distribution trade and the loss of much Sumatran 
commerce, owing to the development of Sumatran ports. Subsidiary 
causes were the failure to dredge Sungei Pinang adequately and to 
relieve the congestion at Weld Quay. I'et in 1940 this port handled 
$35P00,000 (Straits) worth of trade per month, and through it z4% 
of Malaya's exports passed. Two tin smelters were on the island. 

Penang was founded on July 17, 1786, having been ceded to the 
~~~t India company by the sultan of ~ ~ d ~ h  in 1785 by an agreement 
with Captain Light. I t  was then almost uninhabited, and was made 
a penal settlement. In  1805 Penang was made a separate presidency, 
and when in 1826 Singapore and Malacca were incorporated with it, 
Penang continued to be the seat of government. In 1837 Singapore was 
made the capital of the Settlements. In 1867 the Straits Settlements 
were created a Crown colony, in which Penang and Malacca were in- 
cluded. In Dec. 1941 Penang was bombed and occupied by the Jap- 
anese. Some of the European population were evacuated. Large food 
and rubber stocks, as well as shipping, fell into ~ a ~ a n e s e  hands. 

PENARTH, an urban district and seaport, suburb of Cardiff, 
Glamorganshire, U'ales, situated on rising ground on the south 
side of the mouth of the Ely opposite Cardiff. Pop. (1938) 
16,080. Area 3.9 sq.mi. With modern additions the length of the 
tidal harbour is 13,000 ft. with a total frontage, Penarth and Car- 
diff sides, of r5,ooo ft.  The average width at  high water for  the 
first reach of the river is 600 it., length 4,000 ft., area j j  acres. 
The Lt'indsor double slipways between Penarth and Cardiff take 
vessels of 350 f t .  and of 3,500 gross tonnage. Penarth mainly ex- 
ports coal, although the tonnage fell considerably after 1921 due 
to trade depression. Timber, pulp, iron ore are imported. The 
G.W.R. Co. owns the docks. Penarth is a seaside resort. 

PENATES, Roman gods of the store-room, properly di 
penates (Lat. penus). This was, in old times, beside the atrium: 
the room which served as  kitchen, parlour, and bedroom in one; 
but in later times was in the back part of the house. I n  private 
cult they were associated with Vesta (q.v.), if indeed Vesta is 
not to be accounted one of them (see Servius on Virgil, den .  xi. 
211)~  and the lares (9.v.). A little offering of food was made 
at  each meal on such occasions as birthdays, marriages, and 
safe returns from journeys, the images were crowned and d e r -  
ings made to them of cakes, honey, wine, incense, and sometimes 
a pig (see ROMAN RELIGION). AS each family had its own 
penates, so the State, as a collection of families, had its public 
penates. The other towns of Latium had their public penates 
as well as Rome. The sanctuary of the whole Latin league was 
at Lavinium. T o  the penates a t  Lavinium the Roman priest2 
brought yearly offerings, and the Roman consuls, praetors, and 
dictators sacrificed both when they entered on and when they 
laid down their office. T o  them, too, the generals sacrificed before 
departing for their province. Alba Longa had also its ancient 
penates, and the Romans maintained the worship on the Albar, 
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mount long after the destruction of Alba Longa. The penates 
had a temple of their own a t  Rome. I t  was on the Velia near 
the Forum, perhaps on the site of the church of SS. Cosma e 
Damiano (see P. B. Whitehead in Amer. Journ. Archae. xxxi. 
p. I et seq., 1927). I n  this and many other temples the penates 
were represented by two images of youths seated holding spears. 

The origin and nature of the Penates publici was a subject 
of much discussion to the Romans themselves. They were traced 
to the mysterious worship of Samothrace; Dardanus, it was 
said, took the penates from Samothrace to Troy, and after the 
destruction of Troy, Aeneas brought them to Italy and estab- 
lished them a t  Lavinium. From Lavinium Ascanius carried the 
worship to Alba Longa, and from Alba Longa it  was brought to  
Rome. Others said they were the great gods to whom we owe 
breath, body, and reason, viz., Jupiter representing the middle 
ether, Juno the lowest air and the earth, and Minerva the highest 
ether, to  whom some added Mercury as the god of speech 
(Servius, on Aen. ii. 296; Macrobius, Sat. iii. 4, 8;  Arnobius, 
Adv. Nut. iii. 40). Others identified them with Apollo and Nep- 
tune. The so-called Etruscan penates were said to be Ceres, Pales, 
and Fortuna, to  whom others added Genizts Iovialis (Servius on 
Aen. ii. 325; Arnob. loc, cit.). Martianus Capella places the 
penates in the first of his 16 celestial regions. 

See G .  Wissowa, Gesammelte Abhandlungen, p. 95 et. seq. (Herntes, 
xxii. p. 2 9  et seq.) ; and in Roscher's Lexikon (s.v.)  ; R. Thulin, Die 
Gotter des Martianus Capella. 

PENCIL, a name originally applied to a small, fine pointed 
brush used in painting, and still employed to denote the finer 
camel's-hair and sable brushes used by artists (Lat. penicillzu, 
brush; literally, little tail), but now commonly signifying a solid 
rod of marking material used for writing and drawing, either-en- 
cased in wood or enclosed in some form of holder. 

I t  has been asserted that a manuscript of Theophilus shows 
signs of having been ruled with a black-lead pencil; but the first 
distinct allusion to a pencil occurs in the treatise on fossils by 
Conrad Gesner of Zurich (1565) who describes an article for 
writing formed of wood and a piece of lead, or as he believed, an 
artificial composition called by some sti9rznzi anglicanu?tz (English 
antimony). The famous Borrov~dale mine in Curnberland having 
been discovered about that time, it  is probable that we have here 
the first allusion to that great find of graphite. While the supply 
of the Curnberland mine lasted, the material for English pencils 
consisted simply of the native graphite as taken from the mine. 

Strenuous efforts were made, however, to render manufacturers 
independent of the Curnberland mine, whose supplies showed signs 
of exhaustion. I n  Nuremberg, where the great business of the 
faa i ly  Faber (9.v.) was established in 1760, pencils were made 
from pulverized graphite cemented into solid blocks by means of 
gums, resins. glue, sulphur and similar adhesives, but none of these 
preparations yielded useful pencils. I n  1795 N. J. ContC first 
produced pencils made of graphite which had been ground with 
certain clays, pressed into sticks and fired in a kiln. This method 
forms the basis of manufacture of all modern penciIs. 

M a n u f a c t u r e  of Pencils.-Graphite (q.v.) and selected clays 
are mixed together in proportions determined by experiment and 
research. The materials are mixed in water and ground in heavy 
mills. Here is determined quality and degree; the quality by the 
selection of material and the intensity of grinding; the degree by 
the proportions of clay and graphite. After grinding, the mass is 
transferred to  a specially prepared filter press and subjected to  
intense pressure, usually hydraulic, to  squeeze out surplus moisture 
and obtain close texture. The mass so made, of a very firm con- 
sistency and just plastic, is inserted into heavy power-driven 
presses to be forced through an aperture of the desired diameter 
and shape, whence there exudes a thin, still plastic, string-like 
strip which is laid on boards to  dry. After drying, the leads are 
sealed in crucible boxes and fired in kilns to a suitable heat to  
vitrify the clay; the temperature varies from 600' to 1,200' C. 

Cedar  for Pencils.-Cedar wood is found in many countries, 
but the fine aromatic, soft, straight-grained wood most suitable for 
the manufacture of pencils (Juniperus virginiam) comes from the 
United States. Wood of similar class is grown in large quantities 

in the parallel belt of Africa, particularly in Kenya, but the Kenya 
wood is harder, heavier, and inferior to  the American variety. 
Owing to the steady exhaustion of cedar wood from Virginia, 
Californian Incense Cedar was introduced to the industry about 
1900 and is now largely used for the cheaper grades of pencils. 

The slats of cedar require careful maturing to prevent warp. 
They are cut into various widths according to the size and growth 
of the log, but where possible they are produced wide enough to 
enable seven pencils to  be manufactured simultaneously. The slats 
are planed and grooved in such a manner that when the two planed 
surfaces are brought together the grooves form either a round or 
other aperture which correctly embraces the Iead. The surfaces 
are glued and the boards are clamped in piles, t o  be subsequently 
transferred to  automatic shaping machines where they are reduced 
to single pencils, by appropriate machine tools. 

The manufacture of "leads" for coloured pencils varies from 
the method used for the graphite pencils, the basis being kaolin 
blended with suitable waxes and gums, which are ground together 
with the necessary colour to  obtain the tint required. The firing 
process is eliminated. 

"Copying" pencils used to be  constructed on the same lines, 
with a substitution of aniline dye as  the colouring matter. About 
1898 improvements were made in copying pencils by blending 
graphite and aniline dye together. (F. P. Do.) 

PENCIL DRAWING. A pencil drawing is one made by  a 
piece of graphite sharpened into a fine point, and held in a porte- 
crayon, and the term is usually applied to  a drawing made with 
this material upon vellum or parchment. The greatest masters of 
this particular ar t  were Dutchmen, and the best productions were 
those of the 17th century. I n  a great many instances it  is quite 
certain that the extremely elaborate plumbago (graphite) draw- 
ings done by Dutch artists were intended for the purpose of 
engravings, and of several of them, this can be proved by putting 
the finished engraving by the side of the elaborate plumbago draw- 
ing. Considering the clumsiness of the material, it is amazing 
that the artists elaborated such exceedingly delicate and beautiful 
work as many of these plumbago drawings exhibit. It seems 
almost certain that they must have been drawn under a lens, and 
it is clear that the artist possessed a steady hand to a very 
unusual degree. 

One of the earliest workers in plumbago was Simon van de 
Pass (q95?-1647) whose pencil drawings were almost certainly 
either for reproduction on silver tablets or counters or for en- 
graved plates. Abraham Blooteling, the Dutch engraver, executed 
a very few portraits, but they appear to have been only first 
sketches, from which eventually he made larger ones, and from 
these engraved his plates. H e  was followed by the man who is 
perhaps the greatest exponent of the art of drawing in plumbago, 
David Loggan (163 j -I~OO),  a pupil of Van de Pass, and a man 
well known for his long series of engravings representing the col- 
leges of Oxford and Cambridge. H e  executed portraits with the 
utmost dexterity, and with marvellous minuteness, the lines rep- 
resenting the intricacies of a lace ruffle, or the curls of a wig, being 
unusually perfect. Better known is William Faithorne (q.v.). 

Next in eminence and skill comes Thomas Forster (fE. 1695- 
1712) H e  was one of the greatest draughtsmen in this particular 
form of portraiture. Forster was responsible for a few prints, but 
examples of them are of the utmost rarity. His work can be 
studied with advantage in the Holburne Museum a t  Bath, a t  
Welbeck Abbey, or a t  the Victoria and Albert Museum, London. 

There are two other Englishmen who should be mentioned, 
Robert and George White, father and son. The former (1645- 
1704) was a pupil of David Loggan (who originally came from 
Danzig) ; he was a prolific engraver, most of whose drawings in 
plumbago on vellum were evidently executed for the purpose of 
engraving. George White, his son (1684-1732) was taught by  
his father, and finished some of his father's plates. 

Reference must also be made to the use of plumbago by the 
painters of miniatures in colour. Hilliard used plumbago for pre- 
paring designs for jewels and for seals, Isaac and Peter Oliver 
for sketches in portraiture. A draughtsman in plumbago whose 
works are exceedingly scarce was David Paton, who worked in 
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1670. Then there were early engravers, such as George Glover 
(d. 1618) and Thomas Cecil1 (fE. 1630), who executed plumbago 
drawings, evidently studies for engravings. Of Glover's work the 
only known signed example is in  the writer's collection. The work 
of Jonathan Richardson (1665-1745) and also the work of his son 
must be alluded to, but it is  believed that, by their time, the 
graphite had been enclosed in a wooden rod, and that therefore the 
drawings may more naturally be called pencil drawings. 

Draughtsmen in Indian ink have prepared portraits on very 
much the same lines. Among them were the two Fabers 
(1660?-I 721 and 169 j?-I 7 56) in Holland, the elder having been 
born a t  The Hague, as he himself stated on his portrait which was 
in Vertue's collection. Of the two the son was the greater artist, 
although both of them were responsible for many very fine 
portraits drawn in Indian ink, as a rule circular, often set within 
lined borders and frequently adorned with coats of arms and in- 
scriptions, equally minute and wonderful. Another able worker 
in Indian ink was a Swede, Charles Bancks (c. 1748), and another, 
a Swiss, Joseph Werner, born 1637, who made his drawings 
upon brown paper, and in some cases heightened the work with 
touches of white paint. Amongst other exponents of this art are 
the following : Thomas Worlidge (I  700-1 766), I?. Steele (6. I 714)~ 
W. Robins (c. 1730), G. A. Wolfgang (1692-1775). (X.) 

PENCILS IN ART 
Architectural draftsmen, renderers, engineering draftsmen and 

artists find lead pencils indispensable in their work. Hard, medium 
and soft  pencils are necessary with every pencil artist, and he 
must make his own selection to fit hls own needs. The uses of the 
various degrees of hardness are shown in the following table:- 

Perspective and Object Drawing . . . Grades 3B to HB 
Nature Drawing . . . . . . Grades 3B to H 
Pose Drawing . . . . . . . Grades JB to B 
Scientific Drawings . . . . Grades HB to gH 
Mechanical and Architeclural Drawing . . Grades HB to 3H 
Lettering . . . . . . . Grades 2B to H 
Commercial Art . . . . . . . Grades gB to HB 
Artists' Sketching . . . . . . . Grades 6B to 3H 
Architectural Renderings . . . . . Grades qB to 3H 
Engineering Drawings . . . . . Grades HB to gH 
Commercial Drafting and Design . . . Grades H E  to gH 

Broadly speaking, a soft pencil is used for dark tones and a 
hard pencil is used for light tones. A very soft pencil will pro- 
duce a light tone, but the quality is not as fine, and a fuzzy ap- 
pearance is likely to  occur instead of the easy, flowing quality of a 
hard lead. The pressure can be determined only by constant 
practice, and both hard and soft pencils, as well as various 
qualities of paper, should be used by the young artist. 

(See also DRAWING, ENGINEERING; DRAWING, ANATOMICAL; 
RENDERING, ARCHITECTURAL; PEN DRAWING; CARTOON; ILLUS- 
TRATION. ) (J. LEC.) 

PENCK, ALBRECHT (1858- ), German geographer, 
was born a t  Reuditz, near Leipzig, on Sept. 25, 1858. H e  studied 
at  Leipzig and afterwards taught in Munich. H e  was a professor 
a t  Vienna from 1885 to 1906 when he removed to Berlin. His 
chief work in Berlin was the extension of the marine museum and 
the geographical institute of the university, of which he became 
director. During a long series of travels in different parts of the 
world Penck made special studies in connection with the .Ice 
Age and the formation of glaciers in  the Tertiary and Diluvial 
periods, and also some outstanding contributions t o  scientific 
knowledge in the sphere of hydrography. Before the World War 
he acted for  a time as professor a t  Columbia university, New 
York City. I n  the field of practical geography Penck did valuable 
work in promoting the production of a map of the earth on a scale 
of I :I ,ooo,ooo (see MAP). 

His publications include Die Vergletscherung der deutschen 
Alpen (1882); Die Donau (1891); Morphologie der Erdober- 
fluche (2 vols., 1894) ; Die Alpen im Eiszeitalter, with E. Bruck- 
ner ( 3  vols., 1901-09). 

PENDA, king of Mercia (d. 654 or 655), son of Pybba, prob- 
ably came to the throne in 626, but it is doubtful whether he 
+ctuaLly became king of Mercia until 633, the year of the defeat 

and death of Edwin of Northumbria. According t o  the Anglo- 
Saxon Chronicle he was eighty years old at  his death, but the 
energy of his administration and the evidence with regard to the 
ages of his children and relatives render it  almost impossible. In  
628 the Chronicle records a battle between him and the West 
Saxons at Cirencester i n  that year. I n  633 Penda and Ceadwalla 
overthrew Edwin at  Hatfield Chase: but after the defeat of the 
Welsh king by Qswald at "Hefenfelth" in 634, Mercia seems t o  
have been for a time subject t o  Northumbria. I n  642 Penda slew 
Oswald a t  a place called Maerfeld. H e  was continually raiding 
Northumbria and once almost succeeded in reducing Bamborough. 
He drove Cenwalh of Wessex, who had divorced his sister, from 
his throne. I n  654 he attacked the East Angles, and slew their 
king Anna. (See EAST ANGLIA.) I n  654 or 655 he invaded Nor- 
thumbria in spite of the attempts of Oswio to buy him off, and 

I was defeated and slain on the banks of the "Winwaed." I n  the 
reign of Penda the districts corresponding to Cheshire, Shropshire 
and Herefordshire were probably acquired, and he established his 
son Peada as a dependent prince in  Middle Anglia. Although a 
pagan, he allowed his daughter Cyneburg to marry Alchfrith, the 
son of Oswio, and i t  was in his reign that Christianity was intro- 
duced into Middle Anglia by  his son Peada. 

See Bede, Hist. Ecd. (ed. C. Plummer, Oxford, 1896) ; Anglo-Saxon 
Chronzcle (ed. Earle and Plurnmer, Oxford, 1899). 

PENDENTIVE, in architecture, a triangular segment of a 
spherical surface, filling in  the upper corners of a square, 
rectangular or polygonal room, in order to  form, at  the top, a 
circular support for a dome. I t s  intersections with the walls 
against which i t  abuts are semi-circles, and are usually carried 
by arches. The problem of supporting a dome over a square or 
polygonal hall was of continually growing importance to  the late 
imperial Roman builders. This they attempted to solve, either 
by corbelling out the corners, projecting each course of masonry 
slightly over the one below, or by throwing across the corner 
diagonal arches or niches, which are known as  squinches (9.v.). 
An early approximation of the pendentive form occurs in a 
domed room in one of the side buildings of the baths of Caracalla 
(A.D. 217). This form, however, was obtained b y  corbelling, 
whereas the true pendentive is built like a portion of a dome 
with radiating joints, and it remained for the Byzantine archi- 
tects to recognize the possibilities of the form and give it definitive 
development. One of the earliest examples is also one of the 
largest-that of the great church of S. Sophia a t  Constantinople 
(begun 532). Pendentives occur commonly in the domed Roman- 
esque churches of Aquitania in France, as in S. Front a t  Perigueux 
(begun I I 20). They occur spasmodically in Romanesque work 
in Italy. During the Renaissance the development of domed 
churches gave great importance to  the pendentive. Owing to 
Byzantine influence, pendentives are, frequent in Mohammedan 
architecture, often decorated with stalactite ornament, or some- 
times, as in Persia, with delicate ribbing. A varllting form in 
which the curve of the pendentive and dome is continuous, with- 
out a break, is known as a pendentive dome. (See BYZANTINE AND 
ROMANESQUE ARCHITECTURE ; DOME.) 

PENDER, SIR JOHN (1816-1896), British cable pioneer, 
was born in the Vale of Leven, Scotland, on Sept. 10, 1816. His 
name is chiefly known in connection with submarine cables, of 
which on the commercial side he was promoter. H e  was one of 
the 345 contributors who each risked a thousand pounds in  the 
Transatlantic Cable in  1857, and when the Atlantic Telegraph 
Company was ruined by  the loss of the 1865 cable he formed the 
Anglo-American Telegraph Company t o  continue the work. Sub- 
sequently he fostered cable enterprise in  all parts of the world, and 
at  the time of his death, which occurred a t  Footscray Place, Kent, 
on July 7, 1896, he controlled companies having a capital of 15 
millions sterling and owning 73,640 nautical miles of cables. He 
represented Wick Burghs in parliament from 1872 t o  1885 and 
from 1892 to 1896. H e  became G.C.M.G. i n  1892. 

PENDLETON, EDMUND ( I  72 I-1803), American lawyer 
and statesman, was born in Caroline county, Va., on Sept. 9, 1721. 
In  1774 he became president of the Virginia provincial convention 
and in 1776, as president, he drew up the instructions to the Vir- 



PENCIL DRAWING 

FRENCH AND ENGLISH P E N C I L  DRAWINGS 
1. Drawing i n  "plumbago," with some wash work, of Forster (fi. 169551712) ,  English. 5. P o r t r a ~ t  of Edouard 
Sir Bevil Grenvil ie, dated 1636,  by Peter Oliver (1594- Manet, by Edgard Degas (1834-1917), French. 6. Land- 
16481 ,  English. 2. Drawing i n  "plumbago" o f  Charles scape by  Thomas Gainsborough ( 1 7 2 7 4 8 ) ,  Engl~sh.  
ii, by  David Loggan (1635- 1700). 3. Drawing of Mary, 7. Study by Alphonse Legros (1837-1911),  French. 
daughter of the 1st  marauis of Lothian, by David Paton 8. Port ra i t  of an Unknown Man, by J. A. D. lngres 
(fl. 1650-1700),  English. 4. Drawing in "~ lumbago"  (1780-1867), French 
on vel lum of Elizabeth, Viscountess Tracy, by Thomas 



PLATE PEN DRAWING 

BY COURTESY OF ( 2 .  3,  5, 7 )  THE METROPOLITAN MUSEUM OF A R  
( H A R P E R  A N D  BROTHERS), ( 4 )  JOSEPH PENNELL, ',PEN D R A W I N G  

NEW Y O R K ) ;  FROM (8 )  "GLI A D O R N A T O R I  D E L  L I B R O  I N  I T A L I A "  

NEW YORK.  ( 1 0 )  MRS.  E. A. I 

ND PEN DRAUGHTSMEN"  ( M A C M I I  

:ES&RE RATT* ) ,  ( 9 )  C. D. GlBr 

LBQEY;  PHOTOGRIIPHS, ( I )  J O H N  P. N E W M A N  "THRONES AND PIILACES OF NINEVEH"  

.LAN) ,  ( 6 1  CERVANTES, ',DON QUIXOTE"  (E .  B E N N .  LONDON, AND CHARLES SCRIBNER, 
;ON, "EDUCkTIOH OF MR.  PIP"  ( L I F E  P U B L I S H I N G  COMPANY)  

EXAMPLES O F  PEN DRAWING AND ITS PROTOTYPES 

1. "Jewish Captives," a bas-relief i n  simple outl ine on the palace wal l  of Vierge for Thomas Shelton's translation of C e ~ a n t e s '  "Don Quix- 
Sardanapaius i n  ancient Nineveh ( c .  668-628  B.C.) ote," 1 9 0 6  

2. Page f rom a 1 4 t h  century I ta l ian manuscript w i t h  border; combined 7. "Venus Lamenting the death of Adonis" by Luca Cambiasi (1527- 
pen and brush let ter ing 85) .  signed w i t h  his monogram, L. C. I ta l i an  

3. "St. Catherine" by  Albrecht  Durer (1471-1528), German painter and g. ''The Crucifixion" by G. Arist ide Sartorio (1861- 1932).  I ta l ian 
etcher 

4. "The Unfai thfu l  Servant" by  Rembrandt van R i j n  (1606- 74). Dutch 
9. "Mr. Pip loses his way," from the "Education of Mr. Pip," 1898,  by 

Charles Dana Gibson, American 
5. T i t l e  page of Old Testament f rom the Luther Bible, 1524,  drawn and 

designed by Erhard Schoen, printed at Nijrnberg by Friedrich Peypus 10. "Enter Mistress Ann Page w i t h  wine," from the "Comedies of Shake- 
speare" series. 1896,  by Edwin Aust in Abbey (1852- 1911).  Amer- 

6. "Don Quixote Tied to the Window," an i l lustrat ion drawn by  Daniel ican 

11. "The House of Rimmon"  by Frank l in  Booth (1874-  ). American 



PENDLETON-PEN DRAWING 
ginia members of Congress directing t h a n  to advocate the inde- 
pendence of the American colonies. I n  the same year he was 
chosen the first speaker of the House of Delegates. With Jefferson 
and Chancellor George Wythe he drew up a new law code for 
Virginia. H e  was president of the court of chancery from 1777 
to ~ 7 8 8 ,  and was president of the Virginia court of appeals from 
1779 until his death a t  Richmond, Va., on Oct. 23, 1803. 

PENDLETON, GEORGE HUNT (182 5-1 889), American 
lawyer and legislator, was born in Cincinnati, O., on July 25, 1825. 
He was educated a t  the University of Heidelberg, studied law, was 
admitted to the bar, and began to practise at  Cincinnati. H e  was 
a member of the Ohio Senate in  1854 and 1855, and from 1857 to 
1865 was a Democratic member of the national House of Repre- 
sentatives, in which he opposed the war policy of Lincoln. I n  
1864 he was the Democratic candidate for Vice-President. After 
leaving Congress he became one of the earliest champions of the 
"Ohio idea" (which he is said to  have originated), demanding 
that the government should pay the principal of its 5-20 year 6% 
bonds in the "greenback" currency instead of in coin. The agri- 
cultural classes of the west regarded this as a means of relief, and 
Pendleton became their recognized leader and a candidate for the 
Democratic nomination to the Presidency in 1868, but he failed 
to  receive the requisite two-thirds majority. I n  1869 he was the 
Democratic candidate for governor of Ohio, but was defeated by 
Rutherford B. Hayes. For  the next ten years he devoted himself 
to  the practice of law and to the supervision of the Kentucky 
Railroad Company, of which he had become president in 1869. 
From 1879 to 1885 he was a Democratic member of the United 
States Senate, and introduced the so-called Pendleton Act of 1883 
for reforming the civil service, hostility to which lost him his 
seat in  1885. H e  was minister to Germany from 1885 to the sum- 
mer of 1889, and died at  Brussels on Nov. 24, 1889. 

PENDLETON, a city of northeastern Oregon, U.S.A., on 
the Umatilla river, a t  an altitude of 1,070 ft., 215 mi. E. of Port- 
land; the county seat of Umatilla county. I t  is on the Oregon 
trail, the Oregon-Washington and 3 Flags highways, and is served 
by the Northern Pacific and the Union Pacific railways, motor 
coach lines and air lines. Pop. (1930) 6,621 (89% native white) ; 
1940 Federal census 8,847. The city lies in the midst of large 
tracts of wheatlands, and is considered one of the highest yielding 
sections in the north-west. The county produces annually 6,000,- 
ooo bu. of grain, 1,250,000 lb. of wool, 175,000 tons of hay, and 
vegetables, fruits, livestock, dairy products and poultry to  the 
value of over $~,OOO,OOO. Pendleton is the principal distributing 
centre for this region, and has important manufacturing indus- 
tries, including flour, woollen and lumber mills, a pea cannery, 
and factory making harness and saddles. I ts  retail trading area 
has a radius of 130 mi. The assessed valuation of the property 
in 1940 was $6,175,000. Pendleton is the seat of the Eastern 
Oregon hospital for the insane and a large army air base. I t  is 
also the home of the famous annual round-up. The Umatilla 
Indian reservation lies a few miles east of the city. 

Pendleton was founded in 1869 and was incorporated as a city 
in 1880. 

PEN DRAWING. The art of line drawing is perhaps the 
oldest of the arts. T h e  Greeks seem to have considered drawing 
and writing as  essentially the same process, since they used the 
same word for both. This points to the early identity of the two 
arts when drawing was a kind of writing and when such writing as 
men practised was essentially what we should call drawing, though 
of a crude and simple kind. 

Materials.-The earliest pens were made of the bamboo reed, 
the hollow stalk of the calamus, or other wood with the end 
frayed or pulped. Greek and Roman scribes at  a later time used 
reeds cut to  a point and slit like the modern pen; copper pens of 
the same type, of Roman manufacture, are to be found in mu- 
seums today. This pen possibly antedated the quill pen made 
from the wing feather of the goose. Ink, in its earliest form, was 
made from soot and charcoal mixed with gum; there were also 
vegetable stains and berry juices. In  China the invention of ink is 
credited to  Tien-Tcheu who lived between 2697 B.C. and 2597 B.C. 
One of the oldest books known, the maxims of the Egyptian ruler 

Ptah-hotep, dating from beyond the 25th century B.c., shows the 
use of red and black inks. The development of these mediums, 
however, was not toward a graphic art, but rather toward the writ- 
ten word, of history and literature, devoid of design or pictorial 
embellishment. (See INK.) 

For paper, the barks of trees (especially lime trees), papyrus, 
linen and the prepared skins of calf or sheep, as well as vellum 
and parchment, were used. Finally the use of parchment re- 
placed that of papyrus because of its susceptibility to ready 
erasures, its two usable sides and its thinness. The old scroll and 
the triptych of wax gave way to the codex with its leaves of vel- 
lum. With this convenient form under his hand the scribe for once 
became the artist and his pen found a facility which brought forth 
some of the most treaswed contributions to the graphic ar ts ;  
these are the hand-lettered, illuminated books which began to 
appear a little later than the 4th century and reached their great- 
est beauty during the following two or three centuries. 

The basis of the many beautiful designs in these books is the 
pen line, with flat tones of colour and applications of burnished 
gold. With the invention of printing, which began with Guten- 
berg, with the first printed date of 1454~ and the development of 
means of reproducing the line drawing, the ar t  of the book con- 
tinued. 

This was the beginning of pen and ink art and of illustration, 
that art accompanying the printed word and adorning the page. 

Development.-The art of pen and ink, as we know it, began 
with outline drawing as practised by Villard de Honnecourt and 
others in the Gothic period. The Florentine masters of the early 
Renaissance such as Pollaitlolo and Botticelli excelled in the ren- 
dering of form; shapes were well defined by means of a continu- 
ous and rhythmic outline. Leonardo da Vinci combined the 
well defined outline with delicate shading in parallel lines. 
Michelangelo modelled the muscles in detail by numerous little 
crosslines and his outline is not continuous; Raphael excelled in 
sureness of line and in the suggestion of form by the simplest 
means. This pictorial style reached its height in the drawings 
of Rubens and Vandyck, with a very robust reality in which the 
visible surface of things is observed in detail. The deliberate, 
ordered calligraphy of the earlier northern engravers, of Diirer 
and Leyden, was replaced by a fluent literal draughtsmanship 
where colour and tone are suggested by cross-hatching or direct 
line. 

Rembrandt, in his expressive drawings, is the greatest exponent 
cf the free line outline drawing with quickly stroked tones for the 
designation of colour masses and lights and shadows. Other fol- 
kwers of this method, each in his distinctive style, were Claude de 
Lorraine with his h e  pen-drawings of Italian landscapes, Nicolas 
Poussin with his careful preliminary studies for composition, and 
Tiepolo with his sketchy tednique. Many more draughtsmen 
might be mentioned, their drawings pretended no detached place 
as works of art, and no strict adherence to the limitations of the 
pen was observed. I t  was with the development of process repro- 
duction a t  the beginning of the 19th century that pen and ink art 
as a separate art came into being. 

Technique.-Three main divisions appear in the method of the 
pen and ink drawing, which have been vaguely mentioned in speak- 
ing of the drawings of Rembrandt, da Vinci and Rubens. The 
first of these deals with sheer line or draughtsmanship with slight 
or strong allowance toward tone; the second deals with tone con- 
ception, as of the cdourist, with much or little allowance toward 
line; and the third deals with line and tone or colour equally esti- 
mated and treated consciously as in design. Upon closer study, 
however, these general methods fall into six more specific di- 
visions: ( I )  The outline or open drawing, in which much or little 
may be included. The range of this method may run from the 
fragmentary or the compact line, of the manner of Holbein, t o  
the manner of Heinrich Kley, who plays so continuously upon 
outline, even upon the outlines of the inner bones of animals and 
men, that tone finally appears. ( 2 )  Outline with shadow massings 
in slow or fast line tone, as in the case of much of Vierge's work 
and that of Charles Reene and of Griggs. In  this method much is 
made of the two-tone effect with white the strong value; it  may 



PENELOPE-PENGUIN 
reach the other extreme, wherein the low tone becomes a brush 
black, dominating the whole drawing with the white high-lights 
arising out of it constituting the structure of the picture, as in the 
work of Sartorio, the Italian. (3)  Outline, freely or otherwise done, 
with the introduction of local colour, arbitrarily and more or less 
flatly applied. This typifies much of the work of Phil May and 
of Charles Dana Gibson. (4) An approach to form and colour 
with or without outline, suggested by loose and delicate strokes of 
the pen, wherein form and colour emerge delicately from the white 
paper. This is well seen in the work of Abbey and of Norman 
Lindsay of Australia. (5) The same method as the above with a 
more positive introduction of local colour and textures and, by 
reason of more general or background tone, a decided localization 
of white with touches of flat black. This is seen in the pen work 
of Fortuny and of Casanova. ( 9 )  The method that belongs to  the 
decorator or ornamentist, of men like Crane and Beardsley. I t  is 
the flat presentation with a main viewpoint not toward reality and 
truth but toward romance and formalism, with the slow conscious 
line and tone laid in with intent for pattern and beauty. 

All pen and ink drawing will be found to touch upon these few 
methods, with variations in effect and technique. Technique is 
like handwriting; while it  may be cultivated, it  soon becomes the 
sign of an inner sense and feeling back of the hand. The artist 
with the pen, observing objective life, be i t  primarily structural 
or tonal, or both, and with pen to paper, interpreting the feel of 
contact, comes naturally to the line that is his own; and in his 
tones, where the artist with the brush might escape confession in 
loose expression, the artist with pen and ink puts in an expres- 
sion and meaning over and above the main content of his work. 

Thus in the work of Thomas Fogarty, in the touch and play of 
his pen, may be perceived a fine gentility and a sense of relation- 
ships that are rich and subtle; while in the drawings of J. Coll, 
one feels the strong dramatic gesture and statement. 

I n  like manner, in the pen drawings of Marold and Meissonier, 
neither of whom seemed to feel or to stress the line greatly but 
strove for full tone by fine cross-hatchings, lightly stroked sur- 
faces and values semi-stippled with whites apparently scratched 
with a knife, is observed a sureness determined, it seems, by 
allegiance to  things academic. The decorative drawings of Garth 
Jones have a classic and mural bigness, with a free and bold con- 
scious line, while the decorative works of T. M. Cleland are made 
as if by a master craftsman with a hand expert a t  mosaic or inlay. 

The work of the author of this article is characterized by partial 
or full tone with line made use of not so much for the presenta- 
tion of form in drawing as to designate the movement and stir of 
things not seen but felt, as of the wind and the movements in  
sensation of distances and height. The line and its direction are 
employed also to present, through the effect of broken colour, the 
qualities of depth and solidity and a visual activity in tone or a 
compositional treatment of tone areas. 

Present -day Uses.-Less pen and ink art has been found in the 
w'eekly and monthly periodicals of the United States and Great 
Britain since the advent of the half-tone process reproduction, 
because the aim of editors is to meet the desires of the readers 
who seek only a photographic presentation of fact;  the half-tone 
printed on coated paper suggests this reality. However, many of 
the high-class magazines continue the use of the pen and ink draw- 
ing, seeking always to improve the quality of page appearance, 
and laying special emphasis on decorative values. I n  England the 
most distinguished pen and ink artists are often associated with 
Punch. Outside the periodical field, where they are used for both 
illustrative and decorative purposes, pen and ink drawings are 
widely used in textbooks and encyclopaedias. I n  advertising 
where striking effects are desired pen and ink of a more formal 
kind is often used. This is especially true of newspapa advertis- 
ing, with the use not only of pen and ink, with a slow-line, wood- 
cut look, but of scratch-board work also. This is because detail 
and colour can be more positively conserved in the line in news- 
paper print, than could be with half-tone which is more apt to 
gray and blur. Line drawings are more suited to varying news- 
paper press work. (See also ILLUSTRATION; PENCIL DRAWING: 
LINE ENGRAVING.) 

BLBLIOGRAPEY.-J. Pennell, Pen Drawings and Pen Drauphtsmen 
(New York, 1920) ; A. L. Guptill, Drawing with Pen and Ink (New 
York, 1928). (F. Boo.) 

PENELOPE (Gr. pcndl-6-pZ; angl. pEn-;l'6-p&), in  the 
Odyssey, the wife of Odysseus (q.v.), and daughter of Icarius 
of Sparta and the nymph Periboea. During the course of the long 
absence of her husband after the fall of Troy many chieftains 
of Ithaca and the islands round about became her suitors; and, to  
rid herself of their importunities she bade them wait till she 
had woven a winding-sheet for old Laertes, the father of Odys- 
seus. But every night she undid the piece which she had woven 
by day. This she did for three years, till her maids revealed the 
secret. She was relieved by  the arrival of Odysseus. I n  the 
Telegonia, she married Telegonus, the son of Odysseus and Circe, 
after he had killed his father, and dwelt with him in the island of 
Aeala or in the Islands of the Blest. Probably quite distinct from 
her is an Arcadian Penelope, mother of Pan (9.v.). 

BIBLIOGRAPHY.-Homer, Odyssey; Engammon, Telegonia (in Kinkel, 
E9ic. frag., or Allen, Homeri opera, vol. v.) ; see also Roscher, Lexikon 
(s.v.). 

PENGELLY, WILLIAM (1812-94), English geologist and 
anthropologist, was born a t  East Looe in Cornwall on Jan. 12, 
1812, the son of the captain of a small coasting vessel. H e  began 
life as a sailor, after an elementary education in his native village, 
but in 1828 he abandoned a seafaring life. H e  had developed a 
passion for learning, and about 1836 he removed to Torquay and 
started a school; in 1846 he became a private tutor in mathematics 
and natural science. Geology had in early years attracted his 
attention, but it  was not until he was about 30 years of age that he 
began seriously t o  cultivate the study. In  1837 he was instru- 
mental in the reorganization of the Torquay Mechanics' Institute, 
in 1844 mainly owing to his energy the Torquay Natural History 
Society was founded and in 1862 he assisted in founding the 
Devonshire Association for the Advancement of Literature, Sci- 
ence and Art. Meanwhile he had been occupied in collecting fos- 
sils from many parts of Devon and Cornwall, and in 1860 the 
Baroness Burdett-Coutts acquired and presented them to the Ox- 
ford Museum, where they form "The Pengelly Collection." The 
same lady provided funds to  enable him to investigate the lignites 
and clays of Bovey Tracey, in  conjunction with Dr. Oswald Heer, 
who undertook the determination of the plant remains. Their 
report was published by the Royal Society (1862), and Pengelly 
was elected F.R.S. in 1863. H e  aided in the investigations of the 
Brixham bone-cavern from its discovery in 1858, the full report 
being issued in 1873; and he was the main explorer of Kent's Hole, 
Torquay, and from 1864 for  more than 15 3ears he examined and 
recorded the exact position of the numerous organic remains that 
were disinterred during a systematic investigation of this cave. 
His observations assisted in establishing the important fact of the 
contemporaneity of Palaeolithic man with various Pleistocene 
mammalia, such as the mammoth, cave-bear, etc. H e  was awarded 
the Lye11 medal by the Geological Society of London in 1886. H e  
died at  Torquay on March 16, 1894. 

See Memoir of William Pengelly, ed. by his daughter Hester Pengelly, 
with a summary of his scientific work by T. G. Bonney (1897). 

PENGO, a silver coin, the monetary unit of Hungary adopted 
by the currency law of 1925. The pengo is divided into IOO filler. 
One pengo equals £0.0359388 (8.62d., 27.82 to the f )  or 
$0.1748985; during1938itfluctuated between 23# and 259 to the f .  

PENGUIN, the name originally given to the garefowl (q.v.), 
but cow applied to  the flightless sea-birds forming the family 
Sphenicidae. The wings lack quills and are incapable of flexure, 
though they move freely a t  the shoulder-joint. I n  the water the 
birds use them as paddles, and on land they are employed for 
fighting and, in some species, in walking. The plumage consists of 
small scale-like feathers and the three metatarsals are imperfectly 
united. Penguins feed on fish and crustacea; they have few ene- 
mies, the leopard-seal or sea-leopard (q .v . )  and McCormick's 
skua (Megalestris maccormickii) being perhaps the worst, though 
man is even more serious as a foe when he has easy access to  a 
"rookery." The penguins belong to the southern hemisphere, none 
extending farther north than the Galapagos islands, while the 
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majority do not reach the tropics. They breed in immense "rook- 
eries," often in the most desolate parts of Antarctica. Two white 
eggs (one in the case of the Emperor penguin) are laid in a rough 
nest on the ground and the young penguin is a t  first clad in down. 
The young are helpless, needing care for an unusually long time. 

The largest forms are the Emperor (AP- 
tenodytes foster;) and King (A. longiros- 
tris) penguins. The former breeds in the 
height of the Antarctic winter in order that 
the young may be fully fledged before the 
next winter. The brooding instinct is so 
strong that birds may brood lumps of ice. 
The young birds are in  many species cared 
for communally and not only by their par- 
ents. Many penguins progress on ice either 
by walking upright or flat on their bellies, 
kicking with their legs. The little Adelie 
penguin (Pygosceles adeliae) may breed 
several miles from the sea; i t  may continue 
to brood though completely covered with 
snow. I t  is very playful, and takes "joy- 
rides" on pieces of floating ice. The birds 
have interesting mutual courtship and 
greeting ceremonies. The genus Endyptes THE K I N G P E N G U IN ,  

comprises the "Rock-hoppers." About 14 S E C O N D  LARGEST IN S I Z E  

species altogether are known. For an ac- OF ITS 

count of this peculiar group See Levick's Antarctic Penguins. 
PENINGTON, ISAAC (161 6-1 67g), eldest son of Sir 

Isaac Penington was one of the most notable of the 17th- 
century Quakers. I n  1661 Penington was imprisoned for refusing 
to take the oath of allegiance, and on several subsequent occasions 
he passed long periods in Reading and Aylesbury gaols. He died 
on Oct. 8, 1679. Edward Penington (1667-I~II) ,  son of Isaac 
Penington, emigrated to  Pennsylvania, where he founded a family. 
Isaac Penington's stepdaughter, Gulielma Springett, married Wil- 
liam Penn. 

See Maria Webb, T h e  Penns afzd Petzingtons of the 17th Century 
(1867)  ; Willem Sewel, History of the Qtiakers (6th ed., z vols., London, 
1834). 

PENINSULAR AND ORIENTAL STEAM NAVIGA- 
TION COMPANY. This British steamship company, famil- 
iarly known as the "P. & O.," was founded in 1834 by Messrs. 
Willcox and Anderson as the "Peninsular Service," and in 1840, 
as the "Peninsular Steam Navigation Company," received its 
first government contract for carrying mails between England and 
ports of the Iberian Peninsula. 

I n  1840, the company was granted its Royal Charter extending 
the mail service to Egypt, with an undertaking to establish one 
between Egypt and India within two years, and added "Oriental" 
to its name. 

I n  1842, the "Hindostan" was sent out to the Indian Station to 
be followed closely by other large vessels to  run between Egypt 
and India. 

Passengers, mails and high freight goods were carried across 
Egypt by the OverIand Route until after the opening of the Suez 
Canal in 1869. 

In  1845 the mail service was extended to Singapore and China, 
and in 1853 a branch service was opened between Singapore and 
Australia, the latter, however, being interrupted during the Cri- 
mean War when many of the vessels were acquired by the gov- 
ernment. 

I n  the early days of the company, their ships were famous as 
the largest and most powerful afloat. Continued progress has been 
made in the size and amenities of the vessels, and 17 lost in the 
War were all replaced with new and larger ones. The latest 
turbine-engined vessels of the Strath class are of 23,500 tons 
and 24,000 I.H.P. 

I n  1914 there was a fusion of the P. & 0. and British India 
Companies, and Sir Thomas Sutherland, after 34 years' service 
with the company, was succeeded by Lord Inchcape as first Chair- 
man of the joint Boards. 

Lord Inchcape died in 1932 and the Hon. Alexander Shaw 

(later Lord Craigmyle) became Chairman until on his retirement 
in 1938 he mas succeeded by Sir William Cratvford Currie, who 
had been deputy chairman since 1932. 

The total tonnage of the P. & 0 .  fleet in January, 1939, was 
471,495 tons gross, and the British India 650,537 tons gross. 

The paid-up capital of the P. & 0 .  a t  that date was £7,632,518 
and debenture stock had been issued to the extent of £7,158,560 

PENINSULAR WAR (1808-1814). This term is applied 
to  the operations conducted by  the British, Spanish and Portuguese 
armies against the French in the Iberian Peninsula during the 
years above noted. The British make the most of i t  first, because 
they were, with one or two trifling exceptions, their only success- 
ful military operations in the whole period 1794-1814; secondly, 
because they justly raised British military reputation to the 
highest point; and thirdly, because they contributed very ma- 
terially to  the exhaustion of France and the downfall of Napoleon. 

The immediate cause of the war was Napoleon's endeavor, 
since he was powerless at  sea, to reduce England to submission 
by starving her trade. With this object he had on Nov. 21, 1806, 
issued his Berlin decrees, ordering all Continental ports to  be 
closed to British subjects. The next thing was to  enforce those 
decrees. The situation seemed so formidable in  England that the 
British ministers thought seriously of abandoning all effort to  
trade with the Old World, and of seeking new markets in  Spanish 
America. England had but two friends in Europe: Sweden and 
Portugal. Napoleon left i t  to Russia to deal with Sweden, and 
resolved to take Portugal in  hand himself. I n  Aug. 1807 he calleci 
upon her to  comply with his decrees, and being answered by a 
protest, overawed the weak king of Spain, Charles IV., and his 
corrupt minister, Godoy, into granting free passage for French 
troops through Spain to  Portugal. Moreover, by a secret treaty 
signed a t  Fontainebleau, on Oct. 27, 1807, i t  was agreed that 
Spanish troops should assist the French, that Portugal should 
be divided between France and Spain, and that a principality 
should be carved out of it  for Godoy. But already on Oct. 19, 
30,000 bad French troops under Gen. Junot had crossed the 
Spanish frontier; and, under eager orders from Napoleon, these 
hastened their march upon Lisbon. After long and painful vacil- 
lation between the demands of England and France the Portu- 
guese regent fled to  Brazil with the Portuguese fleet; and Junot, 
with an army reduced by haste and hardship to  a mob of undisci- 
plined, half-starved and half-armed stragglers, occupied Lisbon. 

Next, Napoleon turned his designs against Spain herself. First 
he persuaded the king to send 15,000 of his best soldiers to  help 
the French in the Baltic. Next he massed French troops upon the 
Spanish frontier, the treaty of Fontainebleau allowing him to send 
40,000 men through Spain to the support of Junot. I n  Jan. 1808 he 
ordered from ;o,ooo to 80,000 men to cross the marches; in Feb- 
ruary and March the fortresses of San Sebastian, Pamplona, 
Figueras and Barcelona were treacherously occupied; by the 
middle of March there were over 90,000 French troops in  Spain, 
and on the 26th Murat occupied Madrid as Kapoleon's vice-gerent 
and commander-in-chief. The Spaniards, after a first outbreak of 
rage against Godoy and the king, accepted the situation in mute 
stupefaction. King Charles IV. abdicated in favour of his son 
Ferdinand, who threw himself abjectly upon Xapoleon's mercy; 
but Napoleon, setting Ferdinand aside, resolved to substitute for 
him his own brother Joseph. Murat intimidated his Spanish coun- 
cil a t  Madrid into requesting, on May 13, that Joseph might reign 
over them; but meanwhile the Spaniards had realized that they 
were subjected to France and on May 2 had risen in revolt. 

The insurrection a t  Madrid was ruthlessly quelled by  Murat; 
but the movement spread like wildfire. In  province after province 
a "junta," or committee of administration, was appointed. Troops 
were levied; armies were formed; some ~oo,ooo men were col- 
lected in different parts of Spain, all alike brave and enthusiastic, 
but without arms, discipline, organization or commanders. Por- 
tugal likewise rose in revolt; and Junot, cut off by the Spanish 
insurgents from the French armies in Spain, withdrew the whole 
of his force into Lisbon. The Spanisn province of Asturias sent 
emissaries to England to ask for help, and meanwhile the governor 
of Gibraltar, Sir Hew Dalrymple, offered such aid as could be 
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given by British ships and by a force of 5,000 men under Gen. 
Brent Spencer, awaiting orders in Gibraltar harbour. 

Napoleon took action against the Spaniards a t  once. Their 
most formidable force lay in Andalusia, on his front, and in Galicia 
on his right flank; and he judged it  further most important to 
secure the ports on the east coast and to seize the fortress of 
Zaragoza, as a link of union between his forces in Catalonia and 
in central Spain. H e  accordingly detached Gen. Dupont with 
20,000 men towards Andalusia, Moncey with 9,000 more to ad- 
vance along the east coast, and Lefebvre-Desnouettes with 4,000 
more to  deal with Zaragoza, while Gen. Merle with a smaller 
column was ordered to restore order on the northern coast. All 
except Merle failed. On the east coast not only Valencia but 
Gerona repulsed French attacks; Zaragoza defended itself with 
desperate tenacity; and Dupont, thanks in part to  useful demon- 
strations made by Spencer's force on the coast, so mismanaged 
his operations that on Jubj 23 he was forced a t  Baylen, to capit- 
ulate with 18,000 men. Had not the Spanish army of Galicia, 
under Gen. Blake imprudently accepted battle and been totally 
defeated at  Medina de Rio Seco by Bessiilres (July 14), practically 
the whole of Napoleon's operations would have been fruitless. 

The Campaign in Portugal, 1808.-Meanwhile the British 
Government had in June decided to comply with the Spanish 
appeal for help. Not many troops were available, for 12,000 had 
been sent under Sir John Moore upon a hopeless enterprise to 
Sweden. However, between ~ o , o o o  and II,OOO men were embarked 
under Sir Arthur Wellesley. H e  was empowered to add Spencer's 
force to these; and his first objective was to  be the Tagus. His in- 
formation was that Junot had but 20,000 men in all, of which a t  
least 6,000 were at  a distance from Lisbon, so he landed without 
hesitation on Aug. I a t  the mouth of the Mondego. Thence mov- 
ing south he drove back an advanced French division under Gen. 
Delaborde at  Roliqa (Aug. 17) and took up a position a t  Vimeiro 
to  cover the landing of reinforcements, which were waiting off the 
coast to join him. Further reinforcements were on their way, 
including Moore's 12,000 men; but, since Moore, who was senior 
to  Wellesley, had offended the Government by returning from 
Sweden, two officers, Sir Harry Burrard and Sir Hew Dalrymple, 
had been specially appointed to keep Moore out of the chief 
command. Burrard appeared off the coast on the 20th; and on 
the 21st Junot with 13,ooo men attacked Wellesley, who had 
17,000, a t  Vimeiro, and was hopelessly worsted. Left to himself 
Wellesley would have captured Junot and his whole army, but 
Burrard interposed; and before Burrard had held command 24 
hours, Dalrymple appeared to supersede him. Though an excellent 
administrator, Dalrymple was inexperienced and nervous in the 
field. H e  would not follow up the beaten French; and ultimately 
Junot and his army were sent back to France by sea under the 
Convention of Cintra (Aug. 31). The Ministry made Dalrymple 
the scapegoat for the mistakes, mainly its own, which had led to 
the convention; but a t  least Lisbon had been secured as a base 
for future operations. 

The British Government decided to prosecute the advantage 
gained. The Spaniards had driven the French behind the line 
of the Ebro; and four Spanish armies, so-called, under four differ- 
ent commanders, each of them jealous and unskilled, with no com- 
mander-in-chief, were ranged along the river from Tudela to 
Reinosa, talking big of expelling the enemy from Spain. A space 
in this line was left for the English, and in September the British 
Government resolved that it  should be filled with 40,000 British 
troops. Although Sir Harry Burrard had been expressly appointed 
to exclude Sir John Moore from the chief command, it  was now 
determined to supersede Burrard by Moore, a decision which 
Burrard received not only with obedience, but in an ideal spirit 
of loyalty and patriotism. But meanwhile, upon the news of the 
disaster of Baylen, Napoleon had ordered 80,000 men to march 
into Spain; and early in September he organized the army of 
Spain into six corps and a reserve, with a total strength of 200,000 
men. By the end of October he had not far short of 120,ooo 
effective men on the Ebro; on Nov. 6 he took personal com- 
mand. The Spaniards iikewise had been reinforced by the trans- 
port of 9,000 out of Romana's 15,000 men from the Baltic to 

Santander by the British fleet; but nothing could give strength 
to ill-organized and half-disciplined levies. On Oct. 29 one Spanish 
army was dispersed at  Zornosa. On Nov. 10 another was utterly 
routed at  Gamonal, on the 11th and 13th another underwent the 
same fate at  Espinosa and Reinosa; and on the 23rd yet another 
army was signally defeated a t  Tudela. Briefly, the Spanish army 
of the left had ceased to exist, and those of the centre and right 
had been broken and routed. The way to Madrid was open and 
on Dec. 4 the capital was occupied by the French. 

Sir John Moore's Campaign of 1808-09,Meanwhile Moore, 
much hampered by want of transport and money, had set his 
troops in motion a t  the end of October. H e  had actually with 
him about 22,000 men, but a further body of some 18,000 more 
under Sir David Baird was under orders to  sail from England to 
Corunna; and Moore decided that, with the Spanish armies lying 
between him and the enemy, he might safely effect his junction 
with Baird by land. While, therefore, he himself moved north- 
east upon Ciudad Rodrigo and Salamanca, Baird was to strike 
south-eastward from Corunna, and meet him at  Valladolid, or 
even farther to  the east. Owing t o  the lack of roads, however, 
Moore was obliged to send the cavalry and artillery under Sir 
John Hope by the valley of the Guadiana, to  move eastward 
through Talavera to  Madrid, and thence north-westward through 
the Escorial pass of the Guadarrama-a very considerable detour. 
On his march northward Moore received only disquieting news 
of the Spanish dispositions, and upon reaching Salamanca on 
Nov. 14 he heard definitely that the Spaniards had been routed 
at  Zornosa, and that the French were advancing on Valladolid. 
Plainly, it was madness to think of advancing farther to effect 
his junction with Baird, and he  therefore halted and wrote to 
inform the Government that the plan of campaign which they 
had prescribed for him was visionary, that the Spaniards them- 
selves had no definite plans, and that i t  was impossible for him to 
get any authority in Spain to  take any notice of his presence. 

Baird, meanwhile, had reached Corunna with his infantry on 
Oct. 13, but had found his arrival anything but welcome to the 
junta of Galicia. However, by Nov. 13 the whole of his cavalry 
had also joined him, and by the ~ 2 n d  he had reached Astorga. 
There he received news of the rout of the Spaniards a t  Zornosa 
and Espinosa, not from any Spanish source-for the Spaniards 
ignored his existence-but from his own intelligence-officers; and 
he made up his mind to retreat. On the 28th Moore a t  Salamanca 
heard of the defeat of the Spanish right a t  Tudela, and a t  once 
decided to retire upon Portugal. H e  therefore sent orders to Hope, 
who was already across the Guadarrama, to hasten to him with 
all speed, and to Baird to fall back to Corunna and join him at  
Lisbon by sea. Baird began his retirement a t  once; and Hope, 
by a forced march by way of Avila, Fontiveros, Peiieranda and 
Alba de Tomes ,  regained touch with Moore on Dec. 4. Urgent 
messages now reached Moore from Frere, the British minister 
a t  Madrid, to make a n  effort to  save the capital, which was pre- 
paring for a desperate resistance; and Moore, though distrustful, . 
countermanded his orders to Baird, and bade him return to  
Astorga. On the 9th he learned of the fall of Madrid; and he 
now resolved to make a dash upon the French communications 
at Burgos. On the 13th he moved his headquarters from Sala- 
manca north-eastward to Alaejos, where, by great good fortune, 
an intercepted despatch from Berthier, Napoleon's chief of staff, 
to Soult, gave him the key to the French dispositions and showed 
that Soult's corps, little over 20,000 strong, lay isolated on the 
Carrion some gom. to  north-east of him. Incidentally, he learned 
that the French in Spain now numbered 250,000, but, though 
fully alive to  the risk, he resolved to advance and strike a t  Soult. 
Moving northward he joined hands with Baird a t  Mayorga on Dec. 
17, his advanced parties more than once brushing against the 
French on the way, and marched upon Sahagun, where, on the 
21st, his cavalry fought a brilliant little action against the French 
horse. On the ~ 3 r d  he had made all his preparations for falling 
upon Soult on the morrow, when intelligence reached him that 
the French under the emperor in person were moving against him 
in great force. Thereupon he gave orders for immediate retreat. 
He had been expecting that he would have to "run for it" and 
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now the time was come. 
Napoleon had been fully convinced that the British had with- 

drawn into Portugal and could hardly give credence to Moore's 
audacity. He  realized it, however, on Dec. 19, and taking 42,000 
men in hand himself, and entrusting as many more to Junot and 
Soult, he flew to the pursuit, hoping to make an end of Moore 
by a great enveloping movement. Moore retired upon Corunna; 
but the emperor could never overtake him, and on Jan. I ,  1809, 
he made over the chase to Soult. The discipline of the British 
began to fail very early in some regiments, but Moore hustled 
them on, fighting many petty rearguard actions on the way, and 
after much hardship in crossing the mountains of Galicia, on Jan. 
11, brought his army, sadly thinned indeed but safe, to Corunna. 
The transports having been delayed in their arrival by foul winds, 
he was obliged to  take up a position to cover his embarkation. The 
ships arrived on the 14th; and on the 16th Soult, with 20,000 men 
and 40 guns, attacked Moore with 15,ooo men and nine light 
cannon. Soult was repulsed, but Moore was mortally hurt; Baird 
was disabled by a severe wound; and it fell to Gen. Hope to re- 
embark the troops and bring them safely to England. The result 
of the campaign seemed to be a failure; but Moore had dislocated 
the whole of Napoleon's plans and, moreover, had caused him 
to scatter his troops far too widely over the surface of the 
Peninsula, with fatal consequences. 

Campaign in Portugal and Spain, 1809.-Austria was pre- 
paring again to take up arms against Napoleon; and the question 
was where England should act in her support. Moore had quite 
correctly declared the Portuguese frontier to be indefensible. 
Wellesley, who was now consulted, opined that, if the Portuguese 
army and militia were reorganized and 20,000 British were added 

to them, the French would need ~oo,ooo men to conquer Portugal, 
and that if the Spaniards continued to resist, the French could 
not spare so many. The cabinet resolved to make its main effort 
on the Scheldt; and only with great difficulty CastIereagh per- 
suaded them to send Wellesley out to the Peninsula and to give 
him 26,000 men. Wellesley reached the Tagus a t  the end of April. 
He found that Soult, after his march to Corunna, had invaded Por- 
tugal and taken Oporto; that Ney, who had also joined in the 
chase of Moore, was subjugating Galicia and that Marshal Victor 
was lying at  Merida within 4om. of the eastern Portuguese fron- 
tier, threatening invasion by the line of the Tagus. The Spaniards 
had not done well during the winter. Gen. St. Cyr had beaten 
them badly in Catalonia, and the army of the centre had sustained 
defeats at  Ucles (Jan. IZ) ,  Ciudad Real (Feb. 18) and Medellin 
(March 28). There was nothing to stop Soult except some dis- 
heartened Portuguese levies, nor to check Victor except the de- 
moralized army of Gen. Cuesta, which had just been beaten at 
Medellin. However, both Soult and Victor were stationary; their 
headquarters were zoom. apart; and, although they were supposed 
to be acting in concert, they were not in communication with each 
other. Gen. Beresford and other British officers had by this time 
brought I 5,000 Portuguese troops into a fairly efficient condition; 
and with these and 25,000 British, Wellesley, on May 7, advanced 
northward against Soult. The marshal, suspecting nothing, had 
scattered his troops in considerable depth to south and north of 
Oporto, and Wellesley tried to cut off the southern detachments, 
but failed. He crossed the Douro just above Oporto, however, 
under Soult's very nose, and catching the French army by surprise 
drove it away as a mere disorderly mob, which would have been 
destroyed but for the timidity of Gen. Murray, one of Wellesley's 
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divisional commanders. Following Soult, Wellesley drove him 
north through a miserable country; and only by desperate marches 
and after desperate perils did the marshal finally make his way to 
Lugo, having lost 6,000 men and the whole of his artillery. He 
owed his safety mainly to  the fact that Wellesley had, on the 18th, 
been obliged to abandon the pursuit, having received news that 
Victor was in motion on the Tagus. 

Victor's movement proved to be nothing but a reconnaissance 
in force, designed to obtain intelligence of Soult; and King Joseph 
at  Madrid, having learned, not from Soult but from Paris, of the 
mishaps which had befallen that marshal, recalled Victor up  the 
Tagus to  Talavera. Soult, having called upon Ney a t  Lugo to 
re-equip his army, the two commanders and their respective 
armies had quarrelled violently, with the result that joint opera- 
tions planned between them against the Galician insurgents came 
quite to nought, and the French were driven out of Galicia for 
ever. Rather by accident than design Ney and Soult drifted south- 
ward; and by the beginning of July their corps, as also that of 
hfortier, some 50,000 men in all, were assembled a t  Astorga, 
Benavente and Valladolid within 5om. of the valley of the Tagus. 
Joseph had in and near Madrid 27,000 men, and Victor's corps 
numbered about 23,000; so that he was in a position a t  short 
notice to  concentrate a t  this time ~oo ,ooo  men in that valley. 
Such was the situation when Wellesley, having returned t o  Abran- 
tes from northern Portugal, proposed that he, with 23,000 British, 
and Cuesta with as many Spaniards, should march on Madrid 
by way of the Tagus. The supreme Government of Spain eagerly 
accepted the suggestion, undertaking to provide everything; and, 
quite unconscious of the storm that was gathering before him, 
Slrellesley marched (June 27) to  join Cuesta a t  Plasencia. On 
July 17 the two armies advanced. The  march was one long story 
of wrangling and distress. Cuesta was old, infirm, incompetent 
and obstinate. His army was without order or discipline; and no 
measures had been taken for transport and supply. Victor fell back 
before the allies till reinforced by Joseph to a strength of 46,000 
men; then the allies fell back in turn, the Spaniards turning their 
retreat into a flight. With much difficulty Wellesley stopped the 
panic and took up a position a t  Talavera (July 27). Victor at- 
tacked the key of the position on the same night and was repulsed; 
and renewing the onslaught in force on the next day was again 
repelled with a loss of 7,000 men and 17 guns. Wellesley himself 
had lost 5,000 men, but being reinforced by the Light Brigade on 
the zgth, was eager to advance. Cuesta fortunately refused, and 
on Aug. I Soult came down the pass of Bafios, which Cuesta, in 
spite of Wellesley's urgent entreaties, had declined to defend, 
into the valley of the Tagus. Wellesley, awaking to his danger, 
abandoned his wounded, crossed the river by the bridge of Arzo- 
bispo, and led his starving army back t o  Portugal by way of 
Badajoz. Though the preoccupation of Napoleon with the Austrian 
war justified Wellesley in making an extraordinary effort, he had 
taken an unwarrantable risk. H e  had been warned that the 
Spanish troops were worthless and their supply system chaotic; 
and he had disregarded the warning. Having now learned his 
lessen, he resolved to have nothing t o  do with the Spaniards in 
the future. However, for his victories he was created Viscount 
Wellington. 

Campaign of 1810-11.-During the winter Wellington thought 
matters out. The Spaniards, untaught by experience, embarked 
on a new winter campaign which resulted in the total defeat of 
Cuesta's successor, Areizaga, a t  Ocafia, (Nov. 19). But out of 
this evil came good. Soult and Joseph, from sheer cupidity, 
invaded Andalusia, failed from carelessness to  master Cadiz and 
found themselves set down to the siege of a place which, without 
a naval force, was impregnable. Wellington gladly spared a few 
troops, which were made up from England to 8,000, to aid in the 
defence of Cadiz. The more troops squandered by the French in 
useless enterprises, the better for him. But the situation was 
serious. Napoleon had reduced Austria to  submission at  Wagram 
and would doubtless use every available soldier to master the 
Peninsula in 1810. Yet Wellington, so long as he had Lisbon, saw 
his way to thwart him. The French had three things against them. 
First, the sea was not open to them. Secondly, the Spanish popu- 

lation was to a man against them, and though the Spanish armies 
were valueless, the people were always cutting off stragglers and 
small parties, insomuch that a letter could not be sent by the 
French with a smaller escort than 25 men. Thirdly, the French 
armies always lived on the country. Wellington reasoned some- 
what in this fashion: "I have to encounter 300,000 men with 
40,000. I must train the Portuguese army with the help of English 
officers so as to  make my 40,000 into 50,ooo." This task he com- 
mitted to Beresford. "The French," he argued next, "live on the 
country and therefore cannot stay long in one place. I have the 
sea to furnish me with all that I want; and if I organize my 
service for feeding my army perfectly, I can go when I please and 
stay where I wish as long as  I wish." So he set himself to organize 
an efficient service for transport and supply. "But," he went on, 
"everything depends on my base on the sea, Lisbon, and I must 
make Lisbon impregnable." H e  did so by throwing up  the fortified 
lines of Torres Vedras, 25m. north of the city. "Now," he argued, 
"if I have 50,000 men the French must bring 60,000 to beat me. 
The removal of 60,000 menemust weaken them in some part.of 
Spain, and there the Spaniards will make trouble. If they advance 
against me, I shall retire before them, accepting battle if they give 
me a favourable opportunity, for the missile action of my lines 
is superior to the shock-action of their columns; but, if not, re- 
treating steadily till I reach my fortified lines. They cannot wait 
long before them, because they live on the country and will ex- 
haust it. They must retreat in time, through territory which they 
have already eaten up, and I ,  carrying my food with me, can pur- 
sue them and cause them heavy loss. I can go on playing this 
game as long as they like. I must win in the end. The only 
trouble is that, though the natural access for the French to Por- 
tugal is from the north-east, by way of Salamanca and Almeida, 
they can enter it  also from the east by the line of the Tagus, so 
that I must divide my force to  secure both routes. If they advance 
by both routes in strength, it  may be awkward; but that is un- 
likely. The way by the Guadiana, south of the Tagus, is luckily 
sealed up for the present by the Spanish fortress of Badajoz. But 
even if driven from Portugal, I can land my army a t  Cadiz and 
play the same game there. I mzlst win in the end, and the more 
certainly because the French generals are always quarrelling 
among themselves, and pay no obedience t o  King Joseph, their 
nominal commander." 

And so it  came about. Napoleon gave MassCna the command 
of 65,000 men as the army of Portugal, and Soult the command 
of as many as the army of Andalusia. Wellington with 18,000 
British and 14,000 Portuguese awaited MassCna near Almeida, 
leaving Gen. Hill with about 20,000 men, mostly Portuguese, to  
guard the route by the Tagus. MassCna first besieged and cap- 
tured Ciudad Rodrigo, which barred his way (July IO), and then 
pushed his advanced troops across the frontier. Gen. Craufurd 
with the Light Division engaged these most unnecessarily on the 
Coa (July 23), happily without serious mishap, though the odds 
against him were four t o  one. Then MassCna advanced, and 
Wellington retreated steadily before him. At Bussaco, having 
summoned Hill to  him, Wellesley offered battle with 50,000 men 
in a very strong position. MassCna accepted it  (Sept. 27) and 
was repulsed with 4,600 casualties, whereas Wellington's did not 
exceed 1,250. Then the retreat began again, and Wellington en- 
tered the lines of Torres Vedras (Oct. 10). MassCna lingered be- 
fore them for a month, till compelled by want of subsistence to  
retire 3om. to Santarem. Here he waited with persistence, for it  
was expected that the British Ministry would fall and be sup- 
planted by the Whigs, who would certainly withdraw the British 
army from the Peninsula. I t  was an anxious time for Wellington, 
for in Jan. 1811, Soult appeared with another army before 
Badajoz, and the Spanish army on the spot offered battle, which 
Wellington had begged that it  would on no account do, and was, of 
course, beaten. Wellington detached Beresford with ten British 
battalions and some Portuguese to  watch Soult; and a t  last, on 
March 5, MassCna began to retreat. Wellington followed him 
up with 44,000 men, but was obliged immediately to  send 8,000 
of them to Beresford, since Badajoz had (March 10) been 
treacherously surrendered to Soult. With the remainder he con- 
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tinued his pursuit; and by April 8 MassCna had recrossed the 
Portuguese frontier on his way to Salamanca, with his army in 
rags, starved and demoralized. The campaign had cost him 2 5,000 
men killed, captured, or dead from sickness. 

Campaign of 1811.-Meanwhile Sir Thomas Graham and the 
Spaniards had fallen upon the besiegers of Cadiz, and the British 
had fought a brilliant ~ c t i o n  against them at  Barrosa (March 5). 
Thereupon Soult hurried back from Badajoz to Andalusia; and 
Wellington, reinforcing Beresford, set him down to beleaguer 
Badajoz (April 22), with the option of fighting Soult or refusing 
battle as soon as the marshal should march back, as he certainly 
would, to relieve the fortress. He then returned to his own army, 
which had stopped its pursuit of MassCna on the Portuguese 
frontier, and was now covering the blockade of Almeida. MassCna 
advanced from Salamanca to relieve it, and Wellington offered him 
battle (May 3) at  Fuentes de Oiioro, just across the Spanish fron- 
tier. MassCna assailed the village on the 3rd and was repulsed 
with 650 casualties, Wellington's not exceeding 250. On the 5th 
MassCna made a general attack; and then, as Wellington said, 
"if Boney had been there, we should have been beat." But, though 
Wellington's position was defective, the steadiness of his troops 
enabled him to hold his own. His casualties were I, 530, MassCna's 
2,200; and on the 7th MassCna retreated to Salamanca, leaving 
Almeida to its fate. The fortress was presently abandoned and 
blown up by the French, the garrison, to Wellington's great 
vexation, escaping. MassCna was shortly afterwards recalled and 
replaced by Marmont; but Wellington always considered MassCna 
the ablest of all the French generals with whom he had to do in 
the Peninsula. 

Meanwhile, for want of proper artillery, Beresford's siege of 
Badajoz had not prospered. Soult with 24,000 men and 50 guns 
returned from Andalusia to its relief in May, and on the 16th 
Beresford, with 8,000 British and 21,000 Spaniards, engaged him 
at  Albuera. Beresford mismanaged the action and would have 
lost it but for one of his staff, Capt. Henry Hardinge. He was 
saved by the steadiness of his British troops, who suffered 4,000 
casualties. The Spaniards lost 3,000 and Soult 8,000. The marshal 
retired, and all was safe for the present; but Wellington, with 
his little force, had actually fought two general actions on the 
two main lines of entry into Portugal-a very severe strain upon 
his strength. 

He now (May 29) re-opened the siege of Badajoz with bad 
Portuguese cannon, for, living in almost daily dread of orders to 
evacuate the Peninsula, he had all this time kept his own siege- 
train on its ships in Lisbon harbour. On June 10 the prospective 
junction of Marmont with Soult obliged him to raise the siege 
and withdraw his troops, 37,000 British and 17,000 Portuguese, 
to the Caia, a little to west of Badajoz. Soult and Marmont 
having joined forces a t  Merida (June 17) advanced against him 
with nearly 60,000 men, but decided to leave him alone. The 
two marshals then quarrelled; and Soult returned (June 28) to 
Andalusia, leaving troops which raised Marmont's strength to 
43,000 men. On July 13 Marmont withdrew to the valley of the 
Tagus. Wellington then landed his siege-train, and moved north 
to the blockade of Ciudad Rodrigo, leaving the bulk of his force 
under Graham and Hill to protect the eastern frontier. Marmont, 
collecting 58,000 men, marched to its relief, and Wellington, 
calling up troops which gave him a strength of 30,000 British 
and 16,000 Portuguese, raised the blockade and awaited him. 
On Sept. 25 hfarmont made a reconnaissance in force which 
brought on a lively little combat at El Bodon, but he was afraid 
to go farther, and on Oct. I retired to his cantonments on the 
Tagus. The campaign ended by a spring of Gen. Hill upon an 
isolated French detachment at  Arroyo Molinos, to the north-east 
of Merida, when 2,000 French were killed or captured at a cost 
of IOO British casualties (Oct. 28). 

Campaign of 1812.-Throughout the perilous year 1811, when 
Wellington had borne the brunt of the attack of the armies both 
of Portugal and Andalusia, the Spaniards had accomplished very 
little. But their armies had now been in large measure replaced by 
guerrilla-bands of irregulars, frequently under very able leaders, 
which made the task of holding Spain in subjection more difficult 

to the French than ever. To paralyse one of these chiefs, Balles- 
teros, in the south, Soult (Dec. 1811) directed an attack upon one 
of his principal bases, Tarifa, which was repelled with trifling 
loss to the little garrison, half Spanish, half English, but cost the 
French 500 casualties. And now Napoleon, intent on the invasion 
of Russia, decided that he would draw upon Marmont's army 
to subdue the eastern provinces and Andalusia thoroughly, and 
then turn all his strength upon Portugal. Wellington for his part 
had planned the capture of Ciudad Rodrigo, so as to close the 
north-eastern gate of Portugal; and on Jan. 8 he invested the 
place, battered a breach and on the 19th stormed i t  out of hand, 
with no more than 500 casualties, before Marmont could even 
assemble troops to save it. Marmont was left gasping with dismay. 
Ciudad Rodrigo, with a garrison of 5,000 raw Spaniards, had 
defied Marshal Ney for 2 j days, and Wellington had snatched it 
from a French garrison in 12 days. Wellington then dispersed 
his troops innocently into cantonments, as did Marmont, being 
unable to keep them concentrated for want of supplies. On Feb. 16 
Wellington advanced to the siege of Badajoz, stationing Hill 
at  Merida to cover the operation from the east. Ground 
was broken on March 17, a breach was battered. and on April 5 
the place was taken by escalade, the storming parties having 
failed in their assault. The capture of Badajoz cost Wellington 
5,000 casualties, and for  48 hours the troops were out of all 
control; but the gain was great, for he had captured the French 
siege-train at  Ciudad Rodrigo and their pontoon-train at  Badajoz. 
He then detached Hill to destroy the French bridge of boats 
over the Tagus at  Almaraz (May 17), thereby reducing Soult and 
Marmont to the bridge of Toledo for communication between 
their armies; and then leaving Hill a t  Merida with 22,000 men to 
parry any movement of Soult, he advanced (June 13) with 28.000 
British and I 5,000 Portuguese against Marmont at  Salamanca. 
The marshal fell back to the Douro till, being reinforced, he took 
the offensive (July 16) and manoeuvred against Wellington's com- 
munications. On more than one day the two armies raced each 
other in two parallel columns, only a few hundred yards apart, 
ready to wheel into line and engage a t  any moment. At last on 
July 2 2  Marmont made a false movement, leaving his left wing 
in isolation, and Wellington sprang upon him instantly and inflicted 
a crushing defeat. He had 50,000 men, including Spaniards, and 
60 guns; Marmont had 47,000 and 78 guns. The French losses 
were 14,000 men, 20 guns and two eagles; Wellington's casualties 
were 5,000. The French retreated north-east upon Burgos, and 
Wellington, having entered Madrid in triumph (Aug. 12) invested 
Burgos. The siege was most unskilfully conducted; and Welling- 
ton was obliged to raise it (Sept. 22) upon the advance of the 
French against him in force from all parts of Spain. With dif- 
ficulty he gained time for Hill to join him as he retreated, and 
on Nov. 11, with 68,000 British, Portuguese and Spaniards, he 
offered battle to 90,000 French on the field of Salamanca. The 
French declined the challenge; and Wellington pursued his retire- 
ment, with some suffering to his troops but little molestation from 
the enemy, to Ciudad Rodrigo, where the campaign came to an 
end (Nov. 19). His losses in the retreat were 9,000, but foreign 
critics count i t  his greatest achievement. The advance on Madrid 
was no doubt a mistake; but the campaign had been brilliant. 
I t  had cost him 20,000 men; but it had cost the French 40,000 
and some hundreds of guns, and lastly it had cleared the French 
out of all Spain south of the Tagus. 

Campaign of 1813.-The new year found Wellington an earl 
and a marquis, and Napoleon the poorer by some 400,000 men 
lost in the snows of Russia. The emperor was fain to draw many 
troops from the Peninsula, and of those that remained the un- 
fortunate King Joseph had less control than ever. The cortes 
of Spain, on the other hand, had nominated Wellington com- 
mander-in-chief of their armies, of which a contingent, 20,000 

strong, was under his immediate orders for the coming campaign. 
Furthermore, in 1812 the British Government had landed some 
9,000 troops from the Mediterranean on the east coast of Spain 
-a sphere beyond the reach of Wellington-and these, with the 
addition of 20,000 Spanish troops in English pay, seemed likely 
to give trouble to the French in that quarter. Their commander, 
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however, Sir John Murray, the general who had failed Wellington 
on the Douro in.1809, was a feeble creature of whom little could 
be expected. H e  succeeded in repelling an attack by Gen. Suchet 
a t  Castalla (April 12) and with a little enterprise might have 
turned his success to great account. His army, though composed 
of five different nations, was 17,000 strong, whereas Suchet had 
a t  most 15,ooo; and Suchet's casualties in  the action numbered 
1,000 against Murray's 500. But Murray allowed the opportunity 
to  slip; and a subsequent operation which he undertook against 
Tarragona was so disgracefully mismanaged that it  brought Mur- 
ray to  a court-martial. 

This, however, was only a minor incident in  the Peninsular 
operations. I n  the main field Wellington marched from Portugal 
with a full strength of about ~oo,ooo men, 47,000 of them British 
and the remainder Spanish and Portuguese. The Spanish guerrilla- 
leaders were so active and so formidable in Biscay and Navarre 
that  they found full employment for no fewer than four French 
divisions under Gen. Clausel. Thus weakened, the French army 
could make no stand on the Douro, but fell back north-eastward, 
abandoning Burgos, t o  the line of the Ebro. Wellington forced it 
to  retire by turning its northern flank; and Joseph, with Marshal 
Jourdan for his adviser, decided t o  fight a delaying action in the 
basin south of Vitoria, to  cover his further retreat. H e  had only 
50,000 men, for Clausel, in  spite of repeated orders, had not 
joined him; whereas Wellington had 72.000; and had Wellington's 
orders been followed few of the French would have escaped. As 
things fell out Joseph got away with the loss of all his artillery, 150 
pieces, and every scrap of baggage, but of no more than 7,000 
men, Wellington's casualties being 5,000. The French retreated 
over the Pyrenees into France, and Wellington, having pursued 
them as far  as Pamplona, decided to abandon the chase. I t  was 
essential t o  master the fortresses of Pamplona and San Sebastian 
before he could advance farther, and until these should fall he 
occupied the main western passes of the Pyrenees on a front of 

' about 5om. south-eastward from San Sebastian. Pamplona was 
blockaded by the Spaniards, and the siege of San Sebastian, a 
tiny fortress, was entrusted to  Sir Thomas Graham with one 
British division and one Portuguese brigade. 

Meanwhile Napoleon had displaced Joseph, sending Soult to 
take command of all the troops that had retreated from Spain. 
The marshal arrived on July 13, and having received fresh artillery 
and restored, more or less, the organization and discipline of his 
70,000 men, he on July 2 0  launched a great counter-attack along 
the three main valleys of the Pyrenees which lead to Pamplona. 
H e  met with some initial success, for Wellington's divisional 
generals were always rather helpless unless their commander-in- 
chief was at  hand; but Soult's plans were not fulfilled as he had 
intended, and i t  was rather by accident than design that on 
July 26 he found himself a t  Sorauren, facing 16,000 of Welling- 
ton's troops with 30,000 of his own men. H e  attacked, but was 
repulsed with heavy loss, and Wellington then taking the offensive 
in his turn drove the French back after six days' fighting, as a 
mere demoralized mob, to their former position on the northern 
slopes of the Pyrenees. Soult admitted a loss of 13,000 men, 
whereas Wellington's did not exceed 7,000. 

I n  the course of these operations the first assault on San 
Sebastian was delivered on July 2 5 ,  and repulsed uiith a loss of 
400 men. Want of ammunition then compelled the turning of the 
leaguer into a blockade till Aug. 22, when the siege was renewed; 
and on the 31st the place was successfully stormed though at  
great cost of life. First and last the casualties at  San Sebastian 
were over 3,700. On the day of the storm Soult made a final 
effort t o  save the fortress, but was beaten back with a loss of 
3,800, the casualties of the allies being 2,600. The brunt of the 
two days' fighting fell upon the Spaniards, whose losses exceeded 
1,600. Soult now resolved to stand on the defensive and fortified 
lines of excessive extent to  the south of the Bidassoa. These Wel- 
lington attacked on Oct. 7,  and carried with little difficulty after 
three days' combat, wherein both sides lost about 1,600 men. 
Soult then began to fortify another position a little to the north- 
ward on the Nivelle, and Wellington, bringing his troops forward 
to the high ground to north of the Bidassoa, halted till the fall 

of Pamplona should allow him to advance farther. 
H e  was not quite happy notwithstanding all his successes. His 

relations with the Spanish Government were such that he had 
resigned his command of the Spanish armies (Oct. g ) ,  and with 
the Portuguese Government they were little better. I t  was clear 
to him that, in case of a reverse, retreat into Spain would be out 
of the question. Moreover, though Napoleon's star was already 
on the wane, Wellington a s  yet knew only that he was standing 
up to his enemies in Germany; and it  was always possible that 
he might win a great victory, come to terms with them, as his 
custom was, and return to  launch all his forces against his foes 
in the Pyrenees. Moreover, on the east coast of Spain the 
latest British commander, Lord William Bentinck, had contrived 
to sustain at  Ordal a reverse a t  the hands of Suchet (Sept. 13). 
However, on Oct. 25, Pamplona fell, and on Nov. 10 Wellington 
attacked Soult's position on the Nivelle and carried it, capturing 
69 guns; the casualties, 4,300, being about the same on both sides. 
He was now fairly established on the plains of France, and recog- 
nized that it was vital to him to have the population on his side. 
H e  could by this time count upon the good behaviour of his own 
troops towards the inhabitants; but the Spaniards had suffered 
too much at  the hands of the French and could not be  kept from 
maltreating them. "With 40,000 Spaniards I don't know where I 
should stop," he wrote at  this time, "but if they plunder they will 
ruin all." Reluctantly and regretfully he sent most of them back 
to Spain. 

On Dec. 8 came the great news that Napoleon had been utterly 
overthrown at  Leipzig, with orders that Wellington was to  press 
the invasion of France. Thrown back from the Nivelle, Soult 
had entrenched himself on the river Nive, south of Bayonne, and 
here Wellington attacked him on Dec. 9. The operations lasted 
five days, Soult counter-attacking without success on the 10th 
and ~ r t h ,  and were greatly complicated by the sudden rise and 
fall of the rivers, fed by the glaciers of the Pyr&ees. Owing to 
the destruction of a bridge by a flood Soult was able to  attack 
with 30,000 men and 30 guns a force of 14,000 men and 14 guns 
under Gen. Hill, which stood in isolation about St. Pierre (Dec. 
13), but after a very severe action he was repulsed, his losses 
being 3,000 and the British 1,700. The casualties on the French 
side for the five days were 5,600 and of the allies 5,000. 

Soult then withdrew to a position on the Adour; and meanwhile 
the European situation again gave Wellington anxiety. The  allies 
after their victory at  Leipzig had all fallen at  variance with each 
other, and their military plans seemed to Wellington to be insane. 
Napoleon, moreover, was negotiating for the detachment of Spain 
from the side of the allies, in order to  withdraw Suchet's troops 
thence. On this latter point Wellington's mind was soon set a t  
ease (Jan. 9, 1814) through the rejection of Napoleon's overtures 
by the Spanish Government; but his misgivings as t o  the military 
projects of the allies were justified. However, after much delay 
through bad weather, by a series of skilful movements (Feb. 
17-24, 1814) he manoeuvred Soult out of his position on the 
Adour, crossed the river-500 yards wide-on a bridge of most 
ingenious construction, and thus forced Soult into the open. 
Leaving Sir John Hope to invest Bayonne and the strong garri- 
son installed there by Soult, Wellington followed the marshal in 
his retreat eastward, overtook him a t  Orthez (Feb. 27), and with 
34,000 men against 37,000, drove him off with a loss of 4,000 
killed, wounded and prisoners, his own casualties being just under 
2,000. Soult continued his retirement eastward with Wellington in 
close pursuit, till days of heavy rain brought the British to  a stand- 
still, and contact was lost between the two armies (March 3). 
Wellington took the opportunity to occupy Bordeaux as his new 
base on the sea, but Soult hurried his troops as a disorderly mob 
towards Toulon, not halting till he reached Tarbes (March 8). 
Then at  last he realized that his enemies were stationary some 
35m to the north-west of him, and on March 13 he moved up to 
Wellington's outposts as if to attack, but thought better of i t  
and on the 16th moved away slowly to southward. H e  had orders 
from Napoleon to keep his field of action as near as  possible to  
the Pyrenees, and endeavoured thus to  fulfil them. F o r  all that 
he knew the emperor would yet hold his own. 
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These had in fact been most critical days farther north. The 

Prussians had given Napoleon an opportunity, and he had struck 
at  them a succession of telling blows. Austrians, Prussians and 
Russians alike were terrified, for all that they outnumbered him 
by three to one, and staggered back in dismay. Matters remained 
in doubt till March 25, when Napoleon resolved to manoeuvre 
against the rear and communications of the allies, and they in 
turn plucked up courage to ignore him and continue their march 
to Paris. 

On March 18 Wellington, with a force raised to nearly 50,000 
men by the arrival of a contingent of Spaniards, resumed his 
pursuit of Soult and on the 19th was constantly engaged with 
his rearguard. On the 20th Soult fought a useless little combat 
at  Tarbes, which only delayed his retreat to no purpose, and 
compelled him to take the longer of two roads to his next point, 
Toulouse. Wellington followed the shorter road, and Soult, in 
order to anticipate him, was compelled to hurry his wretched 
troops on with a speed which reduced them to a rabble. Never- 
theless Wellington moved on slowly and cautiously. For one 
thing the rain was incessant, but even more disturbing was a 
report which had reached him that Napoleon had fallen back to 
OrlCans. This might mean that he intended to join Soult and 
raise all southern France against the British and their allies, which 
would be a serious matter indeed. Not till the 26th did he 
come up before Toulouse, unaware, of course, that on the previous 
day Napoleon's doom had been sealed. 

The position taken up by Soult was very strong, and could 
not soon be approached without preparatory operations of extreme 
delicacy. But, having a beaten army before him, Wellington took 
every imaginable liberty, and finally attacked on April 10 in a 
most primitive and hazardous fashion. His casualties, 4,000 men, 
were twice as great as Soult's, and the French later were inclined 
to claim the fight as a victory. But Soult knew better and, 
evacuating Toulouse on the ~ z t h ,  continued his retreat. On that 
day news reached Wellington of the fall of Napoleon. He at once 
informed Soult, but, through no fault of the marshal, the garrison 
of Bayonne made a sortie on the night of the 14th, which cost 
them goo and the allies 800 casualties. This was the last blood 
shed. On the 18th an agreement for the suspension of arms was 
signed and the Peninsular War was over. 

The heroes of the war were, whatever the British may think, 
the Spaniards. I t  is true that their provisional Government was 
inefficient, their improvised armies of little military value, and 
their most prominent commanders, such as Cuesta, Castafios 
and La Romana, incompetent. Their heads were turned by their 
initial success at  Baylen, when they had to do with a frightened 
man, and they were always trying to repeat Baylen with raw 
levies under unskilled leaders. There were, moreover, endless 

adventurer, not excluding British and French deserters, and were 
rather wild. Others were under far stricter restraint. At least 
one was subjected to discipline as stern as that of Cromwell's 
Ironsides, and began every day with mass. Taken altogether they 
wrought great things for the liberation of their country, and were 
perhaps the best expression of the national will to victory. But 
the sufferings of Spain from French oppression and extortion and 
from the ravages of war were terrible. They were the source of 
many of her troubles during the 19th century, and she has not 
yet, perhaps, recovered from the effects of those awful years. But 
she has good right to be proud of her Guerra de Independencia. 

I n  Portugal likewise the national spirit was admirable. There 
is no more frugal, patient, docile, industrious man than the 
Portuguese peasant, and with British officers in the higher regi- 
mental ranks to superintend his training, he made an excellent 
soldier. When he failed, as at  one moment he did, i t  was owing 
to his Government's neglect of him; but when, in response to 
British protests, that fault was amended, the Portuguese soldier 
speedily recovered himself. The Portuguese are still proud of a 
phrase written by Wellington from the Pyrenees in 1813, in which 
he described their countrymen as "the fighting-cocks of the army." 
I t  must be added, that when once the French had been driven 
across the Pyrenees, the Portuguese began to manifest consider- 
able jealousy of the British officers in their army, and that 
Wellington's efforts to obtain some of his old Portuguese regi- 
ments for the campaign of Waterloo failed completely. Still this 
was, perhaps, no more than natural. The Portuguese, like the 
Spaniards, suffered terribly from the war and still suffer from it. 
They have, however, retained two things British-their rule of the 
road and their bugle-calls. 

The fact, nevertheless, remains that, without the little British 
army under the command of Wellington, Spaniards and Portuguese 
could hardly have worked out their deliverance. At first, as has 
been seen, Wellington did not realize all the difficulties of the 
problem set him; but after the experience of 1809 he was under 
no illusions, and there and then thought out the solution. His 
first task, however, was to train his own troops, for the army 
had no regular administrative services in those days and indeed 
was subject to three different departments-the cavalry and in- 
fantry under the commander-in-chief and War Office, the artillery 
and engineers under the Board of Ordnance, and supply and trans- 
port under the Treasury. The last named was that which gave 
him most trouble, for the Treasury's commissaries, even after 14 
years of war, had little experience of the needs of an army in the 
field; and on landing on the Mondego in 1808 he was obliged to 
draw up for them a complete table for the hiring and organization 
of transport. Roads in Portugal hardly permitted the use of 
wheeled vehicles; and he was obliged later to form his transport 

jealousies between rival authorities, provinces and commanders. 
But the spirit of the nation as a whole was beyond praise, and was 
quickened by a savage hatred of the French. Every French 
straggler's throat was cut and small bodies of men were destroyed 
without mercy. The French tried to quell this spirit by reprisals 
-burning villages and shooting villagers-but the Spaniards 
retorted in kind, and before the close of 1808 both sides had ex- 
hausted their powers of terror, the French by burning Spaniards 
alive in their houses, the Spaniards by sawing a captured French 
general asunder. But the losses thus inflicted upon the French 
were very formidable. Marbot reckoned the average number 
of deaths of French soldiers, from all causes, from the beginning 
to the end of the war as IOO daily. From the year 1812 the 
guerrilla-leaders took matters very much out of the hands of 
the regular military commanders, and proved to be much more 
efficient than the regular generals. These leaders were drawn 
from all classes-one of the best was a priest-and, as their 
followings swelled to three, four and even five thousand men of 
all three arms, they became most dangerous opponents. Their 
knowledge of the country in the wild mountainous districts which 
they preferred gave them enormous advantages over their enemies, 
while if closely pressed they could disperse for the time and re- 
assemble when the peril was over. Their quality varied very 
greatly. Some were composed of every description of desperate 

entirely of pack-mules, which he gradually brought up to a perfect 
system. 

As has been seen, this formed an essential part of his plan 
for getting the better of the French, but it was also the principal 
means to the great end of discipline. Soldiers regularly fed had 
no excuse for helping themselves, and no commander was more 
keenly alive than Wellington to the demoralizing effects of ma- 
rauding, nor more resolute t~ check it. Unfortunately the House 
of Commons, in defiance of all military opinion, had insisted in 
1805 in altering the procedure of regimental courts martial, with 
the result that for a long time these courts were ineffective for 
enforcing discipline. I t  was the uncertainty of punishment which 
allowed the men to get out of hand in the retreats from Talavera 
and from Burgos, and after the assaults on Ciudad Rodrigo, Bada- 
joz and San Sebastian; and indeed it was not until Wellington in 
1812 imported a lawyer to help him through the intricacies of the 
new procedure that discipline began to improve. The establish- 
ment of a corps of military police-the first of its kind in the 
British army-materially contributed towards the same object, 
with the result that the behaviour of the British troops in France 
was exemplary. Thus it came about that the French peasants sold 
their produce and their cattle to the English commissaries, while 
Soult and their own countrymen went away empty. Thus also i t  
was that at  the conclusion of the war a British division marched 
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almost the whole length of France without a single complaint of 
shy French inhabitant against a British soldier. 

I n  addition to  the transport and supply service, Wellington 
gradually trained a staff of extreme efficiency with an intelligence 
department of great excellence. H e  had, of course, the advantage 
of fighting in a country where every inhabitant was eager to give 
information to him and to withhold it  from his enemy, but none 
the less the work of his intelligence officers was most remarkable. 
In  other respects his staff required much training from him, but 
improved steadily; and, in fact, during the fighting in the Pyrenees 
in 1813-14, the chief of the staff (who bore the title of quarter- 
master-general) did not hesitate to  give orders (and very good 
orders) on his own initiative. When the army latterly swelled 
to some ~oo,ooo men of all nations it was divided, practically, into 
three corps of which one was under Wellington's immediate 
command; and the staff proved itself perfectly competent to  
handle it. This training of the army and staff was perhaps the 
most remarkable achievement of Wellington, carried out amid 
a thousand distractions from both civil and military authorities 
in Spain and Portugal and under the disadvantage of a permanent 
dearth of specie. The exchange in the Peninsula was at  a discount 
of 25% against the British, and hence the payments, whether 
to Spanish muleteers or to  English private soldiers, were generally 
six months at  least in arrear. Nevertheless Wellington kept the 
force together somehow, and it  is no exaggeration to say that the 
Peninsular army, including the King's German legion with the 
British, was the most effective military machine, for its size, in 
Europe. I t  must be added that, with the help of Sir James 
McGrigor, the father of British military hygiene, Wellington 
brought the organization and working of the medical service to 
a pitch of perfection till then unapproached in any European 
army. Nor was he less careful of his animals than of his men. 
H e  was a good horse-master and knew that horses are not 
machines. 

I n  the matter of tactics, when occupying a defensive position 
he always hid away his troops on the reverse side of a hill, a 
practice which was confined to him and which was one reason 
for the cautiousness of the French generals, in the later stages 
of the war, in offensive movements against him. His habit of 
meeting French columns with English lines is too well known 
to need more than mere mention, though no other army in Europe 
ventured to imitate either of these peculiarities. I n  respect of 
artillery his resources, as compared with those of the French, 
were of somewhat mixed value. The heaviest of the French field- 
guns-the 12-pounders, called by Napoleon his "pretty girls"- 
were of greater range and calibre than any of the English field- 
pieces. But, on the other hand, the English had the advantage 
of the spherical case-shot invented by Maj. Shrapnel, which 
practically enabled the English gunners to  rain grape-shot upon 
an enemy at  the then enormous ranges of 800, 1,000 and even 
1,200 yards. Shrapnel shell first came by its own in the Peninsula, 
War and contributed more powerfully to  its successful issue than 
is generally recognized. 

Wellington's system of conducting a siege is almost contemp- 
tuously dismissed by Continental critics; and he practically ad- 
mitted that he relied too much upon the methods which he had 
found successful in India. But if military engineering did not 
shine in his army, the topographical work and the civil engineering 
performed by the staff corps (the quartermaster-general's engineers 
as opposed to those of the master-general of the ordnance) was 
very remarkable indeed; their feats of bridging were notable; and 
they designed and constructed the first suspension-bridge in mili- 
tary history. 

T o  come last to the French, their misfortunes were due mainly 
to the injustice of their cause, to the fact that sea-transport was 
denied to them, to  their dependence upon the invaded country 
not only for subsistence but for money, to  the jealousy and 
cupidity of their generals, and to Napoleon's great blunder in en- 
deavouring to control the operations from a distance instead of 
appointing a commander-in-chief upon the spot and insisting that 
he should be obeyed. No attempt was made to conciliate the 
Spaniards and much was done to exasperate them, with the result 

that the invaders were loathed beyond human bounds. The 
closing of the sea compelled the transport of all stores of war 
to be made by land, which was a great strain, and every French 
infantry soldier had to march into Spain on his feet, which 
signified great wear and tear of shoes and clothing, with countless 
casualties from fatigue and sickness. Subsistence upon the country 
again frequently meant that the stronger men took such food as 
was to be obtained, while the weaker went empty and died of . 
starvation. Moreover, when one year's harvest in some district 
had been consumed, Wellington could count that his enemy was 
food-bound, so to  speak, till next harvest and could take liberties 
accordingly. Again for want of a commander-in-chief the French 
operations were ill-concerted and executed with ill-will. Every 
French general wished to be independent and many of them 
thought only of filling their pockets. Soldiers were often em- 
ployed by them in herding merino-sheep instead of in their 
legitimate business; and the example set in high places was only 
too faithfully imitated by subordinate officers. High command- 
ers, again, set the example of taking women into the field. 
Junot carried a mistress with him to Vimeiro; MassCna took with 
him the wife of one of his officers throughout the campaign of 
1810. This evil reached such a pitch that a French officer cap- 
tured at  Vitoria said bluntly to an English officer, " O !  sir, you 
are an army; we are a travelling brothel ( u n  bordel ambulant)." 
From all these causes discipline suffered; the morale of the French 
troops deteriorated; and by r 81 2 every French commander 
was afraid to meet the British. As Napoleon drew more and 
more of his soldiers from the Peninsula to make good his losses in 
Russia, the quality of Soult's force sank lower and lower. This 
naturally reacted upon the officers; and the French historian, 
Capt. Vidal de Lablache, contrasts eloquently the co-operation 
of the British divisional commanders with each other against 
the sulky helplessness of many of their French peers. By the 
end of 1813 the French army in southern France had become 
almost contemptible. The more honour to  Soult, its commander, 
and to his officers and men that they strove a t  least to  fight on 
to the end. 
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PENMARCH, a village and small watering place of west- 
ern France in the department of Finisthre, 18 mi. S.W. of Quim- 
per by road. Pop. (1936) 585. At the end of the peninsula on 
which it  stands are fortified remains of a town, important from 

Campaigns (rgo7) ; J .  W. Fortescue, History o f  the British Army, 
vols. vi-x. (1910-20) ; H. J. M. C. Vidal de la Blache, L'Evacuation 
de PEsPagne et l'lnvasion d a m  la Midi, 1813-14 (1914) ; Arteche Y 
Moro, La Guewa de Independencia (14 vols.) . (J' Fo') 

PENITENTIAL, a n~anual  used by priests of the Catholic 
Church for guidance in assigning the penance due to sins. Such 
manuals played a large r61e in the early middle ages; theywere 
mainly composed of canons drawn from various councils and of 
dicta from writings of some of the fathers. Disciplinary regula- 
lations in Christian communities are referred to from the very 
borders of the apostolic age, and a system of careful oversight 
of those admitted to the mysteries developed steadily as the mem- 
bership grew and dangers of contamination with the outside world 
hcreased. The treatment of the lapsed produced what has fie- 
quently been called the first penitential, the libellus in which, 
according to Cyprian ( E p .  51), the decrees of the African synods 
of 251 and 255 were embodied for  the guidance of the clergy in 
dealing with their repentant and returning flocks. This manual, 
which has been lost, was evidently not similar to  the code-like 
compilations of the 8th century, and it  is somewhat misleading to 
speak of it as a penitential. Certain patristic letters had acquired 
almost the force of decretals; the most important were. the,three 
letters of St. Basil of Caesarea (d. 379) to  Bishop Am~hllochlus of 
Iconium containing over eighty headings. 

Three things tended to develop these rules into something like 
a system of penitential law. These were the development of 
auricular confession and private penance; the extension of the 
~eni tent ial  jurisdiction among the clergy owing to the growth of 
a parochial ~r iesthood;  and the necessity of adapting the Pen- 
ance to  the primitive ideas of law prevailing among the newly con- 
verted barbarians, especially the idea of compensation by the 
wergild. I n  Ireland in the middle of the 5th century appeared the 
"canons of St. Patrick." I n  the first half of the next century these 
were followed by others, notably those of St. Finian (d. 552). At 
the same time the Celtic British Church produced the penitentids 
of St. David of Menevia (d. 544) and of Gildas (d. 583) in ad- 
dition to  synodal legislation. These furnished the material t o  
Columban (d. 615) for his Liber de  poenitelztia and his monastic 
rule, which had a great influence upon the continent of Europe. 
The Anglo-Saxon Church was later than the Irish, but under 
Theodore of Tarsus (d. 6go), archbishop of Canterbury, the P C -  

tice then in force was made the basis of the most important of all 
penitentials. The Poenitentiale Theodori  became the authority in 
the Church's treatment of sinners for  the next four centuries. 
( S e e  Haddan and Stubbs's Councils and Ecclesiastical Documents 
relating t,o Great Britain and Ireland, iii. 173 seq.) A Peniten- 
tiale Commeani  (St. Cumian), dating apparently from the early 
8th century, was the third main source of Frankish penitentials. 
Bishop Halitgar was commissioned (in 829) by Ebo of Reims to 
prepare a definitive edition; he used among his other materials, 
a so-called poenitentiale romanum,  which was really of Frankish 
origin. The canons printed by  David Wilkins in his Concilia 
(1737) as being by Ecgbert of York (d. 766) are largely atransla- 
tion into Anglo-Saxon of three books of Halitgar's penitentials. 
I n  841 Hrabanus Maurus undertook a new Liber poenitelztium and 
wrote a long letter on the subject t o  Heribald of Auxerre about 
853. Then followed the treatise of Regino of h ~ m  in 906, and 
finally the collection made by Burchard, bishop of Worms, be- 
tween 1012 and 1023. 

the death of ~romwei1,- penn7s father, who had served t h e  
Protector because there was no other career open, remained with 
his family on the Irish estates which Cromwell had given him. 
On the resignation of Richard Cromwell he a t  once declared for  
the king and went to the court in Holland, where he was received 
into favour and knighted; and at  the elections for the convention 
parliament he was returned for Weymouth. Meanwhile young 
Penn studied under a private tutor on Tower Hill until, in October 
1660, he was entered as a gentleman commoner a t  Christ Church. 
H e  appears in the same year to have contributed to the Tlzrenodia, 
a collection of elegies on the young duke of Gloucester. 

The rigour with which the Anglican statutes were revived, and 
the Puritan heads of colleges supplanted, roused the spirit of 

the 14th to  the 16th centuries, which included Penmarch, St. 
G ~ C ~ ~ ~ &  with its national prehistoric museum, and KCrity. The 

fisheries and the pillage by L~ ~ ~ ~ t ~ ~ ~ l l ~  in 1595, 
because of its cod banks, caused its decline. The Gothic church 
of s t .  Nonna (early 16th century) a t  Penmarch, the church of 
s t .  G ~ c ~ ~ ~ &  and the church of KCrity (15th century) are of in- 
terest. The coast is very dangerous, and there is a lighthouse. 
There are numerous megalithic monuments in the vicinity. 

PENN, WILLIAM (1621-1670), ~ ~ i t i ~ h  admiral, son of 
Giles Perm, merchant and seaman of ~ ~ i ~ t ~ l ,  served his apprentice- 
ship a t  sea with his father. I n  the first Civil War he fought on 
the side of the parliament, and was in command of a ship in the 
squadron maintained against the king in the ~ ~ i ~ h  seas. ln 164g 
he was arrested, probably on suspicion of being in correspondence 
with the king, and sent to ~ ~ ~ d ~ ~ ,  but  was soon released, and 
sent back as rear admiral in  the "Assurance" (32). After 1650 
he was employed in the Ocean, and in the Mediterranean in pur- 
suit of the Royalists under Prince Rupert. When the first Dutch 
War broke out Perm was appointed vice-admiral to Blake, and was 
present a t  the battle of Sept. 28, off the Kent& Knock. In  the 
three days9 battle off Portland, February 1653, he commanded 
the Blue squadron, and he also served with distinction in the 
final battles of the war in June and July. H e  sat on the commission 
of admirals and generals a t  sea, who exercised the military com- 
mand of the fleet, as well as on the board of management. I n  
1654 he offered to carry the fleet over to  the king, but in October 
he commanded the expedition to  the West Indies sent out by 
Cromwell, which conquered Jamaica. H e  was not responsible for  
the shameful repulse at  San Domingo, which was due to a panic 
among the troops. On their return he and his military colleague 
Venables were sent to the Tower. When released he  retired t o  
the estate he had received in Ireland. 

H e  continued in communication with the Royalists, and in 1660 
had a rather obscure share in the Restoration. H e  was reappointed 
commissioner of the navy by the king, and in the second Dutch 
War served a s  "great captain commander" or captain of the fleet, 
with the duke of York (afterwards King James 11.) a t  the battle 
of Lowestoft (June 3, 1665). Penn died on Sept. 16, 1670, and 
he was buried in the church of St. Mary Redcliffe, Bristol. His 
portrait by Lely is in  the Painted Hall at Greenwich. By his wife 
Margaret Jasper, he was the father of William Penn, the founder 
of Pennsylvania. Penn was one of the authors of the first code 
of tactics provided for  the navy; i t  was the base of the "Duke 
of York's Sailing and Fighting Instructions," which continued 
for  long to supply the orthodox tactical creed of the navy. 

See the Memirials of the Professional Life and Times of Sir 
William Penn, by Granville Penn. 

. PENN, WILLIAM (1644-1 718), English Quaker and founder 
of Pennsylvania, son of Admiral Sir William Penn (1621-1670) 
and Margaret Jasper, a Dutch lady, was born a t  Tower Hill, Lon- 
don, on act. 14, 1644 During his father's absence a t  sea he lived 
a t  Wanstead in Essex, and went to  school a t  Chigwell, close by, in 
which places he was brought under strong Puritan influences. Like 
many &Idren of sensitive temperament, he had times of spiritual 
excitement; when about twelve he was GLsuddenly surprised with a n  
inward comfort, and, as he thought, an external glory in the room, 
which gave rise t o  religious emotions, during which he had the 
strongest conviction of the being of a God, and that the soul of 
man was c a ~ a b l e  of enioying communication with Him." Upon 
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resistance a t  Oxford to the uttermost. With this spirit Penn, who 
was on familiar terms with John Owen (1616-1683), and who had 
already fallen under the influence of Thomas Loe the Quaker, then 
a t  Oxford, actively sympathized. H e  and others refused to attend 
chapel and church service, and were fined in consequence. There 
is no doubt that in January 1662 his father was anxious to remove 
him to Cambridge, and consulted Pepys on the subject; and in 
later years he speaks of being "banished" from the college, of being 
whipped, beaten and turned out of doors on his return to  his 
father, in  the anger of the latter a t  his avowed Quakerism. A 
reconciliation was effected; and Penn was sent to France to  forget 
this folly. H e  appears to have entered into the gaieties of the 
court of LOUIS XIV., and to have become acquainted with Robert 
Spencer, afterwards earl of Sunderland, and with Dorothy Sidney. 
Somewhat later he placed himself under the tuition of Moses 
Amyraut, president of the Protestant college of Saumur, and the 
exponent of liberal Calvinism, from whom he gained the patristic 
knowledge which is so prominent in his controversial writings. He 
afterwards travelled in Italy, returning to England in August 1664, 
with "a great deal, if not too much, of the vanity of the French 
garb and affected manner of speech and gait."l 

Until the outbreak of the plague Penn was a student of Lincoln's 
Inn. For  a few days also he served on the staff of his father- 
now great captain commander-and was by him sent back in 
April 1665 to Charles with despatches. Returning after the naval 
victory off Lowestoft in June, Admiral Penn found that his son 
had again become settled in seriousness and Quakerism. The 
admiral sent him in February 1666 with introductions to  Or- 
monde's court in Ireland, and to manage his estate in Cork. When 
the mutiny broke out in Carrickfergus Penn volunteered for  serv- 
ice, and acted under Arran, with the result that in May 1666 
Ormonde offered him his father's company of foot, but, for some 
unexplained reason, the admiral demurred to this arrangement. I t  
was a t  this time that the well-known portrait was painted of the 
great Quaker in a suit of armour; and it was a t  this time, too, 
that the conversion, begun when he was a boy by Thomas Loe in 
Ireland, was completed a t  the same place by the same agency. 

On Sept. 3, 1667, Penn attended a meeting of Quakers in Cork, 
a t  which he assisted to  expel a soldier who had disturbed the 
meeting. H e  was in consequence, with others present, sent to 
prison by  the magistrates. From prison he wrote to Lord Orrery, 
the president of Munster, a letter, in which he first publicly makes 
a claim for perfect freedom of conscience. H e  was immediately 
released, and a t  once returned to his father in London, with the 
distinctive marks of Quakerism strong upon him. Penn now 
became a minister of the denomination, and at  once entered upon 
controversy with two tracts, Tru th  Exulted and The  Guide Mis- 
taken. H e  appealed, not unsuccessfully, to  Buckingham, who on 
Clarendon's fall was posing as the protector of the Dissenters, to 
use his efforts to  procure parliamentary toleration. 

Penn's first public discussion was with Thomas Vincent, a 
London Presbyterian minister, who had reflected on the "damn- 
able" doctrines of the Quakers. The discussion, which had turqed 
chiefly upon the doctrine of the Trinity, ended uselessly, and Penn 
a t  once published The  Sandy Foundation Shaken, a tract of ability 
sufficient t o  excite Pepys's astonishment, in which orthodox views 
were so offensively attacked that Penn was placed in the Tower, 
where he remained for nearly nine months. The imputations upon 
his opinions and good citizenship, made as well by Dissenters as by 
the Church, he repelled in Innocency &th her Open Pace, in which 
he  asserts his full belief in the divinity of Christ, the atonement, 
and justification through faith, though insisting on the necessity of 
good works. H e  now published the most important of his books, 
No Cross, N o  C r o w ,  which contained an able defence of the 
Quaker doctrines and practices, and a scathing attack on the loose 
and unchristian lives of the clergy. While completely refusing to 
recant Penn addressed a letter t o  Arlington in July 1669, in which, 
on grounds of religious freedom, he asked him to interfere. He 
was almost a t  once set a t  liberty. 

An informal reconciliation now took place with his father, and 
Penn was again sent on family business to Ireland. At the desire of 
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his father, whose health was fast failing, Penn returned to London 
in 1670. Having found the usual place of meeting in Gracechurch 
Street closed by soldiers, Penn, as a protest, preached to the 
people in the open street. With William Mead he was a t  once 
arrested and indicted a t  the Old Bailey on Sept. I ,  for preaching to 
an unlawfuI, seditious and riotous assembly, which had met to- 
gethgr with force and arms. The Conventicle Act not touching 
their case, the trial which followed, and which may be read a t  
length in Penn's People's Ancient and Just Liberties Asserted, 
was a notable one in the history of trial b y  jury. With extreme 
courage and skill Penn exposed the illegality of the prosecution, 
while the jury, for the first time, asserted the right of juries t o  
decide in opposition to the ruling of the court. They brought in a 
verdict declaring Penn and Mead "guilty of speaking in Grace- 
church Street," but refused to add "to an unlawful assembly"; 
then, as the pressure upon them increased, they first acquitted 
Mead, while returning their original verdict upon Penn, and then, 
when that verdict was not admitted, returned their final answer 
"not guilty" for both. The court fined the jurymen 40 marks each 
for their contumacy, and, in default of payment, imprisoned them, 
whereupon they vindicated and established for ever the right they 
had claimed in an action (known as Bushell's case from the name 
of one of the jurymen) before the court of common pleas, when 
all twelve judges unanimously declared their imprisonment illegal. 

Penn himself had been fined for not removing his hat in court, 
had been imprisoned on his refusal to pay, and had earnestly re- 
quested his family not t o  pay for him. The  fine, however, was 
settled anonymously, and he was released in time to be present a t  
his father's death on Sept. 16, 1670, a t  the early age of forty-nine. 
Penn now found himself in possession of a fortune of £1,500 a 
year, and a claim on the Crown for £16,000, lent to Charles 11. by 
his father. Upon his release Penn a t  once plunged into contro- 
versy, challenging a Baptist minister named Jeremiah Ives, a t  
High Wycombe, to a public dispute and, according to the Quaker 
account, easily defeating him. Hearing at  Oxford that students 
who attended Friends' meeting were rigorously used, he wrote a 
vehement and abusive remonstrance to  the vice-chancellor in de- 
fence of religious freedom. This found still more remarkable 
expression in the Seasonable Caveat against Popery (Jan. I 67 I). 

In the beginning of 1671 Penn was again arrested for preaching 
in Wheeler Street meeting-house by Sir J. Robinson, the lieutenant 
of the Tower, formerly lord mayor. Legal proof being wanting of 
any breach of the Conventicle Act, and the Oxford or Five Mile 
Act also proving inapplicable, Robinson, who had some special 
cause of enmity against Penn, urged upon him the oath of alle- 
giance. This, of course, the Quaker would not take, and conse- 
quently was imprisoned for six months. During this imprisonment 
Penn wrote several works, the most important being The  Great 
Case of Liberty of Conscience (Feb. 16711, a noble defence of 
complete toleration. Upon his release he started upon a missionary 
journey through Holland and Germany; at  Emden he founded a 
Quaker society, and established an intimate friendship with the 
princess palatine Elizabeth. 

Upon his return home in the spring of 1672 Penn married Gul- 
ielma Springett, daughter of Mary Pennington by  her first hus- 
band, Sir William Springett. She appears to have been equally 
remarkable for beauty, devotion to her husband, and firmness to  
the religious principles which she had adopted when little more 
than a child. Penn now settled a t  Kickmansworth, Hertfordshire, 
and gave himself up  to  controversial writing. T o  this year, 1672, 
belong the Treatise o n  Oaths and England's Present Interest 
Considered. I n  the year 1673 Penn secured the release of George 
Fox, addressed the Quakers in Holland and Germany, carried on 
public controversies with Thomas Hicks, a Baptist, and John 
Faldo, an Independent, and published his treatise on the Christian 
Quaker and his Divine Testimony Vindicated, the Discourse o f  
the General Rule of Faith and Practice, Reasons against Railing 
(in answer to Hicks), Counterfeit Christianity Detected, and a 
Just Rebuke to One-and-twenty Learned Divines (an answer t o  
Faldo and to the publication entitled Quakerism n o  Christianjty). 
His last public controversy was in 1675 with Richard Baxter. in 
which, of course, each party claimed the victory 
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At this point Penn's connection with America begins. For the 

proceedings by which Penn acquired a large proprietary interest in 
New Jersey see NEW JERSEY: History. For the new colony 
Penn drew up a constitution, under the title of "Concessions." 

Great care is taken t o  make this constitution "as near as 
may be conveniently to the primitive, ancient and fundamental 
laws of the nation of England." But a democratic element is 
introduced, and the new principle of perfect religious freedom 
stands in the first place (ch. xvi.). With regard to the liberty of 
the subject, no one might be condemned in life, liberty or estate, 
except by a jury of twelve, and the right of challenging was granted 
to the uttermost (ch. xvii.). Imprisonment for debt was not 
abolished (as Dixon states), but was reduced to a minimum (ch. 
xviii.), while theft was punished by twofold restitution either in 
value or in labour to  that amount (ch. xxviii.). The provisions of 
ch. xix. deserve special notice. All causes were to  go before three 
justices, with a jury. "They, the said justices, shall pronounce 
such judgment as they shall receive from, and be directed by, the 
said twelve men, in whom only the judgment resides, and not 
otherwise. And in case of their neglect and refusal, that then one 
of the twelve, by consent of the rest, pronounce their own judg- 
ment as the justices should have done." The justices and con- 
stables, moreover, were elected by the people, the former for two 
years only (ch. xli.). Suitors might plead in person, and the courts 
were public (ch. xxii.). Questions between Indians and settlers 
were to  be arranged by a mixed jury (ch. xxv.). An assembly was 
to meet yearly, consisting of a hundred persons, chosen by the 
inhabitants, freeholders and ~jroprietors, one for each division of 
the province. The election was to be by ballot, and each member 
was to  receive a shilling a day from his division, "that thereby he 
may be known to be the servant of the people." The executive 
power was to  be in  the hands of ten commissioners1 chosen by the 
assembly. Such a constitution soon attracted large numbers of 
Quakers to  West Jersey. 

I t  was shortly before these occurrences that Penn inherited 
through his wife the estate of Worminghurst in Sussex, whither 
he removed from Rickmansworth. H e  now (July 25, 1677) under- 
took a second missionary journey to the continent along with 
George Fox, Robert Barclay and George Keith. H e  visited 
particularly Rotterdam and all the Holland towns, renewed his 
intimacy with the princess Elizabeth a t  Henverden, and, under 
considerable privations, travelled through Hanover, Germany, the 
lower Rhine and the electorate of Brandenburg, returning by 
Bremen and The Hague. I t  is worthy of recollection that the 
Germantown (Philadelphia) settlers from Kirchheim, one of the 
places which responded in an especial degree to Penn's teaching, 
are noted as the first who declared it wrong for Christians to hold 
slaves. Penn reached England again on Oct. 24. He tried to gain 
the insertion in the bill for the relief of Protestant Dissenters of 
a clause enabling Friends to  affirm instead of taking the oath, and 
twice addressed the House of Commons' committee with consid- 
erable eloquence and effect. The bill, however, fell to the ground 
at  the sudden prorogation. 

I n  1678 the popish terror came to a head, and to calm and guide 
Friends in the prevailing excitement Penn wrote his Epistle to  the 
Children o f  Light in this Generation. A far more important publi- 
cation was A n  Address to  Protestants o f  all Persuasions, by Wil- 
liam Penn, Protestant, in 1679; a powerful exposition of the 
doctrine of pure tolerance and a protest against the enforcement 
of opinions as articles of faith. This was succeeded, a t  the general 
election which followed the dissolution of the pensionary parlia- 
ment, by England's Great Interest in  the Choice of this New 
Parliament, in which he insisted on the following points: the dis- 
covery and punishment of the plot, the impeachment of corrupt 
ministers and councillors, the punishment of "pensioners," the 
enactment of frequent parliaments, security from popery and 
slavery, and ease for Protestant Dissenters. Next came One Pro- 
ject for the Good o f  England, perhaps the most pungent of a11 his 
political writings. But he was not merely active with his pen. H e  

'Perm's letter of the 26th of August 1676 says twelve, and Clarkson 
has follou~ed this; but the Concessions, which were not assented to by 
the inhabitants until the 3rd of March 1676-1677, say ten. 

was at  this time in close intimacy with Algernon Sidney, who 
stood successively for Guildford and Bramber. I n  each case, owing 
in a great degree to Penn's eager advocacy, Sidney was elected, 
only to have his elections annulled by court influence. Toleration 
for Dissenters seemed as far off as ever. 

Penn now again turned his thoughts t o  America. I n  repay- 
ment of the debt mentioned above he now asked from the Crown, 
at  a council held on the 24th of June 1680, for "a tract of land in 
America north of Maryland, bounded on the east by  the Delaware, 
on the west limited as Maryland (i.e. by New Jersey), northward 
as far  as plantable"; this latter limit Penn explained t o  be "three 
degrees northwards." This formed a tract of 300 m. by  160, of 
extreme fertility, mineral wealth and richness of all kinds. Dis- 
putes with James, duke of York, and with Lord Baltimore, who 
had rights over Maryland, delayed the matter until March 14, 
1681, when the grant received the royal signature, and Penn was 
made master of the province of Pennsylvania. His own account 
of the name is that he suggested "Sylvania," that the king added 
the "Penn" in honour of his father, and that, although he strenu- 
ously objected and even tried to bribe the secretaries, he could 
not get the name altered. I t  should be added that early in 1682 
Carteret, grandson of the original proprietor, transferred his 
rights in East Jersey to Penn and eleven associates, who soon 
afterwards conveyed one-half of their interest to the earl of Perth 
and eleven others. I t  is  uncertain t o  what extent Penn retained 
his interest in West and East Jersey, and when it  ceased. The 
two provinces were united under one governor in 1699, and Penn 
was a proprietor in  1700. I n  I 702 the government of New Jersey 
was surrendered t o  the Crown. 

By the charter for Pennsylvania Penn was made proprietary 
of the province. H e  was supreme governor; he had the power of 
making laws with the advice, assent and approbation of the free- 
men, of appointing officers, and of granting pardons. The laws 
were to  contain nothing contrary to English law, with a saving t o  
the Crown and the privy council in the case of appeals. Parlia- 
ment was t o  be supreme in all questions of trade and commerce; 
the right to levy taxes and customs was reserved to England; an 
agent to  represent Penn was to reside in London; neglect on the 
part of Penn was to  lead to the passing of the government to the 
Crown (which event actually t o o l  place in  1692) ; no correspond- 
ence might be carried on with countries at  war with Great Britain. 
The importunity of the bishop of London extorted the right to  
appoint Anglican ministers, should twenty members of the colony 
desire it, thus securing the very thing which Penn was anxious to  
avoid-the recognition of the principle of an establishment. 

H e  negotiated with James and Lord Baltimore with the view, 
ultimately successful, of freeing the mouth of the Delaware, wrote 
to  the Indians in conciliatory terms, and encouraged the formation 
of companies to work the infant colony both in England and Ger- 
many, especially the "Free Society of Traders in Pennsylvania," to 
whom he sold 20,000 acres, absolutely refusing, however, to  grant 
any monopolies. I n  July he drew up a body of "conditions and 
concessions." This constitution, savouring strongly of Harrington's 
Oceana, was framed, it  is said, in consultation with Sidney, but the 
statement is doubtful. Until the council of seventy-two (chosen 
by universal suffrage every three years, twenty-four retiring each 
year), and the assembly (chosen annually) were duly elected, a 
body of provisional laws was added. 

I t  was in the midst of this extreme activity that Penn was made 
a Fellow of the Royal Society. Leaving his family behind him, 
Penn sailed with a hundred comrades from Deal in the "Welcome" 
on Sept. I ,  1682. His Last Farewell to  England and his letter to  
his wife and children contain a beautiful expression of his pious 
and manly nature. H e  landed a t  New Castle on the Delaware on 
Oct. 27, his company having lost one-third of their number by 
small-pox during the voyage. After receiving formal possession, 
and having visited New York, Penn ascended the Delaware t o  
the Swedish settlement of Upland, to  which he gave the name 
of Chester. The assembly at  once met, and on the 7th of Decem- 
ber passed the "Great Law of Pennsylvania." The idea which 
informs this law is that Pennsylvania was to be a Christian state 
on a Quaker model. Philadelphia was now founded, and within 
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two years contained 300 houses and a population of 2,500. At 
the same time a n  act was passed, uniting under the same govern- 
ment the territories which had been granted by feoffment by 
James in 1682. Realistic and entirely imaginative accounts (cf.  
Dixon, p. z ~ o ) ,  inspired chiefly by Benjamin West's picture, have 
been given of the treaty which there seems no doubt Penn actually 
made i n  November 1683 with the Indians. His connection with 
them was one of the most successful parts of his management, and 
he gained a t  once and retained through life their intense affection. 

Penn now wrote an account of Pennsylvania from his own 
observation for  the "Free Society of Traders," in which he shows 
considerable power of artistic description. Tales of violent perse- 
cution of the Quakers, and the necessity of settling disputes, 
which had arisen with Lord Baltimore, his neighbour in Maryland, 
brought Penn back to England (Oct. 2, 1684) after an absence 
of two years. I n  the spring of 1683 he had modified the original 
charter a t  the desire of the assembly, but without a t  all altering 
its democratic character. H e  was, in reference to  this alteration, 
charged with selfish and deceitful dealing by the assembly. 

Within five months Charles 11. died, and Penn found himself a t  
once in  a position of great influence. Penn now took up  his abode 
a t  Kensington in Holland House, so as to  be near the court. His 
influence there was great enough to secure the pardon of John 
Locke, who had been dismissed from Oxford by  Charles, and of 
1,200 Quakers who were in  prison. At this time he wrote a further 
account of Pennsylvania, a pamphlet in  defence of Buckingham's 
essay in favour of toleration, in which he is supposed to have had 
some share, and his Persuasive to Moderation t o  Dissenting Chris- 
tians, very similar i n  tone to  the One Project for the Good of Eng- 
land. When Monmouth's rebellion was suppressed he appears to 
have done his best to  mitigate the horrors of the western commis- 
sion, opposing Jeffreys to  the uttermost. (Burnet iii. 66; Dalrym- 
ple i. 282.) Macaulay has accused Penn of being concerned in 
some of the worst actions of the court a t  this time. His complete 
refutation by  Forster, Paget, Dixon and others renders it  unneces- 
sary to do more than allude to  the cases of the Maids of Taunton, 
Alderman Kiffin, and Magdalen College (Oxford). 

I n  1686, when making a third missionary journey t o  Holland 
and Germany, Penn was charged by James with an informal 
mission to the prince of Orange to endeavour to  gain his assent 
to the removal of religious tests. H e  gained no satisfaction either 
from the prince or from Burnet, who disliked him. On his return 
he went on a preaching mission through England. His position 
with James was undoubtedly a compromising one, and it  is not 
strange that, wishing to tolerate Papists, he should, in the prevail- 
ing temper of England, be once more accused of being a Jesuit. 
I n  1687 James published the Declaration of Indulgence, and Penn 
probably drew up the address of thanks on the part of the 
Quakers. I t  fully reflects his views, which are  further ably put 
in the pamphlet Good Advice to the Church of England, Roman 
Catholics and Protestant Dissenters, in which he showed the wis- 
dom and duty of repealing the Test Acts and Penal Laws. At 
the Revolution he behaved with courage. H e  was one of the few 
friends of the king who remained in London, and, when twice 
summoned before the council, spoke boldly in his behalf. He 
admitted that James had asked him to come to him in France; 
but a t  the same time he asserted his perfect loyalty. During the 
absence of William in 1690 he was proclaimed by Mary as a 
dangerous person; but no evidence of treason was forthcoming. 
I t  was now that he lost by death two of his dearest friends, Robert 
Barclay and George Fox. I t  was at  the funeral of the latter that, 
upon the information of the notorious informer William Fuller 
(1670--1717?), an attempt was made to arrest him, but he had 
just left the ground; the fact that no further steps were then 
taken shows how little the government believed in his guilt. He 
now lived in retirement in London, though his address was per- 
fectly well known to his friends in the council. I n  1691, again on 
Fuller's evidence, a proclamation was issued for the arrest of 
Penn and two others as being concerned in Preston's plot. I n  1692 
he began to write again, both on questions of Quaker discipline and 
in defence of the sect. Just Measures in an Epistle o f  Peace and 
Love, Ths New Athenians (in reply to the attacks of the Athenian, 

Mercury), and A Key opening the Way  to every Capacity are the 
principal publications of this year. 

Meantime matters had been going badly in Pennsylvania. Penn 
had, in 1686, been obliged to make changes in the composition 
of the executive body, though in 1689 it  reverted t o  the original 
constitution; the legislative bodies had quarrelled; and Penn could 
not gain his rents. The chief difficulty in Pennsylvania was the 
dispute between the province--i.e., the country given t o  Penn by 
the charter-and the "territories," or the lands granted t o  him by 
the duke of York by feoffment in August 1682, which were under 
the same government but had differing interests. The difficulties 
which Quaker principles placed in the way of arming the colony- 
a matter of grave importance in  the existing European complica- 
tions-fought most hardly against Penn's power. On Oct. 21, 
1692 an order of council was issued depriving Penn of the gov- 
ernorship of Pennsylvania and giving i t  to  Colonel Benjamin 
Fletcher, the governor of New York. T o  this blow were added the 
illness of his wife and a fresh accusation of treasonable corre- 
spondence with James. I n  his enforced retirement he wrote the 
most devotional and most charming of his works-the collection 
of maxims of conduct and religion entitled The Fruits of Solitude. 
In  December, thanks to the efforts of his friends a t  court, among 
whom were Buckingham, Somers, Rochester, and Henry Sidney, 
he received an intimation that no further steps would be taken 
against him. The accusation, however, had been public, and he 
insisted on the withdrawal being equally public. H e  was therefore 
heard in full council before the king, and honourably acquitted of 
all charges of treason. I t  was now that he wrote a n  Essay towards 
the Present and Future Peace of Europe, in  which he puts forth 
the idea of a great court of arbitration, a principle which h e  had 
already carried out in Pennsylvania. 

In  1694 (Feb. 23) his wife Gulielma died, leaving two sons, 
Springett and William, and a daughter Letitia, afterwards married 
to William Aubrey. Two other daughters, Mary and Hannah, died 
in infancy. H e  consoled himself by writing his Account o f  the 
Rise and Progress of  the People called Quakers. The coldness 
and suspicion with which he had been regarded by his own denomi- 
nation had now ceased, and he was once more regarded by  the 
Quaker body as their leader. About the same time (Aug. 20) he 
was restored to the governorship of Pennsylvania; and he prom- 
ised to supply money and men for the defence of the frontiers. I n  
1695 he went on another preaching mission in the west, and in 
March 1696 he formed a second marriage, with Hannah Callow- 
hill, his son Springett dying five weeks later. I n  this year he wrote 
his work On Primitive Christianity, in  which he argues that  the 
faith and practice of the Friends were those of the early Church. 
In 1697 Penn removed to Bristol, and during the greater part of 
1698 was preaching with great success against oppression in Ire- 
land, whither he had gone to look after the property at  Shannan- 
garry. 

I n  1699 he was back in Pennsylvania where the success of 
Colonel Robert Quary, judge of the admiralty in Pennsylvania- 
who was in the interests of those who wished to make the province 
an imperial colony-and the high-handed action of the deputy 
Markham in opposition to the Crown, were causing great diffi- 
culties. Penn carried with him particular instructions to put down 
piracy, which the objections of the Quakers t o  the use of force 
had rendered audacious and concerning which Quary had made 
strong representations to  the home government, while Markham 
and the inhabitants apparently encouraged it. Penn and Quary, 
however, came a t  once to  a satisfactory understanding on this 
matter, and the illegal traffic was vigorously and successfully 
attacked. I n  1696 the Philadelphian Yearly Meeting had passed 
a resolution declaring slavery contrary t o  the first principles of 
the gospel. Penn, however, did not venture upon emancipation; 
but he insisted on the instruction of negroes, permission for them 
to marry, repression of polygamy and adultery, and proposed 
regulations for their trial and punishment. The  assembly, how- 
ever, a very mixed body of all nations, now refused t o  accept any 
of these proposals except the last-named. His great success was 
with the Indians; by  their treaty with him in 1700 they promised 
not to help any enemy of England, to traffic only with those 
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approved by the governor, and to sell furs or skins to  none but 
inhabitants of the province. At the same time he showed his 
capacity for legislation by the share he took with Lord Bellomont 
a t  New York in the consolidation of the laws in use in the various 
parts of America. 

Affairs now again demanded his presence in England. The king 
had in 1701 written to  urge upon the Pennsylvania government a 
union with other private colonies for defence, and had asked for  
money for fortifications. The difficulty felt by the Crown in this 
matter was a natural one. A bill was brought into the lords to  
convert private into Crown colonies. Penn's son appeared before 
the committee of the house and managed to delay the matter until 
his father's return. On Sept. 15, Penn called the assembly to- 
gether, in which the differences between the province and the terri- 
tories again broke out. H e  succeeded, however, in calming them, 
appointed a council of ten to  manage the province in his absence, 
and gave a borough charter to  Philadelphia. In  May I 700, experi- 
ence having shown that alterations in the charter were advisable, 
the assembly had, almost unanimously, requested Penn to revise it. 
On Oct. 28, 1701 he handed it  back to them in the form in which 
it  afterwards rcr~iainecl. An ashembly wds to be chosen yearly, of 
four persons from each county, with all the self-governing 
privileges of the English House of Commons. Two-thirds were to 
form a quorum. The nomination of sheriffs, coroners and magis- 
trates for each county was given to the governor, who was to 
select from names handed in by  the freemen. Moreover, the coun- 
cil was no longer elected by the people, but nominated by the 
governor, who was thus practically left single in the executive. 
The assembly, however, which, by  the first charter, had not the 
right to  propound laws, but might only amend or reject them, now 
acquired that privilege. I n  other respects the original charter 
remained, and the inviolability of conscience was again emphat- 
ically asserted. Penn reached England in December 1701. H e  
once more assumed the position of leader of the Dissenters and 
himself read the address of thanks for the promise fronl the 
Throne to maintain the Act of Toleration. H e  now took up his 
abode again a t  Kensington, and published while here his More 
Fruits of Solitude. 

I n  I jog he went to  Knightsbridge, where he remained until 1706, 
when he removed to Brentford, his final residence being taken up 
in 1710 at  Field Ruscombe, near Twyford. In  1704 he wrote his 
Life of Bulstrode Whitelocke. H e  had now much trouble from 
America. The territorialists were openly rejecting his authority, 
and doing their best to obstruct all business in the assembly; and 
matters were further embarrassed by the injudicious conduct of 
Governor John Evans in 1706. Moreover, pecuniary troubles 
came heavily upon him, while the conduct of his son William, who 
became the ringleader of all the dissolute characters in Phila- 
delphia, was another and still more severe trial. This son was 
married, and had a son and daughter, but appears to have been 
left entirely out of account in the settlement of Penn's proprietary 
rights on his death. 

Penn's deficiency in judgment of character was especially shown 
in the choice of his steward Ford, from whom he had borrowed 
money, and who, by dexterous swindling, had managed, a t  the time 
of his death, to  establish, and hand down to his widow and son, a 
claim for f14,ooo against Penn. Penn, however, refused to pay, 
and spent nine months in the Fleet rather than give way. He was 
released a t  length by his friends, who paid £7,500 in composition 
of all claims. Difficulties with his government of Pennsylvania 
continued to harass him. Fresh disputes took place with Lord 
Baltimore, the owner of Maryland, and Penn also felt deeply what 
seemed to him the ungrateful treatment which he met with at the 
hands of the assembly. H e  therefore in 1710 wrote, in earnest and 
affectionate language, an address to  his "old friends," setting forth 
his wrongs. So great was the effect which this produced that the 
assembly which met in  October of that year was entirely in his 
interests; revenues were properly paid; the disaffectkd were 
silenced and complaints were hushed; while an advance in moral 
sense was shown by the fact that a bill was passed prohibiting the 
importation of negroes. This, however, when submitted to the 
British parliament, was cancelled. Penn now, in February I 71 2, 

being in failing health, proposed to surrender his powers to  the 
Crown. The commission of plantations recommended that Penn 
should receive f12,ooo in four years from the time of surrender, 
Penn stipulating only that the queeq should take the Quakers under 
her protection; and L1,ooo was given him in part payment. Be- 
fore, however, the matter could go further he was seized with 
apoplectic fits, which shattered his understanding and memory. 
A second attack occurred in 1713. H e  died on July 30, 1718, 
leaving three sons by his second wife, John, Thomas and Richard, 
and was buried along with his first and second wives a t  Jourdans 
meeting-house, near Chalfont St. Giles in Buckinghamshire. I n  
1790 the proprietary rights of Penn's descendants were bought up  
for a pension of £q,ooo a year to the eldest male descendant by his 
second wife, and this pension was commuted in 1884 for  the sum 
of £67,000. 

Penn's Life was written by Joseph Besse, and prefixed to the col- 
lected edition of Penn's Works (1726). The Selected Works were 
published again in 1771 (4th ed. 3 vols., 1825)~ and Some Fruits of 
Solitude was reprinted in 1900 with an introduction by Edmund 
Gosse. See Selections from the Works of William Penn (ed. I .  Sharp- 
less, 2nd ed., 1915). W. Hepworth Dixon's biography, refuting 
Macaulay's charges, appeared in 1851. In 1 ~ 0 7  Mrs. Colquhoun Grant, 
one of Penn's descendants, published Quaker and Courtier; the Life 
and Work of William Penn. See also J .  W .  Graham, William Penn 
(2nd ed., 1918). 

PENNE, a town and episcopal see of Italy, in Pescara prov- 
ince, 26 mi. S.E. of the city of Pescara, and 16 mi. from the Adri- 
atic, 1,437 ft. above sea-level. Pop. (1936), 4,498 (town) ; 12,'784 
(commune). The church of S. Giovanni has a fine cross by  Nicola 
di Guardiagrele. Many of the houses have fine terra-cotta friezes. 
I t  occupies the site of the ancient Pinna, the chief city of the 
Vestini, who entered into alliance with Rome in 301 B.C. and 
remained faithful to  her through the Hannibalic wars. 

See G .  Colasanti, Pinnu (Rome, 1907). 
PENNELL, JOSEPH (1860--1926), American artist and 

author, was born in Philadelphia (Pa.), on July 4, 1860, and first 
studied there, but like his compatriot and friend, J. M. Whistles, 
he afterwards went to  Europe and made his home in London. H e  
produced numerous books (many of them in collaboration with 
his wife, Elizabeth Robins Pennell), but his chief distinction is as  
an original etcher and lithographer, and notably as  an illustrator. 
Their close acquaintance with Whistler led to  Mr. and Mrs. 
Pennell undertaking a biography of that artist in 1906, and, after 
some litigation with his executrix on the right to  use his letters, 
the book was published in 1908. I n  1919, Pennell published 
Etchers and Etching. H e  died on April 23, 1926. 

See E. R. Pennell, Life and Letters of Joseph Fennel1 (1929). 
PENNINE CHAM, an extensive system of hills in the north 

of England. The name is probably derived from the Celtic pen, 
high, appearing in the Apennines of Italy and the Pennine Alps. 
The English system is comprised within the following physical 
boundaries. On the N. a well-marked depression, falling below 
500 ft. in height, between the upper valleys of the Irthing and 
the south Tyne, from which it  is known as the Tyne Gap, sepa- 
rates the Pennines from the system of the Cheviots. On the 
N.E.,  in Northumberland, the foothills extend to the North 
Sea. On the N.W. the Eden valley forms part of the boundary 
between the Pennines and the hills of the Lake District, and the 
division is continued by the upper valley of the Lune. For the 
rest the physical boundaries consist of extensive lowlands-on 
the E ,  the vale of York, on the W. the coastal belt of Lancashire 
and the plain of Cheshire, and on the S. and S.E. the valley of 
the river Trent. The Pennines thus cover parts of Cumberland, 
Westmorland and Northumberland, Lancashire and Yorkshire, 
Cheshire and Derbyshire, while the southern foothills extend into 
Staffordshire and Nottinghamshire. 

The Pennine system is hardly a range, but the hills are in effect 
broken up into numerous short ranges by valleys cut back into 
them in every direction, for the Pennines form a north and 
south watershed which determines the course of all the larger 
rivers in the north of England. The chain is divided into two 
sections by a gap formed by the river Aire flowing east, a member 
of the Humber basin, and the Ribble flowing west and entering 
the Irish Sea through a wide estuary south of Morecambe Bay. 
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The northern section of the Pennine system is broader and 

generally higher than the southern. I ts  western slope is generally 
short and steep, the eastern long and gradual; this distinction 
applying to the system a t  large. I n  the north-west a sharp escarp- 
ment overlooks the Eden valley. This is the nearest approach to 
a true mountain range in the Pennine system and indeed in Eng- 
land. I t  is known as the Cross Fell Edge from its highest point, 
Cross Fell (2,930 ft.), to the south-east of which a height of 2,780 
ft. is reached in Milburn Forest, and of 2,591 ft .  in Mickle Fell. 
This range is marked off eastward by the upper valleys of the 
south Tyne and the Tees, and, from the divide between these two, 
branch ranges spring eastward, separated by the valley of the 
Wear, a t  the head of which are Burnhope Seat (2,452 ft.) and 
Dead Stones (2,326 ft.) .  I n  the northern range the highest point 
is Middlehope Moor (2,206 ft.) ,  and in the southern, Chapel Fell 
Top (2,294 ft.). I t  is thus seen that the higher elevations, like the 
steeper slopes, lie towards the west. Cross Fell Edge terminates 
southward a t  a high pass (about 1,400 ft.) between the head of 
the Belah, a tributary of the Eden, and the Greta, a tributary of 
the Tees. This pass is followed by the Tebay and Barnard Castle 
line of the North Eastern railway. The hills between the Lune 
valley on the west and the headstream of the Eden and the 
Ribble on the east are broken into masses by the dales of tribu- 
taries to  the first-named river-here the chief elevations are Wild 
Boar Fell (2,323 ft.), Whernside (2,414 ft.), and Ingleborough 
(2,373 ft.). The Ribble and Eden valleys afford a route for the 
main line of the Midland railway. Well-marked eastward ranges 
occur here between Swaledale and the river Ure, which traverses 
the celebrated Wensleydale, and between the Ure and Wharfe. In 
the first the highest points are High Seat (2,328 ft.)  and Great 
Shunner Fell (2,340 ft.); and in the second Buckden Pike 
(2,302 ft.) and Great Whernside (2,310 ft.). There is then a 
general southerly slope to the Aire gap. 

The southern section of the system calls for less detailed notice. 
Heights exceeding 2,000 ft. are rare. The centre of the section 
is the well-known Peak (9.v.) of Derbyshire. Both here and 
throughout the system the summits of the hills are high uplands, 
rounded or nearly flat, consisting of heathery, peaty moorland or 
hill pasture. The profile of the Pennines is thus not striking as a 
rule, but much fine scenery is found in the narrow dales through- 
out; Wensleydale, Wharfedale and other Yorkshire dales being 
no less famous than the dales of Derbyshire. I n  the parts about 
Settle below Ingleborough, in Derbyshire, and elsewhere, re- 
markable caverns and subterranean watercourses in the limestone 
have been explored to great depths. In  Ingleborough itself are the 
Ingleborough cave, near Clapham; the chasm of Gaping Ghyll, 
over 350 ft. deep; Helln or Hellan Pot, a vast swallow-hole 359 ft. 
deep, only exceeded by Rowten Pot (365 ft.) near Whernside; 
and many others. Malham Tarn, near the head of the Aire, is 
drained by a stream which quickly disappears below ground, and 
the Aire itself is fed by a brook gushing forth in full stream at  
the foot of the cliffs of Malham Cove. A notable example in 
Derbyshire is the disappearance of the Wye into Plunge Hole, 
after which it  traverses Poole's Cave, close to  Buxton. There may 
also be noted the remarkable series of caverns near Castleton. 
Lakes are few and small in  the Pennine district, but in some of 
the upland valleys, such as those of the Nidd and the Etherow, 
reservoirs have been formed for the supply of the populous manu- 
facturing districts of Lancashire and the West Riding of York- 
shire, which lie on either flank of the system between the Aire 
gap and the Peak. 

See ENGLAND and CUMBERLAND, YORKSHIRE, etc. 
PENNS GROVE, a borough of Salem county, New Jersey, 

U.S.A., on the Delawa're river, opposite Wilmington, Del.; served 
by the Pennsylvania-Reading Seashore railroad and river steamers. 
Pop. (1920) 6,060 (81% native white) ; 1940 federal census 6,488. 
I t  is a shipping point for agricultural produce, and has mahufac- 
turing plants making smokeless powder, dyes and chemicals. The 
borough was incorporated in 1894. 

PENNSYLVANIA, popularly known as the "Keystone" 
state because of its central position among the original 13 col- 
onies, is one of the common~~ealths of the United State5 of 

America, lying mostly between lat. 39' 43' (the Mason and Dixon 
line) and 42' N. and long. 74' 43' and 80' 31' W. of Greenwich. 
The State is in the form of a rectangle, except in the north-west 
where a triangular projection, extending to 42' 15' N. lat., gives 
it a shore-line of almost 40 m. on Lake Erie, and in the east where 
the Delaware river with two large bends makes deep indentations 
into New York and New Jersey. Pennsylvania is bounded north 
by New York; east by New York and New Jersey, from which 
it is separated by the Delaware river; south by  Delaware, Mary- 
land and West Virginia, and west by the "Panhandle" of West 
Virginia and by Ohio. The total area is 45,333 sq.mi., of which 288 
sq.mi. are water surface. 

Phys ica l  Features.-Pennsylvania skirts the coastal plain 
in the south-east below Philadelphia and is traversed from north- 
east to  south-west by the three divisions of the Appalachian 
province-Piedmont o r  older Appalachian belt, younger Appala- 
chian ridges and valleys, and the Allegheny plateau. I n  the 
north-west comer is a small part of the Erie plain. The entire 
surface has a mean elevation of about 1,100 i t .  above the sea, 
varying from sea level on the Delaware river to  3,212 ft. (Negro 
mountain) in Somerset county. On the north and west borders 
of the lowland extending along the Delaware are two parts of a 
chain of semi-detached and usually rounded hills, known as the 
South mountains. The north-east part extends from New Jersey 
through Easton to Reading. The south-west part is a north- 
eastern prolongation of the Virginia Piedmont, known as the 
Cumberland prong. The Pennsylvania portion of the younger 
Appalachian ridges and valleys, known as the central province 
of the State, embraces the region between the South mountains on 
the south-east, and the crest of the Allegheny plateau or Alle- 
gheny front on the north-west. I t  extends from south-west to  
nolth-east about 230 m. and has a nearly uniform width of 50 m., 
except that it  narrows rapidly as i t  approaches the north-east cor- 
ner of the State. The crest lines are often of nearly uniform 
height for miles and generally are  little broken except by an 
occasional V-shaped wind gap, a narrow water gap or a rounded 
knob. The valleys, except the Appalachian or Great valley, rarely 
exceed more than a few miles in width. The  Pocono plateau, into 
which the central province merges a t  i ts north-east extremity, is 
a continuation of the Catskill plateau southward from New Irork. 
I t  is little broken, except by shallow valleys and occasional knobs. 
The Allegheny plateau, which extends from the crest of the Alle- 
gheny front to  and beyond the west and north borders of Penn- 
sylvania and covers more than one-half of the State, is much 
dissected and contains the highest elevations within the State. 

The Pocono plateau in the north-east, nearly all of the central 
and south-east provinces and the north-east portion of the Alle- 
gheny plateau in the north-west are drained by the Susquehanna 
and Delaware river systems into the Chesapeake and Delaware 
bays. The greater part of the Allegheny plateau is drained by 
the Allegheny and Monongahela rivers into the Ohio river. The 
extreme southern portion of the central province and the ex- 
treme western portion of the south-east province are drained by 
tributaries of the Potomac; the Erie plain is drained by 
short streams into Lake Erie; and a very small section of the 
Allegheny plateau, in the northern part of Potter county, is 
drained by the Genesee river into Lake Ontario. The Susque- 
hanna is a wide and shallow stream with a zigzag course and 
numerous islands, but both the Susquehanna and the Delaware, 
together with their principal tributaries, flow for the most part 
transverse to the geological structure. I n  the gorges and water- 
gaps through which they pass in the mountain region is some of 
the most picturesque scenery in the State. These gorges, too, are  
of great economic importance as passages for railways and high- 
ways. The lower portion of the Delaware river has been entered 
by the sea as the result of the depression of the land, giving a 
harbour, a t  the head of which developed the city of Philadelphia. 

Cl imate  and Soil.-The temperature of Pennsylvania is mild 
and equable in the south-east province where the ocean influences 
it and where the mountains bounding it  on the north and north- 
west are some protection from the colder winds The crests of 
the higher ridges in the central province are delightfully cool 
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in summer, but the adjacent valleys are subject to excessive heat. I I T H O U S A N D S  1 
I n  winter the mountaL valleys may experience severe cold. The 
mean annual temperature is about 52' F. in the southeast, so0 
in the centre, 47" in the northwest and 49" on the shore of Lake 
Erie. The summer maxima on the mountains are usually to 
10" less than in the valleys directly below them. There are 
many summer resorts in the mountains. The average annual 

sentatives elec'ted for two years. The senate has the right of 
confirming or rejecting appointments made by the governor and 
sits as  a court of impeachment; and the house of representatives 
originates appropriatton bills and impeachment proceedings. The 
general assembly meets on the first Tuesday of January in odd- 
numbered years. 

The supreme court consists of seven justices elected for terms 
of 21 years by the voters of the state at  large. Minority repre- 
sentation is secured by the provision that each elector shall vote 
for one less than the number of justices to be chosen at  each 
election. I n  1895 the work of the supreme court had increased 
to such an extent that an act was passed by the general assembly 
creating the superior court of Peilnsylvania which consists of a 
president judge and six judges. The supreme court handles all 
appealed cases involving over $2,500, or cases of felonious homi- 
cide and is the court of last resort. The superior court handles 
all other appealed cases. The state is divided into districts in 
which are courts of common pleas. Justices of the peace are 
elected in wards, districts, boroughs and townships. 

Population.- The population of Pennsylvania in 1790 was 
434,373; in 1820 i t  was 1,049,458; in 1850, 2,311,786; in 1880, 
4,282,891; in 1910, 7,665,111; and in 1940, 9,900,180, or 2.8% 
more than in 1930. The population per square mile was 219.8, as 
compared with 44.2 for the United States as a whole. Of the 1940 
population, 6,586,877, or 66.5%, lived in urban places; that is, 
in cities and boroughs of 2,500 or more. The number of occupied 
dwelling units returned in the housing census of 1940 was 2,515,- 
884, which is approximately the same as the number of families. 
The  average population per family (occupied dwelling unit) de- 
clined from 4.3 in 1930 to 3.9 in 1940. The white population of 

rainfall is 44 inches. 
Government- Pennsylvania is governed under a constitu- 

tion adopted in 1873 which has been amended frequently. An 
amendment, to be adopted, must be approved by majorities in 
two successive legislatures and by a majority of a subsequent 
popular vote. 

The governor, elected for four years, is ineligible for the next 
succeeding term. H e  controls a large amount of patronage, ap- 
pointing, subject to the advice and consent of two-thirds of the 
senate, the heads of all departments except the auditor-general, 
state treasurer and secretary of internal affairs. He also ap- 
points the members of all independent administrative boards and 
commissions, the members of all advisory boards, and, with few 
exceptions. the members of all departmental boards and com- 
missions, and fills vacancies in various offices which occur during 
the recess of the senate. H e  has a right of veto, extending to 
items in appropriation bills, which may be overridden by a two- 
thirds vote in each house. His power of pardon is limited, being 
subject to the recommendation of three members of a board 
which consists of the lieutenant governor, secretary of the com- 
monwealth, attorney general and secretary of internal affairs. 

All the elective officials, except the secretary of internal 
affairs, are ineligible for a second consecutive term. By a law of 
1923 as amended in 1927 and again in 1939 the administrative 
agencies of the state were consolidated into 18 departments: viz., 
state, justice, attorney general, treasury, public instruction, in- 
ternal affairs, military affairs, agriculture, forests and waters, 
labour and industry, health, highways, welfare, banking, insur- 
ance, mines, property and supplies, and commerce. Six department 
heads designated by the governor, meet with him as the executive 
board, which standardizes employment in the various departments 
and approves the establishment or discontinuance of bureaus or 
other divisions within the departments. 

The  general assembly, as the legislature is officially known, 
consists of 50 senators elected for four years and 208 repre- 

Finance.-The estimate of the wealth of Pennsylvania for 1936 
made by the National Industrial Conference board was $27,796,- 
ooo,ooo, or $4,961,000,000 less than in 1929. The average per 
caput holding was $2,742, as compared with $2,293 for the entire 
United States. The assessed value of property subject to  the gen- 
eral property tax in 1938 was $11,31~,3~o,ooo, of which $2,979,- 
937,000 was personal property. Receipts of the state treasury for 
the biennium 1937-39 were $382,156,071 of which $171,179,180 
was raised by the normal tax and $156,420,229 by emergency 
taxes. 

The chief sources of revenue are taxes on corporations, in- 
heritances, automobile licences and gasoline. I n  1933 the state 
took over the sale of bottled wines and liquors. From this 
source it  made a profit of $16,425,465 in 1940. About one-half 
of the state income is spent on education and highways. The 
state debt in 1931 was $89,978,000. On Dec. I ,  1941, it was $114,- 
925,000 gross and $88,491,133 after deducting the amount in the 
sinking fund. 

On June 29, 1940, there were 1,053 insured commercial banks 
with deposits of $5,1 18,823,000 and total assets of $5,996,265,000. 
On June 30, 1934, the number was I,I  I I with resources and lia- 
bilities of $5,272,784,000. 

Education.-Since 189 j education has been free to all between 
the ages of 6 and 21 and compulsory for all children between the 
ages of 8 and 16. I n  1937 there were 1,945,900 enrolled in the 
public schools, of whom 1,366,798 were in elementary and 579,102 
in secondary schools; there were 300,774 pupils in private and 
parochial schools in 1936. The number of high schools in the pub- 
lic-school system was 1,243 in 1937. 

In  1940 there were 14 normal schools and teachers colleges 
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URBAN AND RURAL POPULATION OF PENNSYLVANIA. 1790--1940 

Pennsylvania formed 95.2% of the total in 1940, as compared 
with 955% in 1930, practically all the nonwhite population being 

The population of the state and of its principal cities is sum- 
marized recent censuses in the 

Area 

T%g,"$ . . . . . 
Rural . . . . 

Percent urban . . . 
Principal cities: 

Ph~ladelphka . . 
~~~~~~~h . . 
Erie . . . . 
n : : . 
; : : , 

Altwna . . 
E",gzF ' . . 

P ~ r c e n t  of 
increase Population 

1930-40 

2.8 
o 8 
7.0 . 

-1.0 

-2.1 0 3 
0.9 

-0.5 
4.7 

-0.5 
4.4 

-2 .2  
-0.5 

2.3 

1940 

g,goo,180 
6,586,877 

66 5 

1,931,334 

671,659 140,404 
116,955 
110,568 
~ 6 , ~ ~ ~  
86,236 
83,893 
80,214 
66,668 
61,345 

1920-30 

10.5 
15.2 
1.6 
. . 
7.0 

13.8 
4 1 

24.2 
3 1 

25.9 
11.3 
5 8 

36.0 
-0.5 
12 8 

I930 

9,631,350 
6,533,511 
3,097,a39 

67.8 

1,950,961 

669,817 143,433 
115,967 
111,171 

92,563 
86,626 

82,054 
66,993 
59,949 

1920 ----- 
8,720,017 
j,607,815 
3,112,202 

64 3 

1,823,779 

588,343 137,783 
93,372 

107,784 
73,502 
73,833 
75,917 
60,331 
67,327 
53,150 
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(two less than in 1935) maintained by the state a t  Bloomsburg, 
California, Cheyney, Clarion, East Stroudsburg, Edinboro, 
Indiana, Kutztown, Lock Haven, Mansfield, Millersville, Ship- 
pensburg, Slippery Rock and West Chester. The total enrolment 
of these was 9,908 students, their combined teaching staffs num- 
bered 878 in 1936. The established minimum of preparation re- 
quired of teachers in the elementary schools is the completion 
of a four-year high school course and not less than two years 
of professional preparation or its equivalent. Partial certificates 
and emergency certificates are issued to the extent that fully 
qualified teachers are not available. 

Since 1921 the state has contributed substantially to the sup- 
port of the poorer school districts. The funds appropriated for 
this purpose in 1934 amounted to $30,633,931. 

Annual salaries of all teachers, supervisors and principals in the 
public-school system averaged $1,630 in 1932 as against $920 in 
1920. 

The establishment of evening classes and classes in English 
and citizenship for adults has helped to bring down the ratio of 
illiteracy from 5.9% in 1910 to only 3.1% in 1930, in which year 
15.4% of the foreign-born whites, '4.2y0 of the Negroes, and 
0.6% of the native whites were unable to read or write. 

Including 14 teachers colleges owned by the state there are 70 
institutions of higher learning, 56 of which are known as liberal 
arts colleges. Seven of these receive subsidies from the state treas- 
ury. Pennsylvania state college, a land-grant institution, receives 
practically its entire financial support from public revenues. I t  
had an enrolment of 6,753 students in 1939-40. The other six 
are the University of Pennsylvania (8,440 students, 1939-40), 
University of Pittsburgh (12,920 students, 1939-40), Temple uni- 
versity (12,267 students, 1939-40) and the Women's Medical col- 
lege, Jefferson Medical college and Hahnemann Medical college. 

Char i t i es  and Corrections.-Penal and charitable institutions 
are under the supervision of the state welfare department. There 
are two penitentiaries. the western at  Pittsburgh opened in 1826 
and the eastern a t  Philadelphia opened in 1829. The eastern peni- 
tentiary occupies two sites (the second a t  Graterford) and on 
May 31, 1939, had 3,303 inmates. The western penitentiary also 
occupies two sites (the second a t  Rockview) and had 2,172 in- 
mates. Besides these penal institutions the state maintains an 
industrial school at  Huntingdon and an industrial home for women 
at  Muncy. There are nine hospitals for mental disorders: Allen- 
town (1,612 inmates in 1939), Danville (1,985), Fairview (886), 
Harrisburg (2,065), Norristown (3,558), Philadelphia (5,335), 
Torrance (1,735), Warren (2,328) and Wernersville (1,470) ; 
three institutions for the feeble-minded : Laurelton (693), Penn- 
hurst (1,889) and Polk (2,919) ; and one epileptic colony a t  Selins- 
grove (444). The ten medical and surgical hospitals, with a total 
population of 1,035, are a t  Ashland, Blossburg, Coaldale, Con- 
nellsville, Hazleton, Locust Mountain, Nanticoke, Philipsburg, 
Scranton and Shamokin. 

In  1939 the state spent $91,646,432 for the relief of 744,000 
unemployed and needy; and during the five years ending June 30, 
1940, the federal government through the WPA spent $744,166,- 
ooo in the state. 

Agriculture.-Although Pennsylvania is a mining and manu- 
facturing rather than an agricultural state, its farming interests 
are more extensive than is generally supposed. In  193 j about 55% 
of its area was in farms; approximately half of its farm land was 
improved in 1930. 

The number of farms increased from I 27,577 in 1850 to 224,248 
in 1900, fell to 172,419 in 1930, but rose to 191,284 in 1935. The 
value of all farm property in 1930 was $1,535,484,000, of which 
$529,969 represented the value of the land and $673,321 the value 
of the buildings. The total value of land and buildings, however, 
fell to $861,706,599 in 1935. The cash farm income for 1940 was 
$271,99a,ooo plus $6,211,000 from Washington. 

For the most part farming is of the general and livestock type. 
I n  most counties all the rough and most of the concentrated 
food for stock is raised on the farms. I n  1939 the most valuable 
crop produced was Indian corn, of which 58,140,000 bu. were 
raised, valued at  $37,991,000 Next in order came tame hay with 

2,658,000 tons selling for $31,ogg,ooo. The size and value of 
other crops follows: Wheat, 19,236,000 bu. ($I j,j81,000) ; oats, 
26,274,000 bu. ($10, 510,ooo) ; buckwheat, 1,808,ooo bu. ($I,I 21,- 
000); rye, 1,058,ooo bu. ($645,000); barley, 3,658,000 bu. ($1,- 
939,000). Pennsylvania ranks second among the states in buck- 
wheat production. Most of the buckwheat, barley and oats is 
grown in the northern and western counties, while Indian corn, 
wheat and rye are raised more extensively in the northeast. Po- 
tatoes are one of the major crops, standing third in value. The 
yield in 1939 was 24,440,000 bu., worth $20,196,000. The tobacco 
crop of 24,440,000 lb., of which nine-tenths is raised in Lan- 
caster county, was valued a t  $4,999,000, as compared with a crop 
of 18,255,000 lb. in 1934 worth only $1,698,000. The apple 
orchards in 1939 produced 16,564,000 bu., as compared with 8,- 
554,000 in 1934. The 1934 crop was worth $7,955,000, while the 
crop of 1939 was valued a t  only $9,278,000. Adams county in the 
south central part of the state and Erie county in the northwest 
are the chief apple-growing sections. I n  most of the southern 
counties peaches are grown; the crop for 1939 was 2,618.000 bu., 
valued at  $2,749,000. Pears, the production of which had fallen 
to 385,000 bu. in 1934, rose to 918,000 bu. in 1939 and the crop 
was valued at  $688,000. There was a grape crop of 23,200 tons, 
valued at  $882,000. 

Dairy farming predominates in the northern counties, where a 
shorter growing season favours pastures and the raising of hay. 
The cash income from all livestock and livestock products in 
1939 was $189,169,000. On Jan. I ,  1940, there were 1,154,300 
cattle on the farms, valued at  $88,968,000. Most of these were 
owned in the southern and western part of the state where live- 
stock farming predominates. Horses and colts numbered 28 5,000, 
valued at $3,538,300. The number of sheep dropped from 1,531,- 
066 in 1900 to 526.000 in 193 j and in 1939 had fallen still further 
to 404,000. I n  1935 there were 565,000 swine, but on Jan. I ,  

1940, the number had increased to 758,000, valued a t  $6,939,000. 
Chicken raising is important, the value of eggs produced in 1939 
being $37,478,000. On Jan. I ,  1940, farmers had 20,077,ooo 
chickens worth $17,266,000. The state ranks first in the value 
of its chickens and in the value of its sales. 

Mines a n d  Quarries.-If mineral oils are included Pennsyl- 
vania stands second to Texas as a mineral-producing state. I n  
1938 the value of the product of its mines was $472,773,000, a 
slump of $127,044,364 from the previous year. A la,rge part of this 
was represented by coal. With the exception of small areas in 
Colorado and New Mexico, Pennsylvania contains the only an- 
thracite deposits in the United States. They are found in the 
northeastern part of the state, chiefly in Lackawanna, Luzerne, 
Carbon, Schuylkill and Northumberland counties in an area of less 
than 500 sq.mi. The output rose steadily from 28,6 jo,ooo tons in 
1880 to 57,368,000 tons in 1890 and reached a peak of 84,8 53,000 
tons in 1926, the value for that year being $476,783,940. The 
production in 1940 had slumped to 51,526,454 tons. 

Besides having practically all the anthracite, Pennsylvania has 
the thickest bituminous coal measures, and most of the coal ob- 
tained from these is of the best quality. They form the northern 

extremity of the great Appalach- 
ian coal field and underlie an area 
of 15,000 sq.mi. or more in the 
west of the state. The Pittsburgh 
district, comprising the counties 
of Allegheny, Washington, Fay- 
ette and Westmoreland, is excep- 
tionally productive, and the coal 
in Allegheny and Washington 
counties is noted for its gas- 
producing qualities, while in 
Fayette and Westmoreland coun- 
ties the famous Connellsville 

L coking coal is obtained. Penn- 
C O A L  IN sylvania's bituminous output in- 
S I N C E  1807 THROUGH 1934. COM- 
PARED WITH THAT MINED I N  THE creased from 18>425,000 tons in 
U N IT E D  STATES ( F I G U R E S  I N  PART I880 to 79,842,000 tons in 1900 
ESTIMATED) and 153,042,ooo tons in 1926. 



MAXUFACTURESI PENNSYLVANIA 
In 1940 the production was 111,416,916 tons. 

Extending from the southwest corner of the state is the Penn- 
sylvania section of the Appalachian oil field, which, with a small 
section in New York, furnished nearly all of the country's supply 
of petroleum for some years following the discovery of its value 
for illuminating purposes. The first petroleum well was drilled 
in 1859 at  Titusville. The state's yearly output continued to 
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increase until 1891, when it amounted to 31,424,206 barrels. Since 
then, however, with fewer important developments, the output de- 
clined to 7,824,000 bbl. in 1924. I n  1938 it was 17,426,000 bbl., 
valued a t  $32,760,000. The value of the state's natural gas output 
increascd from approximately $75,000 in 1882 to approximately 
$19,282,000 in 1888, the total value of its output during these and 
the intervening years being more than 80% of that of all the 
United States. I n  1938 the output was 76,547,000,000 cu. f t .  or 
about 3.3% of that of the entire country. 

T HE PRODUCTION O F  PIG IRON A N D  FERROALLOYS IN PENNSYLVANIA 
CO MPARED W IT H  T HAT I N  T H E  U N IT E D  STATES 

There are deposits of various kinds of iron ore in the eastern, 
southeastern, middle and some of the western counties, and from 
the middle of the 18th century until near the close of the 
century, Pennsylvania ranked high among the iron ore ~roducing 
states. As late as 1880 it  ranked first, with a product amounting 
t o  1,951,496 long tons. But after the first successful experiments 
in making pig iron with bituminous coal in 1845, the state's iron 
foundries moved rapidly westward and thus away from the chief 
producing centres. The discovery still later that rich ore could 
be transported to the western part of  the state at less cost from 

the Lake Superior region resulted in a further decline of iron 
mining within the state until in 1932 the ore mined amounted to 
only 103,ooo long tons. By 1934 it  had increased to 525,000 long 
tons. 

Pennsylvania has extensive areas of limestone rock suitable for 
making cement, and in Northampton and Lehigh counties 
enormous quantities of it  are used in this industry. I n  Lehigh 
county the first successful Portland cement plant in the United 
States was erected in 1870, and since then Pennsylvania has con- 
tinued to lead all states in its annual output of cement. Portland 
cement production in the state increased from 825,054 bbl. in 
1896 to 42,347,000 bbl. in 1925, I n  1933 it was 12,294,000 bbl. 
and in 1938 it rose to 21,082,966 bbl. Limestone and dolomites 
suitable for building purposes are obtained chiefly in Montgomery, 
Chester and Lancaster counties. Until increased facilities of 
transport b r ~ u g h t  more desirable stones into competition they 
were used extensively in Philadelphia. There are limestone quar- 
ries in nearly two-thirds of the counties and great quantities of 
the stone are used for flux in the iron furnaces, for making quick- 
lime, for railway ballast and for road-making. Northampton, Le- 
high and York counties contain the most productive slate quar- 
ries in the country, and in 1939 the value of their output was 
$3,056,853; the Northampton and Lehigh slate is the only kind 
in the United States used for school blackboards. There is an ex- 
tensive area in the southeastern part of the state containing shale 
clay of a superior quality for making common brick. Kaolin 
abounds in Chester and Delaware counties, and fireclay in sev- 
eral of the western counties. The state leads all others in the 
value of its clay and clay products. Glass sand abounds both in 
the eastern and in the western regions, and for many years 
Pennsylvania has ranked among the leading states in the manu- 
facture of glass. I n  Chester county, also, is one of the most pro- 
ductive deposits of feldspar, second only to those of Maine. 

Manufactures.-Pennsylvania ranks second to New York in 
the value of its manufactures, which increased from $2,832,349,- 
437 in I914 to $7,381,687,533 in 1923, declined to $3,051,579,- 
ooo in 1933 but rose in 1939 to $5,475,925,482, The value added 
by the manufacturing process in that year was $2,489,128,930. 
The number of workers fluctuates with the value of the product. 
I t  was 924,478 in 1914, 999,460 in 1925 and 858,296 in 1939. 
The number of plants fell from 27,521 in 1914 to 12,093 in 1933, 
but rose in 1939 to 13,801. The devdopment of manufacturing 
has been largely due to the abundance of fuel, the facilities for 
shipment through the port of Philadelphia, to  the ability t o  get 
the ores of the Lake Superior region and to the co-operation of 
the railway system in the state. By far the most important in- 
dustry is the production of iron and steel, in which the state has 
always held the lead. So long as charcoal only was used in the 
furnaces (until about 1840) and during the brief period in which 
this was replaced largely by anthracite, the industry was of chief 
importance in the eastern region, but with the gradual increase 
in the use of bituminous coal, or of coke made from it, the in- 
dustry moved westward, where, especially in the Pittsburgh dis- 
trict, i t  received a new impetus by the introduction of iron ore 
from the Lake Superior region. In  the manufacture of pig iron 
Pennsylvania is easily first among the states; the output in 1938 
from its blast furnaces was 4,684,017 long tons (with a value of 
about $~o~,ooo ,ooo)  or 25.7% by quantity of the output of the 
entire United States. The output of the 131 steel and rolling mills 
amounted in value to $366,528,844 in 1933, but had increased 
greatly in 1939. 

In 1939, the leading manufactures, with the value of each, 
Were: steelworks and rolling mill products, $886,313,248; ~ e t r o -  
leum refining, $ 2 ~ 5 , 7 4 2 ~ 6 ~ 5 ;  blast furnace ~ r o d u c t s ,  $ I ~ ~ , ~ ~ ~ , -  
654; men's and boys' clothing, $138,805,738; bread and other 
bakery products, $I 23,139,5~ 5 ; hosiery, $I I 5,647,091 ; motor ve- 
hicles and accessories, $ 1 0 8 , ~ 2 ~ , 0 ~ 1 ;  meat packing (wholesale), 
$101,612,967 ; industrial apparatus, $97,959,550; coke and coke 
products, $80,686,370; printing and publishing, $76,658,846; malt 
and distilled liquors, $61,057,248; miscellaneous chemicals, $61,- 
000,429; fabricated steel not made in steel mills, $ ~ 8 , 2 ~ 1 , 0 6 0 ;  
cigars, $56,901,744; leather, $55,035,125. 
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Philadelphia is the great manufacturing centre of the state and 
one of the greatest manufacturing cities in the U.S.A. I t  suf- 
fered severely from the period of business depression in the 
1930s. In 1925 there were within the city 5.636 factories, em- 
ploying 246,680 persons with a product valued at  $1,937,414,000, 
or 28% of the total produced in the state. I n  1939, however, the 
number of factories had fallen to 4,511, the number of employees 
t o  196,536 and the value of the product to $1,418,256,304, but 
this was still 28% of the amount produced in the state. The 
primacy of Pittsburgh as a steel centre has been challenged by 
the development of steel mills in other parts of the state, but 
Pittsburgh is still an important manufacturing city. In  1939 it 
had 1,571 factories, employing 124,216 workers, earning $174,- 
608,567 in wages and turning out products valued a t  $1,007,995,- 
593. After Philadelphia and Pittsburgh the more important manu- 
facturing cities are Reading, Allentown, Johnstown, Erie, Chester, 
New Castle, Bethlehem, York, Scranton, Altoona and Williams- 
port. 

Forests.-Except on some portions of the Pocono plateau, 
Pennsylvania was originally well forested, and although most of 
the merchantable timber has been cut, about one-half of the state 
is still woodland. On the higher elevations the trees are mostly 
white pine, yellow pine and hemlock, but in the valleys and lower 
levels are oaks, hickories, maples, elms, birches, etc. State forest 
reserves in 1939 amounted to 1,650,936 ac., while those of the 
nation lying in the state covered 746,763 ac. 

T r a n s p o r t a t i o n  and Commerce.-The mountain topography 
of the state made the building of roads and railways expensive 
and difficult, but a t  the same time made them more necessary. 
Since 1911, when the modern period of state highway construc- 
tion began, the state has built a system unequalled by any other 
Appalachian state. There is a total mileage of about 99,000 mi. 
of highways, of which 40,498 mi. are under the care of the state, 
forming a primary or trunk system connecting county seats and 
all important centres of population. Of the state roads 30,67 5 mi. 
have been surfaced, 28,75 j mi. with asphalt or bituminous paving. 
Licensed motor vehicles increased from 160,137 in 191 5 t o  1,554,- 
917 in 1925 and to 1,681,202 in 1934; and in 1939 the number had 
risen to  2,203,941. 

The efficient network of railways covering the state is an im- 
portant factor in  the great industrial importance of Pennsylvania. 
The steam railway mileageincreased from 8,4 53 in 1890 to I 1,693 
in 1915 and to 14,364 in 1939. Operating electric railway mileage 
in 1937 was 2,994 mi. 

The state has one port of entry on the Atlantic coast, one on 
the Ohio river and one on the Great Lakes. Philadelphia, the 
Atlantic port, exports chiefly petroleum, coal, grain and flour, and 
imports chiefly iron ore, sugar, drugs and chemicals, manufactured 
iron, hemp, jute and flax. I t  has long ranked second among the 
ports of the United States in the tonnage of its foreign com- 
merce, surpassed only by New York. Pittsburgh ranks high among 
the interior ports of the country. 

HISTORY 

Swedish and D u t c h  Periods.-The whole country along the 
Delaware river before its settlement was disputed between the 
English, Dutch and Swedes. Both the English and Dutch had 
traded along the river and had established temporary posts in 
what is now Pennsylvania, but the Swedes were the first to  effect 
a permanent settlement, their settlements being a continuation of 
those in Delaware. I n  1643, John Printz, governor of New Swe- 
den, built a fort on Tinicum island (near Chester) which he called 
New Gottenberg, and soon a considerable community was estab- 
lished a t  Upland (renamed Chester by Penn). I n  1655 the 
Swedish settlements passed under the control of the Dutch who 
had captured Ft .  Christina, the chief Swedish stronghold, in Dela- 
ware. The Dutch were in turn dispossessed by the English who 
took over their colonies after the fall of New Amsterdam in 1664. 
Gov. Nicolls, the first English governor, put the "Dukes Law" 
into operation along the Delaware and established a court a t  
Upland. The Swedish settlers remained and later f o m e d  a sturdy 
clement in William Penn's colony. 

T h e  Q u a k e r  Colony.--William Penn (q.v.) as early as 1666 
became interested in a colony in America for Quakers suffering 
persecution under the "Clarenden Code." I n  1680 he petitioned 
Charles 11. for a grant of land for  the purpose, and the Crown, 
having become indebted to Penn's father, found it  easler to  pay 
with land in America than with money. Penn named his grant 
Pennsylvania (Penn's Woods) in his father's honour. The charter 
gave him almost unlimited power. H e  wrote his Frame of GOV- 
ernment for the Colony and sent commissioners to  lay out a 
"great town" in systematic manner, a city which he named Phila- 
delphia (City of Brotherly Love). Having faith in the people he 
delegated to  them more privileges and powers than the colonists 
possessed in any other Colony. Absolute religious freedom was 
the most important and, for the times, the most remarkable con- 
cession. All Christians holding certain amounts of property were 
to  be eligible voters and officeholders. The death penalty, in 
contrast to a long list of offences in other Colonies, was inflicted 
in Penn's Colony only for murder and treason. Philadelphia was 
laid out in  an advantageous position fronting on both the Dela- 
ware and Schuylkill rivers and growth and prosperity began im- 
mediately. Soon after Penn's arrival in the Colony in 1682 an 
assembly, held at  Upland, formally adopted Penn's plan of gov- 
ernment. I n  1683 Penn made his "Great Treaty" with the Indians, 
according t o  Voltaire "the only treaty not sworn to and never 
broken." Penn's fair methods of dealing with Indians and scrup- 
ulous care always t o  pay them well for their land preserved Penn- 
sylvania from Indian hostilities during his lifetime. 

I m m i g r a t i o n  of O t h e r  Nationalities.- To this Colony, thus 
founded, the oppressed and persecuted of many lands came for  
refuge. The Quakers soon surpassed all others and were the 
dominant element to  the time of the Revolutionary War. Some 
of the Quakers were of Welsh stock, a large colony settling i n  the 
"Welsh barony" i n  Montgomery and Delaware counties. The 
Mennonites came in great numbers in  1682-83 under their re- 
markable leader, Pastorious, and settled in  Germantown, which 
was long the leading German community in America and the 
home of many early industries in Pennsylvania. Other large 
colonies of Germans from the Palatine countries, and belonging 
to the Lutheran or Reformed churches, settled on fertile lands 
running from Easton, through Allentown, Reading and Lebanon 
to the Cumberland valley. The Moravians founded important 
centres at  Nazareth and Bethlehem. Finally the Scotch-Irish, 
Presbyterian in religion, an active, restless pioneer element ar- 
rived and took up  the back country positions on the frontier. 
Because of their difference from the Quakers and Germans in 
temperament, and because of the peculiar frontier problems which 
they faced, they formed an element of opposition to  the ruling 
element all through the 18th century. After 1770 large colonies 
of Connecticut "Yankees" settled in the beautiful northern Wyom- 
ing and Muncy valleys, which were claimed by  Connecticut. 

Pennsylvania was early involved in serious boundary disputes 
with Maryland, Virginia, Connecticut, New York and Delaware, 
the first three involving considerable bloodshed between the set- 
tlers before they were decided. A decree of Lord Chancellor 
Hardwicke, in 1750, settled the Maryland-Delaware dispute and 
led to the survey, 1763-67, of the boundary between Pennsylvania 
and Maryland by  Mason and Dixon, a line which acquired con- 
siderable importance later as separating the free and the slave 
States. In  1784 Virginia agreed t o  the extension of the line and 
to the establishment of the western boundary of Pennsylvania at 
a meridian drawn from a point on the Mason and Dixon line five 
degrees of longitude west of the Delaware river. The 42nd paral- 
lel was finally selected as the northern boundary in 1789, the 
dispute with Connecticut over northern Pennsylvania having been 
decided in favour of the latter State b y  a court of arbitration 
of the Continental Congress in 1782. I n  1792 the Federal Gov- 
ernment sold to Pennsylvania the small triangular strip of terri- 
tory north of the 42nd parallel and bordering on Lake Erie in 
order that the State might have a good port on the Great Lakes 

Upon William Penn's death in 1718 his widow became pro- 
prietary, and after her death in 1733, the proprietorship fell to 
John, Thomas and Richard Penn. Except fo r  differences between 
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the governors appointed by the proprietors and the popular 
assembly over the matter of taxing the proprietors the assembly 
had little to contest for, and the degree of civil liberty attained 
in the province was very high. On the whole the Colony was 
happy and prosperous, trade being good in Philadelphia and the 
Germans having established some of the most thrifty farming 
communities in the Colonies. 

F r e n c h  and Indian Wars.-The French and Indian War 
broke rudely in upon this peaceful expansion No longer was it  
possible to keep the numerous 
settlers from trespassing upon 
the Indian's lands or otherwise 
provoking him, nor were the 
Scotch-Irish of the frontier tem- 
peramentally as pacific and con- 
siderate as the Quakers and Ger- 
mans had been. Furthermore, 
the heirs of William Penn were 
guilty of several sharp land deals 
which made the Pennsylvania 
tribes resentfal. I t  was fertile 
soil for French propaganda. I n  
I 750 the French began building T H E  BLOCK HOUSE ERECTED AT 
a line of forts in the Ohio valley DAYS 

to back up their claims to the territory, among them a fort a t  
Presque Isle (on the present site of Erie), Ft. Le Boeuf (at Water- 
ford in Erie county), and Ft.  Venango (within the limits of the 
city of Franklin). Virginia, claiming western Pennsylvania a t  
this time, sent George Washington t o  build a fort a t  the con- 
fluence of the Monongahela and Allegheny rivers, but his work- 
men were driven away by the French who finished the fort and 
named it  Ft .  Duquesne. Washington met and defeated a force of 
French and Indians at  Mountain Meadows, but was later be- 
sieged in a hastily thrown up  breastwork (Ft.  Necessity) by a 
larger force and forced to surrender. The English upon being 
informed of the French movements sent an expedition under Gen. 
Braddock against Ft. Duquesne, but on July g, 1755, when but 
a few miles from the fort, Braddock's column was set upon 
by the French and Indians and cut to pieces, only 459 out of 
1,386 men escaping. During this year the frontiers of Pennsyl- 
vania suffered greatly, scarcely a lone and exposed household 
escaping attack. Most of the settlers fled to a line of I j forts 
which had been established under Franklin's direction in the 
mountain gaps. I n  I j 58 a second expedition against Ft. Duquesne, 
under Gen. Forbes, was successful. The fort was rebuilt, and 
named F t .  Pitt  after the English prime minister, and the log 
settlement was named Pittsburgh. With the fall of Montreal in 
I 760 all Pennsylvania came definitely into English hands. 

Indian wars were not past, however, for when Pontiac's rebel- 
lion broke out in  1763 every fort on the frontier was besieged, 
and Presque Isle and Venango were easily taken by the Indians. 
The settlers again fled back over the mountains. Col. Henry 
Bouquet, after defeating the Indians in a desperate engagement 
a t  Bushy Run, reached Pittsburgh in time to relieve the fort, 
and marched on into Ohio, where he inflicted heavy defeats upon 
the Indians. 

P e n n s y l v a n i a  in t h e  Revolution.-AS the central Colony, 
Pennsylvania's attitude in  the struggle with the mother country 
was of vast importance. The British party was strong because of 
the loyalty of the large Church of England element, the neutrality 
of many Quakers, Dunkers and Mennonites, and a general satis- 
faction with the liberal and free government of the province, 
which had not suffered such catastrophic reverses as had embit- 
tered the people of M?ssachusetts. for instance. But the Whig 
party under the lead of John Dickinson, Thomas Mifflin and 
Joseph Reed was successful in the State, and Pennsylvania con- 
tributed greatly t o  the success of the Revolutionary War by the 
important services rendered by her statesmen, by providing troops 
and by the financial aid given by Robert Morris ( g  v ) The two 
Continental Congresses ( I  774 and I 7 75-81) met in Philadelphia, 
except for the months when Philadelphia was occupied by the 
British army and Congress met in Lancaster and York, Pa., and 

then in Princeton, N. J. I n  Philadelphia the second Congress 
adopted the Declaration of Independence, which the Pennsylvania 
delegation, excepting Franklin, thought premature at  the time, 
but which was well supported by Pennsylvania afterwards. Dur- 
ing the Revolutionary War battles were fought a t  Brandywine 
( I  777), Paoli (17 77), Ft. Mifflin (177;) and Germantown ( I  777), 
and Washington's army spent the winter of 1777-78 a t  Valley 
Forge. Philadelphia was occupied by the British from Sept. 26, 
I 7 77 to June 18, I 778. Soon after the signing of the Declaration 
of Independence, a convention of representatives of the counties 
met in Philadelphia, and drew up a new State Constitution which 
went into effect in  Sept. 17 76, without being submitted to  a vote 
of the people. I t  provided for a unicameral legislative system, 
abolished the office of governor and substituted an executive 
council of 12, presided over by a president to  be  chosen by the 
legislature. With the institution of this new Government the 
proprietorship went out of existence and the Penn heirs were 
compensated by a grant of f12o.ooo and the guarantee of titles 
to certain private estates. With the passing of the old Government 
Quaker dominance also passed out of existence. 

Pennsylvania ratified the Federal Constitution in spite of pow- 
erful opposition on Dec. 22, 1787, and in 1790 revised its own 
Constitution to  conform with that instrument, the executive coun- 
cil being abolished, the office of governor restored and a bicameral 
legislative system adopted. From I 790 to 1800 Philadephia, then 
the largest and wealthiest city in the United States, was the seat 
of the Federal Government. The State capital was moved from 
Philadelphia to  Lancaster in  I 799 and from Lancaster to Harris- 
burg in 1812. 

Progress of S e t t l e m e n t  and Industry.- In 1800 the popu- 
lation of the State was 6oz,ooo. The years just previous to  the 
Revolution and those after the Revolution were years of rapid 
settlement beyond the mountains. Settlement in  the Upper Sus- 
quehanna valley was also rapid in this period. Bridges and roads 
were being built in  every direction and stage-coach routes estab- 
lished. The Philadelphia-Lancaster turnpike (1,790) was the first 
important turnpike in America. I n  1806 a bill passed Congress 
providing for the national road from Cumberland, Md., t o  the 
Ohio, which passed through south-western Pennsylvania and had 
great influence in the development of that section. After 1790 
anthracite coal began to be mined near Mauch Chunk and trans- 
ported down the rivers to  Philadelphia. About 1800 iron began 
to be manufactured in Lancaster, Coatesville, Phoenixville and 
the Juanita valley. Upon the opening of the mines thousands of 
Irish began to settle in the mining regions. 

Canals and railways came into use in Pennsylvania about the 
same time and both played an important part in the State's devel- 
opment. Many of the early railways were short lines to carry 
coal from mines to  river banks. I n  1834 the Columbia railroad 
and the  Allegheny Portage railroad were begun b y  the State and 
connected with the Pennsylvania canal t o  form a rail-water route 
from Philadelphia to Pittsburgh. Most of the important rivers 
were canalized so  that they became available carriers. By 1840 
the burden of debt upon the State from the extensive system of 
internal improvements led to wide-spread popular discontent and 
such projects were abandoned. The success of railways was by 
that time assured and the State began selling its enterprises to  
private corporations. 

Pennsylvania was usually Democratic before the Civil War 
owing to the democratic nature of its western and immigrant 
citizens. The growth of the protectionist movement and the de- 
velopment of anti-slavery sentiment drew it  toward the newly 
organized Republican party, however, and i t  voted the Lincoln 
ticket in 1860. During the Civil War the State was subject to 
raids along its southern border, Chambersburg being burned in 
1862. The  battle of Gettysburg (July 1863), a defeat of Lee's 
attempt to  invade the North, was a turning point in  the war. 

A f t e r  t h e  Civ i l  War.--On the political side the chief feature 
of the State's history after the Civil War was the growth of the 
Cameron-Quay-Penrose political machine, founded by Simon Cam- 
eron, strengthened by his son James Donald Cameron, and con- 
tinued under Matthew Stanley Quay and Boies Penrose, down to 
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the time of the latter's death in 1921. No powerful leader arose 
to succeed Penrose. A reorganization of the government of the 
state was begun under Governdr Pennypacker (1903-07) when 
a number of new departments were created including forestry, 
health and highways, and a state police force was organized. In 
1915 a department of labour and industry was established. Dur- 
ing the administration of Gifford Pinchot as governor (1923-27) 
the administrative code was enacted centralizing control and con- 
solidating departmenb, thus increasing the governor's power In 
1939 the department of commerce was created to  exploit the com- 
mercial and industrial advantages of the state. Early in 1941 the 
head of the department in order to co-operate with the federal 
government in preparing for national defence persuaded the 
manufacturers in 36 districts of the state to pool their resources 
and work together in filling government contracts. I t  offered its 
services to contractors in other states seeking information about 
factories and facilities to do the work needed. Contracts for more 
than $~,ooo,ooo,ooo worth of defence work were awarded to 
Pennsylvania industry. 

I n  the presidential election of 1932 the Republicans carried the 
state by a reduced majority, and two years later the Democrats 
elected George H. Earle their candidate for governor, as well as 
a Democratic United States senator and carried 23 of the 34 
congressional districts. In  1936 and 1940 the Democrats won the 
electoral vote of the state for Roosevelt, but with a smaller ma- 
jority in 1940 than in 1936, and they carried 19 of the 34 con- 
gressional districts. But in 1938 the Republicans won back the 
governorship by electing Arthur H. James. 

The city of Philadelphia, which has continued to elect a Re- 
publican mayor in local elections, was carried by the Democrats 
in 1936 and 1940. (G. W. Do.) 

BIBLIOGRAPHP.-T~~ official reports and publications of the various 
State departments and The  Penttsylvania Manual (annual) are the 
best sources for recent information. The chief historical sources are 
the Pennsylvania Archives (1852-18gj) ; Colonial Records, 1683-1790 
(1852), and S. Hazard, Register o f  Pennsylvania (1828-38). The 
Pennsylvania Historical Society, organized in Philadelphia in 1825, 
has published 14 vol. of Memoirs (1826-9j), a Bulletin of 13 numbers 
(1845-47), one volume of Collections (1853) and the Pennsylvania 
Magazine o f  History and Biography (1877 seq., quarterly). See A. E. 
Martin and H. H. Shenk, Pennsylvania History Told b y  Contempo- 
raries (1925) ; T .  S. March, A Histovy o f  Pennsylvania (1915) ; T .  K. 
Smith, The  Conzlnonwealth of Pennsylvania (1917) ; H .  M. Jenkins, 
Pennsylvania, Colonial and Federal (1903), and G .  P. Donehoo, 
Pennsylvania, a History (1926) ; C .  H. Browning, Welsh Settlement 
of Pennsylvania (1912) ; 0. Kuhns, The  German and Swiss Settlements 
o f  Colonial Pennsylvania (1901); A. C .  Myers, Immigration o f  the 
Irish Quakers into Pennsylvania (1902) ; J .  F. Sachse, T h e  German 
Pietists o f  Provincial Pennsylvania (1895) and T h e  German Sectarians 
o f  Pennsylvania (1899). 

PENNSYLVANIA, UNIVERSITY OF, an American in- 
stitution of higher learning, in Philadelphia. I t s  campus stretches 
from the west bank of the Schuylkill river to 39th street;and 
from 34th and Chestnut streets on the north to the Philadelphia 
General hospital and the Philadelphia Commercial museum. 

The library contained (1936) 826,000 volumes and received 
2,000 periodicals. Among important collections are the Penniman 
(education), Biddle (law), Lippincott (social sciences), Lea 
(history), Macauley (romance, and an excellent Dante collec- 
tion), Furness (Shakespeare), Franklin papers, Curtis collection 
of Franklin imprints, and Hale collection of autographs of 
signers of the Declaration of Independence. 

The museum has important archaeological and ethnological 
collections. The exhibitions largely represent the results of the 
museum's own expeditions to Central and South America, Alaska, 
various parts of the United States, Egypt, Palestine and Babylonia. 

The undergraduate departments of the university are the col- 
lege, Towne Scientific school, Moore School of Electrical Engi- 
neering, Wharton School of Accounts and Finance, Schools of 
Education and Fine Arts, and College of Liberal Arts for Women. 
The university also includes the graduate school of arts and 
sciences, schools of medicine (the first medical school in America, 
I 765), law, dentistry, veterinary medicine, the graduate school of 
medicine, departments of physical education and military science, 
evening school of accounts and finance, extension schools, Carter 

foundation (child helping), Henry Phipps institute (research in 
tuberculosis), and University of Pennsylvania Press. Affiliated . 
divisions are Wistar institute of anatomy and biology, and Penn- 
sylvania school of social work. 

Admission to undergraduate schools requires the equivalent of 
graduation from a 4-year high school. The graduate and law 
schools require a bachelor's degree for admission, the school of 
medicine, 3 years of college study, the school of dentistry. z 
years, and the school of veterinary medicine, I year. About 
1,100 scholarships are granted annually in the undergraduate 
schools. Several large groups are for students from the city 
of Philadelphia; others are in the gift of the governor and 
State senators. I n  the graduate school there are 2 research 
fellowships ($1,500 each), 16 fellowships ($600 each), 2 in 
physics ($600 each), 6 for women, 30 with free tuition, an inde- 
terminate number in botany, I in biophysics ($400), 6 with $200  

and free tuition, z travelling scholarships ($2,000) in diplomacy 
and international law, and I travelling fellowship in modern 
languages. There are also 2 travelling and 2 resident ($1,000) 
fellowships in architecture, and scholarships and fellowships in 
the schools of medicine, law, dentistry and veterinary medicine. 
Tuition fees range from $250 to $500. 

The present charter fixes the number of trustees a t  41, in- 
cluding the governor of Pennsylvania as ex-officio trustee and 
president. Ten trustees are elected by the alumni. The directing 
head of the university is the president, who is a member of 
all faculties and who presides over meetings of the trustees, the 
governor of Pennsylvania taking no active part in the management 
of the university. I n  1935-36 the instructors totalled 1,372; 
the students, 13,820. 

The year ended June 30, 1936 showed funds invested in part 
as follows: plant funds, $27,428,704; endowment fund, $20,220,- 
102; general fund, $2,398,071. Private benefactions in 1935-36 
totalled $2,363,915; fees, receipts, rentals, etc., amounted to 
$3,910,242. Income from invested funds, gifts and other receipts 
for designated purposes and the State appropriation aggregated 
$1,840,218. The payment on account of instructional salaries 
totalled $2,250,965. Payments on account of other salaries and ' 

wages totalled $1,392,195. Current expenses and purchases of 
equipment brought the total to $5,750,460. 

The university publishes: The University 'o f  Pennsylvania 
Bulletin (Catalogue, Directory, announcements of Schools, pro- 
gram and proceedings of Schoolmen's Week, contributions from 
the William Pepper Laboratory of Clinical Medicine, and the 
Veterinary Extension Quarterly) ; Astro~tomical Series; Reprint 
Series o f  the Flower Astronomical Observatory; Contributions 
from the Botanical Laboratory and the Morris Arboretum; Mor- 
ris Arboretum Monographs; Series in  Romanic Languages and 
Literatures; Report of the Henry Phipps Institute for the Study, 
Treatment and Prevention of Tuberculosis; Educational Oz~tlook; 
Law Review; Hispanic Rcview; Psychological Clinic; Under- 
graduate, Alumni and News Publications; theses presented for the 
degree of Doctor of Philosophy; publications of the University of 
Pennsylvania Press; University Museum publications; American 
Academy of Political and Social Science Annals, and Monographs; 
Wistar institute of anatomy and biology publications. 

Benjamin Franklin in I 749 published a pamphlet entitled 
Proposals Relating to  the Education of You th  in Pensilvania, 
which led to the establishment of "the Publick Academy in the 
City of Philadelphia," with a board of twenty-four trustees and 
with Franklin as president of the board. I n  17 50 there was con- 
veyed to the trustees the "New Building," erected in 1740 for a 
meeting house and charity school; the original trustees (includ- 
ing Franklin) of the "New Building" date from 1740, which is 
therefore regarded by the university as  the date of its founda- 
tion. The academy was opened in January 1751, the city having 
voted £zoo for the completion of the building. On September 
16, 1751 a charitable school "for the instruction of poor Chil- 
dren gratis in Reading, Writing and Arithmetick" was opened in the 
"New Building." The proprietaries, Thomas and Richard Penn, 
incorporated "The Trustees of the Academy and Charitable School 
in the Province of Pennsylvania" in I 753; and in I 755 issued a 
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iharter, changing the name to "The Trustees of the College, 
Academy and Charitable School," etc., whereupon William Smith 
( I  727-1803) of the university of Aberdeen, who had become 
rector of the academy in 1752 and had taken orders in the Church 
of England in 1753, became provost of the college. In  1756 Dr.  
Smith established a complete curriculum. In  17 57 the first college 
class was graduated. 

I n  1779, after fears had been repeatedly expressed that Smith 
planned to make the institution sectarian, the State legislature 
confiscated the rights and property of the college and chartered 
a new corporation, ('The Trustees of the University of the State 
of Pennsylvania"; in 1789 the college was restored to its rights 
and property and Smith again became its provost; in I 791 the 
college and the university of the State of Pennsylvania were 
united under the title, "The University of Pennsylvania." In the 
year 1802 the university purchased new grounds and buildings on 
9th Street, between Market and Chestnut Streets, which it con- 
tinued to occupy until the time when it moved to its present site 
in the year 1872. 

See T. H. Montgomery, A History of the University of Pennsylvania 
f rnw its Fnz~ndatinn t n  A D 1770 f~coo) : G. B. Wood. Early History 
of the University of Pennsylvania (1896) ; J .  B. McMaster, The Uni- 
versity of Pennsylvania (1897) ; G. E. Kitzsche, Oficial Guide t o  the 
University of (Igo6) ; and E. P. cheyney, "university of 
Pennsylvania," in "01. i. of Universitzes and Their Sons (1901). 

PENNSYLVANIA RAILROAD COMPANY, THE, a 
corporation of the Commonwealth of Pennsylvania, U.S.A., is the 
parent company of 53 railroad and ferry corporations known as 
the Pennsylvania Railroad System, united in one management 
through ownership of a majority of the stock, or long term leases 
or both. The company directly owns the principal lines of the 
system in Pennsylvania, and under its corporate organization 
directly operates about 95% of the mileage. 

On April 13, 1846, an act to incorporate the Pennsylvania Rail- 
road Company was passed by the State legislature. The company 
was authorized to build a railroad from a connection with the 
Harrisburg, Portsmouth, Mount Joy and Lancaster Railroad in 
Harrisburg to Pittsburgh or any other place in the county of 
Allegheny, or to the town of Erie. On Feb. 25, 1847, Govern01 
Shunk issued letters patent to  the company. On Sept. I, 1849 
the first division extending from Harrisburg to Lewistown, a dis- 
tance of 61mi., was opened to travel. On Feb. 15, 1854, cars ran 
through from Philadelphia to  Pittsburgh. On July 31, 1857, the 
Commonwealth of Pennsylvania sold and conveyed to the Penn- 
sylvania Railroad Company a line of railroad and facilities be- 
tween Philadelphia and Columbia, Pa., known as the Philadelphia 
and Columbia Railroad, with power to operate and extend the 
same. I n  1861 the Harrisburg, Portsmouth, Mount Joy and Lan- 
caster Railroad was leased by the Pennsylvania Railroad Corn- 
pany for 999 years (later acquired by purchase), thus creating 
the directly operated through line from Philadelphia to Pitts- 
burgh, known as the main line of the company. 

Iron, steel and coal and other raw materials provide the back- 
bone of the Pennsylvania's traffic. The company is also an im- 
portant carrier of miscellaneous manufactured articles, fresh 
fruits, vegetables and general produce, packing-house products 
and lumber from the south and west. Serving as it does the four 
leading eastern seaports-New York, Philadelphia, Baltimore and 
Norfolk-it handles a large proportion of the nation's import 
and export trade. I n  1939 the Pennsylvania System carried the 
equivalent of one ton of freight 34,838,603,443mi.~ and one pas- 
senger 4,595,637,750 miles. On Dec. 31, 1939, the system 
embraced 10,841mi. of line and 26,135mi. of track. On the entire 
system 3,98 7.46mi. were double-tracked, 787.35mi. had three 
tracks, 613.71mi. had four tracks, and there were 9,905.83mi. of 
side tracks. At the end of 1939 the rolling stock consisted of 
4,659 locomotives, 6,529 passenger train cars, 236,194 freight cars, 
5,383 work cars and 293 units of floating equipment. 

The Pennsylvania Railroad System represented at  the end of 
1939 an investment in road and equipment of $2,779,982,935 and 
other investments of $317,978,783, a total of $3,097,961,718. 
Against this sum there were outstanding in the hands of the pub- 
lic securities (stocks and bonds of various companies) amounting 
to  $1,834,197,726. 

The Pennsylvania Railroad Company, the parent company, had 
outstanding $658,387,700 of capital stock, divided into shares of 
$50 each, on Dec. 31, 1939, in the hands of 209,346 stockholders 
whose average holdings were approximately 62.9 shares each. The 
company has paid every year since 1847 a cash dividend to its 
stockholders who today reside in every state in the Union, the 
American possessions and 41 foreign countries. 

The total operating revenues of the system in 1939 were 
$457,727,428 The operating expenses, including taxes, equip- 
ment and joint facilities' rents, were $ 3 8 0 , 6 ~ 2 , 7 ~ ~ .  Net railway 
operating income was $77,034,635. The average number of em- 
~ l o y e e s  on the system in 1939 was 105,882, to whom $206,721,788 
1" "ages were paid. 

I t  contributed through the Payment of taxes more than $45,- 
000,000 to the support of the various municipal, State and Fed- 
eral governments. 

During 1938 the extensive electrification program in the eastern 
seaboard territory embracing the area between New York on the 
north, Washington on the south, Philadelphia on the east and 
Harrisburg on the west-commenced in 1931-was completed, 
thereby providing improved and faster transportation for both 
through passengers and freight. 

This was followed by material increases in train Speeds in both 
branches of the service, the fastest passenger trains making the 
226mi. run between New York and Washington in 215 min., in- 
cluding five intermediate stops. 

Through an interest in the Pennsylvania-Greyhound Lines, the 
Pennsylvania Railroad participates in extensive passenger bus 
traffic in the region traversed by its rails. (M.  W. CL.) 

PENNY, an English coin, equal in  value t o  one-twelfth of a 
shilling. It is one of the oldest of English coins, superseding the 
sceatta o r  sceat. I t  was introduced into England by Offa, king of 
Mercia, who took as  a model a coin first struck by  Pippin, father 
of Charlemagne, about 73 5, which was known i n  Europe as  novus  
defiayif~s. Offa's penny was made of silver and weighed 2 2 3  grains, 
240 pennies weighing one Saxon pound (or Tower pound, as  i t  
was afterwards called), hence the term pennyweight (dwt.). I n  
1527 the Tower pound of 5,400 grains was abolished, and the 
pound of 5,760 grains adopted instead. The penny remained, with 
some few exceptions, the only coin issued in England until the 
introduction of the gold florin by Edward 111. in 1343. I t  was 
not until the reign of Edward I. that halfpence and farthings be- 
came a regular part of the coinage, it  having been usual to  srtb- 
divide the penny for trade purposes by cutting i t  into halves and 
quarters, a practice said to  have originated in the reign of Aethel- 
red 11. I n  1257, in the reign of Henry III . ,  a gold penny, of the 
value of 20 silver pence, was struck. The weight and value of the 
silver penny steadily declined from 1300 onwards, as  wilI be 
seen from the following table:- 

Reign 

william I., 1066 . . . . 
Edward I., 1300 . . . . 

,, . 111.7 I344 . . . 
'I1., 1 3 4 ~  . . . 
III., I351 . . . 

He&, IV,, 1412 . . . . 
Edward IV., 1464 . . . 
Henry VIII., 1527 . . . 

VIII., 1543 . . . 
E~~~~~ V1.l . . . 
Elizabeth, 1601 . . . 

The last coinage of silver pence for general circulation was in 
the reign of Charles 11. (1661-62), since which time they have 
only been coined for  issue as royal alms on Maundy Thursday. 
Copper halfpence were first issued in Charles 1 1 . ' ~  reign, but i t  
was not until I 797, in the reigll of George III . ,  that  copper pence 
were struck. This copper penny weighed I oz. avoirdupois. I n  the 
same year cower twopences were issued weighing 2 OZ., but they 
were found too cumbersome and were discontinued. I n  1860 
bronze was substituted for the copper coinage, the alloy contain- 

/ ing 95 parts of copper, four of tin and one of zinc. The  weight was 

Weight 

Grains 
2 2 1  
2 2 

2ot 
2 0  

18 
15 
12 

103 
10 

8 
72 

Value in silver 925 
fine, a t  5s. 6d. per oz. 

Penny 
3.09 
3.02 
2.78 
2.75 
2'47 
2.06 
1.65 
1-44 
1-37 
1'10 

1.06 
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also reduced, I lb. of bronze being coined into 48 pennies, as 
against 24 pennies into which I lb. of copper was coined. The 
figure of Britannia first appeared on the issue of copper coins 
made in the reign of Charles 11. 

The word penny is also applied colloquially in the United States 
t o  the American cent, the hundredth part of a dollar. 

PENN YAW, a village of New York, U.S.A., the county 
seat of Yates county; a t  the foot of Lake Keuka, 50 mi. S E. of 
Rochester. I t  is served by the New York Central and the Penn- 
sylvania railways. Population for 1940 was 5,308 by federal 
census. Lake Keuka, shaped like a "Y," is one of the most beau- 
tiful of the "finger lakes" of central New York. I t  is the site of 
the Keuka college for women. The region is famous for its grapes, 
dairies, poultry, sheep and grain. Among the manufactures of the 
village are buckwheat products, wines, champagnes, vinegar, fruit 
baskets, flour, straw paper, roofing paper base, bus bodies, carbon 
bisulphide, boats, store fixtures, clothing, canned fruits and vege- 
tables. The first settlers of Penn Yan were chiefly followers of 
Jemima Wilkinson (1753-1819)) a religious enthusiast from 
Rhode Island, who in 1788 settled near Lake Seneca. Her  follow- 
ers began to desert her before 1800, and gradually the community 
broke up. I n  1799 the first dwelling was built on the site of Penn 
Yan, named as  a compromise between the Pennsylvania and 
Yankee settlers. I t  became the county seat when Yates county 
was created in 1823. I t  was incorporated in 1833. Penn Yan 
owns and operates its own electric, water and sewage systems. 

PENNYROYAL, an aromatic herb formerly much used in 
medicine, the name being a corruption of the old herbalist's name 
"Pulioll-royall," Pdegiz~m regium. I t  is a member of the mint 
genus, and has been known t o  botanists since the time of Lin- 
naeus as Mentha pulegium. I t  is a perennial herb with a slender 
branched stem, square in section, up t o  a foot in length and root- 
ing a t  the lower nodes, small opposite stalked oval leaves about 
half-inch long, and dense clusters of small reddish-purple flowers 
in the leaf axils, forming almost globular whorls. I t  grows in damp 
gravelly places, especially near pools, on heaths and commons. 
It has a strong smell somewhat like that of spearmint, due to a 
volatile oil which is readily obtained by distillation with water, 
and is known in England as Oleum pulegii. The specific name 
recalls its supposed property of driving away fleas (pzdices). Like 
the other mints it  has carminative and stimulant properties. 

The similar American pennyroyal (Hedeoma pulegioides), also 
belonging to the mint family (Labiatae), occurs in dry fields from 
Cape Breton Island to Ontario and North Dakota, southward to 
Florida and Arkansas. 

PENOLOGY, penal science, that part or division of crimin- 
ology which concerns itself with the philosophy and practice of 
society in its efforts to  repress criminal activities. As the term 
signifies (Lat. poena, pain, suffering), penology has stood in the 
past and, for the most part, still stands for the policy of inflicting 
punishment on the offender as a consequence of his wrong-doing, 
but it  may reasonably be extended to cover other policies, not 
punitive in character, such as probation, medical treatment and 
education, aimed a t  the cure or rehabilitation of the offender; and 
this is, in fact, the accepted present sense of the term. 

The principal aims of penal science are: to bring to light the 
ethical bases of punishment, along with the motives and purposes 
of society in inflicting i t ;  to  make a comparative study of penal 
laws and procedures throughout human history and particularly at  
the present time; and, finally, t o  evaluate the social consequences 
of the policies in force at  a given time. Thus conceived, penology 
represents a grouping of studies, some of which, dealing with the 
aims and the moral or social justifications of punishment, date 
from a remote past, while others, having to do with the wider 
social implications of the system, have scarcely yet made a begin- 
ning. As a modern and, therefore, a critical science, penology may 
properly be regarded as a serious effort to  effect a revaluation 
of the concepts, theories and assumptions regarding punishment 
for  crime which have for 2,000 years found expression in legal 
and philosophical literature, as well as in the penal'law. 

T h e  exploration of the animating forces of the system of pun- 
ishment carries the penologist far  back into human nature as well 

as into human history. Back of any scheme of punishment is a 
policy and that policy is, in its turn, the fruit of a living sentiment 
or the result of a struggle between competing sentiments. The 
policy that has most persistently dominated and which is still a 
powerful if not controlling factor in  penal legislation and practice 
is that of retribution, offspring of the sentiment of vengeance. 
Whether the offence to be compensated for is confined to a n  
individual victim or is conceived of as an injury t o  the social group 
to which he belongs, the immediate reaction is resentment and this 
can be appeased only by expiation or retribution. This, with 
primitive literalness, gave to early society at  a comparatively ad- 
vanced stage the rule: life for life, eye for eye, tooth for tooth, 
limb for limb. I t  still survives in  the death penalty for murder 
and in the drastic penalties imposed for rape and other crimes 
which are peculiarly offensive to the moral sentiments or to  the 
sense of security of the community. Nearly everywhere, in  the 
more recent stages of social development, this motive has been 
supplemented, but never wholly supplanted, by  an unquestioning 
faith in the deterrent effect on potential offenders of exemplary, 
i.e., drastic, punishments inflicted on actual offenders, which, in 
practice if not in theory, comes to much the same thing. 

This policy of retribution is justified and sustained by  an ethical 
philosophy which regards punishment as an integral and inviolable 
element in wrong-doing, as a moral necessity, "the other half 
of crime." This doctrine has been consistently maintained by the 
intuitive or idealistic philosophers from Plato t o  Thomas Aquinas 
and from Kant to  T. H. Green and his disciples. The deterrent 
effect of punishment has also been claimed by adherents of this 
school but its widespread adoption as a policy has probably been 
due more to the influence of the utilitarian philosophy of Bentham, 
Paley, John Stuart Mill and Herbert Spencer, which makes the 
welfare of society, "the greatest good of the greatest number," 
the aim of all moral activity. I t  is this utilitarian philosophy which 
is now in the ascendant in penal legislation and which governs 
the view of most modern penologists. 

Modern penology dates from the publication of Beccaria's 
pamphlet on "Crimes and Punishments" in 1764. This repre- 
sented a school of doctrine, born of the new humanitarian impulse 
of the 18th century, with which Rousseau, Voltaire and Montes- 
quieu in France and Bentham in England were associated. This, 
which came afterwards to be known as the classical school, 
assumed every criminal act to be a deliberate choice determined 
by a calculation of the prospective pleasures and pains of the act 
contemplated. All that was needed to overcome the criminal pur- 
pose was to provide for each and every crime a penalty adequate 
to overbalance its assumed advantages. Excessive penalties, such 
as death, were unnecessary and therefore unjust. This was fol- 
lowed, a generation later, by the neo-classical school of the revolu- 
tionary period in France, which modified Beccaria's rigorous 
doctrine by insisting on the recognition of varying degrees of 
moral, and therefore of legal responsibility, as  i n  the case of chil- 
dren and the insane, as well as of mitigating circumstances in 
general. The doctrine of the "individualization of punishment," 
that is to  say of the punishment of the individual rather than of 
the crime committed by him, which is of commanding importance 
in present day penology, is only a development of this funda- 
mental principle of the neo-classical school. 

This normal historical development of penology was interrupted 
during the last quarter of the last century by the widespread ac- 
ceptance of the theory of crime and its treatment promulgated by  
the Italian, Lombroso, and his disciples. This, a t  first known as 
the Italian, later, as the continental, school of criminology, now 
claims the title of the positive school, so-called because i t  pursues 
the positive methods of modern science. I t s  fundamental doctrine 
is that the criminal is doomed by his inherited traits to a criminal 
career and is therefore a wholly irresponsible actor. Society must, 
of course, protect itself against him, but to  punish him as if he 
were a free moral agent is as irrational as it  is unethical. 

While the enthusiasm for  the doctrines of the positive school 
has waned and the alleged facts on which they were based have 
been largely discredited, it has, nevertheless, left a valuable legacy 
of influence. To it must be given mucb of the credit for the pres- 



PENRITH-PENSACOLA 
ent active tendency to make the mental study of the criminal an 
essential part of his diagnosis, a fact which has, in the last quarter- 
century, given the psychologist and, particularly, the psychiatrist 
a leading place in the development of modern penological theory. 
From studies such as these the present school of criminologists 
have discovered that there is no single formula that accounts for 
all violators of the penal code, while the policy of the individual- 
ization of punishment has taken on the form of individualization 
of treatment. Indeed, the note of the day is research-research 
into the factors, whether individual or social, which determine 
criminal activities and research into the resources of the commu- 
nity for making such disposition of the offender as will effectually 
protect the former without destroying the latter. 

BIBLIOGRAPHY.-C. Beccaria, Des Delits e t  des Peines, trans. with 
commentary by Voltaire (1788) ; J. A. Farrer, Crimes and Punishments, 
with English translation of Beccaria (1880) ; C. Phillipson, Three 
Criminal L a w  Reformers-Beccaria, Bentham, Romzlly (1923) ; J. F. 
Stephens, A Ifistory of the Criminal Law! of England (1883) ; G. 
Aschaffenburg, Crime and its Repression, trans. by A. Albrecht (1913) ; 
G. Tarde, Penal Philosophy, trans. by E. Lindsey (1~12)  ; R. Saleilles, 
Tlze Individualzzation o f  Punishmewt, trans. by R. S. Jastrow (1911) ; 
C. Lombroso, Crimp, I ts  Cazlses and Remedies, trans. by H P. Horton 
(1918) ; R. Garofalo, Criminology, trans. by R. W. Millar (1914) ; 
E. Ferri, Criminal Soczology, trans. by J .  I. Kelly (1917) ; G. Ives, 
A Ifistory of Penal Methods (n.d ) ; S. S. Glueck, Mental Disorder and 
the Criminal Law (1925) ; E. H. Sutherland, Criminology (1925); 
J. H .  Gillin, Criminology and Penology (1926) ; L. N. Robinson, 
Penology i n  the United States (1921) ; American Institute of Criminal 
Law and Criminology, Journal (1911-28) ; American Prison Associa- 
tion, Proceedings (1875-1928). (G. W. KI.) 

PENRITH, market town, urban district, Penrith and Cocker- 
mouth parliamentary division, Cumberland, England, 281 mi. from 
London on the L.M.S. Ry.; also served by the L.N.E. Ry. Pop. 
(1938) 9,337; area 1 2  sq.mi. A 14th century grammar school 
was refounded by Queen Elizabeth; and there are two mansions 
dating from the same reign, which have been converted into inns. 
Though there are breweries, tanneries and saw-mills, the town 
depends mainly on agriculture. There are some ruins of a castle. 
Near Penrith on the south, above the precipitous bank of the 
Eamont, stands a small but beautiful old castellated house, Yan- 
wath Hall. To  the N.E. of the town Eden Hall, rebuilt in 1824, 
but demolished in 1934, contained the celebrated enamelled gob- 
let, the "Luck of Eden Hall," later transferred to the Bank of 
England in London. 

Penrith, otherwise Penreth, Perith, Perath, was founded by the 
Cambro-Celts. I n  1 2 2 2  Henry I11 granted a yearly fair extend- 
ing from the eve of Whitsun to the Monday after Trinity and a 
weekly market on Wednesday, but before 1787 the market day 
was changed to Tuesday. The manor in 1242 was handed over to 
the Scottish king who held it till 1295, when Edward I seized it. 
I n  1397 Richard I1 granted it  to the first earl of Westmorland; it 
then passed to Warwick the king-maker and on his death to the 
crown. I n  1694 William I11 granted it  to the earl of Portland, by 
whose descendant it  was sold in 1787 to the duke of Devonshire. 
Checks, linen cloth and ginghams and clock and watch-making 
were industries here in the 18th century. The town suffered much 
from the incursions of the Scots, and Ralph, earl of Westmorland, 
who died 1426, built the castle; but a tower called the Bishop's 
Tower had previously been erected on the same site. In  1597- 
98, 2,260 persons perished by plague in the Penrith rural deanery 
During the Civil War the castle was dismantled by the Royalist 
commandant. The church of St. Andrew is of unknown founda- 
tion, but the l ~ s t  of vicars is complete from 1223. 

PENRY, JOHN (1559-1593), Welsh Puritan, was born in 
Brecknockshire in I j j 9 ;  tradition points to Cefn Brith, a farm 
near Llangammarch, as his birthplace. He was educated at Peter- 
house, Cambridge, and St. Alban's Hall, Oxford. He did not seek 
episcopal ordination, but was licensed as University Preacher. 
The tradition of his preaching tours in Wales is slenderly sup- 
ported; they could only have been made during a few months 
of 1586 or the autumn of I 587. At this time ignorance and im- 
morality abounded in Wales. In  1562 an act of parliament had 
made provision for translating the Bible into Welsh, and the 
New Testament was issued in 1567; but the number printed would 
barely supply a copy for each parish church. 

Indignant at this negligence, Penry published, early in 1587; 
The Aequity of  an Humble Suppl ica t ion in  the behdf of the 
country of  Wales, that some order may be taken for the Preaching 
of the Gospel among those people. Archbishop Whitgift thereupon 
caused him to be brought before the High Commission and im- 
prisoned for about a month. On his release Penry married at  
Northampton, where he lived for some years, and set up a print- 
ing press. I t  was successively located a t  East Molesey (Surrey), 
Fawsley (Northampton), Coventry and other places in Warwick- 
shire, and finally at  Manchester, where it was seized in August 
1589. On it were printed Penry's Exhortation to the governours 
and people of Wales, and View of . . . suclt publike wants and 
disorders as are i n  the service of God . . . i n  Wales; as well as 
the celebrated Martin Marprelate tracts. I n  January 1590 his 
house at  Northampton was searched and his papers seized, but 
he succeeded in escaping to Scotland. There he published several 
tracts, as well as a translation of a learned theological work known 
as Theses Genevenses. 

Returning to England in September 1592, he joined the 
Separatist Church in London, in which he declined to take office, 
though a f k r  the arrest of the ministers, Francis Johiison and 
John Greenwood, he seems to have been the regular preacher. 
He was arrested in March 1593, and efforts were made to find 
some pretext for a capital charge. Failing this a charge of sedition 
was based on the rough draft of a petition to  the queen that 
had been found among his private papers; the language of which 
was indeed harsh and offensive, but had been neither presented 
nor published. H e  was convicted by the Queen's Bench on May 
21, 1593, and hanged on the 29th. 

See the Life,  by John Waddington (1854). 
PENRYN, a market town and port, and municipal borough 

of Cornwall, England, 2 m. N.W. of Falmouth, on a branch 
of the G.W. railway. Pop. (1938) 3,793. Penryn owed its devel- 
opment to the fostering care of the bishops of Exeter within 
whose demesne lands it  stood. These lands appear in Domesday 
Book under the name of Trelivel. In  1230 Bishop Briwere granted 
to his burgesses of Penryn that they should hold their burgages 
freely a t  a yearly rent of 12d. by the acre for all service. Bishop 
Walter de Stapeldon secured a market on Thursdays and a fair 
a t  the Feast of St. Thomas. The return to the bishop in 1307 
was £7,  13s. a id.  from the borough and £26, 7s. jd. from the 
forum. In  1311 Bishop Stapeldon procured a three days' fair 
a t  the Feast of St. Vitalis. Philip and Mary gave the parliamen- 

'tary franchise to the burgesses in 1553. James I. granted and 
renewed the charter of incorporation, providing a mayor, I I alder- 
men and 12 councillors, markets on Wednesdays and Saturdays, 
and fairs on May I ,  July 7 and Dec. 21. The charter having 
been surrendered, James 11. by a new charter inter alia confined 
the parliamentary franchise to members of the corporation. This 
proviso however was soon disregarded, the franchise being freely 
exercised by all the inhabitants paying scot and lot. An attempt 
to deprive the borough of its members, owing to corrupt prac- 
tices, was defeated by the House of Lords in 1827. The act of 
1832 extended the franchise to Falmouth in spite of the rivalry 
existing between the two boroughs. I n  188; the united borough 
Kas deprived of one of its members. Penryn and Falmouth were 
placed in one of the county parliamentary divisions of Cornwall. 
The corporation of Penryn was remodelled in 1835, the aldermen 
being reduqed to four. Area of borough 1.3 sq.mi. 

Penryn's foreign trade, dating from the 14th century, is 
large. The extra-parochial collegiate church of Glasney, founded 
by Bishop Bronescombe in 1265, had a revenue at  the time of 
its suppression under the act of 1545 of £221, 18s. qd. The town 
lies a t  the head of the estuary of the Penryn river, which opens 
from the main estuary of the Fa1 at  Falmouth. Granite, which 
is extensively quarried in the neighbourhood, is dressed and 
polished at  Penryn, and there are also chemical and bone manure 
works, engineering, iron and gunpowder works, timber-yards, 
brewing, tanning and paper-making. The harbour dries at  low 
tide, but a t  high tide has 13 ft .  of water. 

PENSACOLA, a city of Florida. U.S.A., on Pensacola bay (an 
arm of the Gulf of Mexico), 50 mi. S.E. of Mobile; a seaport, 
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county seat of Escambia county; a port of entry on Pensacola 
bay, connected with Gulf of Mexico by 32-ft. channel. Served by 
Frisco and Louisville and Nashville railroads, Greyhound lines, 
National Air lines; on federal highways 90, 98 east and west, 41, 
31 and 29 from the north. I n  1940 the population was 37,449 
(25% Negroes). Santa Rosa island, separating Pensacola bay 
from the gulf and protecting Pensacola from hurricanes, guards 
the entrance of the harbour, with Ft. Pickens on the east, Ft. 
McRae on the west, on the mainland Ft.  Barrancas, headquarters 
of the 4th corps area coast artillery. Between the city and Ft.  
Barrancas, a distance of 6 mi., the U.S. navy has established the 
largest aviation training school in the world. Present city limits 
established in 1821 by General Andrew Jackson have been out- 
grown by the increasing population. From the bay the city rises 
gently to the heights commanding wide views, and beautiful bay- 
ous with the Escambia river to the east flow into Pensacola bay. 
Public parks and many beaches give pleasure to thousands. The 
city, largest in northwest Florida, draws upon an ever increasing 
trade area, including Alabama, Louisiana and Georgia. Extensive 
fisheries supply 45% of the red snapper consumed in the U.S.A. 
Lumber, naval stores, mattresses, excelsior, sails, brick, tile, cot- 
ton-seed oil, awnings, small boats, fertilizer predominate. I t  has 
a city manager form of government. , 

Pensacola bay may have been visited by Ponce de Le6n in 1513. 
I t  was reached in 1528 by Pinfilo de Narvbez, with 240 followers, 
and in 1540 D e  Soto established his base of supplies here. A settle- 
ment which lasted two years was made in 1559 by Tristan de Luna, 
and another (on land now occupied by the naval air station) in 
1696 by Don Andreas d'Arriola, who built Ft.  San Carlos (still 
standing). I n  1718 Pensacola was captured for France (then at  
war with Spain) by Sieur de Bienville, and recaptured by a Spanish 
fprce from Havana; and in 1719 was again taken by de Bienville, 
who burned the town and destroyed the fort. When it  was restored 
to Spain, in 1723, a new town was built, a t  the west end of Santa 
Rosa island, but after a destructive hurricane in  I 754 the survivors 
went back to the mainland, building on the present site of the 
city. I n  1763, when the Floridas were ceded t o  Great Britain, 
Pensacola was made the capital of West Florida, Bnd most of the 
Spanish population went to Mexico and Cuba. 

During the Revolutionary War it  was a refuge for many Loyal- 
ists from the North. On May g, 1781, it  was captured by Don 
Bernardo de Gilvez, the Spanish governor at  New Orleans, where- 
upon most of the English left, though trade remained in the hands 
of the English merchants. During the War of 1812 the British 
made i t  a centre of operations, and in 1814 entered the harbour to  
take formal possession, but were repulsed by Gen. Andrew Jackson. 
I n  1818 Gen. Jackson captured the city from the Spanish, on the 
ground that they were encouraging the Seminole Indians, and in 
1821 Florida as a whole was finally transferred to  the United 
States, the ratification ceremony and transfer of flags taking place 
in the public square (now City Hall park) of Pensacola. I n  1824 
Pensacola was chartered as a city and was selected as the site of a 
Federal navy yard. On Jan. 12, 1861, the navy yard was seized 
by the State Government, but Ft .  Pickens remained under Federal 
control, and on May 8, 1862, the Confederates evacuated the city. 

PENSHURST, a village in Kent, England, a t  the confluence 
of the Eden and Medway, 44 mi. S.W. of Tonbridge. Pop. (1931) 
1,640. The village has some old houses, including a timbered 
house of the 15th century. I t  has also a factory of cricket imple- 
ments. The church is chiefly late Perpendicular. Penshurst Place 
is celebrated as the home of the Sidney family. The mansion is 
quadrangular, and has a court, chapel and hall (c. 1341) with open 
timber roof and a minstrels' gallery. 

PENSIONARY, a name given to the leading functionary 
and legal adviser of the principal town corporations of Holland, 
because they received a salary, or pension. At first this official 
was known by  the name of "clerk" or "advocate." The office 
originated in Flanders. The earliest L'pensionaries" in Holland 
were those of Dort  (1468) and of Haarlem (1478). The pension- 
ary conducted the legal business of the town, and was the secre- 
tary of the town council and its representative and spokesman 
at the meetings of the provincial states. The post of pensionary 

was permanent and his influence was great. 
In  the States of the province of Holland the pensionary of 

the order of nobles (Ridderschap) was the foremost official of 
that assembly and he was named (until the death of Olden- 
barneveldt in 1619) the land's advocate, or more shortly, the 
advocate. The importance of the advocate was much increased 
after the outbreak of the revolt in 1572, and still more so during 
the long period I 586-1619 when John van Oldenbarneveldt held 
the office. The advocate drew up and introduced all resolutions, 
concluded debates and counted the votes in the provincial as- 
sembly. When it  was not in  session he was a permanent member 
of the college of deputed councillors who carried on the ad- 
ministration. H e  was minister of justice and of finance. All corre- 
spondence passed through his hands, and he was the head and 
the spokesman of the deputation, who represented the province 
in the states-general. The conduct of foreign affairs in particular 
was entrusted almost entirely to him. 

After the downfall of Oldenbarneveldt the office of lands'- 
advocate was abolished, and a new post, tenable for five years 
only, was erected in its place with the title of Raad-Pensionaris, 
or pensionary of the council, usually called by English writers 
grand pensionary. I n  the stadtholderless rkgime 1650-72 the 
grand pensionary became even more influential than Olden- 
barneveldt himself, since there was no prince of Orange filling 
the offices of stadtholder, and of admiral and captain-general of 
the Union. From 1653-72 John de Witt, re-elected twice, made 
the name of grand pensionary of Holland for ever famous during 
the time of the wars with England. The office was abolished after 
the conquest of Holland by the French in 1795. 

BIBLIOGRAPHY.-See G. W. Vreede, Inleiding tot eene Gesch. der 
Nederlandsclae Diplomatic (Utrecht, 1858) ; Robert Fruin, ~eschieden'is 
der Staats-Instellingen in Nederland (The Hague, 1901). (G .  E.) 

PENSIONS: CIVIL SERVICE, MUNICIPAL, ETC. 
The pension scheme for British civil servants is laid down in the 
Superannuation Acts 1834 t o  1919. (See SUPERANNUATION.) 
The whole cost of the pensions is borne by the state. Pensions 
are awarded by the Treasury and are payable only to  those state 
paid permanent civil servants who are admitted into the civil 
service with a certificate from the Civil Service Commissioners 
or who hold their appointments directly from the Crown. The 
latter is a very small class. Broadly speaking the permanent 
members of the administrative, technical, clerical and manipula- 
tive grades are pensionable and the members of the industrial 
grades are non-pensionable, although a certain number of indus- 
trials, especially in the dockyards, are pensionable. 

Under the Acts in force prior to 1909, a civil servant retiring 
at  or over the age of 60, and after not less than 10 years' service, 
was eligible for a pension calculated at  x\ of his salary (mean- 
ing salary at the date of retirement or, in certain cases, average 
salary for the last 3 years) for each completed year of his service, 
with a maximum of $9. On retirement for permanent ill-health 
he was eligible for a pension similarly calculated if he had served 
for 10 years or more, and for a short service gratuity of one 
month's salary for each year of his service if he had served for 
less than 10 years. If retired owing to the abolition of his office 
or a reorganization of staff effecting greater efficiency and econ- 
omy he could be granted an annual compensation allowance, 
which, in practice, was calculated a t  .& of his salary for each 
completed year of his service, whether more or less than 10 

years. This pension scheme applied to  women as well as to  men. 
Following the recommendations of the Royal Commission on 

Superannuation in the Civil Service, the benefits were altered by 
the Superannuation Act, 1909, for all future male entrants and 
for those existing pensionable males who wished to come under 
the new scheme and were allowed to do so on proof of good 
health. The old scheme continued to apply to females. Under the 
new scheme pension is calculated in eightieths, instead of 
sixtieths, with a maximum of +g; but in addition to the reduced 
pension and the short service gratuity there is, after two years' 
service, a lump sum allowance calculated a t  & of salary for each 
completed year of service, with a maximum of @. And, if the 
civil servant dies in the service after serving for 5 years or more 
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his legal personal representatives may be granted a death gratuity 
of one year's salary or, if greater, & of a year's salary for each 
completed year of service: if he dies after retirement on pension 
his legal personal representatives may be granted a sum equal to 
the excess, if any, of a year's salary over the total amount received 
in pension and lump sum. For male civil servants as a whole the 
new benefits were estimated to be equal in value to the old. 
The Act of 1909 also altered the compensation allowance, but 
only for future entrants whether male or female, to  whatever 
could be granted (whether pension or gratuity) if the retirement 
had been for ill-health. If a person in receipt of pension or com- 
pensation allowance is re-employed in government service the 
pension or allowance is suspended or abated so that the pay and 
pension or allowance together do not exceed the pay at the date 
of retirement. I t  is customary to grant to  women, who, under 
departmental regulations, resign on marriage a gratuity of one 
month's pay for each completed year of pensionable service, with 
a maximum of 12 months' pay, provided they have rendered not 
less than 6 years' service, including non-pensionable service. By 
the Pensions (Increase) Acts 1920 and 1924, small pensions and 
compensation aliowances granted before Aug. 4, 1914, or, with 
certain limitations, between that date and Aug. 20, 1920, may 
in certain circumstances be increased by from 30% to 70%, pro- 
vided that the increase does not raise the total income of the 
pensioner (or the joint income of husband and wife) above £ 2 0 0  

(if married) or £150 (if unmarried). Those Acts apply also to  
police and certain municipal pensioners. There are special scales 
of pension under special Acts for Diplomatic Officers, Colonial 
Governors and certain officials in the Supreme Court. The total 
expenditure on these pensions, etc., in the financial year 1926-7 
was approximately £6,335,078, of which £3.055,197 was in re- 
spect of the Post Office. The Digest of Pension Law and Regu- 
lations for the Civil Service, published by H.M. Stationery Office, 
gives the law and the regulations arranged under the headings of 
their subject matter. 

J u d i c i a l  Pensions.-The Lord Chancellor of Great Britain 
receives a pension of £ j,ooo however short a time he may have 
held office, but he usually continues to  act as a Law Lord in 
the House of Lords without salary. Judges receive pensions- 
in England, ranging from £3,500 to fq,ooo, and in Scotland, of $ 
of salary-after 15 years' service or on retirement through perma- 
nent ill health. County Court Judges, Metropolitan Police Magis- 
trates and Scottish Sheriffs and their substitutes receive pensions 
under special Acts. 

Munic ipa l ,  etc., Pensions.-A considerable number of Brit- 
ish local authorities have obtained special parliamentary powers 
for giving pensions to  their staff. The Local Government, etc., 
Officers' Superannuation Act, 1922, laid down a pension scheme 
which local authorities, other than Poor Law authorities in Eng- 
land and Asylum authorities, may under certain conditions adopt 
if they wish. Under that scheme, officials and servants who oc- 
cupy pensionable posts are eligible fo r  pensions, towards which 
they have t o  contribute 5% of their pay. Pension is payable, after 
not less than 10 years of local authority service, on retirement 
for  permanent ill-health or a t  age 65 (or age 60 after 40 years' 
service), and amounts to &! of salary (on the average of the last 
5 years) for each year of service, with a maximum of $8. Service 
before contributions commenced normally reckons in one-hun- 
dred-and-twentieths, instead of sixtieths. Contributions, less any 
pension received, are  returnable a t  death or on termination of 
employment before becoming eligible for  a pension, in some cases 
with, and in others without, interest. The pension scheme for 
English Poor Law officers and servants, laid down in the Poor 
Law Officers' Superannuation Acts 1896 and 1897, gives benefits 
generally similar to  those under the Local Government, etc., 
Officers' Superannuation Act, 1922. The employee, however, 
contributes only 2% of his pay, and service before contributions 
commenced reckons in full in all cases, but the contribution re- 
quired is 23% if the non-contributing service was more than j 
but less than I j years and 3% if it  exceeded 15 years. Asylum 
officers, other than officers of the Rletropolitan Asylums Board 
who elected to remain under the Poor Law Officers' Superannua- 

tion Acts, are pensionable under the Asylum Officers' Superannua- 
tion Act, 1909. 

School Teachers' Pensions.-By the School Teachers (Super- 
annuation) Act, 1918, which applies to  England and Wales, full 
time teachers in schools aided by state grants and in a few other 
schools, became eligible for superannuation benefits generally 
similar to tliose applicable to male civil servants who entered 
after 1909 (see under CIVIL SERVICE), except that pensions are 
calculated on average salary for the last 5 years of service. The 
whole cost of these benefits was to be borne by the state. From 
June I, 1922, however, the teachers were required to  contribute 
5% of their salaries towards the cost of the benefits. I n  1925, 
following the Report of the Departmental Committee on the 
Superannuation of School Teachers (Cmd. 1962), which gives 
a brief history of teachers' superannuation in England and Scot- 
land prior to April I ,  1919, the Teachers (Superannuation) Act, 
1925, was passed amplifying the scheme and imposing a contribu- 
tion of 5% of salaries also on the teachers' employers, to com- 
mence from April I, 1928. The 10% total contributions are on 
the basis of covering the cost of the benefits in respect of future 
service: the cost in respect of service prior to  April I, 1928, re- 
duced by the teachers' contributions since 1922, remains a charge 
on the Exchequer. As regards Scotland, the position since April 
I ,  1919, has been generally similar except that the employers' 
contributions commenced from April I ,  1926. The benefits are 
paid from, and the contributions to, the Education (Scotland) 
Fund, to  which the Exchequer contributes each year of the 
net expenditure (benefits paid less contributions received) during 
the year on teachers' superannuation in England and Wales. 

Pol ice Pensions.-Pensions for members of police forces in 
Great Britain are granted under the Police Pensions Act 1921. 
The members contribute 5% of their pay towards the cost of 
the pensions. The pension amounts to half of pay after 25 years' 
service and two-thirds of pay after 30 years' service. After not 
less than 10 years' service smaller pensions may be given on 
retirement for ill-health. Service before age 2 0  does not reckon. 
There are higher scales of pension for retirements caused by 
injuries received in the execution of duty. If a member has 
served for 5 years or more his widow receives a pension of from 
£30 to £50 a year according to his rank, but if his death resulted 
from injury sustained in the execution of his duty the widow's 
pension may in certain circumstances be one-third of his pay. 
Allowances may in certain circumstances be granted to children 
until they reach age 16. Members serving on July I ,  1919, were 
allowed, if they wished, to remain under the previous pension 
scheme under which a pension of two-thirds of pay could be 
earned after 26 years' service, but I j years' service was neces- 
sary to  earn pension on retirement for ill-health. The Report of 
the Committee on the Police Service (Cmd. 253) g' ives some 
account of police pensions prior to 1921. 

Ecclesiastical Pensions.-The pensions of clergy of the estab- 
lished Church in England are regulated by  contributory schemes 
under the Episcopal Pensions Measure, 1926, for diocesan bishops 
including the two archbishops, and under the Clergy Pensions 
Measure, 1926, for all other clergy holding ecclesiastical pre- 
ferments and offices who were under age 5; on Dec. 31, 1926. 
Before the passing of these measures there were systems of 
pensions for deans and canons and incumbents, charged upon 
the incomes of their successors, and these remain in force for 
those members of the clergy who had attained the age of 55 on 
Dec. 31, 1926. 

Civ i l  L is t  Pensions.-These are pensions granted by the 
sovereign upon the recommendation of the 'First Lord of the 
Treasury and paid (since 1837) from the Consolidated Fund. 
By I and 2 Vict. c. 2 they are to be granted to "such persons 
only as have just claims on the royal beneficence, or who by 
their personal services to  the Crown, or by their performance of 
duties to  the public, or by their useful discoveries in science and 
attainments in literature and the arts have merited the gracious 
consideration of their sovereign and the gratitude of their coun- 
try." A sum of £1.200 is allotted each year in addition to  the 
pensions already in force, and a list of the pensions granted each 
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R.A.F. 

Officers' retired pay 2,553,000 3.881,ooo 155,000 
Men's pensions 4,320,ooo 4,511,000 36,000 
Widows' pensions, etc. . 174,000 205,000 -- ~3,000 

7 , 0 4 7 , o ~  8,597,000 204,000 

year is presented to Parliament. The pensions paid in 1926-7 
amounted to £22,686. (See PENSIONS: THE UNITED STATES.) 

(F. SK.) 
PENSIONS, MINISTRY OF: see GOVERNMENT DEPART- 

MENTS. 
PENSIONS: NAVY, ARMY AND AIR FORCE. I n  

Great Britain, the retired pay and pensions of members of the 
fighting forces of the Crown and the pensions payable after their 
death to their dependent relatives are regulated by Orders in 
Council as regards the Royal Navy and Royal Marines, Royal 
Warrants as regards the Army and King's Orders as regards the 
Royal Air Force. The regulations are administered by the Ad- 
miralty, the War Office and the Air Ministry, respectively, ex- 
cept those relating to retired pay or pension granted on account 
of disablement or death due to service in  the World War or in 
former wars, which are administered by the Ministry of Pen- 
sions. Retired pay is granted to  officers on retirement, usually 
for age, ill-health or a t  their own request, a t  rates which depend 
mainly upon length of service and rank held on retirement. Offi- 
cers with insufficient service to  qualify them for  retired pay may 
in certain circumstances be granted gratuities. 

New scales of retired pay, subject to review triennially in the 
light of changes in the cost of living, were introduced in 1919. 
Although the regulations differ in the several forces, the follow- 
ing figures indicate fairly closely the annual pensions that may 
be earned at  the rates in force in 1928 by officers of equivalent 
rank. Admirals of the Fleet, f 1,692: Field Marshals and Marshals 
of the Royal Air Force never retire, but, when not employed, re- 
ceive half pay of the same amount: Other Flag Officers, General 
Officers and Air Officers, up to £1,339.1o.o : Captains, R N., 
Colonels and Group Captains R.A.F., up to  £846: Commanders 
R.N., Lieutenant Colonels and Wing Commanders R.A.F., up to 
£564: Lieutenant Commanders and Lieutenants R.N., Majors 
and Squadron Leaders R.A.F., up to  £423. Long service pensions 
are  granted t o  Seamen, Marines, Soldiers and Airmen on dis- 
charge after 2 2  years' service in the Royal Navy, 21 in the Royal 
Marines and the Army and 24 in the Royal Air Force. Special 
pensions are also granted in exceptional cases. 

The basic pension in each service is, in 1929, a t  the rate of 
~ $ d ,  a day for each year of service while additions are granted 
for service in ranks or ratings above Able Seaman, Marine, Pri- 
vate or Aircraftman and on attainment of age 55. The average 
rate of pension is about £65 per annum. Pensions may also be 
awarded to men invalided after a t  least 14 years' service, and 
gratuities to  men invalided after shorter periods of service. Dis- 
ability retired pay and disability pensions, either in the form of 
additions to  the rates for service or otherwise, may be granted to 
officers and men who on retirement or discharge are found to be 
disabled above a certain degree from causes attributable to the 
service. Pensions are granted to  the widows of officers dying 
from wounds, injuries or disease attributable to the service at  
annual rates varying from £90 (widow of a Sub-Lieutenant, Royal. 
Navy, Second Lieutenant in the Army or Royal Marines or Pilot 
Officer in the Royal Air Force) to £600 (widow of an Admiral 
of the Fleet, Field Marshal or Marshal of the Royal Air Force) 
and "compassionate allowances" of £24 annually to  each child 
within the prescribed age limits. 

I n  cases of death not attributable to the service, widows' pen- 
sions, varying from £45 to £ goo annually (maximum rates) ac- 
cording to the husband's rank, may be granted to widows and 
"compassionate allowances" up to a maximum of £16 annually 
to  each child. These pensions and allowances cannot be claimed 
as a right and are not granted to widows without regard to their 
other means. Pensions are granted to the widows and children of 
men only in cases of death attributable to  the service. The rates 
of widows' pension vary from 10/6d. to  27/6d. weekly according 
to the rank of the husband and the age of the widow, while the 
children's pensions are a t  the rate of 5s. a week. Widows' pen- 
sions may be refused or withdrawn at  the discretion of the admin- 
istering authority on account of unworthiness. 

The cost for 1926 of the pensions described was approximately 
as follows :- 

The cost during the same year of the pensions granted by the 
Ministry of Pensions in respect of disablement or death attrib- 
utable to the World War and former wars was £56,617,000, of 
which f3,134,000 was paid to  disabled officers, £ 26,648,000 to dis- 
abled men and f 26,835,000 to the dependants of deceased officers 
and men. (See PENSIONS: THE UNITED STATES.) 

(C. M. B.) 
PENSIONS, OLD AGE: see OLD AGE PENSIONS; PENSIONS: 

THE UNITED STATES. 
PENSIONS: PERPETUAL OR HEREDITARY. Per- 

petual or hereditary pensions in Great Britain were freely granted 
either to court favourites or as a reward for political services from 
the time of Charles 11. onwards. Such pensions were very fre- 
quently attached as  "salaries" t o  places which were sinecures. or 
posts which were really necessary were grossly overpaid, while 
the duties were discharged by a deputy at  a small salary. On the 
accession of George 111. and 'his surrender of the hereditary 
revenues in return for a fixed civil list, this civil list became the 
source from which the pensions were paid. (See CIVIL LIST.) The 
three pension lists of England, Scotland and Ireland were consoli- 
dated in 1830, and the civil pension list reduced to £75,000, the 
remainder of the pensions being charged on the consolidated fund. 

The Bradlaugh Agitation.- In 1887, Charles Bradlaugh, 
M.P., protested strongly against thy: payment of perpetual Pen- 
sions, and as a result a committee of the House of Commons 
enquired into the subject (Report of Select Committee on Per- 
petual Pensions, 248, 1887). An appendix to the report contains 
a detailed list of all hereditary pensions, payments and allowances 
in existence in 1881, with an explanation of the origin in  each 
case and the ground of the original grant; there are also shown 
the pensions, etc., redeemed from time to time, and the terms upon 
which the redemption took place. The nature of some of these 
pensions may be gathered from the following examples: TO the 
duke of Marlborough and his heirs in perpetuity, f4,ooo per 
annum; this annuity was redeemed in August 1884 for a sum of 
£ 107,780, by the creation of a ten years' annuity of £12,796 17s. 
per annum. By an act of 1806 an annuity of £g,ooo per annum 
was conferred on Lord Nelson and his heirs in perpetuity. I n  
1793 an annuity of £ 2,000 was conferred on Lord Rodney and his 
heirs. All these pensions were for services rendered, and although 
justifiable from that point of view a preferable policy was pur- 
sued in the 20th century by parliament voting a lump sum, as in 
the cases of Lord Kitchener in 1902 (£ 50,000) and Lord Haig and 
other distinguished commanders a t  the end of the World War. 

Charles 11. granted the office of receiver-general and controller 
of the seals of the court of king's bench and common pleas to  the 
duke of Grafton. This was purchased in 1S25 from the duke for 
an annuity of £843, which in turn was commuted in 1883 for a 
sum of £22,714 12s. 8d. T o  the same duke was given the office 
of the pipe or remembrancer of first-fruits and tenths of the 
clergy. This office was sold by the duke in 1765, and after passing 
through various hands was purchased by one R.  Harrison in I 798. 
In  1835 on the loss of certain fees the holder was compensated by 
a perpetual pension of 562 9s. 8d. The duke of Grafton also 
possessed an annuity of L6,87o in respect of the commutation of 
the dues of butlerage and prisage. T o  the duke of St. Albans was 
granted in 1684 the office of master of the hawks. The sums 
granted by the original patent were: master of hawks, salary, 
f391 IS. 5d.; four falconers a t  .£so per annum each, f 200; pro- 
vision of hawks, £600; provision of pigeons, hens and other meats, 
£182 10s.; total £1,373 11s. gd. This amount was reduced by 
office fees and other deductions to £965, a t  which amount it  stood 
until commuted in 1891 for £18,335. 

The conclusions of the committee were adverse to the continu- 
ance of such pensions, and after its report recommendations were 
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adopted by the Government and outstanding hereditary pensions 
were gradually commuted. 

PENSIONS: PQLITICAL. I n  Great Britain pensions 
for those who had held political office were instituted by the 
Political Office Pensions Act, 1869. Pensionable ministers were 
divided into three classes, viz., those with a yearly salary of 
( I )  a t  least fj ,ooo, (2) from £2,000 to under £g.ooo, and (3) 
from f ~ , o o o  to under f2,ooo; in the first class holders of such 
an office for four years could receive for life £2,000 a year, in 
the second holders for six years £r.zoo, and in the third holders 
for ten years £800. The service need not be continuous, and the 
act made provision for counting service in lower classes as a 
qualification for a pension in a higher class. Twelve was the 
limit of these pensions that could be paid concurrently; the 
amount of any other pension received from public funds was de- 
ducted; the pension was withheld during such times as a holder re- 
turned to office; and it  was not paid a t  all unless the applicant 
declared his income insufficient for his station of life. No more 
than one pension could be granted in any one year. 

The 1869 act has been in abeyance since 1924, the last recip- 
ients being Viscount Chaplin (d. 1923) and Lord George Hamil- 
ton, who voluntarily relinquished his pension; but political pensions 
were later revived in a modified form by the Ministers of the 
Crown Act 1937, and by the House of Commons Members' Fund 
Act 1939. The former provided (in addition to certain salaries) 
that any person who had been prime minister and first lord of 
treasury either before or after the passing of the act should be en- 
titled to a pension of £2,000 per ann. provided that he is not re- 
ceiving a pension under the act of 1869 or a salary payable out of 
public moneys. Under the latter, periodic payments, which are not 
strictly pensions, are payable to  a limited number of ex-members 
of the House of Commons of a t  least ten years' standing, or their 
widows or orphans, who may be in reduced circumstances, from 
funds provided solely by compulsory deductions from the mem- 
bers' parliamentary salaries and not from the public purse. 

An ex-lord chancellor's pension of £ j,ooo per ann. is awarded, 
under the Judicatuf'e Act, 1873, in recognition of judicial, not 
political services. 

PENSIONS: THE UNITED STATES. The soundness 
of a pension system depends principally on whether the system 
contains within itself the power of self -perpetuation and not on the 
nature of the organization nor the scale of the pension benefits. If 
financial provisions, scientifically calculated, will provide the pen- 
sion payments as  they fall due, the system is self-perpetuating, 
assuming an administration that adheres to its rules. This condi- 
tion rarely exists except on a reserve basis, where enough is accu- 
mulated before the pension is granted to  pay it during its entire 
existence. If a pension system is dependent upon casual collections 
or on a periodic vote of funds out of a corporation treasury, it 
does not contain within itself the element of perpetuity and is 
practically always on a cash disbursement basis where the re- 
sources are provided as the pension payments are actually made. 
When there is no question of the financial adequacy or the good 
faith of the organization, as  in  the case of governments, such a 
system is reliable. 

The problem of the accrued liabilities must be recognized; it  is 
the fact that during the past service of all members of a pension 
system, there has been no financial provision for that part of their 
pension represented by this past service. Either there must be a 
large sum paid down, or a proportionate loading of future financial 
provisions or a partial or total repudiation of such past service, 
if the pension system is not to start bankrupt. A rigid adherence 
to  the rules on which the actuarial calculations were made is a s  
essential as the calculations themselves. (M. SA.) 

M i l i t a r y  Pensions.--On Aug. 26, 1776, Congress offered pen- 
sions equal to  half-pay to officers and men disabled in the Revo- 
lutionary War, with proportionate pensions in case of partial 
disability. For all following wars and the various Indian disturb- 
ances, pension laws of constantly expanding liberality for the sol- 
diers, their widows and other relatives, have been passed. For each 
war, generally, first pensions on account of disability alone were 
passed, then pensions in case of dependence, and finally pensions 

based solely on service however short. Politics unavoidably 
figured largely in this pension legislation, Since 1861, outside of 
the liberal general acts, 69,254 cases were dealt with by  special 
acts of Congress. In  1905 the pensioners exceeded ~,ooo,ooo. On 
June 30, 1927, there were 489,942 names on the pension rolls, of 
which 302,692 were the result of the Civil War. The  total expendi- 
ture for  the fiscal year ending June 30, 1927, was $230,152,712, 
of which $166,493,209 was for the Civil War, $57,232,828 for the 
War with Spain and the rest for a few survivors of earlier wars 
and for the regular establishment. The total expenditure for pen- 
sions, 1866-1927, was $7,397,053,627.09. From 1776 the total is 
$7,491,499,071.32. 

W a r  Risk Insurance  Act--This act became a law on Oct. 6, 
1917, and provided allowances for the immediate dependents of 
those in the service, compensation for the soldier in the event of 
disability or for his dependents in  case of death and war risk in- 
surance providing benefits to  the veteran during his permanent and 
total disability and to his relatives in the event of his death. No 
general pension laws were enacted. Insurance protection at  a 
peace time rate was provided for every soldier, the hazard of war 
being horn? hy the United States Upon application and without 
medical examination, insurance was granted against death or total 
permanent disability in any multiple of $500, and not less than 
$1,000 or more than $~o,ooo. The beneficiaries were limited to a 
spouse, child, grandchild, parent, brother or sister or to  any or all 
of them and during total permanent disability to  the injured per- 
son. The  benefits were payable in 240 equal monthly installments 
of $j.75 for each $1,000 of insurance. Benefits for total permanent 
disability were payable during total permanent disability without 
limitation as to  the number of installments. This insurance was 
authorized a t  the net premium according to the American Experi- 
ence Table of Mortality and interest a t  3$y0 per annum, on the 
yearly renewable term basis, computed for payment monthly. Pro- 
vision was made for the conversion of this term insurance into 
other forms of level premium insurance within five years after the 
date of the termination of the war, and for the termination of such 
insurance, unless converted, a t  the end of such period. This limi- 
tation date was later extended by  law to include July 2, 1927. 
Within I j months after the passage of the amendment, insurance 
had been granted to more than 4,500,ooo applicants amounting to 
approximately $~o,ooo,ooo,ooo. The liability incurred by  the 
United States for losses under war risk insurance is approximately 
$I, joo,ooo,ooo, while the total amount of premium received is 
less than $~oo,ooo,ooo. The monthly benefits payable will extend 
over a period of more than 20 years after the date of the termina- 
tion of the war. 

Converted insurance was provided on the net premium basis, 
the Government bearing the cost of administration and the extra 
losses resulting from the hazards of military and naval service. 
Converted insurance is participating, and benefits are made payable 
in one sum or other optional settlements elected by the insured. 
A recent amendment to this act removed all restrictions as  to who 
may be designated as beneficiary under converted insurance. A 
large percentage of those in service never paid a premium on their 
insurance after discharge. At the present time (1929) approxi- 
mately 6j0,ooo veterans are  insured under legal reserve policies 
in an aggregate amount of more than $~,ooo,ooo,ooo. This con- 
verted insurance is self-sustaining and dividends have been paid 
regularly to all policy holders. All the forms of relief, insurance 
and the care of veterans have been consolidated in the Veter- 
ans' Bureau. For the fiscal year ending June 30, 1927, the cost of 
this bureau was $405,348,447.70. Since April 6, 1917, the total 
cost of all such operations concerned with the World War has 
been $3,904,592,602.56. (G. E. I.) 

Civ i l  Service.--On May 22, 1920, Congress adopted a civil 
service pension plan. Retirement is permissible, after I j years 
of service, a t  ages from 62 to 70, according to certain classifica- 
tions of service. The amount of pension, depending upon length 
of service, ranges from 30% to 60% of the average basic salary 
of the employee during the last 10 years of service. There is a 
minimum, in any case, of $180 a year, and a maximum of $1,020 
a year, The plan i s  financed by a deduction of 39% from the 
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salaries of all Government employees, the Government being 
responsible for  all that may otherwise be needed, including the 
accrued liabilities. There has been some demand for more liberal 
provisions by associations of civil service employees. A more ade- 
quate system exists in the Department of State for the permanent 
officers of the foreign service. The deduction from pay is 5 %  and 
the pensions are higher, a maximum pension of $5,400 being possi- 
ble. The treasury will eventually have to pay the cost in excess 
of the contributions, and the accrued liabilities. 

S t a t e  a n d  M u n i c i p a l  Pensions.-State and municipal pen- 
sions began with enabling acts of State legislatures permitting 
municipalities to establish pension plans for hazardous services, 
such as the police and fire departments, and later for the public 
school teachers. The public school teachers' plans have gradually 
become to a large extent State-wide and in a few instances com- 
prehensive plans for all State employees have been adopted. 

The earlier plans did not establish a balance between the revenue 
of the system and the pensions promised, covering the entire 
period of the plan's existence. Outside sources of income, which 
could bear no relation to the amount of the pensions and the 
longevity of pensioners, were important items of revenue, such as 
licences for carrying fire-arms, deductions for teachers' absences, 
etc. The New York City Police Pension Fund was the earliest one 
in force. I n  1893 a contribution of 2% of salary was required. I t  
bore no relation to the cost of the plan. I t  was, however, copied 
literally by cities over the entire country. Sometimes the contribu- 
tions, such as an equal amount from each individual, were entirely 
unrelated to the pension. There was the common error of regard- 
ing a balance in the treasury, almost inevitable in the early years 
of even the worst constructed system, as a real surplus and there- 
fore an evidence of solvency. (M. SA.) 

Teachers' Pensions.-Beginning with Chicago in 1893 and a 
State organization in New Jersey in 1896, half of the States now 
have comprehensive systems of teachers' pensions and in the 
others there are many city or county provisions that are develop- 
ing toward State-wide systems. Where the teacher is wholly an 
officer of the Government, pensions are likely to be paid entirely 
by the State and to be closely related to rigid governmental con- 
trol of training, certification, tenure and salary. Free pensions are 
considered, and properly, as partial compensation, but as such are 
generally valued too highly and this keeps salaries unduly low. 
Political pressure upon free pension systems has frequently re- 
sulted in arbitrary changes in regulations that have frustrated 
many hopes. Even more frequently friendly legislation has in- 
creased the privileges of free pension systems until their cost, 
which is rarely reckoned in advance, has become intolerable, prom- 
ised privileges have been reduced, and entire pension systems have 
been modified or abandoned. Teachers' pensions, therefore, are 
now most generally provided in part by contributions from the 
teachers,-an arrangement that is ethically, socially and economi- 
cally sound. As yet, however, the teacher's contribution rarely 
bears any precise relation to  the benefits that are expected, it  
being still quite customary to decide that certain benefits are de- 
sirable, to require teachers to make modest contributions, and then 
to hope that the employing State or city or institution will provide 
the remainder of the cost, whatever it  may be. The disappoint- 
ment of such extravagant hopes, however, is  developing an increas- 
ing agreement that the cost of pensions should be borne by equal 
contributions from the employing organization and the teacher, 
that pension provisions must be carefully related to the funds 
that are available, and that the carrying out of the plans shall be 
guaranteed by contracts between the system and each member. 
Less agreement exists that the contributions of the employer and 
the teacher should be made jointly, year by year, so as to  accu- 
mulate throughout the teacher's service. There is, however, no 
other way of making certain that the prospective pension will be 
adequate and that the funds necessary to provide the pension will 
be available at  the time of retirement. 

Experience and enquiry agree that retiring allowances of approx- 
imately half of the active pay preceding retirement, together 
with pensions for widows of approximately half of the retiring al- 
lowances, provide reasonable comfort at a cost that is not too 

great for the teacher and the employer. The principle of half- 
pay, however, has been the occasion of many difficulties, on ac- 
count of the necessity of estimating the pay over a period of many 
years, and adequately preparing for payment. The only safe appli- 
cation of the principle of half-pay is to estimate its cost from as 
many instances of completed and prospective service as are 
available. to fix d e ~ o s i t s  and contributions on this basis: usually as 
a percentage of saiary, and then to promise pensions that are-not 
a ~ r o ~ o r t i o n  of anv series of future salaries but annuities than can 
be difinitely provided for by contracts based on the deposits and 
contributions that are made, on a guaranteed rate of interest, and 
upon specified tables of mortality. Tables can then be provided 
by means of which any teacher can ascertain the amount accumu- 
lated by any deposit over any number of years, and the annuity 
that any accumulation will provide for a man or woman, begin- 
ning at  any age, according t o  various options. 

Retirement on the basis of age is ordinarily optional a t  60 to 
65 and compulsory at  70. A contractual contributory plan allows 
of greater adjustment to  individual needs, the annuities being 
whatever the sums accumulated will provide at  any age chosen 
for retirement. Contractual annuities also make possible choice 
of provisions for a member alone, for both himself and his 
widow, or for a return to his estate, should he die before receiving 
in annuity ,payment, the full accumulation to his credit a t  the 
time of retirement. When annuity accumulations are used for 
benefits other than those of retirement on the basis of age, about 
50% is usually devoted to such age retirement, 30% to death 
benefits and 10% each for benefits in case of withdrawal or dis- 
ability. Disability, withdrawal and death benefits reduce the ben- 
efits a t  retirement, but teachers appear to  prefer the return of 
their accumulations in these cases, even though they must, in con- 
sequence, look forward t o  smaller allowances on retirement. Pen- 
sions for retirement on the ground of twenty, thirty or forty years 
of service, irrespective of age or disability are still common but 
rapidly disappearing. Such provisions injure the service by caus- 
ing able people to  retire early: they may extend retirement to a 
third or a half of a beneficiary's adult life, and they are so expen- 
sive that their cost has been known to approximate one-third of 
the entire salary budget. 

Allowances in case of disability before the normal age of retire- 
ment are desirable, because of their relief of individual distress 
and the comfort produced by the removal of apprehension as to  
possible distress in case of disability. Statistics concerning the 
incidence and continuance of disability among teachers are, 
however, as yet so fragmentary and untrustworthy, that it  is diffi- 
cult to  provide contractual protection against disability. Most 
pension systems, therefore, provide this protection wholly or 
largely a t  the cost of the employer, who is more able than the 
teacher to  bear the variations of this load. 

Teachers who withdraw from service before the normal age 
of retirement should, theoretically, continue to retain the benefit 
not only of their own deposits but also of the employer's contri- 
butions, and the interest accumulations of both. This is economi- 
cally sound and facilitates desirable changes in teaching positions. 
In  practice, however, the employer's contribution is rarely cred- 
ited to the teacher who withdraws and his own deposits are some- 
times returned without interest. Also for teachers who die in 
service before the normal age of retirement, only their deposits 
with interest are usually paid, sometimes with the proceeds of 
group life insurance provided by the employer. 

For the administration of any pension plan it  is customary to 
have a small board or committee, including the superintendent, 
principal or other educational head of the organization, together 
with two, four or six other persons, equally representing the em- 
ploying organization and the teachers. I t  is desirable to  specify 
that any factors in a pension plan can be modified as experience 
may suggest, by agreement between the teachers and the employ- 
ing organization. 

For university and college teachers the local pension plans of 
particular institutions and free pension plans, like that of the 
Carnegie Foundation, are being gradually superseded by compre- 
hensive contributory contractual plans such as the Federated 
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Superannuation System of the English universities and, in the 
United States, the Teachers' Insurance and Annuity Association, 
uhich provide contractual annuities for the oflicers and teachers 
of some 200  universities, colleges and research institutions. 

(C. Fu.) 
I n d u s t r i a l  Pensions.-Among the earliest plans were those 

of the American Express Company (about 18 j j )  and the Ealti- 
more and Ohio Railroad (about 1884). The United States Steel 
Corporation was also among the first to  establish a pension system. 

Pensions for employees are now allowed by most railways, many 
large banks and some industrial organizations because of age or 
illness after service ranging upward of I j years. There are prob- 
ably not fewer than joo industrial pension programmes. Very few 
of these were in operation before rgoo, and probably less than 
roo before 1910. Almost all began informally as older employees 
became incapacitated. Beginning as a sort of charity, pensions in 
industry are coming to be considered as the economical a a y  to 
clear the rolls of the less efficient workers, and therefore as con- 
stituting a legitimate charge against production. This change of 
attitude has resulted in a change of business practice-an increas- 
ing number of irdustries ncw setting up  annual!^ during the active 
life of the workers a reserve out of which to provide pensions 
payable in the future. There is an increasing tendency to permit 
or require the payment of a part of the cost by the employees 
through contribution generally made by deduction from pay. The 
usual contribution is from 2 to j%,  depending on the amount and 
nature of the benefits granted. I n  most places the employee's 
contribution is returned on leaving the service. 

The customary pension age is from 60 to 70, usually 5 years 
lower for women than for men. The amount of pension is gen- 
erally based on a percentage of the average salary received over 
a given period of service; sometimes the period over which the 
average is calculated is as short as three years, but the tendency 
is to  lengthen the period and in the most modern plans, to cover 
the entire period of service. I n  view of the fact that pensions 
when paid constitute life annuities, there is also a tendency to 
employ the service of life insurance companies in  the administra- 
tion of pension schemes. (I. K.) 

C h u r c h  Pensions.-The Protestant Episcopal Church was the 
first organization in America, according to the Journal o f  the  
Interrtatio7zal Congress o f  Actuaries, to establish a pension sys- 
tem after actuarial calculations. I t  was planned in 1912, and in- 
corporated in 1914, being placed under State insurance super- 
vision. This was an innovation in English-speaking countries. I n  
1916, the church under the leadership of William Lawrence, 
bishop of Massachusetts, raised $ ~ . ; ~ o , o o o  to carry the accrued 
liabilities up to the extent of a $600 a year pension for every 
clergyman in service when its pension system became operative on 
RIarch I,  191 j .  Thereafter the pension system is carried by every 
Protestant Episcopal Church paying an equivalent of 74'5% of the 
salary paid to the clergy. The assets of the Church Pension Fund 
in 1928 were approximately $2 j,ooo,ooo. The Presbyterian Church 
in the U.S A. (North) raised in  1928 the sum of $I ~,OOO.OOO for  
the accrued liabilities of their pension system and requires each 
congregation to pay 7+% on salaries and the ministers to pay 
21%.  I t s  system is working successfully. The Congregational 
Churches have a "Pilgrim Memorial Fund" of $~,OOO,OOO, the in- 
terest of which helps to  pay the 6% contributions on the salaries 
of those ministers who join; the church is supposed to pay one- 
half. Other churches, such as the Disciples of Christ and the Meth- 
odist Episcopal Church, are a t  work on similar enterprises. There 
are still denominations which have not advanced beyond the plan 
of "ministerial relief" or are still depending on endowed pensions 

Old Age Pensions.-At the end of 193 j old age pension laws 
were on the statute books in 38 states, the District of Columbia, 
Alaska and Hawaii. Approximately 330,000 aged were in receipt 
of pensions. There were no pension laws in Georgia, Kansas, 
Louisiana, Mississippi, New Mexico, North Carolina, South Caro- 
lina, South Dakota, Tennessee and Virginia. A total of $32,000,- 
ooo was spent on pensions in 1934 at  an average of $16.16 per 
month. Under the 1935 Social Security Act the Federal Govern- 
ment will pay one-half of the pensions up to $15 a month per 

pensioner. 
Nothers '  Pensions.-The term "Mothers' Pensions" is popu- 

larly applied to  the plan by which mothers of dependent children 
receive financial assistance from public authority to  enable them 
to keep their children with them in their own homes, thus avoiding 
the necessity for institutional care. Laws providing such assist- 
ance or "pensions" are to be found on the statute-books of forty- 
six of the forty-eight states, as also in the District of Columbia, 
only the two states of Georgia and South Carolina remaining 
without this legislation. Missouri and Illinois were the first states 
to pass legislation of this character, both states enacting statutes 
in the year 1911. The Rlissouri law a t  first applied only to  one 
community within the state-Kansas City-while the Illinois 
statute was of Statewide application. 

I n  the beginning, assistance to mothers was generally limited to  
widows but only two states still make such limitations. The tend- 
ency now is to  include mothers, whether widows or not, whose 
children are dependent for a variety of reasons: where the mother 
is deserted or divorced, or where the husband and father is physi- 
cally or mentally incapacitated or imprisoned. Some laws also 
exten6 this aid to expectant an3 clnmarri~cl 11lolP1ers. 

I n  order to establish the dependency of the children it  must ap- 
pear that the mother, as well as the father, is incapable of caring 
for them without assistance. The usual provision in this respect 
is that a mother is ineligible if she has personal or real property 
of a value in excess of an amount prescribed in the law, and 
this may vary from State to State. Also the mother must be of 
good moral character, capable of giving good care to  the child or 
children and her home must be a suitable one for the child or 
children. The aid may be granted until the child reaches the age 
of sixteen years, although a few States have a slightly higher or a 
slightly lower age limit. There is considerable variety in the pro- 
visions of the laws of the various States regarding the amounts of 
money which may be granted to the mother for the care of her 
children. 

The administration of mothers' pensions is carried on under 
different methods in the different States. The juvenile court is 
the administering agency in fourteen jurisdictions. In  other 
States the public board of the county, town or city which admin- 
isters poor relief in general also administers the mothers' pen- 
sions. This method has not usually been as successful, because 
mothers are not t o  be regarded as supplicants for public relief 
but as co-operating agencies with the public authorities in the 
rearing of future American citizens. A third form of administra- 
tion is through specially created county boards, usually made up 
of citizens who serve without any compensation. 

The trend toward mandatory rather than optional laws, now 
established in twenty-six States, toward State participation in the 
cost, in practice in twenty States, and toward the setting up of 
state agencies for supervision has been noteworthy during the 
last few years. 

Federal aid of one third of the cost of pensions, limited to  $6 
a month for the first dependent child and $4 for any additional 
children, has been provided by the Federal Social Security Act of 
1935. Liberalization in the granting of mothers' pensions and 
more effective operation of the laws, which now aid about 280,- 
ooo children of the approximately 7j0,ooo needy children, can 
be looked for in the near future. 

B ~ L I O G R A P H Y . - E ~ S ~ ~ ~ ~ ,  The Challenge o f  the Aged (New York, 
1928) ; Epstein, Insecurity-A Challenge to America (New York, 
1933) ; Rubinow, The Quest for Security (New York, 1934) ; Digest 
of State and Territorial Laws Granting Aid to Dependent Children 
in tlzeir own Homes, November I ,  1935, Federal Emergency Relief 
Administration, Division of Research, Statistics and Finance; Lund- 
berg, Public Aid to Mothers with Dependent Children, U .  S .  Children's 
Bureau, Publication KO. 162, (Revised 1928) ; Nesbitt, Standards o f  
Public Aid to Children in their own Homes, U .  S.  Children's Bureau, 
Publication No. 118, (1923); Reports of U. S. Children's Bureau. 

(A. EP.) 
PENSIONS, WAR: see PEXSIONS and WAR PENSIONS. 
PENTAMETER, a line consisting of the first colon of a 

hexameter (q.v.) with penthemimeral masculine caesura (see  
CAESURA) twice repeated, thus :- 



PENTASTOMIDA-PENTHOUSE 
----- 

" V  " U  I I - V " - " V -  
No-but a ]most burjlesquel barbarous] experilment 

I t s  name (Gr., "five-measure") seems to be derived from the 
fact that i t  can be scanned, very artificially, as five feet, 

- v v l - v w l  - - j v u - I v v - .  

The second half must always consist of dactyls, but spondees 
are allowed in the first half, as shown above. Diaeresis must 
occur a t  the end of the first half (see CAESURA). I n  Latin, Ovid 
and his followers, and to a less extent Tibullus and Propertius, 
introduce numerous minute refinements, unknown in Greek. The 
pentameter is seldom found without the hexameter, following 
which it  makes a n  elegiac couplet. This is used for all manner 
of subjects, but somehow got the reputation (see Ovid, Amores 
111. 9, 4) of being a melancholy metre, and its name was ab- 
surdly derived from Gr. e e lege, "Say, alas, alas," see Suidas, 
S.V. elegos. Hence the modern sense of elegy (9.v.).  

PENT'ASTOMIDA, also called Linguatulida, a group of 
parasitic animals of uncertain systematic position but sometimes 
regarded a s  degenerate Arachnida 
(q.v.) of the order Acari. The 
body is worm-like, unsegmented, 
but  superficially annulated, the 
alimentary canal traverses it  from 
end to end, and close to  the 
mouth, which is encircled by a WORM-LIKE PENTASTOMID (LIN- 
horny ring, are two pairs of horny GUATULA SERRATA), A NOSE PARA- 

hooks. There are no special or- SITE OF 

gans of respiration or circulation and the nervous system con- 
sists of a collar round the oesophagus and a pair of ventral strands. 
The sexes are distinct, the females are oviparous and the genera- 
tive orifice in the males of all species and in the females of one 
genus, Reighardia, opens upon the ventral surface of the fore part 
of the body, whereas in  the females of the others it  is close to  the 
anus. 

There are three well marked types:-Reighardia, which has the 
genital orifice of both sexes opening anteriorly and the hooks be- 
hind the mouth, is regarded as  the representative of a special 
family, Reighardiidae. Only one species is known, namely, R. 
sternae, a parasite of terns and sea-gulls. Much better known 
are Linguatula (Pentastomum) and Porocephalus (Armillifer) as- 
signed to the family Linguatulidae or Porocephalidae, which is 
characterised by the posterior position of the genital orifice in the 
females and the situation of the hooks nearly level with the mouth. 

Both these forms are of pathogenic importance to  man. Lingua- 
tula serrata (Pentastomum taenioides) is comparatively broad and 
flat and finely annulated. The male is less than an inch long, the 
female considerably larger. When mature they live in the nasal 
cavities of dogs, wolves or foxes, and the ova, discharged in mucous 
secretion upon vegetation, may be swallowed by hares, rabbits, 
domesticated animals or man. The larvae, upon hatching in the 
stomachs of these intermediate hosts, make their way to the liver, 
kidneys, lungs or other visceral organs, there to remain encysted 
until the host is devoured by the canine carnivore into whose 
nasal chambers they pass to become adult and breed. The parasitic 
cycle is thus very like that of tape-worms. 

Porocephalus (Armillifer) armjllatus, larger than Linguatula, 
has the body cylindrical and marked by a series of upstanding, 
thick, rick-like ridges. The parasitic cycle is similar t o  that of 
Linguatula, but the hosts are different. The adults infest the lungs 
of African snakes, pythons (P. regius and P .  sebae) and Puff 
adders (Bitis nasicornis). The eggs, disseminated by these rep- 
tiles, are taken up in water or vegetable food by a great variety 
of animals, by negroes, monkeys, ungulates, hedgehogs and even 
lions and leopards, in whose viscera the immature forms have been 
found encysted. Infection of the lungs or other important inter- 
nal organs in man by this parasite may be followed by serious 
pathological results. (R. I .  P.) 

PENTATEUCH, the Greek name corresponding to the Jew- 
ish n w n  ,warn nmnn (the five-fifths of the Torah, or Law), and 
applied to the first five books of the Old Testament (Genesis, 
Exodus, Leviticus, Numbers, Deuteronomy). The Pentateuch, 

together with Joshua, Judges and Ruth, with which i t  is usually 
united in Greek mss., makes up the Octateuch; the Pentateuch 
and Joshua together have recently been named the Hexateuch. See 
BIBLE and the articles on the several books. 

PENTECOST, a feast of the Jews, is celebrated on the 50th 
day after the Passover (hence "Pentecost," Greek for "fiftieth"), 
and now on the following day also, i.e., Sivan 6 and 7. (For the 
Christian feast of Pentecost, see WHITSUNDAY.) I n  the Bible, 
where a festival of one day only is referred to, i t  is described as 
"the feast of Harvest" (Ex. xxiii. 16), and "the day of the First- 
Fruits" (Num. xxviii. 26). I t  really marked the close of the 
grain-harvest which in Palestine lasted seven weeks (from Pass- 
over to Pentecost). Hence the name Feast of Weeks. 

The agricultural character of this feast clearly reveals its 
Canaanite origin (see HEBREW RELIGION). I t  does not, however, 
rank equal in importance with the other two agricultural 
festivals of pre-exilian Israel, viz., the M a ~ J 6 t h  or feast of unleav- 
ened cakes (which marked the beginning of the corn harvest), 
and the Asiph ("ingathering" later called succ6th) "booths") 
which marked the close of all the year's ingathering of vegetable 
products. This is clear in the ideal scheme of Ezekiel (xlv. 21 

seq.) in which, according to the original text, Pentecost is  omitted 
(see Cornill's revised text and his note ad loc.). I t  is a later hand 
that has inscribed a reference to  the "feast of weeks" which is 
found in our Massoretic Hebrew text. Nevertheless occasional 
allusions to this feast, though secondary, are to  be found in He- 
brew literature, e.g., Isa. ix. 3 and Ps. iv. 7. I n  the earliest codes, 
viz., Ex. xxiii. 16 (Elohist) and in Ex. xxxiv. 2 2  (Yahwist), no 
explicit statement about the time of celebration is  given; but in 
Deut. xvi. g the time is defined as an interval of seven weeks from 
the beginning of the corn-harvest a t  the end of which the feast 
was celebrated. For  the later elaboration of sacrifices and ritual, 
see Lev. xxiii. 10-21, Num. xxviii. 26 seq. 

See further SADDUCEES and compare generally the article "Pentecost" 
in D. B. Hastings, Ency. Bib. and Jew. Enc. (G. H. B.) 

PENTELICUS (Bp~Xyaabs) or I I E V T E X L K ~ V  6pos from the 
deme I I e v ~ k X q ;  mod. Mendeli), a mountain north-east of the 
Athenian plain, height 3,640 ft .  I t s  white marble was not regu- 
larly worked until after the Persian wars; later all the chief build- 
ings and sculptures of Athens were constructed of it. The  ancient 
quarries are mostly on the south side; the modern quarries on 
the north side. There was a statue of Athena on the mountain. 

PENTHEUS, son of AglvE, daughter of Cadmus. For his 
legend, see DIONYSUS. 

PENTHIEVRE, COUNTS OF. I n  the I ~ t h  and I zth cen- 
turies the countship of Penthibvre in  Brittany (dep. of C6tes-du- 
Nord) belonged to a branch of the sovereign house of Brittany. 
Henry d'Avaugour, heir of this dynasty, was dispossessed of the 
countship in 1235 by the duke of Brittany, Pierre Mauclerc, who 
gave it as dowry to his daughter, Yolande, on her marriage in 1238 
to Hugh of Lusignan, count of La Marche. Duke John I. of 
Brittany, Yolande's brother, seized the countship on her death in 
1272. I n  1337 Joan of Brittany brought Penthibvre t o  her hus- 
band, Charles de Chgtillon-Blois. I n  1437 Nicole de Blois, a de- 
scendant of this family, married Jean de Brosse, and was deprived 
of Penthikre by the duke of Brittany, Francis 11.) in  1465. The 
countship, which was restored to Sebastian of Luxemburg, heir of 
the Brosses through his mother, was erected for him into a duchy 
in the peerage of France (dz~c1ze'-pairie) in 1569, and was after- 
wards held by the duchess of Mercoeur, daughter of the first duke 
of Penthikvre, and then by her daughter, the duchess of Vend6me. 
The duchess of Vend6me's grandson, Louis Joseph, inherited Pen- 
thikvre in 1669, but it  was taken from him by decree in 1687 and 
adjudged to Anne Marie de Bourbon, princess of Conti. I n  1696 
it  was sold to the count of Toulouse, whose son was called duke of 
Penthibvre. This title finally passed t o  the house of Orleans. 

PENTHOUSE, originally any subsidiary or added structure 
attached to a larger building and covered by a roof sloping dows 
in one slope away from the main wall of the building; also any 
bracketed, sloping roof projecting from the wall of a building to 
give shelter to a door, window or outside stair. I n  modern usage 
the term is applied especially to any subsidiary roof construction, 
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and in particular to  structures built above the main roof line and 
recessed behihd the exterior wall line, to house water tanks, ele- 
vator machinery and occasionally living quarters. 

PENTLANDITE. This mineral, whose composition is usu- 
ally given as (Fe,Ni)S, is probably a solid'solution of pyrrhotite 
and millerite, although it  is said to  crystallize in the cubic sys- 
tem. I t  has a bronzy-yellow metallic lustre and is not magnetic 
like pyrrhotite. I t  is found intimately associated with nickelif- 
erous pyrrhotite a t  Sudbury, Ontario, and may contain as much 
as  20% of nickel. 

PENTSTEMON, a genus of perennial herbs (family Scro- 
phulariaceae), comprising about I j o  species, chiefly natives of 
North America, with showy open-tubular flowers. Noteworthy 
species are P. laevigatus (smooth beard-tongue), P. digitalis (fox- 
glove beard-tongue), and P. lzirszitus (hairy beard-tongue), of 
the eastern and southern States; F. alpinus (alpine beard-tongue). 
P. cyananthus (blue beard-tongue), and P. barbatus (bearded pent- 
stemon), of the Rocky Mountain region, and P. antirrhinoides 
(snapdragon beard-tongue), P. diffusus (spreading beard-tongue), 
and P. centra?zthifolius (scarlet bugler), of the Pacific States; 
these and various others are more or less cultivated. The pent- 
stemon of the florist has, however, sprung from P. hartwegi, of 
Mexico, and P. cobaea, of the south-western United States, and 
possibly some others. 

The plants endure mild winters unharmed in favoured situa- 
tions. They winter safely in cold frames, protected by mats or 
litter during frost, but tend to die out in a year or two, especially 
if grown in open sunlight. They produce seed freely, new kinds 
being obtained by that means. 

PENUMBRA (Lat. paene, almost, zrmbra, a shadow), in 
astronomy, the partial shadow of a heavenly body as cast by 
the sun. I t  is defined by  the region in which the light of the sun 
is partially but not wholly cut off through the interception of 
a dark body. See ECLIPSE. 

PENUTIAN, a North American Indian language family, 
constituted by Dixon and Kroeber (Univ. Calif. PubE. Am. Arch. 
Ethn., vol, xvi., 1919) by the union of five stocks previously con- 
sidered distinct. These five are Maidu (q.v.), east of Sacramento 
river, California; Wintun, including Patwin, to  the west; Costano, 
San Francisco and Monterey bays; Miwok, central Sierra Nevada; 
Yokuts, San Joaquin valley. The area occupied approximates 
closely t o  the drainage of the great interior valley of California. 
The population, estimated at  above 50,000 in 1770, had shrunk 
to 3,500 in 1910. The name Penutian is artificial, being a com- 
posite of the stems for the numeral word "two" in two branches 
of the family: pen, in Maidu, Wintun, Yokuts, and zcti in Costano 
and Miwok. The unity of the family has not been considered 
proved by all authorities, but according to E. Sapir various native 
languages north of California, such as Kus, Takelma, Kalapuya, 
Chinook ( q . ~ . ) ,  Tsimshian (q.v.), would be genetically related. 

PENZA, a province of the Russian S.F.S.R., surrounded by 
those of Saratov, Tambov, Ryazan, Nizhegorod and Ulianovsk. 
Area 45,903 sq.km. Pop. (1939) 1,708,656. The province forms 
part of the Central Russian plateau, here reaching a height of 
900 ft. I t  is deeply dissected by rivers, the chief being the Moksha, 
flowing north to the Oka, the Sura t o  the Volga, and the Khoper 
flowing south to the Don. The Moksha and Sura are navigable 
and other streams are available for floating timber. Patches of 
forest occur in the west, and also to the east of the Sura river, but 
are insufficient for local timber needs, most of which are supplied 
by timber floated down the rivers from the north. Of the land 
favourable for cultivation, 82.2% is used and agriculture is the 
main occupation. Marshes exist in the Krasnoslobodsk district, and 
sandy stretches along the rivers, but there is much fertile black 
earth. 

The climate is severe, with five months of frost, a brief and 
hot summer, and a rainfall averaging 16-18 inches. The tradi- 
tional three field system and primitive implements are obstacles 
to agriculture, and the low literacy rate, 24.4%, makes progress 
difficult. Winter rye and oats are the chief crops, lentils are pro- 
duced for export, and peas. sunflower seed. potatoes. beetroot. 
fruit and vegetables are successfully grown. Efforts are being 
made to introduce maize cultivation and to discourage the sowing 
of buckwheat, because of its variable yield. Sheep, dairy and 
working cattle, pigs and horses are bred, the sheep providing wool 
for the felt and woollen industry and fat for tallow. Factory in- 
dustries include saw-milling, paper and match manufactures, 
and woollen cloth, felt, glass, leather, tobacco and oil pressing 
works. There is a comparatively good railway net, but the only 
town with a population of over 16,000 is Penza (9.v. ) .  There are 
Great Russians, Tatars, Mordvinians and Mescheryaks among 
its mixed population, and the north was mainly settled by  refugee 
Raskolniks (Dissenters). 

PENZA, the chief town of the above province, situated a t  the 
confluence of the Penza with the navigable Sura, in  53" 12' 

N., 44' 59' E. Pop. (1939) I 57,145. The town has saw-mills and 
paper and match factories, and its position a t  the intersection 
of north to south and east to west railways, and on a navigable 
river has made i t  an important trading centre for corn, timber 
and the products of sheep and cattle raising. I t  dates from the 
17th century and was captured by Pugachev in 1776. I t  has 
several times been destroyed by fire. 

PENZANCE, municipal borough and seaport, in St. Ives par- 
liamentary division, Cornwall, England, the terminus of the 
G.W.R., 3253 mi. W.S.W. of London. Pop. (1938) 19,210; area 
5.6 sq.mi. It is on Mount's bay, opposite St. Michael's Mount, 
being the most western port in England. The site of the old 
town slopes upward from the harbour, t o  the west of which there 
extends an esplanade and modern residehtial quarter. There is a 
large export trade in fish. Other exports are tin and copper. 
granite, serpentine, vegetables and china clay. Great quantities of 
early potatoes and vegetables, together with flowers and fish, are 
sent to London and elsewhere. Nearly two miles inland to the 
northwest is Madron. 

The church of St. Madron is principally Perpendicular, with 
earlier portions and a Norman front. There is also a "wishing 
well" and the ruins of a baptistry, both of extreme antiquity. 

Megaliths are not uncommon. 
Penzance (Pensans) was recognized as a port in 1512 by Henry 

VII, but its importance as a fishing village dates from the 14th 
century. During the war with Spain the town was devastated 
in 1595. The charter of incorporation was granted in 1614, after 
the town had been rebuilt and a pier erected. I n  1663 Penzance 
was constituted a coinage town for tin, and remained so until 
1838. In  1934 the borough was greatly extended, and included the 
village of Newlyn, well known for its artists' colony. Penzance 
was constituted a meteorological station in 1893. 

The borough of Penzance has a commission of the peace and a 
separate court of quarter sessions. Sir Humphry Davy (1778- 
1829) was born here. 

PEONAGE, a form of involuntary servitude which developed 
in Mexico. I t  prevailed extensively in Yucatin and especially in 



496 PEONY 
the Valle Nacional, where cheap labour was required in the culti- 
vation of tobacco. The beginning of peonage, however, has been 
traced as far back as the conquest of Mexico by the Spaniards. 
Early in the history of Mexico the conquerors worked out a 
scheme by which the poor, especially the Indians, could be forced 
to do the work of the planters and mine operators. The word 
peon became synonymous with the English word labourer, but it 
later was restricted in  its meaning to those labourers who tirere 
compelled to  serve their creditors to  pay debts which by contract 
they had pledged themselves to  pay in labour. Although the 13th 
amendment and legislation of the U.S. government prohibited 
any such involuntary servitude in that country, the former slave- 
holding states devised certain legislation, following emancipation, 
which might make labour compulsory. Under these state laws 
employers deceived ignorant men by inducing them to sign con- 
tracts for labour in payment of debts, and those who might pay 
fines imposed by the courts to  sign other similar contracts. For 
a number of years peonage continued in the United States with- 
out any one directing much attention to i t  because i t  was prac- 
tised in those sequestered parts where Negroes were not enlight- 
ened and where the majority of the planters raised no objection. 
Such practices were authorized by special laws in certain southern 
states, and public opinion permitted the practice when there mere 
no laws specifically providing for it. The laws penalized failure 
t o  comply with contracts for employment, enticement of labour- 
ers from their employers, violation of a contract with a surety 
who had paid the fine of a misdemeanant, acts of vagrancy, and 
the operations of emigrant agents. The laws of few states con- 
tained similar clauses binding those who rented land on shares. 
I n  rural districts far removed from the populous centres the chain 
gang system of forced labour under the pretense of farming out 
the services of misdemeanants or penal offenders developed into 
great injustices. The practice of leasing short-term prisonfrs, 
both blacks and whites, to managers of labour camps has con- 
tinued in a few of the southern states. 

BIBLIOGRAPHY.-The Outlook, lxxiv, p. 391, 687, lxxxyii, p. 319; 
Coswzopolitan, xxxix, 423, xlii, 481; The Independent, Ivi, 409; Col- 
liers, xhii, 2 6 ~ .  Nineteenth Century iMagazine, lxii, 306; Anzerican 
Magazine, lxviii, 526, lxix,,. 250; The Nation, lxxxii, 379, lxxxv, sj7;  
U.S. Labor Bur. Bull. v11, 27; L. M. Hershaw, Peonage (1915); 
United States v. Broughton, 235 U.S. 133. (C. G. W.) 
PEONY, or PAEOKY, a genus of plants remarkable for their 

large and gorgeous flowers; it  belongs to the family Ranuncu- 
laceae. There are a t  least four distinct garden groups of peo- 
nies: Chinese, tree, Officinalis and hybrids. Of these, the Chinese 
are strong-growing herbaceous perennials with fleshy roots and 
annual stems, derived from Paeorzia albiflora. The tree peonies 
are stiff-growing plants with half-woody permanent stems, which 
have sprung from the Chinese P. suffruticosa. The herbaceous 
peonies usually grow from 2 to  3 ft. in height, and have large 
much-divided leaves, and ample flowers of varied and attractive 
colours, and of a globular form in the double varieties which are 
those most prized in gardens. They usually blossom in May and 
June, and as ornaments for large beds in  pleasure grounds and 
for the front parts of shrubberies, few flowers equal them in 
gorgeous effect. A good moist loamy soil suits them best, and a 
moderate supply of manure is beneficial. The garden varieties of 
modern times are very beautiful, the flowers being in many in- 
stances delicately tinted with more than one colour, such as buff 
with bronzy centre, carmine with yellowish centre, rose with 
orange centre, white tinted with rose, etc. Many of them are of 
hybrid origin. 

The  moutans or tree peonies are remarkable for their sub- 
shrubby habit, forming vigorous plants sometimes attaining a 
height of 4 to 6 ft., and producing in May magnificent flowers 
which vary in colour from white to lilac, purple magenta, violet 
and rose. These are produced on the young shoots, which natu- 
rally bud forth early in the spring, and are in consequence 
liable in bleak localities, unless protected, to  be cut off by 
spring frosts. They require to be thoroughly ripened in summer, 
and therefore a hot season and a dryish situation are desirable 
fo r  their well-being; and they require perfect rest during nin- 
ter. They are increased by grafting in late summer or autumn 

on the roots of the herbaceous peonies. There are hundreds of 
names given to the colour variations of both the Chinese and 
tree peonies. 

In  North America the genus is represented by a single species. 
the western peony (P. brownii), which grows on brushy slopes in 
the foothills and on mountains up to about 5,500 ft. altitude 
from southern California to  Washington and British Columbia and 
eastward to Utah. I t  is a fleshy perennial, 8 in. to  15 in. high, 
with pale, smooth, ternately divided leaves, mostly clustered a t  
the base of the stem. The brownish-red flowers, about I-', in. 
broad, are composed of 5 or  6 thick, leathery, flattish petals 
which are but slightly longer than the roundish, concave sepals. 

PEORIA, a city of north-central Illinois, U.S.A.. on the Illi- 
nois river where i t  widens to  form Lake Peoria, midway between 
Chicago and St. Louis; a port of entry and the county seat of 
Peoria county. I t  has a n  airport; is on federal highways 24 and 
124; and is served by the Big Four, the Burlington Route, the 
Chicago and Alton, the Chicago and Illinois Midland, the Chicago 
and North Western, the Illinois Central, the Illinois Traction 
(electric), the Minneapolis and St. Louis, the Pennsylvania, the 
Nickel Plate, the Peoria and Pekin Union, the Peoria Terminal, 
the Rock Island and the Toledo, Peoria and Western railways; 
and by river steamboats and motorbus and truck lines. The popu- 
lation was 105,087 in 1940 by the United States census. 

The city extends for eight miles along the river (6,000 ft.  across 
at  widest point) and has a land area of 12.2 sq.mi. The com- 
mercial and industrial districts lie on a plain running back 200- 

5,000 ft .  from the river to  bluffs 200-400 ft.  high, occupied by 
the residential sections. Peoria lake, the adjacent reaches of the 
river, its tributaries and waterfalls, provide beautiful scenery in 
and about the city. The public parks cover 1,640 ac. At the 
western edge of the city is the 25-ac, campus of Bradley Poly- 
technic institute, a co-educational college of arts and sciences (in- 
cluding a school of horology), founded in 1896 by Mrs. Lydia 
Bradley, and endowed by her with $2,000,000. There are five 
high (two junior), 23 elementary public schools and 12 parochial 
schools. 

In  the heart of the corn belt and of a vast coal-field, with de- 
posits of sand, gravel and gypsum in the immediate vicinity, the 
centre of a network of railroads and highways, and on the water- 
way from the Great Lakes to  the Gulf, Peoria is a great shipping 
and distributing point, has a large wholesale and retail trade, and 
has developed important manufacturing industries. The whole- 
sale and jobbing business is estimated a t  $~O,OOO.OOO annually. 
The output of the 186 plants situated in the city in 1937 was 
valued a t  $87,288,610. Among the principal products are commer- 
cial solvents, liquor, washing machines, tractors, agricultural im- 
plements, furnaces, oil burners, stock feeds and corn products. 
The manufacture of distilled liquors is s principal industry. The 
city's assessed valuation of property for 1940 was $81,201,273. 

Peoria was named after one of the five tribes of the Illinois 
Indians. In  1680 La Salle built Ft .  Cr6vecoeur on the bluffs op- 
posite the present city, but i t  was destroyed and deserted within 
the year. A French mission was probably established in the vi- 
cinity as early as  171 I ;  and by I 725 there was a settlement of 
French and half-breeds known by the name of Peoria on the 
west shore of the lake. This village was abandoned during the 
Revolution, but another had been founded about 1778, on the 
present site, by  Jean Baptiste Maillet, and was called by his name. 
In  Nov. 1812, about half the town was burned by a company of 
Illinois militia, sent to  build a fort, who alleged that  the villagers 
had fired on their boats. I n  1813 Ft.  Clark was erected on the , 
site of the old village. Peoria was incorporated as  a town in 
1835 and chartered as a city in 1845. 

PEPE, GUGLIELMO (I 783-1855), Neapolitan general, 
born at  Squillace in Calabria, took part in 1799 in the republican 
movement a t  Naples inspired by  the French Revolution; he fought 
against the Bourbon troops under Cardinal Ruffo, was captured 
and exiled to France. H e  entered Napoleon's army and served 
first under Joseph Bonaparte and later under Joachim Murat. 
After commanding a Neapolitan brigade in the Peninsular cam- 
paign, Pepe returned to Italy in  1813, with the rank of general, to  
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help to reorganize the Neapolitan army. When the news of the fall 
of Napoleon (1814) reached Italy Pepe and other generals de- 
manded from Murat a constitution. On Napoleon's escape from 
Elba (1815) Pepe served on Murat's staff in the campaign of 181 5. 
The Neapolitan officers retained their rank under Ferdinand IV 
( q . ~ . )  who now regained the throne of Naples. While engaged in 
suppressing brigandage in the Capitanata, Pepe organized the car- 
bonari (9.v.) into a national militia. I n  1820 a military revolt 
broke out. Pepe was sent against the rebels, but while he was 
hesitating as to what course he should follow Ferdinand promised 
a constitution (July 1820). A revolt in  Sicily having been re- 
pressed, Pepe was appointed inspector-general of the army. I n  
the meanwhile the king, who had no intention of respecting the 
constitution, obtained the loan of an Austrian army with which 
to restore absolute power. Pepe now took command of the army 
2nd marched against the Austrians. H e  attacked them at  Rieti 
(March 7, 1821), but his raw levies were repulsed. The army \\as 
gradually disbanded, and Pepe went into exile, keeping up  his con- 
nection with the carbonari. I n  1848 Pepe returned to Naples, 
where a constitution had again been proclaimed. He was given 
command of the Xcapolitan army which was to  co-operate with 
Piedmont against the Austrians, but  hen he reached Bologna the 
king recalled him and his troops. Pepe resigned his commission 
in the Neapolitan service, and crossed the Po with 2,000 volun- 
teers to  take part in the campaign. H e  joined Manin in Venice 
and took command of the defending army. On the fall of Venice, 
Pepe and Manin were among those excluded from the amnesty; 
he again went into exile and died in  Turin in 185;. 

The story of Pepe's life down to 1846 is told in his own interesting 
Memorie (Lugano, 1 8 4 7 ) ~  and his Narrative of the Events . . . at 
Naples in 1820 and 1821 (London, 1 8 2 1 )  ; for the later period of his 
life see the general histories of the Risorgimento, and the biographical 
sketch in vol. ii. of L. Carpi's Risorginzento (Milan, 1886). 

PEPERINO, an Italian name applied to a brown or gray 
volcanic tuff, containing fragments of basalt and limestone, with 
disseminated crystals of augite, mica, magnetite, leucite, etc. The 
typical peperino occurs in the Alban Hills, near Rome, and was 
used by the ancients, under the name of lapis albanus, as a build- 
ing stone and for the basins of fountains. Other tuffs and con- 
glomerates i: Auvergne and elsewhere are also called peperino. 
The name originally referred to  the dark coloured inclusions, sug- 
gestive of pepper-corns. I n  English the word has sometimes been 
written peperine. 

PEPO, the typical fruit of the plants of the gourd family 
(Cucurbitaceae) consisting of a large, fleshy, berry-like structure 
with a tough rind and a spongy seedy interior, as in  the pumpkin, 
squash, melon and cucumber. 

(See CUCURBITACEAE.) 
PEPPER, WILLIAM (1843-1898), American physician, 

was born in Philadelphia on Aug. 21, 1843. He was educated a t  
the University of Pennsylvania, graduating from the academic de- 
partment in 1862 and from the medical department in 1864. In  
1868 he became lecturer on morbid anatomy in the same institu- 
tion and in 1870 lecturer on clinical medicine. From 1876 to 1887 
he was professor of clinical medicine, and in 1887 succeeded Dr.  
Alfred Still6 as professor of theory and practice of medicine. H e  
was elected provost of the university in 1881, resigning in 1894. 
H e  is best known for his System of Medic i~~e  (1885-86). He died 
on July 28, 1898, a t  Pleasanton, Calif. 

PEPPER, a name applied to  several pungent spices known 
respectively as black, white, long, red or cayenne, Ashanti, Jamaica 
and melegueta pepper, but derived from a t  least three different 
natural orders of plants. 

Black pepper is the dried fruit of Piper rtigrum (family Piper- 
aceae), a perennial climbing shrub indigenous to  the forests 
of Travancore and Malabar, from whence it has been intro- 
duced into Java, Sumatra, Borneo, the Malay peninsula, Siam, 
the Philippines and the West Indies. I t  climbs on tree-trunks by 
roots in the same way as ivy, and from its climbing habit is 
known as the pepper vine. I t  is one of the earliest spices known 
t o  mankind, and for many apes formed a staple article of com- 
merce between India and Europe. Tribute has been levied in 
pepper; one of the articles demanded in 408 by Alaric as part 

of the ransom of Rome was 3,000 
Ib. of pepper, and its exorbitant 
price during the middle ages was 
one of the inducements which led 
the Portuguese to seek a sea- 
route to  India. Pepper remained 
a monopoly of the Portuguese 
crown as late as the 18th century. 

The largest quantities of pep- 
per are produced in Penang, the 
island of Riouw and Johore near 
Singapore. Singapore is the great 
emporium for this spice in the 
east, the largest proportion being 
shipped thence to  Great Britain. 
The varieties of black pepper 
met with in commerce are known 
as Malabar, Aleppy or Telli- 
cherry, Cochin, Penang, Singa- 
pore and Siam. 

World ~ullst i rr lpt iur~ is about 
6j,ooo tons, of which the United 
States uses 15,000 tons annually. 
India produces about zo,ooo tons 
annually. 

FROM BAILLON,  "HISTOIRE DES PLANTES3' 

(H. BOHNAIRE)  Pepper owes its pungency to a 
A. HER MAP HROD ITE FLOWERS OF resin, and its Bavour to  a vola- 
BLACK P E P P E R  ( P I P E R  N I G R U M ) .  B .  tile oil, of which it  yields from 
L O N G I T U D l N A L  SECTION THROUGH 1,6 to  2.2yo; it  contains a 
F R U I T  O F  BLACK PEPPER.  C .  FRUIT-  
I N G  B R A N C H  O F  T H E  CUBEBS PEP-  yellow crystalline alkaloid, called 
PER ( P I P E R  C U B E B A )  piperine, to the extent of 2 t o  

8yo, which has the same em- 
pirical formula as morphine, CiiH19N03, but differs in con- 
stitution and properties. The only use of black pepper is as a 
condiment. 

White pepper differs from black only in being prepared from the 
ripe fruits. These, after collection, are kept in  the house three 
days and then bruised and washed in a basket with the hand until 
the stalks and pulpy matter are removed, after which the seeds 
are dried. 

I t  is, however, sometimes prepared from the dried black pep- 
per by removing the dark outer layer. I t  is less pungent than 
the black but possesses a finer flavour. 

Long pepper is the fruit-spike of Piper ofici?zarum and P .  
longzlm, gathered shortly before it  reaches maturity, and dried. 
The former is a native of-the Indian archipelago; the latter is 
indigenous in the hotter provinces of India, Ceylon, Malacca and 
the Malay islands. 

Ashanti or West African pepper is the dried fruit of Piper 
Clusii, a plant widely distributed in tropical Africa, occurring 
most abundantly in the country of the Niam-niam. I t  differs 
from black pepper in being rather smaller, less wrinkled, and in 
being attenuated into a stalk, like cubebs (the dried unripe fruits 

of P. Cubebn), to  which it  bears 
considerable resemblance ex- 
ternally. The taste, however, is 
pungent, exactly like that of pep- 
per, and the fruit contains pipe- 
rine. I t  was imported from the 
Grain Coast by the merchants of 
Rouen and Dieppe as early as 
1364 and was exported from 
Benin by the Portuguese in 1485. 
In  tropical Africa it  is exten- 
sively used as a condiment. 

Melegz~eta pepper, known also 
FROM BAILLON,  "HISTOIRE DES PLANTES9' 
( H .  BONNAIRE)  

as "Guinea grains," "grains of 
F RU IT ING BRANCH O F  BLACK P E P -  paradis:' (q.v.1 or "alligator 
P E R  ( P I P E R  N I G R U M )  pepper, is the seed of Amornum 
F o r  black pepper-corns, the berries Melegt~eto, a piant of the ginger 
a r e  g a t h e r e d  b e f o r e  ripe and d r i e d ;  

for white p e ? p e r .  t h e  o u t s i d e  l a y e r  o f  (See C A y ' N ~ E  'EP- 
f r u i t  i s  r e m o v e d  by m a c e r a t ~ u r i  PER.) 
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PEPPER-CORN, the fruit or seed of the pepper plant, 

hence anything very small or insignificant. Pepper-corn rent is a 
merely nominal rent, reserved for the purpose of having the 
tenancy acknowledged by the tenant. Building leases frequently 
reserve a pepper-corn as rent for  the first few years. (See 
RENT.) 

PEPPER-GRASS, a name given, especially in the United 
States, to certain species of Lepidium (family Cruciferae), which 
are widely spread as weeds. They are erect, mostly annual herbs 
u i t h  freely branching stems, about 4 to 13 ft. high, small, toothed 
or deeply cut leaves, minute white or yellow flowers, followed 
by elongated, cylindrical clusters of small, short-stalked, flat- 
tened, nearly round, tmo-seeded, slightly notched pods. Examples 
are the wild pepper-grass (L .  virginicu~n), with mostly undivided 
leaves, found in fields from Quebec t o  Minnesota and southward 
to Mexico and the West Indies, and also naturalized in southern 
Europe, and the roadside pepper-grass ( L .  ruderaze), with nar- 
rawly divided leaves, native to Europe but now naturalized from 
Nova Scotia t o  Texas, and occurring also in Australia. 

PEPPERMINT, an indigenous perennial herb of the family 
Labiatae, and genus Mentlza (see MINT), the specific name being 
Mentha piperita, is distinguished from other species of the genus 
by  its stalked leaves and oblong-obtuse spike-like heads of flowers. 
I t  is met with, near streams and in wet places, in several parts of 
England and on the European continent, where-as also in the 
United States-it is cultivated for the sake of its essential oil. 
I t  was, however, onIy recognized as a distinct species late in the 
17th century, when Dr. Eales discovered i t  in Hertfordshire and 
pointed it  out to  Ray, who published it  in the second edition of 
his Synopsis stirpium britannicarum (1696). The medicinal 
properties of the plant were speedily recognized and it  was ad- 
mitted into the London Pharmacopoeia in 1721, under the name 
of Mentha piperitis sapore. 

Two varieties are recognized by  growers, the white and the 

deposits colourless hexagonal prisms of menthol, CloHzoO, which 
are soluble in alcohol and ether, almost insoluble in water, and 
fusible at 92' F ;  the oil consists chiefly of menthol an'd a terpene 
called menthene, CI0H18. Oil of peppermint is often adulterated 
with a third part of rectified spirit, which may be detected by 
the milkiness produced when it  is agitated with water. Oil of 
rosemary and rectified oil of turpentine are sometimes used for  
the same purpose. 

Peppermint oil is largely distilled at Canton, a considerable 
quantity being sent to  Bombay, also a large quantity of menthol. 
The species cultivated in the neighbourhood of Canton, is Mentha 
arvensis, var. glabrata. I n  Japan also the distillation of 011 of 
peppermint forms a considerable industry, the plant cultivated 
being M .  arvensis, var. piperascens. The oil, under the name of 
kakka no abura, is exported from Hiogo and Ozaka, but is said 
to be frequently adulterated. The menthol is obtained by sub- 
jecting the oil to a low temperature, when it  crystallizes out and 
is separated. The two varieties of M. arvensis just named yield 
much more menthol than M .  piperita. 

After about 1900 the United States became an important 
producer of peppermint oil. Production on a large commercial 
scale was first attained in southern Michigan. Shortly after 
World War I peppermint culture was extended to northern 
Indiana. Thereafter the north central states produced more 
than three-fourths of the world's supply of true peppermint 
oil. 

Oil of peppermint is a volatile oil distilled with steam f r o q  the 
fresh over-ground parts of the flowering plant of iMentlza piperita. 
The British Pharmacopoeia contains two preparations of this oil- 
one a watery preparation and the other alcoholic. The twelfth 
revision of the U.S. Pharmacopoeia contains peppermint. pepper- 
mint water, oil of peppermint and spirit of peppermint. The 
action of this product is principally as an aromatic carminative 
and as a flavouring agent. Thus it  is used in so-called dyspepsia 
or intestinal indigestion t o  aid the expulsion of gas without acting 
as a cathartic. For such purposes it  is usually combined in a pre- 
scription with capsicum and ginger. Such mixtures have also 
been used in seasickness. 

PEPPERRELL, SIR WILLIAM ( I  696-1 759), American 
soldier, was born in  Kittery, Me., then a part of h!b,ssachusetts, 
on June 27, 1696. H e  studied surveying and navigation, and 
joined his father in his ship-building, fishing and general trading 
business, quickly becoming one of the wealthiest and most influ- 
ential men in the province. H e  was commissioned captain (1717), 
major, lieutenant-colonel, and in 1726 colonel of militia. Pepper- 
re11 served in the nilassachusetts general court ( I  j36-27), and in 
the governor's council (1727-j9), of which for 18 years he was 
president. Although not a trained lawyer, he was chief justice of 
the court of common pleas from 1730 until his death. I n  174j  
he was commander-in-chief of the New England force of about 
4,000, which, with the assistance of a British squadron under Com- 
modore Peter Warren, besieged and captured the French fortress 
of Louisburg, the garrison of which surrendered on June 16, 
Pepperrell and Warren taking possession on the following day. 
For his services Pepperrell, in Nov. 1746, was created a baronet 
-the only New Englander so honoured. We was active in  raising 
troops during the "French and Indian War," and received the rank 
of lieutenant general in Feb. 17j9. H e  died in Rittery, Me., on 

See Usher Parsons, Life of Sir William Pepperrell, Bart. (Cambridge, 
FROM B A I L L O N ,  " H I S T O I R E  DES P L A N T E S "  ( H .  B O N N A I R E )  

PEPPERMINT (MENTHA T I P E R I T A ) ,  S HOWING ( A )  S I N G L E  FLOWER. (B) 
L O N G I T U D I N A L  S E C T I O N  T H R O U G H  FLOWER ( A  A N D  B ENLARGED) 

black mint. The former has purplish and the latter green stems; 
the leaves are more coarsely serrated in the white. The black is 
more generally cultivated, probably because i t  is found t o  yield 
more oil, but that of the white variety is considered to have a 
more delicate odour, and obtains a higher price. The white is 
the kind chiefly dried for herbalists. When pure the oil is nearly 
colourless and has an agreeable odour and powerful aromatic 
taste, followed by a sensation of cold when air is drawn into the 
mouth. When oil of peppermint is cooled to 4' C it sometimes 

Mass., 1855), based on the family papers; L. Dame, "Life and 
Character of Sir William Pepperrell," Essex Ittst. Hist. Call., vol. xxi., 
pp. 161-176 (1884) ; "The Pepperre11 Papers," Mass. Hist. SOL.  Coil, 
ser. 6 ,  vol. x. (1899) ; Charles Henry Lincoln (Ed.), The Journal of 
jir William P~ppefrcll  l i r p t  I )u~r t zg  the Expedzt io,~ r l qa i i z~ t  Louzs- 
bourg (1910) ; and John Prartis Sprague, sketch in Three hlen front 

(19~4).  
PEPPER TREE, a tree which has no proper connection with 

the true pepper (Piper),  and is really a member of the family 
Anacardiaceae, being known botanically as Schinus Molle, from the 
Peruvian name Molle. I t  is a native of tropical South America and 
is grown in the open air in the south of Europe. Introduced into 
California, it became widely popular as an ornamental tree, but 
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later it  was found to be a host plant for scale insects very destruc- 
tive to orange orchards, with the result that in citrus districts the 
trees were cut down and further plantings discouraged. I t  is a 
small tree with unequally pinnate leaves, filled with volatile oil 
stored in large cells or cysts, which are visible to  the naked eye 
and appear like holes when the leaf is held up to the light. When 
the leaves are thrown upon the surface of water the resinous or 
oily fluid escapes with such force as violently to agitate them. 
The floqers are small, whitish, arranged in terminal clusters and 
polygamous or unisexual, with five sepals, as  many petals, ten 
stamens (as large as the petals in  the case of the male flower, 
very small in the female flower, but in both springing from a 
cushion-like disk surrounding the base of the three-celled ovary). 

The fruit is a small, globose, pea-like drupe with a bony kernel 
enclosing a single seed; its fleshy portion has a hot aromatic 
flavour from the abundance of the resin it  contains. The resin 
is used for medicinal purposes by the Peruvians, and has proper- 
ties similar to mastic. The very similar Christmas-berry-tree 
(S. terebir,thifoll:*), native to  Erazil, with stiffer, less pendu- 
lous branches, more densely clustered flowers and smaller, bright 
red fruir, is sparingly planted for ornament. The Japan pepper 
tree is Zanthoxylzlm piperiturn the fruits of which have also a 
hot taste. Along the Riviera the tree known as Melia Azedarach or  
the "Pride of India," is sometimes also incorrectly called the 
pepper tree. 

PEPSIN, an enzyme or ferment obtained by drying the mucous 
lining of the fresh and healthy stomach of a pig, sheep or calf. As 
used it  is a light yellow-brown or white powder, or pale yellow, 
translucent grains or scales. I t  is only slightly soluble in water and 
alcohol. Pepsin digests proteins and is used to help gastric di- 
gestion in old people and those in whom there is a deficient secre- 
tion of the gastric juice. I t  is useful in chronic catarrhal conditions 
of the stomach, the dyspepsia of alcoholism, and in gastric ulcer 
and cancer of the stomach. Many varieties of proprietary pep- 
tonizing tablets are on the market and are convenient for the 
preparation of peptonized milk. Predigested foods should not be 
used over a long period or the digestive functions of the stomach 
may atrophy from disuse. 

Pancreatic solution, derived from the pig's pancreas digested in 
alcohol, has the power of converting starch into sugar from the 
presence of the enzyme amylopsin, and albumen and fibrin into 
peptones from the presence of trypsin. I t  only acts in an alkaline 
medium and a t  a temperature under 140' F. If used to peptonize 
milk sodium bicarbonate should be added. Many commercial 
preparations are on the market. 

PEPUSCH, JOHN CHRISTOPHER (1667-1752)~ Eng- 
lish musician, of German parentage, was born in Berlin. He was 
for many years musical director a t  Lincoln's Inn Fields theatre, 
and arranged the tunes and composed the overture for Gay's 
Beggar's Opera, doing the like later for its sequel, Polly. In 1737 
he became organist of the Charterhouse. His later years were 
spent in  study, in  the composition of chamber music and some 
admirable motets, and in teaching some favoured pupils, among 
these being Boyce. Pepusch died on July 20, 1752. His Treatise 
on Harqnony (anonymous 1st ed. 1730) is believed to have been 
an embodiment of his rules drafted by  his pupil, Viscount Paisley. 
afterwards earl of Abercorn. 

PEPYS, SAMUEL (1633-1703)~ English diarist, was born 
on Feb. 23, 1633, in a house in Salisbury Court, close to  S t  
Bride's Churchyard, where his father, John Pepys, carried on 
the business of a tailor. The family can be traced in Cambridge- 
shire as fa r  back as the reign of Edward I. They rose by sloa 
degrees from the class of small copyholders and yeoman farmers 
to the position of gentry. I n  I 563 they had a recognized right 
to  use a coat of arms. The name was pronounced in the 17th 
century, and has always been pronounced by the family, "Peeps.' 
John Pepys was a younger son, who, like other gentlemen in hi: 
position in that age, went into trade. H e  married Margaret Kight 
"washmaid to my Lady Veere," whose brother William was a 
butcher in Whitechapel. This was regarded as a me'sallia?zce, f o ~  
Samuel refers to  his mother's relations with a certain disrespect 
I n  1661 John Pepys inherited a small estate at  Brampton neal 

Huntingdon, where he died in 1680, his wife having predeceased 
him in 1667. 

Samuel was fifth child and second son of a large family, all of 
ghom he survived. His first school was in  Huntingdon, but he 
was afterwards sent to St. Paul's in London, where he remained 
:ill 1650. On June 21 in that year he was entered at  Trinity Hall, 
Cambridge, but migrated to Magdalene as a sizar on Oct. I. 

3 n  March 5, 1651, he went into residence, obtaining a Spendluffe 
scholarship a month after entering, and one on Dr.  John Smith's 
Eoundation on Oct. 4, 1653. I n  March, 1654, he proceeded to 
the B.A. degree, and in 1660 to that of M.A. Nothing is known 
of his university career except that on Oct. 21, 1653, he was 
publicly admonished with another undergraduate fo r  having been 
"scandalously overseene i n  drink." At Cambridge he wrote a 
romance, Love is a Cheat, which he afterwards destroyed. 

On Dec. I ,  1655, he was married a t  St. Margaret's Church, 
Westminster, to Eiizabeth, daughter of Alexander Marchant, 
Sieur de St. Michel, a French Huguenot exile from Anjou who 
had married an English lady named Kingsmill. Pepys had a t  this 
time no independent means, and probably relied on his relatives, 
the Mountagus, to  provide for him. On March 26, 1658, he was 
cut for the stone, an event which he always kept in memory by 
a solemn anniversary. I n  1659 he went as secretary with his 
kinsman, Edward Mountagu, afterwards Earl of Sandwich, on a 
voyage to the Sound. On his return he was engaged as a clerk 
under Mr. (afterwards Sir Edward) Downing, one of the four 
Tellers of the Exchequer. In  I 660 he accompanied Mountagu when 
he commanded the fleet which brought King Charles 11. back 
from exile. I n  that year, by the interest of his kinsman, he was 
appointed clerk of the acts in the Navy Office, but was compelled 
to buy off a competitor, one Barlow, with an annuity of £100. 
Though he was so ignorant of business that he did not even know 
the multiplication table when he first took office, he soon mastered 
the needful mechanical details by working early and late. H e  
had other posts and honours, which came to him either as conse- 
quential on his Clerkship, or because he was a useful official. 
The Official.--On July 23, 1660, he was appointed a clerk of 

the privy seal, but  he resigned the office on Aug. 17,  1662. On 
Sept. 24, 1660, he was made a justice of the peace. I n  1662 
he was appointed a Younger Brother, and in 1672 an Elder 
Brother of the Trinity House. I n  1662 also he was named a 
commissioner fo r  managing the affairs of Tangier, then occupied 
by  an English garrison. I n  1664 he became a member of the 
corporation of the Royal Fishery, and in 1665 was appointed 
treasurer for Tangier In  that year also he was elected a Fellow 
of the Royal Society. 

During the naval war with Holland (166 5-67) he proved him- 
self an indefatigable worker. As surveyor of victualling, the whole 
burden of a most important department was thrown on him in 
addition to  his regular duties. While the plague was raging in 
London in 1666 he remained at  his post when many of his col- 
leagues ran away, and he manfully avowed his readiness to  take 
the risk of disease, as others of the King's servants faced the 
dangers of war. H e  had now gained the full confidence of the 
lord high admiral, the Duke of York, afterwards King James 11. 
When, on the termination of the war, the navy office was violently 
attacked in Parliament, he was entrusted with its defence. The 
speech which he delivered at  the bar of the House of Commons 
on March 5 ,  1668, passed for a complete vindication. T h e  charges 
of mismanagement were well founded, but the fault was not in  
the officials of the navy office only, and Pepys, who was master 
of the details, had no difficulty in making out a defence. 

Nobody indeed was better acquainted with the defects of the 
Office, for in 1668 he drew up for the Duke of York two papers 
of inquiry and rebuke, "The Duke's Reflections on the several 
Members of the Navy Board's Duty" and "The Duke's answer 
to  their several excuses." (See Pepysian mss. a t  Magdalene, No. 
2242 and Harleian mss. 8003.) I n  1668 he went for a fortnight's 
tour in the west of England, and in 1669 he and his wife travelled 
in Holland and France. His success in addressing Parliament 
gave him the ambition to become a member of the House of 
Commons. H e  stood for Aldeburgh, but the death of his wife, 
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on Nov. 10, 1669, prevented him from conducting his canvass 
in person, and he was not elected. I n  1673 he was, however, 
returned for Castle Rising. The validity of his election was 
questioned by his opponent, Mr. Offley, and the committee of 
privileges decided against him, but the prorogation of the House 
prevented further action. 

The no-popery agitation was now growing in strength. The 
Duke of York was driven from office by the Test Act, and Pepys 
was accused of "popery," partly on the ground that he was said 
to keep a crucifix and altar in his house, partly because he was 
accused of having converted his wife to  Roman Catholicism, but 
the charges broke down on examination. I n  1673 Pepys was 
transferred by  the King from the navy office to the secretaryship 
of the admiralty. I n  1679 he was member for Harwich, and in 
the height of the Popish Plot mania he was accused, manifestly 
because he was a trusted servant to  the Duke of York, of betray- 
ing naval secrets to  the French. H e  resigned office on M a y  21, 
1679, and on the following day he was committed t o  the Tower, 
but he was released on bail on July 9, and in the following Feb- 
ruary the charges against him were finally dropped. 

I n  October 1680 he was with the king a t  Newmarket, and 
took down the narrative of his escape after the battle of Wor- 
cester. I n  1676 Pepys had been appointed a governor of Christ's 
Hospital and was elected Master of the Trinity House, and in 
1677 he became Master of the Clothworkers Company. A pro- 
posal to make him Provost of King's College, Cambridge, in 1681, 
came to nothing. I n  1682 he accompanied the Duke of York to 
Scotland, and in 1683-84 he was engaged in arranging for the 
evacuation of Tangier. H e  visited the place and kept a diary of 
his voyage, and of a subsequent tour in Spain. I n  1684 he was 
elected president of the Royal Society. 

When the Admiralty Commission of 1679 was dissolved in 
1684, Pepys was restored to the secretaryship of the admiralty, 
and he retained the office when James 11. ascended the throne. 
His chief work during this period was the establishment of the 
Special Commission of 1686 "for the recovery of the navy," by 
which its impaired efficiency was entirely restored. I n  1685 he 
again sat in Parliament as member for Harwich, and in the same 
year he was for a second time Master of the Trinity House. The 
Revolution of 1688 ended his official career. H e  was dismissed 
on March g, 1689, and spent the rest of his life in retirement, and, 
except for two brief imprisonments in 1689 and in 1690 "on 
suspicion of being affected to  King James," in peace. H e  died 
a t  his friend William Hewer's house in Clapham on May 26, 
I 703, in the 71st year of his age. 

His last years were passed in correspondence with his friends, 
who included Evelyn and Dryden, or in arranging his valuable 
library. This was left on his death to his nephew, John Jackson, 
son of his sister Paulina, and in 1724, by the terms of his will, 
was transferred t o  Magdalene College, Cambridge, where it is 
still preserved. 
The Diary.-Such was the outward and visible life of Samuel 

Pepys, public servant, whose diligence was rewarded by success. 
The other Pepys, whom Sir Walter Scott called "that curious 
fellow," was revealed in 1825, when his secret diary was partly 
published. The first entry was made on Jan. I, 1660, the last 
on May 31, 1669, when the increasing weakness of his eyes, 
which had given him trouble since 1663, compelled him to cease 
writing in the conditions he imposed upon himself. If there is in 
all the literature of the world a book which can be called 
"unique" with strict propriety, i t  is this. Confessions, diaries, 
journals, autobiographies abound, but such a revelation of a man's 
self has not been discovered. The diary is a thing apart by 
virtue of three qualities which are rarely found in perfection when 
separate and nowhere else in combination. I t  was secret; it was 
full; and it was honest. That Pepys meant it for his own eye 
alone is clear. H e  wrote it in Shelton's system of tachygraphy, 
published in 1641, which he complicated by using foreign lan- 
guages or by varieties of his own invention whenever he had to 
record the passages least fit t o  be seen by  his servants, or by 
"all the world." Relying on this cypher, he put down whatever 
he saw, heard, felt or imagined, every motion of his mind, every 

action of his body, and he noted all this, not as he desired it  to 
appear to others, but a s  it  was to  his seeing. 

The result is "a human document" of amazing vitality. The 
style is as peculiar as the matter-colloquial, garrulous, racy 
from simplicity of language, and full of the unconscious humour 
which is never absent from a truthful account of the workings of 
nature in the average man. T o  his credit must be put the facts 
that he knew the animalism and the vice of the Restoration period 
to be what they were; that he had a real love of music, and gave 
help to musicians, Cesare Morelli, for instance; that though he 
made money out of his places he never allowed bad work to be 
done for the navy if he could help i t ;  that he was a hard worker; 
and that he had a capacity for acts of kindness and generosity. 

The diary, written in  shorthand in 6 volumes, was included 
among his books a t  Magdalene. On the publication of Evelyn's 
diary in 1818, the then master of Magdalene, the Hon. and Rev. 
George Neville, decided to publish Pepys's. The library contained 
both the short and the longhand copy of Pepys's account of King 
Charles's adventures, but its contents were so little known by the 
curators that this key was overlooked. The ms. was deciphered 
between 1819 and 1822, by  John Smith, afterwards rector of 
Baldock in Hertfordshire. The first and partial edition, edited 
by Richard Griffin Neville, third Lord Braybrooke, appeared in 
1825. I t  attracted great attention, and was reviewed by  Sir 
Walter Scott in the Quarterly for January 1826. A second edition 
followed in 1828. A third and enlarged edition appeared in 1848- 
49, and a fourth in  1854. A still fuller edition was published in 
1875-79 by Dr. Mynors Bright. Finally, in 1893-99 Dr. H .  B. 
Wheatley printed the whole of the diary with the exception of a 
few unprintable passages. Pepys's only known publication in his 
life was the Memoires of the Royal Navy (1690). 
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PER-ACIDS, that is, acids which have oxidising powers in 
virtue probably of an oxygen atom linked t o  a hydroxyl group 
thus: - 0-OH, are described under the corresponding element, 
e.g., persulphuric acid under SULPHUR. 

PERCEVAL, the hero of a comparatively small but highly 
important group of romances, now forming part of the Arthurian 
cycle. Originally the story of Perceval was of the character of 
a folktale, and that one of considerable importance and world- 
wide diffusion. H e  is represented as the son of a widow, "la dame 
veuve," his father having been slain, in  battle o r  tourney, either 
immediately before or shortly after his birth. The  mother, fear- 
ful lest her son should share his father's fate, flies to  the woods, 
either with one attendant or with a small group of faithful re- 
tainers, and there brings up her son in ignorance of his name and 
parentage, and all knightly accomplishments. The youth grows 
up strong, swift-footed, and of great personal beauty, but, natur- 
ally, of very limited intelligence. H e  spends his days chasing the 
beasts of the forest. 

As the result of a chance meeting with a party of knights he 
determines to set forth into the world in search of knighthood. 
He comes to Arthur's court, where he creates a sensation by  his 
personal beauty and uncouth behaviour. H e  succeeds, by a cast 
of his javelin, in slaying the Red Knight, a foe of Arthur's who 
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has vainly challenged the knights of the Round Table, and clothing 
himself in his armour, sets out on a series of adventures which 
differ in the various versions, but the outcome of which is that he 
becomes a skilful knight, and regains the heritage of his father. 

This, the Perceval story proper, has been recognized by scholars 
as the variant of a widespread folk-tale theme, designated by J. 
G. von Hahn as the Aryan Expulsion and Return Formula, which 
counts among its representatives such heroes as Perseus, Cyrus 
and RomuIus and Remus. This particular variant appears to  be 
of British-Celtic origin, and the most faithful representative of 
the original tale is now very generally held to  be the English 
Syr  Percyvelle o f  Galles, a poem preserved in the Thornton ms. 
of Lincoln cathedral library. Here the hero is nephew to Arthur 
on the mother's side, and his father, of the same name, is a valiant 
knight of the court. A noticeable feature of the story is the un- 
certainty as to the hero's parentage; the mother is always a lady 
of rank, a queen in her own right, or a sister of kings, but the 
father's rank varies, he is never a king, more often simply a 
valiant knight, and never of equal rank with his wife. 

The connection of the story with Arthur and his court brought 
ahout an important development. the precise steps of which are 
not yet clear. Perceval became the hero of the Grail Quest, oust- 
ing Gawain, to whom the adventure originally belonged, and the 
Perceval became merged in the Grail tradition. Of the Perceval- 
Grail romances the oldest, from the point of view of ms. preserva- 
tion, is the Perceval or Confe  del Graal of ChrCtien de Troyes, but 
as ChrCtien had already, in  a previous poem (Clige's), referred to  
Perceval as "un vassal de grant renon," and states a t  the com- 
mencement of the Conte del Graal that he is about to "rimoier" 
the best tale told in a royal court, i t  is quite clear that, contrary 
to the theory of Foerster and Golther, Perceval is no invention of 
ChrCtien's, but was already a popular hero. Unfortunately the 
Perceval was left unfinished, so we are without a guide (which 
the conclusion might have afforded) to  the precise character of 
ChrCtien's source, and the three writers, Wauchier de Denain, 
Gerbert and Manessier, who eventually carried the story to  a 
conclusion, differ widely from each other, and were clearly familiar 
with divergent traditions. An interesting problem is that of the 
relation between ChrCtien's poem and the Parzival of Wolfram 
von Eschenbach, which was long held to be a translation from 
the French poem, in spite of the fact that Wolfram himself 
asserts that his source was the work of a certain Kiot, and that 
ChrCtien has told the story wrong. A fragment attached to two 
of the ChrCtien mss. relates the birth and parentage of the hero, 
the death of his father, and flight of the mother (details only 
alluded to by Chr6tien) in a manner which corresponds curiously 
with the German poem, and which, taken in connection with the 
knowledge, on the part of other writers, of features peculiar to  the 
Parzival, would indicate that Wolfram was right, and that the two 
works are independent derivations from a common source. 

We have also two prose versions of the Perceval story, the older, 
contained in two mss. only, is attributed to Robert de Borron, and 
forms the final section of his trilogy, concluding with a version 
of the death of Arthur, manifestly derived from a rhyming 
chronicle, akin to  but not identical with that of Wace. The sec- 
ond romance, the Perlesvaus, obviousiy knew, and used, this text, 
but it  is a much longer and more complicated romance, relating 
the adventures of Gawain, Lancelot and Perceval (Perlesvaus) in 
quest of the Grail. I t  probably formed a t  one time the Quest 
section of the prose Lancelot, and was later displaced in favour of 
the Galahad version. I n  fact two Paris mss. retain its opening 
adventure as introductory to  the Galahad Queste, and in the early 
printed editions the two are found together. I t  was in all proba- 
bility composed towards the close of the I zth century by a Welsh 
monk of Glastonbury, and was apparently designed to exploit the 
discovery of the tombs of Arthur and Guenevere in that abbey. 

The exact position of the Welsh Mabhogi, Peredur, son of 
Evrawc, is still a matter of debate. I t  certainly contains incidents 
which are found in ChrCtien, but there is also much which is 
obviously of Welsh and folk-lore origin. The theory that it  is a 
mere translation of the French poem must be rejected, but its 
exact relation, with that of other filabinogion to the parallel 

French versions is uncertain. (See also GRAIL, T H E  HOLY; WAG- 
NER, RICHARD.) 

BIBLIOGRAP~Y.--FO~ the critical treatment of the subject see J. L. 
Weston, The Legend of Sir Perceval ( a  vols., 1906-09) ; R. H. Griffith, 
Syr Percyvelle of Galles (Chicago, 1911) ; a review of the above 
by E. Brugger (Zeitschrift fur Franz. Sprache, vol. xliv.) ; and 
1. D. Bruce, The Evolution of Arthurian Romance (1923, bibl.). 

(J. L. W.) 
PERCEVAL, SPENCER (1762-181 2 ) ,  prime minister of 

England from 1809 to 1812, second son of John, 2nd earl of 
Egmont, was born in Audley Square, London, on Nov. I ,  1762. 
H e  was educated a t  Harrow and a t  Trinity College, Cambridge, 
and was called to  the bar a t  Lincoln's Inn in 1786, becoming K.C. 
in 1796. Entering parliament for Northampton in 1796, he  sup- 
ported the administration of Pitt. I n  1801, on the formation of 
the Addington administration, he was appointed solicitor-general, 
and in 1802 he became attorney-general. An ardent opponent of 
Catholic Emancipation, he delivered in 1807 a speech on the 
subject which helped to destroy the Grenville administration; he 
then became chancellor of the exchequer under the duke of Port- 
land, whom in 1809 he succeeded in the premiership. Perceval 
retained office till he was shot by a madman named Bellingham, 
a bankrupt with a grievance, who had vainly applied t o  him for 
redress, in the lobby of the House of Commons on May 11, 1812. 
Bellingham was ccrtainly insane, nevertheless he was hanged. 

See Spencer Walpole, Life of Spencer Perceval (1874)) and P.  
Treherne, Spencer Perceval (1909). 

PERCH, a fresh-water fish (Perca fluwiatilis), generally dis- 
tributed over Europe, northern Asia and North America, and a 
type of the Percidae, a family of spiny-rayed fishes. I t  inhabits 
rivers and lakes, but thrives best in waters with a depth of over 

3ft.; in large lakes it  frequently 
descends to 50 fathoms and more. 
I t  occurs in Scandinavia as far  
north as the 69th parallel. 

The species exhibits many 
variations in shape, some speci- 
mens being high-backed, others 

k R T E s *  OF THE N I. zooLoeIcI! low and long-bodied. A rich 
SOC~ETY greenish-brown with golden re- 
T H E  W H IT E  PERCH ( M A R O N E  A M E R -  flections covers fhe back and 
I C A N A ) ,  O N E  O F  125 S P E C I E S  sides, which are ornamented 
with five or seven dark cross-bands. A large black spot occupies 
the membrane between the last spines of the dorsal fin; and the 
ventral, anal and lower part of the caudal are bright vermilion. 
The perch is carnivorous and most voracious. 

Perch are good, wholesome food, and highly esteemed in inland 
countries. The perch is exceedingly prolific; i t  begins to  spawn 
when three years old, in  April or in the first half of May, 
depositing the ova, which are united by a viscid matter in  
lengthened or net-shaped bands, on water plants. Other members 
of the Percidae are the pope (q.v.) and the pike-perch (9.v.). 

See C.  Tate Regan, British Fresh Water Fishes. 
PERCHE, a region of France extending over the departments 

of Orne, Eure, Eure-et-Loir and Sarthe. I t s  boundaries are Nor- 
mandy north and west, Maine south-west, Vend8mois and Dunois 
south, Beauce east, and Thimerais on the north-east. The greater 
part of the district is occupied by  a semicircle of heights (from 
650 to 1,000 ft.)  stretching from Moulins-la-Marche to Mont- 
mirail; within the basin formed thereby lie the chief towns- 
Mortagne, Nogent-le-Rotrou and Belleme. Stock-raising and 
dairy-farming flourish in the Perche, which is famous for the 
production of a breed of large horses. Cider-apples and pears are 
grown. I n  the middle ages the Perche constituted a countship of 
which Corbon, Mortagne and Nogent-le-Rotrou were successively 
the capitals. Under the ancien re'ginze i t  formed, together with 
Maine, a gouverne~nent of which Mortagne was the capital. 

PERCIVAL, JAMES GATES ( I  .i95-1856), American 
poet, philologist, and geologist, was born in Berlin (Conn.), on 
Sept. 15 ,  1795. Few Americans have been so versatile or so  eager 
in the acquisition of learning. H e  was a graduate of Yale, a prac- 
tising physician, an editor, a linguist who knew ten languages and 
who did important work on TVebster's Dictionary, a prolific poet, 
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assistant surgeon and lecturer on chemistry a t  West Point, a 
botanist, State geologist of Connecticut (1833-42) and of Wis- 
consin from 1854 until his death a t  Hazel Green, May 2,  1856. 

See his Poetical Works  (1859) with a biographical sketch by L. W, 
Fitch; J. H. Ward, Life and Letters o f  James Gates Percival (1866)~ 

PERCY (FAMILY). This family, whose deeds are so promi- 
nent in English history, was founded by William de Perci (c. 
1030-1og6), a follower of the Conqueror, who bestowed a n  him 
a great fief in Yorkshire and Lincolnshire. The register of Whitby 
Abbey, which he founded anew, and in later days the heralds, 
were responsible for the fabulous origin and pedigree of the 
family. By Emma, daughter of Hugh de Port, a great Hampshire 
baron, William was father of several sons, of whom Alan the 
eldest succeeded him. His grandson William was the last of the 
house in the direct line, and left two sisters and coheiresses, Maud 
countess of Warwick, who died childless, and Agnes. Agnes de 
Perci had married Josceline, styled "brother of the queen" (i.e., 
Adeliza of Louvain, second wife of Henry I.),  whose legitimacy 
has been questioned, and from this marriage descended the second 
house of Percy (which name it  assumed), till its own extinction 
in the male line five centuries later (1670). By it  was brought 
into the family the great Petworth estate in Sussex, which 
Josceline had obtained from his sister, who was holding Arundel 
and its fief. His son Richard (c. I I 70-1 244) and Rjchard's 
nephew William (c. 1183-1245) were among the barons who rose 
in arms against John, but the latter made his peace with Henry 
III . ,  and had his lands restored to him. Richard de Percy was 
one of the twenty-five barons appointed to enforce the observ- 
ance of Magna Carta. 

HENRY DE PERCY (c. 1272-13 15 j, William's grandson, was one 
of Edward 1,'s most active agents in the subjugation of Scotland 
till the success of Robert Bruce drove him out of Turnberry 
Castle, and made him withdraw into England. Percy strengthened 
his position in the north of England by purchasing lands from 
Anthony Bek, bishop of Durham, among which was the honour 
of Alnwick, the principal seat of the family ever since. 

Henry's son, another HEXRY (c. 1299-1352), did splendid serv- 
ice to  his sovereign by defeating and taking prisoner David II., 
king of Scotland, a t  the battle of Keville's Cross (1346). 

T o  him succ'eeded another HEXRY PERCY (1322-1368), a feudal 
baron like his predecessors, who fought a t  CrCcy during his 
father's lifetime and whose brother THOMAS PERCY (1332-1369) 
was bishop of Norwich from 1356 to 1369. HENRY PERCY, 1st 
earl of Northumberland, father of the famous Hotspur, Sir Henry 
Percy ( q . ~ . ) ,  was killed at  Bramham Moor in 1408, while in 
arms against the king, and his title and estates were forfeited. But, 
by an act no less gracious than politic, Henry V. restored them in 
1414 to this earl's grandson, HENRY (1394-145 j), then a prisoner 
with the Scots, whose liberation he procured from the duke 
of Albany during the time of James I.'s captivity. From that day 
the loyalty of the family to  the house of Lancaster was steadfast 
and undeviating. The 2nd earl died fighting for Henry VI. a t  the 
first battle of St. Albans in 1455; the grd, HENRY (1421-14611, 
was slain on the bloody field of Towton; the 4th, HENRY (1446- 
1489), was killed in quelling an insurrection in the time of Henry 
VII. So strong was the Lancastrian feeling of the family that 
even Sir Ralph Percy (1425-1464), a brother of the earl who 
fell a t  Towton, though he had actually submitted once to  Edward 
IV., turned again, and when he fell a t  Hedgley Moor in April 
1464 consoled himself with the thought that he had, as he 
phrased it, "saved the bird in his bosom." 

No wonder, then, that in  Edward IV.'s days the title and 
estates of the family were for a time taken away and given to 
John Neville Lord Montagu, brother of Warwick the king-maker. 
But the north of England was so accustomed to the rule of the 
Percys that in a few years Edward saw the necessity of restoring 
them, and did so even a t  the cost of alienating still further the 
powerful family of the Nevilles, who were then already on the 
point of rebellion. 

A crisis occurred in the fortunes of the family in the reign of 
Henry VIII .  on the death of Henry, the 6th earl (c. I 502-1 537), 
whose brothers Sir Thomas and Sir Ingelram Percy, much against 

his will, had taken part in the great insurrection calIed the Pil- 
grimage of Grace. The title was forfeited on his death, and was 
granted by Edward VI. to  the ambitious John Dudley, earl of 
Warwick, who was attainted in  the succeeding reign. 

I t  was restored under Queen Mary to THOMAS PERCY (1528- 
I S ~ Z ) ,  a nephew of the 6th earl, who was one of the three earls 
who took the lead in the celebrated rising of I 572, and was be- 
headed at  York. His brother HENRY (c. I 532-1585), who SUC- 

ceeded him, was no less unhappy. Involved in Throgmorton's 
conspiracy, he was committed to  the Tower of London, and was 
found shot in bed there. His son, HENRY (1567-1632), the next 
earl, suffered like his two predecessors for his Catholicism. The 
Crown lawyers sought in  vain to implicate him in the Gunpowder 
Plot, but he was imprisoned for fifteen years in the Tower and 
compelled to pay a fine of £30,000. ALGERNON (1602-1668), the 
son who next succeeded, was a parliamentary general in the Civil 
War. The male line of this illustrious family became extinct, a t  
least in the direct line, in 1670 about five hundred years after 
the marriage of Agnes de Perci with Josceline of Louvain. 

The last earl's daughter Elizabeth, a great heiress, was mother 
by Charles Seymour, 6th duke of Somerset, of Algernon, 7th duke, 
who was summoned (in error) as Lord Percy in 1722 and created 
earl of Northumberland in I 749. On the duke's death in  I 750 his 
earldom of Northumberland passed under a special remainder, 
with the main inheritance of the Percys, to  Sir Hugh Smithson, 
bart. (1715-1786), who had married his daughter and eventual 
heiress in 1740, and was created duke of Northumberland and 
Earl Percy in 1766. From this marriage descends the present 
ducal house, which bears the name of Percy in lieu of Smithson. 

See E. B. De Fonblanque, Annals o f  the House o f  Percy (rS87), 
and G .  Brenan, History o f  the House o f  Percy (edited b y  W .  A. 
Lindsay, rgoz), both somewhat adulatory and needing critical revision; 
Tate, History o f  Alnwick (1866) ; Hartshorne's paper on the Percys 
and their Castles in the Newcastle volume of the Archaeological 
Institute (1852) ; E.  A. Freeman, "The Percy Castles" (1875) in 
English Towns and Districts; G. T .  Clark, Medieval Military Archi- 
tecture (1884) ; G. E. C(okayne), Complete Peerage (1895), vol. vi.; 
Bishop Percy, Northumberland Household Book. See also the article 
Northumberland, Earls and Dukes of. 

PERCY, SIR HENRY, called HOTSPUR ( 1 ~ 6 ~ - 1 ~ 0 ~ ) ,  eldest 
son of Henry, 1st earl of Northumberland, was born on March 20, 
1364. H e  saw active service when he was fourteen a t  the 
siege of Berwick. His zeal in  border warfare won the narne 
of Hotspur for him from his opponents. I n  1386 he was sent t o  
Calais, and raided French territory, but was shortly afterwards 
recalled to defend England against a naval attack by France. I n  
popular story and ballad he is known as  one of the heroes of 
Otterburn or Chevy Chase. I n  the summer of 1388 the Scots 
invaded England by way of Carlisle, sending a small body under 
the earls of Douglas, Mar and Moray t o  invade Northumberland. 
The earl of Northumberland remained a t  Alnwick, but sent his 
sons Sir Henry and Sir Ralph against the enemy. I n  hand-to- 
hand fighting before the walls of Newcastle, Douglas is said to  
have won Sir Henry's pennon, which he swore to fix upon the 
walls of Dalkeith. The Scots then retreated to Otterburn, where 
Percy, who was bent on recovering his pennon, attacked them 
on a fine August evening in 1388. Douglas was slain in the battle, 
though not, as is stated by  Walsingham, by Percy's hand: Henry 
Percy was captured by Sir John Montgomery, and his brother 
Ralph by Sir John Maxwell. Hotspur was released on the pay- 
ment of a heavy ransom, to  which Richard 11. contributed £g,ooo, 
and in the autumn his term as warden of Carlisle and the West 
March was extended t o  five years. I n  1399 together with his 
father he joined Henry of Lancaster. Henry IV. gave the charge 
of the West March to Northumberland, while Henry Percy re- 
ceived the castles of Barnburgh, Roxburgh and Berwick, and 
the wardenship of the East March, with a salary of fg,ooo in 
peace time and L12,ooo in war. During the first year of Henry's 
reign Hotspur was appointed justiciar of North Wales and con- 
stable of the castles of Chester, Flint, Conway, Denbigh and 
Carnarvon. Henry also gave him a grant of the island of Anglesey, 
with the castle of Beaumaris. William and Rees ap Tudor cap- 
tured Conway Castle on April I ,  1401, and Percy in company 
'with the prince of Wales set out to recover the place, Percy pro- 
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vidir~g the funds. I n  May he reported to  the king the pacification 
of llerioneth and Carnarvon, and before the end of the month 
Conway was surrendered to him. His demands for arrears of pay 
were, however, refused, and he had the same difficulty in obtain- 
ing money for his northern charge that he had experienced in 
Wales. Anglesey was taken from him, and he was deprived of 
Roxburgh Castle in favour of his rival, the earl of Westmorland. 
The Scots again invaded England in the autumn of 1402, headed 
by the earl of Douglas and lfurdoch Stewart, son of the duke 
of Albany, but were heavily defeated by Northumberland and 
Hotspur a t  Humbledon, or Homildon Hill, on Sept. 14. Disputes 
with the king arose over the disposal of the Scottish prisoners, 
Percy insisting on his right to hold Douglas as his personal 
prisoner, and he was summoned to court to explain. I t  is related 
that when he arrived Henry asked for Douglas, and Hotspur de- 
manded in return that his brother-in-law, Edmund Mortimer, 
should be allowed to ransom himself from Owen Glendower, with 
whom he was a prisoner. High words followed, in the course of 
which Henry called Percy a traitor, struck him on the face, and 
drew his sword on him. Percy is said to have answered this de- 
fiance with thc >vords, "Not here, but on the field." This was 
late in 1402, and in 1403 Hotspur issued a proclamation in 
Cheshire stating that Richard 11, was alive. and summoning the 
inhabitants to  his standard. H e  was joined by Douglas, Glen- 
dower, and Thomas, Earl of Worcester, who together proclaimed 
the young earl of March king. When he arrived at  the Castle 
Foregate, Shrewsbury, early July 21, and demanded provisions, 
he found the king's forces had arrived before him- H e  retired 
in the direction of Whitchurch, and awaited the enemy about 3$ 
m. from Shrewsbur~.  After a long parley, the Scottish earl of 
March, fighting on the royal side, forced 011 the battle in the 
afternoon, the royal right being commanded by the prince of 
Wales. Hotspur was killed, the earls of Douglas and Worcester, 
Sir Richard Venables of Kinderton, and Sir Richard Vernon were 
captured, and the rebel army dispersed. Worcester, Venables and 
Vernon were executed the next day. Percy's body was buried at 
Whitchurch, but was disinterred two days later to be exhibited 
in Shrewsbur~- The head was cut and fixed On One the 
gates of York. 

See XORTHUMBERL~D, EARLS AND DUKES OF; and PERCY (FAMILY). 
Also Chronique de la trai'son et mort  de Richard II., ed. B. Williams 
(Eng. Hist. Soc., 1846) ; J. Creton, Histoire d u  roy Richard II . ,  ed. 
John Webb, in Arckaeologia (xx., 1824) ; and Adam of Usk's 
Chronicon, 1377-1404, ed. E. M. Thompson (1876) ; the authorities 
are cited in detail in J. H. Wylie's England under Henry Iv. (1884-981, 
and Sir J H. Ramsay's Lancaster and York (Oxford, 1892). Holin- 
shed's Chronicle was the chief source of Shakespeare's account of 
Hotspur in Henry IV.  

PERCY, THOMAS (1729-I~II) ,  bishop of Dromore, editor 
of the Percy Reliques, was born at  Bridgnorth on April 13, 1729. 
H e  studied a t  Christ Church, Oxford, and in 1753 became vicar of 
Easton Maudit, Northamptonshire, and in 1756 rector of Wilby 
in the same county, benefices which he retained until 1782. At 
Easton hlaudit most of the literary work for which he is now 
remembered-including the Reliqzses-was completed. When his 
name became famous he was made domestic chaplain to the duke 
and duchess of Northumberland, and was tempted into the belief 
that he belonged to the illustrious house of Percy. Through his 
patron's influence he became dean of Carlisle in 1778 and bishop 
of Dromore in  Ireland in 1782. H e  died on Sept. 30, 1811. H e  
and his wife (Anne Gutteridge) lie buried in the transept which 
Percy added t o  Dromore Cathedral. The Reliqws o f  Ancient 
Englislb Poetry (176.5) was based on an old manuscript collection 
of Poetry, rescued by Percy in Humphrey Pith's house at Shifnal, 
Shropshire, from the hands of the housemaid who was about to 
light the fire with it. The  manuscript was edited in incomplete 
form by J. W. Hales and F. J .  Furnivall in 1867-1868. His influ- 
ence on Scott and the Romantics was very great. 

Percy's other works include: editions of the poems of the Earl of 
Surrey (1763)  and of the ~ o v s e h o l d  Book of the duke of Northumber- 
land in 1514, a translation of Mallet's Northern Antiquities (1770). 
See his Life by Miss Gaussen (1908). See A. C. C .  Gaussen, Percy: 
Prelate and Poet (1908). The Reliques has been edited by various 
hands, notably by H. B. Wheatley (1876). 

PERDICCAS, the name of three kings of Macedonia, who 
reigned respectively c. 700 B.c., c. 454-413 B.c., and 364-359 B.c., 
and of one of Alexander the Great's generals, son of Orontes, a 
descendant of the independent princes of the province of Orestis. 
At Alexander's death Perdiccas was probably acti~lg chiliarch 
(vizier), a ~ d  supported the claim of the unborn child of Roxana 
to the throne. Meleager's revolt forced a coinpromise, under 
which Philip Arrhidaeus and the unborn child (if a son) were t o  
be joint kings, with Craterus as  regent for Arrhidaeus and, per- 
haps, Perdiccas for the infant, who was duly born a son (Alex- 
ander IV.). The Lamian war called Craterus to  Europe and left 
Perdiccas in control; i t  was he who divided u p  the satrapies. I n  
the ensuing confusion Perdiccas may be classed anlong those who 
wished to keep the Empire a unity, though personal friendship 
and circumstances first grouped him with Ptolemy, a convinced 
separatist, against Antipater and Antigonus. Perdiccas had t o  
abandon Alexander's Arabian schemes, but set himself t o  com- 
plete the conquest of Asia Minor. When Antigonus refused t o  
help, he invaded Cappadocis in 322, established his most reliable 
subordinate, Eumenes, there, and made progress in Pisidia and 
Armenia. Then he called A~tignnus to acco~int; Antigonus fled to  
Antipater and Craterus and convinced them that Perdiccas was 
aiming a t  the throne; Ptolemy joined them. Perdiccas marched 
to meet the allies, failed to force the Nile a t  Pelusium, and his 
soldiers mutinied and murdered him. (See MACEDONIAN EM- 
PIRE.) (E. R .  B.) 

PEREDA, JOSE M A R ~ A  DE (1833-~go6), Spanish nov- 
elist, was born a t  Polanco near Santander, and began his literary 
career by contributing articles to  a local journal, La Abeja man- 
tajiesa, in 1858. I n  1864-71 appeared his powerful realistic 
sketches of local life and manners under the title of Escenas mon. 
tajiesas, and a second series was published under the title of Tip05 

paisajes (1871). ~h~~~ were followed by Bocetos a~ temple 
(1876)' Tipos traslzurnantes ( 1 8 7 ~ ) ,  and EJ suelto 
which was intended as a reply to  the thesis of Balzac's work, Les 
Petites mis&res de la tiie colzjugale. More and more pessimistic as  
to the political future of his country, pereda took occasion in D~~ 
Gonzalo Gonzdlez de la Gonzalera (1879), to  ridicule the revolu- 
tion as he had seen it a t  work, and to pour scorn upon the ~zou- 
Veazu riches who exploited liberalism for their personal ends. Two 
novels by his friend pCrez Gald6s, D o ~ n  PerJecta and ~ ~ ~ ~ i ~ ,  drew 
from Pereda a reply, De Tal palo tal astilla (1880), in which he 
endeavours to show that tolerance in religious matters is disastrous 
alike to nations and t o  individuals. The Esbosos y rasguGos 
(Is81) is of lighter material, and is less attractive than EL saber 
de la Tierruca (1882), a striking piece of landscape which won 
immediate appreciation. I n  Pedro Sdnchez (1883) Pereda leaves 
his native province to  portray the disillusion of a sincere enthu- 
siast who has plunged into the political life of the capital. 
Pereda's masterpiece is Sotileza (1884), a vigorous rendering of 
marine life by an artist who perceives and admires the daily 
heroisms of his fisher-folk. I t  has often been alleged against 
the author that he confines himself to  provincial life, t o  lowly 
personages and to unrefined subjects, and no doubt an anxiety t o  
clear himself from this absurd reproach led him to attempt a 
description of society a t  the capital in La Mo&jlzJes (1888), 
which is certainly the least interesting of his performances. In  
La pzlchera (1889) he returned to the marine subjects which he 
knew and loved best. Again in PeEas arriba (1895), his love of 
country life is manifested in the masterly contrast between the 
healthy labour of the fields and the squalid life of cities. 

Pereda belongs to the native realistic school of Spain, which, 
founded by the unknown author of Lazarillo de Tormes, was 
continued by Mateo Alemin, Cervantes, Quevedo, Castill0 
Sol,jrzano and many others. \vith the single exception of Cer- 
vantes, however, the picaresque writers are almost entirely want- 
ing in the spirit of generous sympathy and tenderness which con- 
stitutes a great part of Pereda's charm. His realism is purely 
Spanish, as remote from Zola's moroseness as from the graceful 
sentimentality of pierre ~ ~ ~ i .  F~~ 19th-century writers pas- 
sessed the virile temperament of Pereda, and, with the single 
exception of Tolstoy, none kept a moral end more steadily in 
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view. This didactic tendency unquestionably injures his effects. 
Moreover, his grim satire occasionally degenerates into somewhat 
truculent caricature, and the excessive use of dialect and techni- 
cal terms which caused him to supply Sotileza with a brief 
vocabulary is a grave artistic blemish. But he saw, knew, under- 
stood character; he created not only types, but living personages, 
such as AndrCs, Cleto and Muergo in Sotileza, Pedro Juan and 
Pilara in La Puclzera; and he personified the tumult and calm 
of the sea with more power than Victor Hugo displayed in 
Les Travailleurs de la mer. His descriptive powers were of the 
highest order, and his style, pure of all affectations and embellish- 
ments, is of singular force and suppleness. With all his limita- 
tions, he was as original a genius as Spain produced during the 
19th century. (J. F.-K.) 

P&RE DAVID'S DEER, an aberrant rnule-like deer ( q . v , ) ,  
the first evidence of whose existence was made known in Europe 
by the Abb6 (then Piire) David, 
who in 1865 obtained the skin 
of a specimen from the herd in 
the imperial park a t  Pekin. The 
front prong of the main fork of 
each of the large antlers, which 
lack brow-tines, curves forward 
and divides a t  least once; while 
the hind prong is of great length, 
undivided, and directed back- 
wards in a manner found in no 
other deer. The tail reaches the 

hocks' and is donkey-1ike in form' BY COURTESY OF THE AMERICAN MUSEUM OF 
The head is long and narrow, NATURAL 

with a prominent ridge for  the PERE DAVID'S  D E E R ,  THE MI-LOU O F  

support of the antlers, moderate- CHINA: T R U E  HOME U N K N O W N  

sized ears, and a narrow and pointed muzzle. A gland and tuft 
are present on the skin of the outer side of the upper part of 
the hind cannon-bone; but there is no gland on the inner side 
of the hock. Although new-born fawns are spotted, the adults 
are uniformly coloured; the general tint of the coat a t  all seasons 
being reddish tawny with a tendency to grey. The antlers are 
shed and replaced twice a year, a unique feature. The true home 
of this deer has never been ascertained, all now living being kept 
in  confinement. 

PEREGRINE FALCON: see FALCON. 
PEREGRINUS PROTEUS (2nd cent. cynic 

opher, of Parium, Mysia. At an early age he was suspected of 
parricide, and was obliged to leave his native place. During his 
wanderings he reached Palestine, where he became the virtual 
head of the Christian community. His fanatical zeal and craving 
for notoriety led to his imprisonment, but the governor of Syria 
freed him. H e  resumed his wandering life, a t  first assisted by the 
Christians, but having been detected profaning the rites of the 
Church, he was excommunicated. During a visit to  Egypt he made 
the acquaintance of the famous Cynic Agathobulus and joined 
the sect. Meeting with little encouragement, he journeyed to 
Rome, whence he was expelled for insulting the emperor Anto- 
ninus Pius. Crossing to Greece, he finally took up his abode at 
Athens. Here he obtained many pupils, including Aulus Gellius. 
But, having given offence by his attacks on Herodes Atticus and 
finding his popularity diminishing, he announced his intention of 
immolating himself on a funeral pyre at  the celebration of the 
Olympian games in 165, and actually carried it  out. Lucian, who 
was present, has given a full descri~tion of the event. 

1780), one of the inventors of deaf-mute language, was king's complicity-in the died. 
Estremadura, Spain, on April 11, 1715. H e  fell in love T o  avoid this, Philip ordered PCrez t o  be transferred from the 
young girl who had beep dumb from birth, and devoted civil prison in Saragossa to that of the Inquisition, on a charge 

to discovering a method of imparting speech to deaf-mutes. H e  
devised a sign alphabet for the use of one hand. Pereire was 
made a member of the Royal Society of London in I 759. H e  
died at  Paris on Sept. 15, I 780. 

PEREKOP, a village of the Crimean A.S.S.R., on the isth- 
mus which connects the Crimea with the Continent. I t  was for- 
merly a salt trading town, but declined rapidly after the opening 
of the Kharkov to Sevastopol railway. I t  was re-graded as a 
village in 192 j. I n  ancient times the isthmus was crossed by a 
ditch which gave the name of Taphros to  a Greek settlement. 
This line of defence having fallen into decay, a fort was erected 
and a new ditch and dike constructed in the 15th century by the 
Tatar khan of the Crimea, blengli Ghirai, and by his son and 
successor Sahib Ghirai. The fort, known as Rapu or Or-Kapu, 
became the nucleus of the town. I n  the middle ages Perekop 
was known as Tuzla. I n  1736 i t  was captured by the Russians 
and again in I 738 under Lascy (Lacy), who blew up  the fort 

-and destroyed a great part of the dike. I n  1754 the fort was 
rebuilt by Krim Ghirai; but the Greek and Armenian inhabitants 
of Perekop formed a new settlement a t  Armyanskiy Bazar (Ar- 
menian Market), 3 m. south. Captured in I 771, the town passed 
into Russian possession with the rest of the Crimea in 1783. 

PERENNIALS, the name given to those plants whose natu- 
ral term of life or life cycle continues for more than two growing 
periods or years in contradistinction to annuals ( q . v . ) ,  which exist 
for a single growing period, and biennials (9.v.) whose life term 
embraces only two growing periods. Perennials may be woody 
(e.g., trees and shrubs) or herbaceous (e.g., iris). 

PEREYASLAVL; a town of the Ukrainian S.S.R., in 50" 
4' N., 31" 30' E., a t  the confluence of the Trubezh and the Alta, 
which reach the Dnieper 5 m. lower down a t  the town's port, 
the village of Andrushi. Pop. (1926) 14,97 j. Though founded 
in 993 by Vladimir the Great of Moscow in memory of his suc- 
cess over the Turkish Pechenegs, Pereyaslavl has now few re- 
mains of antiquity. From 1054 Pereyaslavl was the chief town 
of a separate principality. As a southern outpost it  often figures 
in the ~ ~ t h ,  12th and 13th centuries, and was plundered by the 
Mongols in 1239. I n  later times i t  was a centre of the Cossack 
movement; and in 1628 the neighbourhood was the scene of the 
extermination of the Polish forces known as "Tara's Night." By 
the Treaty of Pereyaslavl in 1654 the Cossack chieftain Bogdan 
Chmielnicki acknowledged the supremacy of Tsar Alexis of Rus- 
sia. The town is the centre of a n  agricultural district and has a 
flOur-milling industry, but no 

PEREZ, ANTONIO ( c .  1540- I~I I ) ,  for some years the 
favourite minister of Philip 11. of Spain and afterwards the object 
of his unrelenting hostility, was the natural son of Gonzalo PCrez, 
secretary both to Charles V. and to Philip 11. Legitimated by 
an imperial diploma issued (1542) at  Valladolid, PCrez became 
secretary of State in I 567, protonotary of Sicily, and at  the death 
of Ruy Gomez de Silva, prince of Eboli, in I 573, head of the 
"despacho universal," or private bureau, from which Philip gov- 
erned by correspondence the affairs of his dominions. Juan de 
Escovedo, an,other of the king's secretaries, attached after I j 74 
to Don John of Austria to  check the latter's ambitious schemes, 
was sent by John to Rome to obtain the  pope's consent to  his 
plan for making himself master of England by marrying Mary 
Queen of Scots. Perez was shown the pope's letter by his nuncio 
in Spain; he informed Philip who authorized him to arrange for  
the murder of Escovedo. After several unsuccessful attempts t o  
~ o i s o n  Escovedo. PCrez had him assassinated in a street of Madrid - 

See C. M .  WielandYs Geheime Geschichte des philosophen pevegrinus 
Proteus (Eng. trans., 1796) ; this is an attempt to rehabilitate his char- 
acter. See also Lucian, De morte Peregrini; Aulus Gellius xii. 11.; 
Ammianus Marcellinus xxix.; Philostratus, Vit. Sofilt. ii. I., 33 ;  
J. Bernays, Lucian und die Kyniker (187.5) ; E. Zeller, "Alexander 
und Peregrinus," in his Vortrage und Abhandlungen, ii. (1877) ; and 
~berweg, Grundriss der Gesch. der Philosophie, Bd. 1. ( 1 9 2 6 ) .  

PEREIRE (Pereira), GIACOBBO RODRIGUEZ (1715- 

On March 31, 1578. A  rosec cut ion was set On foot by the repre- 
sentatives of the murdered man. a t  first willing 
to protect his accomplice; ultimately he was the secret instigator 
of those who sought his ruin. PCrez was arrested on July 28, I 579. 
~h~ process dragged on until I jS9 when, on the eve of being 
condemned, Perez escaped to Aragon. An Aragonese by  birth, 
by the ancient "fueros" of that kingdom, he could claim a public 
trial and so bring into reuuisition documentarv evidence of the 



of heresy arising from certain blasphemous expressions used by  
Perez. A popular tumult broke out, Perez escaped across the 
Pyrenees, and Aragon was punished by losing its ancient "fueros" 
altogether ( I  591) after a crushing defeat from Philip's armies. 
Perez was well received a t  Pau by Catherine de Bourbon, passed 
on t o  the court of Henry IV. of France, and both there and in 
England, his talents and diplomatic experience, as  well as his 
well-grounded enmity to  Philip, secured him a t  first much popu- 
larity. I n  England he became intimate with Francis Bacon, and 
was also much in the society of the earl of Essex. After the 
Peace of Vervins (1598) he lost all political importance; his efforts 
to  obtain pardon from Philip 111. proved vain and he  died in 
poverty and obscurity i n  Paris on Nov. 3, 1611. 

See A. Perez, Pedazos de Historia (c .  1594) ; Relaciones (Paris, 
1598) ; Cartas (Bib. de Autores Esp., xiii.) ; F. Mignet, Antonio Perez 
et Philipippe I I .  (Paris, 1845) ; J. A. Froude, An  Unsolved Historical 
Mystery in The History of the Spanish Armada (London, 1892); 
M .  Hume, Espa7ioles e ingleses (1903) ; J .  Fitzmaurice-Kelly, Antonio 
Perez (Oxford, 1922). 

traces of essential oil which in rose and lavendar is in  the free 
state, whereas in  jasmin and tuberose it  is in  the form of a 
glucoside. Under favourable conditions this complex substance 
is progressively decomposed in the presence of an enzyme or 
ferment with the formation of a volatile oil. The occurrence of 
natural perfume is, however, by  no means confined to the inflo- 
rescence but frequently exists in  other parts of the vegetable 
organism. Briefly it  is found in the 

flowers of cassia, carnation, clove, hyacinth, heliotrope, mimosa, 
jasmin, jonquille, orange blossom, rose, reseda, violet and 

I ylang ylang; 
flowers and leaves of lavender, rosemary, peppermint and violet; 
leaves and stems of geranium, cinnamon and patchouli; 

I barks of cinnamon and cassia; 
woods of cedar, linaloe and santal; 
roots of angelica, sassafras and vetivert; 
rhizomes of calamus, ginger and orris; 
fruits of bergamot, lemon, lime and orange; 
seeds of bitter almonds, anise and nutmeg; 
gums - or oleo-resinous - exudations from myrrh, peru balsam, storax 

! DE AYALh RAM'* 1 3  'paniSh 
novelist and poet, was born a t  Oviedo. Beginning with a volume 
of verse, L a  Paz ''1 Sender0 (1904), he first attracted notice a s  
a by La de la Raposa (19")' Lum de and its 
sequel Urban0 Y Simona (1922), and the short stories E l  Onzblzgo 
del Mlmdo  (19251, consolidated his literary reputation. He was 
ambassador t o  Great Britain from April, 1931 to April, 1935. 

PEREZ DE HITA, GINES (1544?-1619), Spanish novel- 
ist  and Poet, served in the campaign of 1569-71 against the 
Moriscos. H e  relates his experiences in the second Part of the 
~ u e r r a s  cittiles de  Granada (1595-1604?), which purports t o  be 
a chronicle based on an Arab original. I t  is in reality a histori- 
cal novel. The  events which led t o  the downfall of Granada are 
related with uncommon brilliancy, and the sympathetic transcrip- 
tion of life a t  the Emir's court undoubtedly influenced the His- 
pano-Mauresque novels of Mlle. de  ScudCry and others. 

PEREZ G A L D ~ S ,  BENITO (1845-I~ZO), Spanish novelist, 
was a t  first engaged in political journalism, but the reception given 
t o  his early novels, L a  Fontana d e  oro (18 70) and El  Audaz 
(1871), encouraged him t o  adopt novel-writing as  a profession. 
H e  had already determined upon the scheme of his Episodios 
nacionales, a series which might compare with the Come'die 
Izumaine. Old charters, old letters, old newspapers were collected 
by him with the minuteness of a German archivist; no novelist 
was ever more thoroughly equipped a s  regards the details of his 
period. Trafalgar, the first volume of the Episodios nacionales, 
appeared in 1873, and long before the first series ended in 1879 
PCrez Gald6s took rank among the foremost novelists of his time. 
A monument of industry and exact knowledge, of realism and 
romantic conception, the Episodios nacionales were carried on into 
a fifth series, raising the total of volumes to forty-six. Parallel with 
his immense achievement in  historical fiction, PCrez Gald6s pub- 
lished a collection of romances dealing with contemporary life, 
i ts social problems and religious difficulties. Of these the best 
known, and perhaps the best, are  DoGa Perfecta (1876) ; Gloria 
(1877); L a  Familia de  Ledn  R o c h  (1878); lMarianela (1878); 
Fortu?zata y Jacinta (1887); and Angel Guerra (1891). Nor does 
this exhaust his prodigious activity. Besides adapting several of 
his novels fo r  stage purposes, he wrote original dramas such as 
L a  Loca d e  l a  Casa (1893), S u n  Quintin (1894), Electra (1900) 
and Mariucha (1903); but his diffuse, exuberant genius was 
scarcely accommodated t o  the convention of theatrical form. 

PERFUMES, substances, generally of complex composition, 
which by reason of their fragrance gratify the sense of smell. The 
history of perfumes is closely associated with that of cosmetics 
(q.v.) ,  and many of the earliest forms were made by digesting 
odorous vegetable substances with sesame, almond or olive oil. 
The principle underlying this process is still made use of although 
in an improved form and will be referred t o  later under Macera- 
tion. 

N a t u r a l  Perfumes.-These are the product of plant metabol- 
ism and their highest form is found in the scent of fresh flowers. 
This fragrance i s  due ta  the occurrence in the petals of minute 

and tolu. 
As mentioned above, the odoriferous constituents of the plant 

uLLUr a Vuldlilt: w?ihiLh, alter separation as de- 
scribed below, is a highly aromatic, mobile liquid.  hi^ usually 
contains several individual bodies, differing chemically, and t o  
one or more of these the typical odour of the oil is due. Chemistry 
has been able in many cases to  establish definitely these princi- 
pal constituents, as, for  instance, the odour of almond oil is  
attributed principally t o  benzaldehyde, of clove oil to  eugenol and 
of lemon oil t o  cikal.  Where the oil is of complex composition, 
the typical odour is believed t o  be  due t o  several perfectly blended 
constituents. For  instance, in  rose otto the higher aliphatic alde- 
jJydes in minute traces, together with the esters of the alcohols 
geraniol and citronellol, undoubtedly determine the distinctive 
rose fragrance. The  separation of these natural odoriferous ma- 
terials from the plant is no easy matter since a process that is 
suitable for one is of no use for another because the delicate 
perfume substance may be destroyed or decomposed or, further- 
more, may be incompletely extracted. It will be best to  describe 
briefly each process of the plant material under treatment. 

Distillation.- This is  effected by  either boiling the vegetable 
organism with water i n  a closed apparatus when the source of 
heat may be a n  open fire o r  a steam-heated coil o r  jacket i n  the 
bottom; or by  blowing live steam through the material. I n  each 
case the still is connected a t  the  top with a condenser, through 
which the steam passes, carrying with it in  suspension the fine 
particles of essential oil, the condensed steam and oil emerging 
from the lower orifice. On standing aside the oil floats t o  the top  
and is separated. Distillation with a n  open fire is  the oldest 
process and i n  places far distant from modern factories this is 
resorted to  b y  the  peasants. I t  is, however, not  free from dan- 
ger, for if the water in the apparatus gets low the material is burnt, 
then the odour of the  resulting oil is impaired. I n  some parts  of 
Bulgaria this method is used for  preparing rose ot to  and i n  some 
parts of India fo r  distilling palmerosa oil. When steam is  used 
for distillation a separate boiler is erected near b y  and the question 
of damaging the oil by  burning is therefore eliminated. Generally 
the raw material does not touch the bottom of the apparatus but  
is supported upon a false bottom or perforated sheet of metal and 
sometimes placed i n  a n  open wire basket suspended inside. I n  
some cases the water used for  distillation dissolves part  of the 
oil or its constituents. I t  is sold separately, as, for instance, rose 
water or orange-flower water. Modern apparatus a s  used i n  
Europe and America is often required to  take one ton of material, 
such as  lavender o r  peppermint, the capacity of the still being 
about 1,200 gallons. This process is applicable t o  the majority of 
the vegetable organisms mentioned above, the principal exceptions 
being some of the jlowers and most of the fruits. 

Expression.-The general name of the processes used t o  ex- 
tract the essential oil occurring in the peels of bergamot, lemon, 
lime and orange fruits. The  sponge process is used mainly for  
lemons and oranges cultivated in  Sicily and the Calabrian belt. 
Girls cut the fruits either transversely or longitudinally and 
remove the pulp. The peel i s  then steeped in water to make the 



PERFUMES 
cells more turgid. Men then press this drained peel on sponges 
which absorb the oil. The sponges are squeezed and the oil runs 
out into a shallow earthenware bowl placed in front of each opera- 
tor. As each bowl is filled it  is emptied into jars and allowed to 
stand until any juice has separated a t  the bottom. Subsequently 
it  is  filtered and packed in copper cans for export. The Ecuelle 
method consists of rolling the whole fruits about in hollow vessels 
covered with spikes inside. The oil cells are broken and the liquid 
flows into a receptacle in the handle. I t  is then clarified as above. 
Machines are now largely used to extract the oil from bergamots 
and lemons. I n  some cases the peel is broken and the oil collected, 
while in others the whole fruit is subjected to  pressure, when the 
oil and juice run out together. The  oil is separated in  a machine 
something like a milk separator and comes out a t  the top (cream 
orifice). Limes are sometimes pressed by the sponge process, but 
the greater part of the oil is a by-product in the preparation of 
lime-juice. 

Extraction.- The general name given to the processes used 
for extracting the essence from those flowers to  which distillation 
would not be suitable because ( I )  the high temperature of steam 
would damage some of the unstable aromatic constituents and ( 2 )  

the yield would be inadequate. Enjleurage has been employed 
in the south of France for many years and until comparatively 
recently was the process used for extracting all flowers. To-day 
it  is used mainly for jasmin and tuberose and depends upon the 
absorption of perfume by fats. Wooden frames, called "chassis," 
each support a glass plate, on both sides of which is painted a 
specially prepared and purified mixture of beef and pork fats. The 
petals are spread lightly on the layers of grease and the chassis 
piled one upon the other. These are left for some hours until the 
grease has absorbed all the perfume. Fresh flowers replace the 
exhausted ones and the process is repeated until the fats are fully 
charged with perfume. These fats are known as pomades. Macer- 
ation differs from enfleurage in that the flowers are immersed in 
hot fats or oils a t  about 65°C. The heat ruptures the cells and the 
perfume is absorbed by  the fat. Roses and all other flowers ex- 
cepting jasmin and tuberose are treated this way. Voht i le  sol- 
vents are now largely used for extracting the essence from all 
flowers and many leaves and mosses. The vegetable organism is 
placed in a series of hermetically sealed cylinders and petroleum 
ether of great purity is allowed to run through them slowly. The 
last container is connected with a vacuum still and the solvent is 
distilled off and returned to the tank for use again. The perfume 
remains behind in the retort and is called a concrete. I t  contains 
the highly odorous essence together with natural and insoluble 
plant waxes. The concretes are shaken with strong and pure alco- 
hol for 24 hours in machines called "batteuse." The perfume and 
some wax is dissolved and the insoluble waxes filtered out. The 
alcoholic extract is then placed in a freezing mixture, when the 
soluble waxes are separated. The solution of the pure flower 
essence is distilled in vacuo, which removes the alcohol and leaves 
behind the so-called absolute fiower oil. This is  the most ex- 
pensive type of perfumery raw material and in the case of jasmin 
is worth from £3 to £6 a n  ounce according to the flower crop. 
The quantity of this flower used per annum for oil or other of 
these processes has for many years exceeded 1,300 tons while in 
the case of orange blossom it is even 2,000 tons. 

A n i m a l  Perfumes.-These are of great importance in pre- 
paring finished perfumes and impart to them "life" and diffusive- 
ness. The principal animal perfume is musk. This is a dried se- 
cretion from the preputial follicles of the male musk deer, .which 
inhabits the mountainous districts of the Atlas and Himalayan 
ranges. The most important commercial variety is known as 
Tonquin, musk,  coming from Tibet and the plains of Kokonor, 
where the animal is found at  altitudes of about 8,000 feet. The 
Chinese hunters capture the deer by various means and after kill- 
ing it remove the gland completely. This is dried to develop the 
odour when it  is known as a musk pod. After treatment and fre- 
quent adulteration with blood, earth, shot and hide the pods find 
their way to Tatsienlu in the province of Szechven. This is the 
principal centre for the trade and pods are then sent to  dealers 
in Shanghai, whence they are exported. A quantity of musk is 

retained by the Chinese for medicinal purposes. Ambergris is a 
calculus formed in the intestines of the sperm whale. I t  is some- 
times found there when the animal is killed but a t  others is picked 
up in the sea after being expelled. The calculus is the product 
of an intestinal disease caused probably by the insufficient diges- 
tion of cuttlefish, a food much appreciated by the sperm whale. 
To  find a large piece of ambergris is a rare stroke of luck for  
sailors and one of the largest pieces ever found was stated to  
weigh 248 lb. and was valued a t  i13,zoo. Civet is a soft fatty sub- 
stance of foetid odour imported principally from Abyssinia and 
packed in horns. I t  is a glandular secretion of both male and 
female civet cats. Castor is another perfume of animal origin, 
being the dried preputial follicles and their secretion from the 
Canadian and Russian beaver. 

Balsams, G u m s  and Oleo-resins.-These are very important 
raw materials for perfumes because they generally have a soft and 
tenacious odour. Commercial samples consist of the natural 
exudation from the plant together with extraneous matter which 
is present owing to the crude methods of collection in different 
parts of the world. The valuable portion of the material contains 
a small percentage of highly odorous essential oil and a large 
proportion of soluble resin. The extraneous matter is eliminated 
by treating the crude substance with alcohol or other solvent, 
filtering out the insoluble matter and concentrating the filtrate by 
suitable methods. Some of the more important substances coming 
under this head are as follows:-Benzoin is obtained from trees 
native to Siam, Sumatra and Java. Incisions are made in the 
trunk and when the bark is removed the resin flows out as a milky 
sap and dries in the sun. Labdafzurn is a secretion from the leaves 
of several species of a genus of the rock rose family. The modern 
method is to collect the leaves and extract them, as described 
above, by means of volatile solvents. Sforax is a balsam obtained 
from trees occurring in vast forests in the south-west of Asia 
Minor. I t  is collected by the Yaruks who beat the outer bark of 
the tree in midsummer and this causes the balsam to exude into 
the inner bark. The outer bark is then removed and the inner 
bark stripped off with knives. I t  is boiled with water, when the 
balsam separates and floats to  the top. 

Synthet ics  and Isolates  are substances of standzrd quality 
prepared by chemical means. An isolate exists in a natural prod- 
uct and is separated from it in a nearly pure state. Examples of 
this are geraniol, an alcohol from palmerosa oil; carvone, a 
ketone from caraway oil; eugenol, a phenol from clove oil; safrol, 
a phenolic ether from camphor oil. A synthetic is "built up" from 
other substances, but this does not mean that it cannot exist in 
nature. There are many instances where a perfumery material 
occurs as one of the constituents of an essential oil, but it  would 
never pay to separate it because it can be synthesised chemically 
much cheaper. Examples are phenyl ethyl alcohol, occurring in 
rose otto but synthesised from phenyl acetic esters; benzyl 
acetate, occurring in jasmin oil but synthesised from benzyl 
alcohol; linalyl acetate, occurring in lavender and bergamot oils 
but synthesised from acetic anhydride and linalol. Many syn- 
thetics, however, do not, so far as is known, exist in nature but 
are the result of chemical research. Examples are ionone, having 
the odour of violets and synthesised from citral and acetone; 
hydroxy-citronellal, having the odour of lilies and lilac and syn- 
thesised by hydrating citronellal; phenyl acetic aldehyde, having 
the odour of hyacinths and synthesised from cinnamic acid; musk 
ketone, having an odour recalling that of animal musk and syn- 
thesised by nitrating butyl-meta-xylene; d-cresyl phenylacetate, 
having an odour resembling that of narcissus and synthesised 
from coal tar liquors. Other important synthetic aromatic chemi- 
cals are amyl salicylate-(odour of clover); anisic aldehyde- 
(odour of may-blossom) ; benzylidene acetone-(odour of sweet 
pea); beta naphthol ethers-(odour of orange blossom); cou- 
marin-(odour of tonka-beans) ; iso-eugenol-(odour of carna- 
tion); heliotropin-(odour of heliotrope); ethyl protocatechuic 
aldehyde-(odour of vanilla) ; gamma undecalactone-(odour of 
peaches) ; methyl phenyl acetate-(odour of gardenia) ; terpineol 
-(odour of lilac). 

Art i f ic ial  F l o w e r  Oils.-These are very widely used in the 
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perfumery industry, not only as a basis for finished perfumes, but 
more particularly for scenting cosmetics. The misconception 
which exists concerning the crudeness of odour of these oils is 
altogether unfounded, especially when they have been prepared 
by an expert. I t  is  quite true t o  say that no perfume offered t o  
the public is entirely made from natural flower extracts. I t  is 
the absolutes skilfully blended with the synthetics, balsams and 
animal extracts that impart the delicious softness of odour so 
much appreciated. The question of price generally decides how 
much of the natural substance shall enter the artificial compound. 
For instance, a good jasmin oil made without any absolute would 
cost about two shillings an ounce. If about 2 %  of real Jasmin 
were added (and this proportion is necessary for the best oils) 
then the price would be doubled. I n  many cases the perfume of 
flowers has been analysed, not completely because so far the 
reactions are not known for detecting many of the mere traces 
of aromatics present in a flower. When a flower perfume has been 
analysed by present methods, however, i t  is a relatively simple 
matter to prepare an imitation from the known constituents, but 
there is always something lacking in the artificial odour. I n  
order to  compensate for this missing link a small quantity of 
the natural extract is used. I n  those cases where the composition 
of the flower perfume is not known the chemist must employ the 
nearest natural substance having an odour akin to that being imi- 
tated. For instance, the composition of the perfume of violets is 
not known, so a small percentage of cassia absolute is used to 
give a natural finish to  the ionone employed as its base. 

F i n i s h e d  Perfumes.-These are prepared from the artificial 
flower oils by  solution in alcohol of about 80% strength. They 
are toned or blended with balsams, gums and oleo-resins, which 
retard the rate of evaporation, and small quantities of extracts of 
animal origin are added to give greater persistence and diffusive- 
ness of odour. In  many cases further quantities of flower extracts 
are added to improve the delicacy of the perfume and the whole 
is allowed to stand for several weeks or months in glass-lined 
tanks to  allow it  to  mature. The tenacity of a scent is of the 
utmost importance, and the longer a perfume will remain fra- 
grant after application to the handkerchief or garment the more 
popular it  becomes. This is known a s  fixation and must be con- 
trolled during the whole of the process of manufacture. Examples 
of fixators are ( I )  oils-patchouli, clary sage, santalwood, veti- 
vert;  (2) balsams, gums and oleo-resins-benzoin, labdanum, 
myrrh, oakmoss, storax; (3) synthetics-benzyl cinnamate, ethyl 
phthalate, coumarin, musk ambrette, heliotropin, vanillin. Many 
perfumes are so-called bouquets of flowery odour, yet represent- 
ing no particular flower. I n  these cases the typical odour is gen- 
erally a combination of synthetics, one of which is used in suf- 
ficient quantity to create a new perfume note. 

BIBLIOGRAPHY.-W. A. Poucher, Perfumes, Cosmetics G Soaps 
(2nd ed., 1926), vol. i. a dictionary of raw materials, sources, pro- 
duction and uses, vol. ii. a treatise on practical perfumery-manu- 
facture and formulae; E. J. Parry, Cyclopaedia of Perfumery, 2 vols. 
(1925). Raw materials and analytical data: E. J. Parry, The 
Chemistry o f  the Essential Oils and Artificial Perfumes, a vols. (+th 
ed., 1922) ; J. P. Durvelle, The Preparation o f  Perfumes G Cosmetzcs, 
translated from French by E. J. Parry (1923) ; G. W. S. Piesse, The 
Art o f  Perfumery (4th edition, 1879) ; E. Rimmel, The Book of 
Perfumes (1865), historical; J .  C. Sawer, Odorographia (vol. i., 1892; 
vol. ii., 1894) ; F. A. Hampton, Flower Scent (1925) ; Gildemeister 
8: Hoffmann, The  Volatile Oils (3 vols., 1922), raw materials and 
analytical data; R. M. Gattefose, Agenda du  Chimiste Parfumeur et 
Savonnier (1923) ; L. Cuniasse, MCmorial du  Parfumeur (1924) ; 
E. Charabot, Les Principes Odorants des Vtge'taux (1912) ; F.  Winter, 
Handbuch der Gesamter Parfumerie und Kosmetic (1926) ; H.  Mann, 
Die Moderne Parfumerie (1921). (W. A. PO.) 

PERGA (mod. Martam), an ancient city of Pamphylia, situ- 
ated about 8 m. inland, a t  the junction of a small stream (Sari 
Su) with the Cestrus. I t  was a centre of native influences as con- 
trasted with the Greek, which were predominant in Attalia, and it  
was a great seat of the worship of "Queen" Artemis, here repre- 
sented as a human-headed cone and a purely Anatolian nature 
goddess. There Paul and Barnabas began their first mission in 
Asia Minor (Acts ix. 13). A much frequented route into Phrygia 
and the Maeander valley began at  Perga, and Alexander made it  
the starting-point of his invasion of inner Asia Minor. Long 

the metropolis of Pamphylia Secunda, it  was superseded in Byzan- 
tine times by its port, Attalia, which became a metropolis in 1084. 
The extensive ruins all lie in  the plain south of the Acropolis. 
The walIs are well preserved, but of late Roman or  Byzantine 
reconstruction. The most notable monument is the theatre out- 
side the walls on the S.W. Modem Murtana is only a large 
village. 

PERGAMUM or PERGAMUS (mod. Bergama) ,  an ancient city 
of Teuthrania, a district in Mysia. I t  is usually named Ilipyapov 
by Greek writers, but Ptolemy has the form IIipyapos. 

Little but mythology is known of the city till the time of 
Xenophon, but it  had been striking coins since 420 B.C. a t  
latest. I t s  importance began under Lysimachus. I n  283 B.C. 
Philetaerus, governor of the fortress, rebelled, and Pergamum 
became the capital of a little principality. Philetaerus contrived 
to keep on good terms with his neighbours on all sides (283-263 
B.c.). His nephew Eumenes (263-241) succeeded him, increased 
his power, and even defeated Antiochus 11. of Syria near Sardis. 
His successor Attalus I. (241-197) won a battle over the Gauls, 
and assumed the title of king. Other Greek kings in Asia Minor 
reduced Pergamenian power to a very low ebb about 2 2 2 .  On 
the other hand, the influence of the Romans was beginning to 
make itself felt in the East. Attalus prudently connected himself 
with them and shared in their continuous success. Pergamum 
thus became the political and cultural capital of a considerable 
territory. The splendour of Pergamum was a t  i ts  height under 
Eumenes 11. (197-159). H e  continued true to  the Romans during 
their wars with Antiochus and Perseus, and his kingdom spread 
over the greater part of western Asia Minor, including Mysia, 
Lydia, and a great part of Phrygia, Ionia and Caria. H e  left an 
infant son, Attalus (III . ) ,  and a brother, Attalus 11. (Phila- 
delphus), who ruled 159-138, and was succeeded by  his nephew, 
Attalus 111. (Philometor). The latter died in 133, and bequeathed 
his kingdom to the Romans, who erected part of it  (excluding 
Great Phrygia, which they gave to Mithradates of Pontus) into a 
province under the name of Asia. Pergamum continued to rank 
for two centuries as the capital, and subsequently, with Ephesus 
and Smyrna, as one of the three great cities of the province; and 
the devotion of its former kings t o  the Roman cause was con- 
tinued by its citizens, who erected on the Acropolis a temple t o  
Augustus. I t  was the seat of a conventus, including the cities 
of the Cai'cus valley and some of those in the northern part of 
the Hermus valley. Under the Roman Empire Pergamum was 
one of the chief seats of the worship of Asclepius "the Saviour." 
Pergamum was the chief centre of the imperial cult under the 
early empire, and in Rev. ii. 13 is referred to as  the place of 
"Satan's throne." I t  was also an early seat of Christianity, and 
one of the Seven Churches. The place, re-fortified by  the Byzan- 
tines, and still retaining its name as Bergama, passed into Muslim 
hands early in  the 14th century. The lower town was rebuilt, 
and in the 17th and 18th centuries became a chief seat of the 
great Dere Bey family of Kara Osman Oglu, which did not resign 
it  to  direct Ottoman control until about 1825. I t  is still an 
administrative and commercial centre of importance. Excavations 
in the late 19th century a t  the south end of the Acropolis led 
to the discovery of the Altar of Zeus erected by Eumenes 11. in 
180 B.C. to  celebrate his victory over the Gauls. I n  very high 
relief and representing furious action, these altar sculptures are 
the finest which survive from the Pergamene school, which re- 
placed the repose and breadth of earlier schools by  excess of 
emphasis and detail. The summit of the Acropolis is crowded with 
public buildings, between the market place, which lies a t  the 
southern point, and the Royal Gardens on the north. I n  the inter- 
val are the Zeus altar; the great hexastyle Doric temple of 
Athena flanked by the palace on the east, by the theatre and i ts  
long terrace on the west, and by a library on the north; and a 
large Corinthian temple of Trajan. The residential part of the  
Greek, and practically all the Roman city lay below the Acropolis 
on ground now mostly occupied by modern Bergama; but west 
of the river Selinus, on rising ground facing the Acropolis, are 
the remains of a Roman theatre, an amphitheatre and a circus 

See, beside general authorities ior Asia Minor, J. Dalla~vay, Constan- 
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tinople, etc. (1797) ; W. M. Ramsay, Letters to the Seaen Churches 
( 1 9 ~ 4 )  ; and especially the publication by the Royal Museum of 
Bcrlm, Alterthzinzer von Pergavnon (1885 sqq.) ; "Operations at  Perga- 
mon 1906-1907,'' in Athenische Mitteil. (1go8), xxxiii. 4 ;  G. Leroux, 
"La PrCtendue basilique de Pergame" in Bull. Cor. Hell. (IQOQ), 
PP. 238 sqq. 

PERGOLESI (or PERGOLESE) , GIOVANNI BATTISTA 
(1710-1736), Italian musical composer, was born a t  Jesi near 
Ancona on Jan. 3, 1710. H e  was sent by a noble patron to com- 
plete his education at  Naples, where he became a pupil of Greco, 
Durante and Feo for composition and of Domenico de Matteis 
for the violin. His earliest known composition was a sacred drama, 
L a  Co~zversione d i  S .  Guglielmo d'Aquita?zia, between the acts of 
which was given the comic intermezzo I1 Maestro d i  rnusica. These 
works were performed in 1731, probably by fellow pupils, a t  the 
monastery of St. Agnello Maggiore. Pergolesi was then com- 
missioned to write an opera for the court theatre, and in the 
winter of 1731 successfully produced L a  Salltistia, followed in 
1732 by Ricimero,  which was a failure. Both operas had comic 
intermezzi, but in neither case were they successful. After this 
he abandoned the theatre for a time and wrote thirty sonatas for 
two violins and bass for the prince of Stigliano. In  September 
1732 he returned to the stage with a comic opera i n  Neapolitan 
dialect, L o  Fratk inammorato,  which was well received; and in 
1733 he produced a serious opera, I1 Prigionier, to which the 
celebrated Serva padrona furnished the intermezzi. About this 
time (1733-1734) Pergolesi accompanied the duke of Maddaloni 
to Rome. The failure of L'Olimpiade a t  Rome in January 1735 
was followed by a conspicuous success with his comic opera I1 
Flaminio at Naples in September of the same year. I n  1736 he 
was sent by the duke of Maddaloni t o  the Capuchin monastery 
a t  Pozzuoli, the air of the place being considered beneficial to 
cases of consumption. Here he is supposed to have written the 
celebrated Stabat Mu te r ;  Paisiello, however, stated that this work 
was written soon after he left the Con~ervator io  dei poveri d i  Gesd 
Cristo in 1729. Of quite a different nature was the humorous, not 
to say improper, Scherzo fatto ai Cappuccini d i  Pozzuoli. Pergolesi 
died prematurely on March 17, 1736, and was buried in  the 
cathedral of Pozzuoli. 

BIBLIOGRAPHY.-The most complete life of Pergolesi is that by E. 
Faustini Fasini (Ricordi, 1900) ; G. Annibaldi's I1 Pergolesi i n  Pozzuoli, 
vita intima (Jesi, 1890) gives some interesting additional details de- 
rived from documents at Jesi, but is cast in the form of a romantic 
novel. H. M. Schletterer's lecture in the Sammlung musikalischer 
Vortrage, edited by Count P. von Waldersee, is generally inaccurate 
and uncritical, but gives a good account of later performances of Per- 
golesi's works in Italy and elsewhere. Complete lists of his composi- 
tions are given in Eitner's Quellen-Lexicon and in Grove's Dictionary 
(1927). 

PERGOLESI, MICHAEL ANGELO, an 18th-century 
Italian decorative artist, who worked chiefly in England to which 
he came about 1770. Like Cipriani he was brought, or attracted, 
to  England by Robert Adam. H e  worked extensively for the 
Adams, and his designs are typical of much upon which their 
reputation rests. H e  designed furniture, mantelpieces, ceilings, 
chandeliers, doors and mural ornament with equal felicity. The 
centre panels of his walls and ceilings were often occupied by 
classical and pastoral subjects painted by Cipriani, Angelica Kauff- 
mann, Antonio Zucchi, her husband, and sometimes by himself. 
Pergolesi was in large measure responsible for the designs for the 
painted satinwood furniture; some of this painted work was, 
apparently, executed by  his own hand. 

The chief source of information upon his works is his own publi- 
cation, Designs for Various Ornaments on Seventy Plates, a series 
of folio sheets, without text, published between 1777 and 1801. 

PERI, JACOPO (1561-1633)) Italian composer, was born 
a t  Florence on Aug. 20, 1561, of a noble family. After studying 
under Cristoforo Malvezzi of Lucca, he became maestro di cap- 
pella, first to  Ferdinand, duke of Tuscany, and later to  Cosmo 11. 
H e  was a member of the literary and artistic circle which fre- 
quented the house of Giovanni Bardi, conte de Vernio, where the 
revival of Greek tragedy with its appropriate musical declama- 
tion was a favourite subject of discussion. The poet Ottavio 
Rinuccini supplied a drama with the title of Dafne ,  to  which Peri 
composed music, and this first attempt at  opera was performed 

privately in I 597. in the Palazzo Corsi a t  Florence. I n  1600 
Rinuccini and Per1 were commissioned to produce an opera on the 
occasion of the marriage of Henry IV. of France with Maria de' 
Medici. This work (L'Euridice) attracted a great deal of atten- 
tion, and the type once publicly established, the musical drama was 
set on the road to success by the efforts of other composers and 
the patronage of other courts. Peri afterward wrote recitatives 
to Rinuccini's Arianna (1608), an opera Adone for Mantua 
(1620), and La  precedenza delle dame for the court of Florence 
(1625). He died in Florence on Aug. 12, 1633. 

Peri's Dafne (which has entirely disappeared) and L'Euridice 
(printed at Florence 1600; reprinted Venice 1608 and Florence 
1863) are of the greatest importance not only as being the earliest 
attempts at  opera, but as representing the new monodic and 
declamatory style which is the basis of modern music as opposed 
to the contrapuntal methods of Palestrina and his contempo~aries. 
Of his work only L7Ez(ridice and the Varie mztsiclze a una, dzte a tre 
voci (Florence, 1609) survive. 

See R. Rolland, Histoire de l'op6ra en Europe avant Lulli et Scarlatti 
(189;). 

PERIANDER (625-585 B.c.), the second tyrant of Corinth. 
I n  contrast with his father Cypselus, the founder of the dynasty, 
he is generally represented as a cruel despot. The Greek tradition, 
however, is probably derived from a prejudiced source. There is 
no doubt that he was ruthless with the remains of the nobility. 
A careful sifting of the available evidence would rather tend to 
represent Periander as a ruler of probity and insight, and the 
firmness and activity of his government is beyond dispute. His 
home administration was so successful that he was able to dispense 
with direct taxation, and, combined with the far-seeing colonizing 
activities, laid the foundations of Corinth's commercial and in- 
dustrial prosperity. Periander further appears as a patron of 
literature, for i t  was by his invitation that the poet Arion came 
to Corinth to organize the dithyramb. T o  promote and protect 
Corinthian commerce he established colonies a t  Potidaea and 
Apollonia in Macedonia, a t  Anactorium and Leucas in north- 
western Greece, and he is said to  have projected a canal through 
the isthmus. I n  Greece proper he conquered Epidaurus and 
annexed Corcyra. H e  cultivated friendly relations with the 
tyrants of Miletus and Mytilene, and maintained a connection 
with the kings of Lydia, of Egypt and, possibly, of Phrygia. 

Periander was reckoned one of the seven sages of Greece, and 
was the reputed author of a collection of maxims ( 'TaoOf~ai )  
in 2,000 verses. The letters ascribed to him are spurious. 

See Herodotus iii. 48-53, v. 92; Aristotle, Politics, v. 6, 1-12 ; 
Heracleides Ponticus in C. Miiller's Frag. hist. graec. ii. 212 ; Nicolaus 
Damascenus, ibid., iii. 393; Diogenes Laertius, De vitis clarorum phil- 
osophorum, i. ch. 7 ; Cambridge Ancient History (vol. iii. 192 j) . 

PERIANTH, the term used in botany to denote the outer 
covering of the flower, composed of more or less modified but 
non-reproductive leaves and divided usually into an outer, often 
greenish whorl, the calyx of sepals; and an inner, often brightly- 
coloured whorl, the corolla of petals. ( S e e  FLOWER.) 
, PERIBOLOS or PERIBOLUS, in architecture, a sacred 
enclosed space, usually containing a temple, altar or shrine, espe- 
cially used of such enclosures in ancient Greece, but occasionally 
of the enclosed, consecrated ground around a n  early mediaeval 
church, which was the limit to which its rights of sanctuary 
extended. 

PERICARDIUM, DISEASES OF THE. (For anatomy, 
see COELOM A N D  SEROUS MEMBRANES.) The serous sac in which 
the heart is contained may be the seat of inflammation (peri- 
carditis) along with the cardiac valves and heart muscle in the 
course of acute rheumatism or other acute diseases. The normal 
shiny appearance is then lost, the membrane becomes congested 
and inflammatory serum exudes into the cavity. I n  this stage 
the visceral and parietal layers grate upon one another with the 
heart's beat and give rise to a "friction rub" over the front of 
the chest which can be heard with the stethoscope and may be 
perceptible to the hand. As more inflammatory exudation is poured 
out the surfaces are separated and friction disappears. From this 
point thr course of the disease varies according as the inflam- 
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mation advances or recedes. If i t  advances fluid may accumulate 
in the sac-to an extent that seriously impedes cardiac action, 
while if the pericarditis accompanies or follows pneumonia the 
fluid may become purulent. I n  either event exit must be given to 
the fluid surgically. If the disease recedes the roughened pericar- 
dial surfaces again come into contact through absorption of the ex- 
uded fluid, and friction reappears. Later, fibrous adhesions are 
formed between the two layers of pericardium over a greater or 
smaller area; sometimes they become universally adherent and 
the cavity is obliterated. Exudation of fluid into the pericardial 
cavity, apart from inflammation, occurs in certain diseases of the 
kidney and is then often unaccompanied by symptoms though i t  
is a very grave omen. I n  rupture of the heart or of certain vari- 
eties of aneurism the pericardial sac is suddenly filled with blood. 
Distress is extreme and death occurs after a few seconds from 
mechanical interference with the action of the heart. Other con- 
ditions affecting the pericardium either act by inducing inflam- 
mation or are so rare that they cannot be considered here. 

(W. S. L.-B.) 
PERICLES (c. 490-429 B.c.), Athenian statesman. was born 

about 400 B.c., the son of Xanthippus and Agariste. His father 
took a prominent part i n  Athenian politics, and in 479 held high 
command in the Greek squadron which annihilated the remnants 
of Xerxes' fleet a t  Mycale; through his mother, the niece of 
Cleisthenes, he was connected with the former tyrants of Sicyon 
and the family of the Alcmaeonidae. His early training was com- 
mitted to  the ablest and most advanced teachers of the day; 
Damon instructed him in music, Zeno the Eleatic revealed to him 
the powers of dialectic; the philosopher Anaxagoras, who lived in 
close friendship with Pericles, had great influence on his cast of 
thought and was commonly held responsible for that calm and 
undaunted attitude of mind which he preserved in the midst of 
the severest trials. 

The first important recorded act of Pericles falls in 463, when 
he helped t o  prosecute Cimon on a charge of bribery, after the 
latter's Thasian campaign; but as  the accusation could hardly 
have been meant seriously Pericles was perhaps put forward only 
as a lay-figure. Undue prominence has commonly been assigned 
to him in the attack upon the Areopagus in 462 or 461 (see 
AREOPAGUS; CIMON), which was mainly the work of his senior 
colleague Ephialtes. T o  Ephialtes likewise we must ascribe the 
renunciation of the Spartan alliance and the new league with 
Argos and Thessaly (461). 

Not long after, however, when Ephialtes fell by the dagger, 
Pericles undoubtedly assumed the leading position in the State. 
On several later occasions, and throughout the period 443-429 B.c., 
he held the office of strategus (general-in-command), and to the 
end of his life he remained the most influential speaker in the 
ecclesia (popular assembly). The beginning of his ascendancy 
is marked by an unprecedented outward expansion of Athenian 
power. I n  continuance of Cimon's policy, 2 0 0  ships were sent to 
support the Egyptian insurgents against Persia (c. 459 B.c.), 
while detachments operated against Cyprus and Phoenicia. At 
the same time Athens embarked on several wars in Greece proper. 
An alliance with the Megarians, who were being hard pressed by 
their neighbours of Corinth, led t o  enmity with this latter power, 
and before long Epidaurus and Aegina were drawn into the 
struggle. On sea the Athenians, after two minor engagements, 
gained a decisive victory which enabled them to blockade Aegina. 
On land their general Myronides beat off two Corinthian attacks 
on Megara, which had been further secured by long walls drawn 
between the capital and its port'Nisaea, nearly a mile distant. 
I n  457 the Athenians and their allies ventured to intercept a 
Spartan force which was returning home from central Greece. At 
Tanagra in  Boeotia a pitched battle was fought, in which both 
Pericles and the partisans of Cimon distinguished themselves. 
The Spartans were successful but did not pursue their advantage, 
and soon afterwards the Athenians, seizing their opportunity. 
sallied forth again and obtained the submissio~i of all Roeotia 
save Thebes, and of Phocis and Locris. I n  455 Tolmides secured 
Naupactus on the Corinthian gulf; in 454 Pericles himself made 
a descent upon Oeniadae at  the mouth of the gulf. These years 

mark the zenith of Athenian greatness. Yet the drain on the 
country's strength was severe, and when news arrived in 453 that 
the dgyptian armament had been destroyed by  the Persians a 
reaction set in, and Cimon was empowered to make peace with 
Sparta on the basis of the status quo. For a while the old anti- 
Persian policy again found favour in Athens, and Cimon led a 
great expedition against Cyprus; but on his death hostilities were 
suspended, and a lasting arrangement with Persia was brought 
about. I t  was probably in order to  mark the definite conclusion 
of the Persian War and to obtain recognition for  Athens' work in 
punishing the Mede that Pericles now proposed a pan-Hellenic 
congress a t  Athens to  consult about the rebuilding of the ruined 
temples and the policing of the seas; but owing t o  the refusal of 
Sparta the project fell through. 

Pericles may now have hoped to resume his aggressive policy 
in Greece proper, but the events of the following years com- 
pletely disilfusioned him. I n  447 an Athenian army, which had 
marched into Boeotia t o  quell an insurrection, had t o  surrender 
in a body at  Coroneia, and the price of their ransom was the 
evacuation of Boeotia. Upon news of this disaster Phocis, Locris, 
and Euboea revolted, and the Megarians massacred their Athenian 
garrison, while a Spartan army penetrated into Attica as far as 
Eleusis. I n  this crisis Pericles induced the Spartan leaders to  
retreat, apparently by  means of a bribe, and hastened to re- 
conquer Euboea; but the other land possessions could not be 
recovered, and in a thirty years' truce which was arranged in 
445 Athens definitely renounced her predominance in Greece 
proper. Pericles' foreign policy henceforward underwent a pro- 
found change-to consolidate the naval supremacy, or to  extend 
it by a cautious advance, remained his only ambition. IVhile 
scouting projects for interference in distant countries, he occa- 
sionally made a display of Athenian power abroad, as  in his expe- 
dition t o  the Black sea (after 44 j B.c.) and in the colonization of 
Thurii (445-443 B.c.), which marks the resumption of a west- 
ern policy. The peaceful development of Athenian power was 
interrupted by  the revolt of Samos in 440. Pericles himself led 
out a fleet against the seceders; he won a first engagement, but 
unwisely divided his armament and allowed one squadron to be 
routed. I n  a subsequent battle he reduced the town itself. 

Turning to Pericles' policy towards the members of the Delian 
League, we find that he frankly endeavoured t o  turn the allies 
into subjects (see DELIAN LEAGUE). A special feature of his 
rule was the sending out of numerous cleruchies (q.v.), which 
served the double purpose of securing strategic points t o  Athens 
and converting the needy proletariat of the capital into owners 
of real property. The land was acquired either b y  confiscation 
from disaffected states or in exchange for a lowering of tribute. 
The chief cleruchies of Pericles are : Thracian Chersonese (c. 4 jo  
B.c.), Lemnos and Imbros, Andros, Naxos and Eretria (before 
447) ; Brea in Thrace (446) ; Oreus (445) ; Amisus and Astacus 
in the Black sea (after 445) ; Aegina (431). 

I n  his home policy Pericles carried out more fully Ephialtes' 
project of making the Athenian people truly self-governing. His 
chief innovation was the introduction of payment from the public 
treasury for State service. H e  provided a remuneration of one to 
two obols a day for the jurymen, and he created a "theorikon" 
fund which enabled poor citizens to  attend the dramatic repre- 
sentations of the Dionysia. I n  connection with this system of 

laries should be mentioned a somewhat reactionary law carried 
Pericles in  451, by which an Athenian parentage on both sides 

as made an express condition of retaining the franchise and with 
the right of sitting on paid juries. The measure by which the 
chonship was opened to the poorer citizens (457 B.c.) may also 

be due to Pericles (see ARCHON). 
The last years of his life were troubled by  a new period of 

storm and stress. A conflict between Corcyra and Corinth, the 
second and third naval powers of Greece, led t o  the simultane- 
ous appearance in Athens of an embassy from either combatant 
(433). Pericles had, as it  seems, resumed of late a plan of west- 
ern expansion by  renewing alliances with Rhegium and Leontini, 
and the favourable position of Corcyra, on the trade-route to 
Sicily and Italy, as well as its powerful fleet, no doubt helped to 
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induce him to secure an alliance with that island, and so to  commit 
an unfriendly act towards a leading representative of the Pelopon- 
nesian League. Pericles now seemed to have made up his mind that 
war with Sparta, the head of that League, had become inevitable. 
I n  the following spring he fastened a quarrel upon Potidaea, a town 
in Chalcidice, which was attached by ancient bonds to  Corinth, and 
in the campaign which followed Athenian and Corinthian troops 
came to blows. A further casus belli was provided by a decree 
forbidding the importation of Megarian goods into the Athenian 
empire, presumably in order to  punish Megara for her alliance 
with Corinth (spring 432). The combined complaints of the in- 
jured parties led Sparta to  summon a Peloponnesian congress 
which decided on war against Athens, failing a concession to 
Megara and Corinth (autumn 432). I n  this crisis Pericles per- 
suaded the wavering assembly that compromise was useless, 
because Sparta was resolved to precipitate a war in any case. An 
embassy calling upon the Athenians to  expel the accbrsed family 
of the Alcmaeonidae, clearly aimed a t  Pericles himself as its chief 
representative, was left unheeded, and early in  431 hostilities 
began between Athens and Sparta and their respective allies (see 
PELOPONNESIAN WAR). 

At the same time Pericles was being sorely hampered by  his 
adversaries a t  home. The orthodox Conservatives and some demo- 
crats who were jealous of his influence, while afraid to  beard the 
great statesman himself, combined to assail his nearest friends. 
The sculptor Pheidias ( q . ~ . )  was prosecuted on two vexatious 
charges (probably in 433), and before he could disprove the 
second he died under arrest. Anaxagoras was threatened with a 
law against atheists, and felt compelled to  leave Athens. A scan- 
dalous charge against his mistress Aspasia, which he defeated 
by  his personal intercession before the court, was taken very much 
to heart by Pericles. His position a t  home scarcely improved 
during the war. His policy of abandoning the countryside was 
unpopular with the land-owning section of the people, who from 
the walls of Athens could see their own property destroyed by 
the invaders. At  the end of the first year of war (early in 430) 
Pericles made a great appeal to  the pride of his countrymen in 
his well-known funeral speech. But in the ensuing summer, after 
a terrible outbreak of plague had ravaged the crowded city, the 
people became thoroughly demoralized. Pericles led a large 
squadron to harry the coasts of the Peloponnese, but met with 
little success. On his return the Athenians sued for  peace, though 
without success, and a speech by Pericles had little effect on their 
spirits. Late in  430 they deposed him from his magistracy. I n  
addition to this they prosecuted him on a charge of embezzle- 
ment and imposed a fine of 50 talents. A revulsion of feeling 
soon led to  his reinstatement, apparently with extraordinary 
powers. But the plague, which had carried off two of his sons 
and a sister, had left its mark also on Pericles himself. I n  the 
autumn of 429 he died and was buried near the Academia, where 
Pausanias (150 A.D.) saw his tomb. A slightly idealized portrait 
of Pericles as strategus is preserved to us in  the British Museum 
bust, No. 549, which is a good copy of the well-known bronze 
original by Cresilas. 

If we now endeavour to  give a general estimate of Pericles' 
character and achievements, it will be well to  consider the many 
departments of his activity one by one. I n  his foreign policy his 
standpoint was a t  all times purely Athenian. We may clearly 
distinguish two periods in  his administration of foreign affairs. 

cannot now gauge. I n  his adoption of a purely defensive policy 
a t  the beginning of the Peloponnesian War he severely tried the 
temper of the Athenians, but in the main his policy was sound, 
and the disasters of the war cannot fairly be laid t o  his charge. 
In  his attitude towards the members of the Delian League Pericles 
likewise maintained a purely Athenian point of view, and his 
appropriation of federal funds for Athenian purposes is difficult 
to justify. But he could hardly be said seriously to  have oppressed 
the subject cities. Under Pericles Athens also attained her greatest 
measure of commercial prosperity, and the activity of her traders 
all over the Levant, the Black sea and the West, is attested not 
only by literary authority, but also by many Attic coins and vases. 

Pericles' home policy has been much debated since ancient 
times. His chief enactments relate to  the payment of citizens 
for State service. These measures have been interpreted as an 
appeal to the baser instincts of the mob, but this assumption is 
entirely out of keeping with all we know of Pericles' general atti- 
tude towards the people, over whom Thucydides says he practi- 
cally ruled as a king. We must, then, admit that Pericles sin- 
cerely contemplated the good of his fellow-countrymen, and we 
may believe that he endeavoured to realize that ideal Athens 
which Thucydides sketches in the funeral speech-an Athens 
where free and intelligent obedience is rendered to an equitable 
code of laws, where merit finds its way to t h e  front, where mili- 
tary efficiency is found along with a free development in other 
directions and strangles neither commerce nor art. I n  accord- 
ance with this scheme Pericles sought to  educate the whole com- 
munity to  political wisdom by  giving t o  all an active share in 
the government, and to train their aesthetic tastes by making 
accessible the best drama and music. I t  was most unfortunate 
that the Peloponnesian War ruined this project b y  diverting the 
large supplies of money which were essential t o  it. 

Pericles also incurred unpopularity because of his rationalism 
in religious matters; yet Athens in his time was becoming ripe 
for the new culture, and would have done better to  receive it  
from men of his circle-Anaxagoras, Zeno, Protagoras and Meton 
-than from the more irresponsible sophists. The influence of 
Aspasia on Athenian life, though denounced unsparingly by most 
critics, may indeed have been beneficial, inasmuch as i t  tended 
towards the emancipation of the Attic woman from the over- 
strict tutelage in which she was kept. As a patron of a r t  and 
literature Pericles was a still greater force. H e  counted Sophocles 
and probably also Herodotus among his personal friends, and he 
left a profound impression on the mind of Thucydides. H e  is 
largely responsible for the splendour of Attic a r t  in his time, for  
had he not so fully appreciated and given such free scope to the 
genius of Pheidias, Callicrates and Ictinus, Athens would hardly 
have witnessed the raising of the Parthenon and other famous 
structures. 

Of Pericles' personal characteristics we have a peculiarly full 
and interesting record. H e  was commonly compared to Olympian 
Zeus, partly because of his serene and dignified bearing, partly 
by reason of the eloquence with which he held friend and foe 
spellbound. The same dignity appeared in the grave beauty of 
his features, though the abnormal height of his cranium afforded 
an opportunity for ridicule of which the comedians made full use. 

ANCIENT A ~ ~ ~ ~ ~ ~ ~ ~ ~ s . - o ~ ~  chief source must remain T ~ U -  
cydides (i. and ii. 1-65), whose insight into the character and ideals of 
Pericles alaces him far above all other authorities. The s~eeches which 

At first, joining t o  Cimon's anti-Persian ambitions and Themis- 
tocles7 schemes of western expansion a new policy of aggression 
on the mainland, he endeavoured to push forward Athenian Power 
in every direction, and engaged himself alike in Greece proper, 
in the Levant and in Sicily. After Cimon's death he renounced 
the war against persia, and the collapse of 447-445 had the effect 
of completing his change of attitude. Hencefornard he repressed 
all schemes of adventure and confined himself to the gradual 
expansion and consolidation of the empire. I t  is not quite easy 
to  see why he abandoned this successful policy in order to  hasten 
on a war with Sparta, and neither the Corcyrean alliance nor the 
Megarian decree seems justified by the facts as known to us, 
though commercial motives may have played a part which we 

he puts into his mouth are of special value in disclosing ZO US Pericles' 
inmost thoughts and aspirations (i. 140-144 ; ii. 35-46 ; ii. 60-64). 
Thucydides alone shows sympathy with Pericles, but he was by no 
mean, a blind admirer. Of other 5th-century sources, Aristophanes is 
obviously a caricaturist, pseudo-Xenophon (de repziblica Athenien- 
sium) a mere party pamph!eteer. Plato, while admiring Pericles' intel- 
lect, accuses him of pandering to the mob ; Aristotle in his Politics and 
especially in the Constitution of Athens, which is valuable in that it 
gives the dates of Pericles' enactments as derived from an official docu- 
ment, accepts the same view. Plutarch (Pericles) gives many interest- 
ing details as to Pericles' personal bearing, home life, and patronage of 
art, literature and philosophy; but he reproduces scandalous anecdotes 

i n $ o ~ $ ~ ~ i ~ ~ ' ~ ~ ~ i ; $ $  E, Abbott, Pericles Age o! 
Athens (1898) ; Ad. Schmidt, Das Perikleische Zeitalter; and the rele- 
vant parts of the general histories of Greece. For Pericles' buildings, 



PERIDOTITE- 
see E. A. Gardner, Ancient Athens (1902) and M. L. d'Ooge, The 
Acropolis of Athens (1908). See ATHENS: History; GREECE: Anczent 
History; and GREEK ART. (M. C.) 

PERIDOTITE, a plutonic holo-crystalline rock composed in 
large part of olivine, and almost or entirely free from felspar. 
The rocks are the most basic, or least siliceous plutonic rocks, and 
contain much iron oxide and magnesia. Hence they have dark 
colours and a high specific gravity (3.0 and over). I n  some peri- 
dotites, such as the dunites, olivine greatly preponderates over 
all other minerals. I t  is always in small, rather rounded crystals 
without good crystalline form, and pale green in colour. Most 
of the rocks of this group, however, contain other silicates such 
as  augite, hornblende, biotite or rhombic pyroxene, and often two 
or  three of these are present. By the various mineral combina- 
tions different species are produced, e.g., mica-peridotite, horn- 
blende-peridotite, enstatite-peridotite. Of the accessory minerals 
the commonest are iron oxides and chromite or picotite. In some 
peridotites these form segregations or irregular masses which are 
of importance as  sources of the ores of chromium. Platinum and 
the nickel-iron compound awaruite are found in rocks of this class 
in New Zedid~id. Red gdr~iet (pyrope) chdra~terizes the peri- 
dotites of Bohemia. The diamond mines of South Africa are situ- 
ated in pipes or volcanic necks occupied by a peridotite breccia 
which has been called kimberlite. I n  this rock in addition to dia- 
mond the following minerals are found; hypersthene, garnet, bio- 
tite, pyroxene (chrome-diopside), ilmenite, zircon, etc. 

Some peridotites have a granular structure, e.g., the dunites, 
all the crystal grains being rounded and of nearly equal size; a 
few are porphyritic with large individuals of diallage, augite or 
hypersthene. Some are banded with parallel bands of dissimilar 
composition, the result probably of fluxion in a magma which was 
not quite homogeneous. The great majority of the rocks of this 
group are poikilitic, that is to  say, they contain olivine in small 
rounded crystals embedded in large irregular masses of pyroxene 
or hornblende. The structure is not unlike that known as ophitic 
in the dolerites, and arises from the olivine having first separated 
out of the liquid magma while the pyroxene or amphibole suc- 
ceeded i t  and caught up its crystals. I n  hand specimens of the 
rocks the smooth and shining cleavage surfaces of hornblende and 
augite are dotted over with dull blackish green spots of olivine; 
to  this appearance the name "lustre-mottling" has been given. 
Although many peridotites are known in which the constituent 
minerals are excellently preserved, the majority have undergone 
much mineralogical alteration. The olivine is specially unstable 
and is altered t o  serpentine while the pyroxene and amphibole are 
in large measure fresh. I n  some cases the whole rock is changed 
to an aggregate of secondary products. Most serpentines (q.a.) 
ar isein this way. See also PICRITE. (J. S. F.) 

PERIER, CASIMIR PIERRE (1777-1832), French states. 
man, was born at  Grenoble on Oct. 11, 1777, the son of a rick 
banker and manufacturer, Claude PCrier (1742-I~OI), who war 
one of the first directors of the Bank of France; of his eight sons 
Augustin (1773-1833), Antoine Scipion (1776-ISZI), Casimii 
Pierre and Camille (1781-1844), all distinguished themselves ir 
industry and in politics. Casimir joined the army of Italy in 1798 
On his father's death he left the army and with his brother Scipior 
founded a bank in Paris. H e  opposed the ruinous methods b~ 
which the duc de Richelieu sought to  raise the war indemnit~ 
demanded by  the Allies, in a pamphlet Re'flexio?ls szcr le projei 
d'emprunt (1817), followed in the same year by Dernihres re'flex. 
ions . . . in answer to  an inspired article in the Afo~zitezlr. I r  
the same year he entered the chamber of deputies for Paris, tak. 
ing his seat in  the Left Centre and making his first speech ir 
defence of the freedom of the press. Re-elected for Paris in 182: 
and 1824, and in 1827 for Paris and for Troyes, he sat for Troye: 
until his death. Under Louis Philippe PCrier became president 
of the chamber of deputies, and sat for a few months in the cabi 
net without a portfolio. 

On the fall of the ministry of Laffitte, Casimir PCrier, who hac 
drifted more and more to the Right, was summoned to powei 
(March 13, 1831), and in a year he restored civic order in Franct 
and re-established her credit in Europe, Paris was only held ir 

:heck by the premier's determination; revolts a t  Lyons and 
Srenoble were also put down. The minister refused t o  be dragged 
nto armed intervention in favour of the revolutionary Govern- 
nent of Warsaw, but he constituted France the protector of 
Belgium by the prompt expedition of the army of the north 
  gain st the Dutch in Aug. 1831; French influence in Italy was 
isserted by the audacious occupation of Ancona (Feb. 23, 1832) ; 
~ n d  the refusal of compensation for injuries to  French residents 
by the Portuguese Government was followed by a naval demon- 
stration a t  Lisbon. I n  the spring of 1832 during the cholera out- 
break in Paris, PCrier visited the hospitals with the duke of Or- 
leans. H e  fell ill the next day and died on May 16, 1832. 

His Opinions et discours were edited by A. Lesieur ( z  vols., 1838) 1 
C. Nicoullaud published in 1894 the first part (Casimir-Pe'rier, depute 
de l'opposition, 1817-1830) of a study of his life and policy; and his 
ministry is exhaustively treated by Thureau-Dangin in vols. i. and ii. 
(1884) of his Histoire de la monarchie de juillet. 

For the family in general see E. Choulet, La Famille Casimir-Pe'rier 
(Grenoble, 1894). 

PERIGEE, in astronomy that point of the moon's orbit or 
of the sun's apparent orbit a t  which the moon or sun approaches 
nearest to the earth (Gr. .?repi, near, y?j, the earth). The sun's 
perigee and the earth's perihelion (q.v.) are so related that  they 
differ 180" in  longitude, the first being on the line from the earth 
toward the sun, and the second from the sun toward the earth. 
The longitude of the solar perigee is now IOI", that of the earth's 
perihelion 281 ". 

PERIGORD, as a French province, formed part of the mili- 
tary government of Guienne and Gascony, and was bounded on 
the north by Angoumois, on the east by Limousin and Quercy, on 
the south by Agenais and Bazadais, and on the west by Bordelais 
and Saintonge. I t  is now represented by the departments of Dor- 
dogne and part of Lot-et-Garonne. PCrigord was in two divisions: 
PCrigord blanc (cap. PCrigueux) and PCrigord noir (cap. Sarlat). 
Under the Roman empire it  was included in Aquitania secunda, 
and it afterwards formed the diocese of PCrigueux. From the 8th 
century it  had its own counts, who were feudatories a t  first of the 
dukes of Aquitaine and afterwards of the kings of England. I n  
the 15th century the county passed to the dukes of Orleans, and 
in the 16th came to the family of d'Albret, becoming Crown land 
again on the accession of Henry IV. 

See the Dictionnaire topographique du  ddpartement de la Dordogne 
by the Vicomte de Gourgues (1873) ; the Bulletin of the Socie'te' his- 
torique et arche'ologique d z ~  Pe'rigord (1874 seq.) ; PZnventaire som- 
nzaire de la "Collection de Pe'rigord" in the Bibliothkque nationale 
(1874) ; J. L. Dessalles, Histoire du  Pe'rigord, 3 vols. (Libourne, 
1883~86). 

PERIGUEUX, a town of south-western France, formerly 
capital of the old province of PCrigord, now chief town of the 
department of Dordogne. 79 mi. E.Y.E. of Bordeaux, on the rail- 
may between that city and Limoges. Pop. (1936), 37,086. Vesunna 
was the capital of the Petrocorii, allies of Vercingetorix when 
Caesar invaded Gaul. The country was afterwards occupied by 
the Romans, who built a second city of Vesunna on the right bank 
of the Isle opposite the site of the Gallic town. The  barbarian 
invasion brought this prosperity to  a close. St. Front preached 
Christianity here in the 4th century and over his tomb there was 
raised a monastery, which became the centre of the new town 
called Le Puy St. Front. The cite' was pillaged by the Saracens 
about 731, and in 844 the Normans devastated both quarters. 
The new town soon began to rival the old city in  importance, and 
it  was not until 1240 that the attempts of the counts of PCrigord 
and the bishops to  infringe on their municipal privileges brought 
about a treaty of union. During the Hundred Years' War, 
PCrigueux was twice attacked by the English, who took the cite' 
in 1356; and the whole town was ceded to them by the Treaty 
of BrCtigny, but returned to the French Crown in the reign of 
Charles V. The county passed by marriage into the hands of 
Anthony of Bourbon, father of Henry IV, and was converted 
into royal domain. During the Huguenot wars PCrigueux was a 
stronghold of the Calvinists, who in I 575 did great destruction 
there, and it  also suffered during the troubles of the Fronde. In  
IVorld War 11, it  was occupied by the Germans in Nov. 1942. 

The town, standing on a height on the right bank of the Isle, 
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is divided into three parts. On the slope of the hill is the mediaeval 
town; to the west is the modern town; to the south of the modern 
town is the old Roman town or cite'. Three bridges connect 
PCrigueux with the left bank of the Isle, where stood Vesunna, 
the capital of the Petrocorii. Hardly a trace of this old Gallic 
town remains, but not far off, on the Plateau de la Boissiitre, the 
rampart of the old Roman camp can still be traced. On the right 
bank of the Isle, in the Roman city, there have been discovered 
some baths of the 1st or 2nd century, supplied by an aqueduct 4 
mi. long, which spanned the Isle. A circular building, called the 
"Tower of Vesunna," stands at  what was formerly the centre of 
the city. I t  is believed to have been originally the cella or main 
part of a temple, probably dedicated to the tutelary deities of 
Vesunna. The amphitheatre, now in ruins, had a diameter of 
1,312 ft., that of the arena being 870 ft., and dates from the 3rd 
or even the 2nd century. The counts of PCrigueux used it  for 
their chiteau, and lived in it  from the 12th to  the end of the 14th 
century. In  1644 it  was given over by the town to the Order of 
the Visitation, and the sisters built their nunnery with stones from 
it. Of the ruins of the citt., the Chiteau Barrikre is an example 
of the fortified houses formerly common there. Two of its toners 
(3rd or 4th century) formed part of the fortified enceinte; the 
highest tower is of the 10th century; and the part now inhabited 
is of the 11th or 12th century, and was formerly used as a burial 
chapel. The bulk of the chiteau is of the 1at11, and some of the 
14-indows of the 16th century. 

The chief mediaeval building in the cite' is the (11th and 12th 
centuries) church of St. Etienne, once the cathedral; i t  has a fine 
carved wooden reredos of the I 7th century and a tomb of a bishop 
of the 12th century. In  the mediaeval town, known as Le Puy- 
St.-Front, is the cathedral of St.-Front which, till its restoration 
in the 19th century, was of unique architectural value. Xearby 
are the remains of an old basilica of the 6th century, above which 
rises the unique Byzantine 11th century belfry. I t  is composed of 
two massive cubes, placed the one above the other in retreat. with 
a circular colonnade surmounted by a dome. T o  the south-ryest 
of St.-Front, the buildings of an old abbey (11th to 16th century) 
surround a 13th century cloister. Of the fortifications of Le Puy- 
St.-Front, the chief relic is the Tour Mataguerre (15th century). 

PZrigueux is the seat of a bishop, prefect and court of assizes, 
and has tribunals of first instance and of commerce and a board 
of trade-arbitrators. The toun has metal-works; footwear. gloves, 
bags and clothes are manufactured; trade is in pigs, trumes, vege- 
tables, brandy, poultry, pies known as p i t i s  de Pe'rigord, and pre- 
served foods. There are quarries in the adjacent vicinity. 

PERIHELION, in astronomy, the point of nearest approach 
of a body to the sun (Gr. nepl, near, ijXios, sun). The earth is at 
perihelion about Jan. 3. 

PERIM, a British island in the Strait of Bab-el-Mandeb and 
96 m. W. of Aden. Pop. about 200. Formed of volcanic rocks, 
it  stands on the shallow threshold of the Red sea, 2 m. from the 
Arabian shore, and 1s about 3$ m. long with an area of 7 square 
miles. I t  is horse-shoe shape and a good harbour (depth of water 
30 ft.) occupies the concavity on the south side. I t  is a coaling 
and revictualling station for  vessels. Perim, the Diodoros island 
of the Peripbls, was garrisoned from 1799-1801 by a British force 
and in 1857, in view of the cutting of the Suez canal, annexed to 
Great Britain, becoming a fortified charge of the Aden residency. 
I t  is a cable station and has a lighthouse on the eastern end of 
the island. 

PERIN0 DEL VAGA ( I  500-1547), a painter of the Ro- 
man school, whose true name was PERINO (or PIERO) BUONAC- 
CORSI. H e  was born near Florence on June 28, 1500. Perino was 
first apprenticed to a druggist, but soon passed into the hands of 
a mediocre painter, Andrea da Ceri, and, when eleven years of 
age, of Ridolfo Ghirlandajo. The painter, Vaga from Toscanella, 
undertook to settle the boy m Rome, but first set him to work iq 
Toscanella. Perino, when he at  last reached Rome, was poor, and 
with no clear prospect beyond journey-work for trading decorators. 
H e  was eventually entrusted with some of the subordinate work 
undertaken by  Raphael in the Vatican. H e  assisted Giovanni da 
Udlne in the stucco and arabesque decorations of the loggie of 

the Vatican, and executed some of those small scriptural subjects 
which go by the name of "Raphael's Biblev-Raphael himself 
furnishing the designs. Perino's examples are : "Abraham about to 
sacrifice Isaac," "Jacob wrestling with the Angel," "Joseph and 
his Brethren," the "Hebrews crossing the Jordan," the "Fall and 
Capture of Jericho," "Joshua commanding the Sun to stand still," 
the "Birth of Christ," "His Baptism" and the "Last Supper." 
He also painted, after Raphael's drawings, the figures of the 
planets on the ceiling of the great hall of the Appartamenti 
Borgia. He executed many other works about Rome. 

After Raphael's death in 1520 he executed several works in- 
dependently in Rome, in  the churches of S. Marcello and Triniti  
de hfonti. H e  then returned to Florence, where his work was 
much appreciated. On his return to Rome in 1523 he associated 
himself with Giulio Romano, and Penni, whose sister he married. 
After Le Sacco di Roma in 1527 he settled in  Genoa, where he 
was employed in decorating the Doria Palace. H e  ornamented 
the palace and frescoed historical and mythological subjects in 
the apartments, fanciful and graceful arabesque work, sculptural 
and architectural details. Among the principal works are: the 
"War between the Gods and Giants," "Horatius Cocles defending 
the Bridge," and the "Fortitude of Mutius Scaevola." H e  also 
did some work in Pisa in  the Duomo and elsewhere. Finally he 
returned to Rome, where Paul 111. allowed him a regular salary. 
H e  worked in the Sala della Segnatura (Vatican) on the mono- 
chrome decoration of the basement, t o  replace Fra Giovanni's 
woodwork decoration which had been destroyed in the Sacco of 
1527; he was engaged in the decoration of the Sala Reale, begun 
by Paul III., when his health gave way, and he died on Oct. 19, 
1547. H e  is buried in the Pantheon. (W. M. R.) 

PERINTHUS (Turk. Eski Eregli, Old Heraclea) , an ancient 
town of Thrace, on the Propontis, 2 2  m. W. of Selymbria, strongly 
situated on a small peninsula. I t  was a Samian colony, founded 
about 599 B.C. for trade with Thrace and beyond. I t s  original 
name was Mygdonia; later i t  was called Heraclea Thraciae or 
Heraclea Perinthus. I n  340 B.C. i t  successfully resisted Philip 11. 
of Macedon and rivalled Byzantium in importance. 

PERIODICAL. The term "periodical" refers to reviews and 
magazines appearing monthly or a t  longer intervals; i t  has also 
been applied to weekly and other newspapers but these are for 
the most part excluded here. The date in parentheses is the date 
when the periodical was first published. 

The general output of literature reflects changes in the consti- 
tution of society (in the large sense) and of the political outlook, 
but whereas in books we find an index to the life and thought of 
a generation, the periodical is, or should be, a mental chart record- 
ing from day to day the level of average educated intelligence of 
its readers. ! I t  may be said, generally, that there have been five definite 

1 epochs in periodical literature: its birth in the seventeenth cen- 
tury; its jubilee in the eighteenth century, when Addison and 
Steele did their brilliant work; its rapid expansion in the first 
half of the nineteenth century; the revolt of the specialists in the 
latter half; and the vast output of the present, with popular 
approbation as its objective. 

The E a r l y  Periodicals.-The beginning of the periodical was 
in the 17th century, when catalogues of books (1646) were first 
issued. The bare titles of books, however, did not seem sufficiently 
attractive, catalogues being, in the opinion of many, "dry things 

1 scarce able to raise in men that gust and appetite to  learning." 
Short notices were added by the bookseller or b y  his hack. The  
amalgamation of the titles and the commentaries brought the "no- 
tices" into greater prominence until they became the leading fea- 
tures. A further strong impetus was given to this new departure 
by the Jozlrnal des S~avans ,  which began to be printed in  France 
in 1665, and by Britain's Acta Philosophica (1665), from both of 
which editors drew material. A little later they also made ab- 
stracts from the Acta Eruditorum, issued in Germany in 1682. 
The French Journal was entirely devoted t o  giving its readers 
summaries of books. I t s  publication has continued u p  t o  the 
present time, with only one short break at  the end of the 
eighteenth century. The Philosophica2 Transactions of the Royal 
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Society (166j) followed in imitation of, and with a similar scope 
to, the French Journal. The aim was stated to be "to give some 
account of the present undertakings, studies and labours of the 
Ingenious in  many considerable parts of the world." These two 
journals were, in reality, the parents of the periodical. In the 
Weekly Mevzorials for the Ingenious (1682) a further develop- 
ment may be registered, when a.n original contribution made its 
appearance for  the first time. A few years after it  was followed 
by the L7?zivevsal Historical Bihliothdque (16861, which announced 
its intention of printing reviews of the most important books and 
the "quality of the author if known." This seems to be the first 
attempt at  periodical criticism, and the first time that it  is 
recorded that a n  editor asked for contributions from the learned. 
The innovation was welcome. Periodicals began a t  once to in- 
crease. An interesting attempt, on account of its novelty and 
originality, was the Athenian Gazette (16go), the forerunner of 
Notes a~zd Queries and Answers, in  which undertaking Samuel 
Wesley was partner with John Dunton, the editor. Defoe appears 
as one of the contributors to  this magazine when it was issued 
under the name of the Athenian Mercury. I n  1692 Dunton issued 
supplements in which natural history and natural phenomena 
were dealt with, thus still further widening the scope of the peri- 
odical. The Compleat Library (1691-92, also printed for John 
Dunton) came next i n  order of time and importance with a defi- 
nite plan allotting a given space t o  original contributors and to 
the reviews of books. This magazine contained the elements of 
criticism as understood to-day. The Works of the Learned, 1691, 
by J. de la Crose deserves mention because i t  has been said to  
be the first literary periodical. Side by  side with these attempts a t  
giving the public serious reading were periodicals which, though 
vulgar and obscene, reflect the manners of the day. The best 
known was Edward Ward's London Spy,  which is full of well- 
drawn sketches of London life. 

Essay Periodicals.-A new phase in  periodical literature 
began with the eighteenth century. The chief representatives 
are the Tatler (17og), which established the essay periodical 
as a type, the Spectator ( I ~ I I ) ,  the Guardian (1712), and 
the Examiner (1710). Politics now became blended with liter- 
ature. All the great writers then were politicians. Swift and 
Bolingbroke wrote diatribes for  the Examiner and filled its pages 
with personal attacks against the leading men and women of 
the day; Addison and Steele used their pens in  the Spectator 
and Guardian t o  defend Whig principles. The former attained 
such popularity for its outspoken articles that its sale rose t o  
4,000. These journals were the only medium then existing of 
telling men what was happening i n  politics, and the only guide 
available for those who desired a lead. Addison and Steele owed 
their position as  public men t o  the brilliant essays they wrote. 
The pen was their only weapon, for neither was an orator. The 
success they achieved, however, was checked by the Stamp Act, 
passed t o  curb the licence of the Press and to restrain frank 
criticism. Owing to its restriction, several periodicals were com- 
pelled to cease printing. They had gone a step further than their 
predecessors in  giving current news, social and legal, and in 
criticising books on literature, history and travel. Perhaps the 
two most interesting of the century are the Nortlz Briton (1762) 
and Gentlerrtan's Magazine (1731). The former was edited by 
John Wilkes (q.v. for its history). 

The latter, the Gentleman's Magazine, though not then the 
leading monthly, is better known to us than any other of the 
older periodicals. I t  contained summaries of events at  home and 
abroad, scraps of art and antiquity, and short and accurate 
obituary notices now so often consulted by the genealogist. 

T H E  MODERN BRITISH PERIODICAL 
The modern periodical burst upon the world with a singular 

glory a t  the very beginning of the nineteenth century. The 
three outstanding periodicals were the Edinburgh (1802-1929), 
the Quarterly (1809), and Blackwood (181 7). 

The story of the founding of the Edinburglz is recorded in full 
i n  Cockburn's Life of Lord Jeorey, 1852. A group of young 
men, among whom were Sydney Smith, Henry Brougham and 

Francis Jeffrey, resolved, after some consultation together, to 
start a new magazine to be called the Edixburgh Review, the aim 
being "to erect a higher standard of merit, and secure a bolder 
and a purer taste in literature, and to apply philosophical princi- 
ples and the maxims of truth and humanity to  politics." The 
venture took shape and the first number appeared in October 
1802. "The effect," says Cockburn, "was electrical. I t  was an 
entire and instant change of everything that the public had been 
accustomed to in  that sort of composition. The  learning of the 
new journal, i ts talent, its spirit, its writing, its independence, 
were all new." The Edinburgh Review ceased publication in 1929. 

The Tory spirit was roused to action by the Edinburgh. T o  
maintain their principles the Quarterly and Blackwood came out 
as rivals. These three journals together maintained the political 
and literary note of the founders, the political predominating 

The important monthlies are  the Dublin Review (1836), the 
Fortnightly Review (1865) established as a kind of English 
Revue des deztx Mondes, the Contemporary Review (18661, the 
Nineteenth Centnlry (1877) which took the foremost place in the 
political and literary field ( i t  was renamed in 1901 the Nineteenth 
Centzlry and After),the Natinval RP*CI~PXJ (1883) ; of recent p~r iod-  
icals the London Mercury (1920) and Life and Letters (1928) 
monthlies, and the Round Table ( I ~ I O ) ,  the Criterion (1922) 
and The Review of Englislsk Studies (1925), quarterlies, take a 
leading place. 

T h e  P o p u l a r  Magazine.-In the next fifty years the crowd 
of magazines hurtle against each other on the bookstall and in 
reading-rooms. No sooner has one outstripped the other in popu- 
larity than another starts in the race seeking t o  surpass its rival in 
excellence and dignity. Their names seem legion and the hetero- 
geneity bewildering. Cltambers Journal (1832), All the Year 
Round ( I  859), the Cornlzill (1860), Macnzillan's Magazine 
( I  860), Temple Bar (1861) and Longnzan's Magazine (1883- 
1905) are typical. 

The beginnings of these magazines have resolved round the 
question of supply and demand. Competition between publishers 
was now alive and active. All the Year Round had Charles 
Dickens as editor; Thackeray, David Masson, and George Augus- 
tus  Sala edited three others. Since their object was to beguile the 
leisure hours of the public, fiction was preferred to politics. 

The  Cornhill, the most characteristic example of the spirit of 
modernity that was creeping in, was launched by  Mr. George 
Smith in 1860 with the idea of making the popular serial the chief 
attraction. Though the plan cannot be claimed as  original, the 
enterprise necessary t o  carry i t  out belongs to  Mr. Smith. His 
scheme was the first definite move in this direction. The novelty 
of i t  "lay in  uniting the popular lure of the serial with the literary 
work of the more serious reviews.'' A pleasant record of the 
founding of this magazine is given i n  the History of the House 
of Smith, Elder. 

Children 's  Magazines.-An outstanding feature of the late 
19th century is the development of literature for the young, prin- 
cipally due t o  the spread of education. I n  a world bent on intro- 
ducing new methods and making experiments in  the upbringing 
of children, with encyclopaedias and dictionaries expressly written 
that they may be comprehended by  them, it  is not surprising that 
the serial for boys and girls should also fill a n  important niche. 
The best magazines contain a mixture of fiction, science and prac- 
tical suggestions to  young people in a variety of crafts which might 
appeal when grammar becomes tedious. The  credit for originating 
this special kind of literature seems t o  belong t o  the New World. 
The Young Misses' Magazine (1806) of Brooklyn apparently led 
the way, and was then followed by  many others until in the seven- 
ties of the nineteenth century the avalanche of printed matter, 
hemn to move forward and has never ceased t o  advance. The n--- - -  - 
first to  appear were Little Folks (1871), The Boys' Own Paper 
(1879) and The G i r l s 7 0 m  Paper (1880). Among the most popu- 
lar monthlies in England are M y  Magazine (19141, formerly the 
Children's Magazine ( I ~ I I ) ,  ably edited by  Arthur Mee, and 
Child Education (1924). I n  the United States St .  Nicholas (1873) 
and Youth's Companion (1827) call for mention. 

His to r ica l  and Scientific Magazines.-The revolt of the 
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'eighties and 'nineties, as we have termed this next period, though 
not quite accurate when one comes to examine details, is sig- 
nificant of this period when historian, antiquarian and scientist 
first became aware that the ordinary periodical did not meet 
their requirements. A glance a t  the dates when the principal 
historical and other scientific magazines were founded will bring 
conviction to those who would be inclined to question this con- 
tention. A few samples are sufficient to  show the tendency. 

The English Historical Review began in 1886, the Classical 
Review in  1887, the Church Qzlarterly Review in  1875, the Asiatic 
Quarterly in  1886 (since 1914 called the Asiatic Review), the Law 
Quarterly in  1885, the Magazine of Art in  1878, and the Western 
Antiquary in  1883. Hibbert Journal (1902) is  theological and 
philosophical. 

T h e  Coming  of Illustrations.- The late 19th century is 
notable for the first magazine that made illustrations "astinct 
feature. Many had already inserted full-page illustrations and 
woodcuts in the 'sixties, but none of these approached to what we 
now accept as  an illustrated magazine. The English Illzatrated 
Magazine (1884) may perhaps be considered the parent of illus- 
trated periodicals, though no doubt the bibliographer would name 
an earlier one. The continually changing attitude of the public 
is clearly shown by George Augustus Sala, who had stated in 
Temple Bar (1861) that, with due regard to the interests of his 
readers, he preferred to give them sixteen extra pages of print 
rather than an illustration or two. 

The journalism of our own day was quick to take the suggestion 
thus received. Popularisation is its keynote. Innumerable pub- 
lishers adopted the view of Sir George Newnes that a magazine 
should give "wholesome and harmless entertainment to crowds 
of hard-working people craving for a little fun and amusement," 
and should provide the public with light literature and a large 
supply of illustration t o  please the senses. The failure of Mr. 
W. T. Stead to see eye t o  eye with Sir George Newnes when the 
Review of Keviews was brought out resulted in the  issue of the 
Strand Magazine in  1891. The design of that magazine was that 
it  should "contain stories and articles by the best British writers 
and special translations of the chief foreign authors." I ts  policy 
was "to change individual features as soon as  there were signs 
that the public were tired of them." N o  limit was to be put to 
illustration. I t  was a bold move, and even the publishers felt 
that  they were embarking "upon the wildest extravagance in 
furnishing no fewer than a hundred and ten illustrations in a 
single number." I t  must be remembered that this was before 
the general adoption of process engraving, and that woodcuts 
were still in  use. The success which followed was phenomenal. 
Though fiction predominated, many articles of a scientific nature, 
comprehensible to  the lay mind, were printed. One notable ex- 
ample deserves mention, namely, the contribution of Professor 
Langley on his own aeroplane with a picture of its flight, which 
may be said to be the first representation of the working of 
an aerial machine. The periodical market is now crowded to re- 
pletion with magazines of this kind of very varying merit and 
popularity. 

A r t  Journals.-The number of journals on Art is legion in 
every country; they do not properly come into the scope %f this 
article but mention may be made of the principal ones in Eng- 
land, the Stzddio (1893), the Connoisseur ( I  901), the Burlington 
Magazine (1903), Apollo (192 j) and Art Work (1924). 

Canada.-Canada naturally did not show the same literary 
activity in the 18th century as the mother country, but the stand- 
ard to  which i t  has attained gives it  precedence among British self- 
governing dominions. The  first monthly in Eastern Canada, or 
;Nova Scotia as i t  was called, was The Nova Scotia Magazine 
(1789-92), and in Canada proper The Canadian Magazine (Que- 
bec, 1823-25). I n  addition to these there were the bi-lingual 
Quebec Magazine ( I  791-g), a quarterly; and several others en- 
tirely in French, L'Abeille conadienne (1818); La Bibliothkque 
canadienne (1825-30), continued as L'Observateur (183-31) ; 
and the Magasin du Bas-Canada (1832). The Literary Garland 
had a longer life (1838-50) than most of those that preceded and 
was for some time the only English magazine published in Canada. 

A series of interesting French-Canadian reviews followed; the 
foremost La Revue canadienne (1864) contained the best writing 
of contemporary French-Canadian men of letters. A short-lived 
serial The Bystander (1880-83) was edited by Goldwin Smith. 
The quite modern publications are The Queen's Quarterly (1893), 
the organ of the Queen's University, Kingston, Ont.; The Cana- 
dian Forum (1920); The Dalhousie Review (1921). Mention 
should also be made of the University Magazine, the organ of 
McGill University, now no longer issued; and Le Canada Fran- 
p i s  (1888), published by the Universitk Lava1 de Quebec. 

A u s t r a l i a  and N e w  Zealand.-There has not been any lack 
of literary venture in  the great Southern colonies, but among the 
many magazines issued in the 19th century only one or two can 
lay claim t o  any real merit. But it must be  remembered that the 
learned societies print Journals o r  Transactions which i n  a small 
community supply the need. The Sydney University Magazine 
(1855 and 1878-79), continued as The Sydney University Re- 
view) was of some importance and of literary value. The best 
magazine now is  probably The Bulletin, in  which many noted 
Australian writers have first made their mark. Apart from The 
Bulletin there are two monthlies, Life and Stead's Review. The 
former is popular and illustrated, while the latter is a copy of the 
well-known Review of Reviews. The Lone Hand (1907) and the 
New Triad, New South Wales, take the lead among popular serials. 
A journal of outstanding merit, The Econontic Record, the organ 
of the Economic Society of Australia and New Zealand, cannot 
be included among literary reviews. 

UNITED STATES 

The periodical made its appearance in America later than in 
England. After the struggle with Great Britain was over, the 
Americans with the enthusiasm of a young nation exerted them- 
selves to the utmost to  lay the foundation of a national literature. 
One of the items in their programme was the periodical, which 
they took special care to  encourage. From the very beginning i t  
seemed t o  them a n  essential vehicle of culture. The postal 
authorities with a generosity uncommon in modern days, stimu- 
lated its circulation by the grant of liberal terms for  postage. 

In  imitation of The Gentleman's Magazine, Benjamin Frank- 
lin founded The General Magazine (1741) a t  Philadelphia, but 
its life was short. Several attempts to  bring out new periodicals 
were made during the next thirty years, but none seemed to grasp 
what the public wanted. The Pen?zsylvania Magazine (1775-76), 
perhaps the most notable, was the joint work of Robert Aitken 
and Thomas Paine. 

The most important magazines of the 18th century were 
The American ilfz~seum ( I  787) ; The Universal Asylum and 
Columbian Magazine (1790); The Monthly Anthology (1803), 
an interesting Bostonian experiment, in  which the study of Belles 
Lettres predominated; established by Phineas Adams, i t  was 
taken over a few months later by the Anthology Club of which 
Ticknor, Everett, William Tudor and Bigelow were members; 
The Salmagundi (1807) for which Washington Irving wrote; The 
Literary Magazine (1803-o7), whose editor was Charles Brock- 
den Brown, and the Port Folio (1809) issued in 1801 as  a weekly 
newspaper, and then in 1809 transformed into a monthly. This 
last named exercised a considerable influence over the literary life 
of the period by its disinterested devotion to pure literature. I t s  
editor, Joseph Dennie, received the nickname of "The American 
Addison." 

A peculiar feature of the 18th and early 19th centuries in  
America was the desire of every town of any size t o  have its 
own magazine run by its own small literary coterie. Each group 
wished to express its own opinion and t o  direct the literary taste 
of its fellow townsmen. An interesting and creditable example 
of these provincial attempts was The Medley (1803) issued in 
Lexington, Kentucky. The premier place in periodical literature 
belongs to The North American Review (1815). It is the only 
one that survived through the troublous days that followed its 
inception. I t s  list of contributors contained among others the 
names of Edward T. Channing, Richard Henry Dana, John 
Adams, George Ticknor, Daniel Webster and George Bancroft. I t s  
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first editor, William Tudor, gave as the reason for establishing it 
"a desire to emancipate America from undue subservience t o  
England in literary matters." After a period of comparative 
dullness and prosy writing, it  emerged to new life in 1864 under 
the joint editorship of Lowell and Charles Eliot Norton. 

Holmes, Lowell and Emerson.-A few years later the 
North American Review was followed by The United States 
Literary Gazette (182 5-27) to  which Longfellow made many 
contributions; by the N e w  England Magazine (1831-35), famous 
as the medium selected by Oliver Wendell Holmes for the chapters 
of his Autocrat of the Breakfast Table; by Lowell's Pioneer 
(1843), a short-lived publication not without interest, since it 
contained tales by Poe and Hawthorne, and by The Dial (1840- 
44) published quarterly by a group of New England transcen- 
dentalists with Emerson as its second and unwilling editor. "I 
wish it to live," he wrote in his diary, "but I do not wish to be 
its life. Neither do I like to  put i t  into the hands of the Humanity 
and Reform men, because they trample on letters and poetry; nor 
in the hands of scholars, for they are dead and dry." I t  was not a 
financial success and ended with an existence of four years. 

Among other periodicals of high standing were the Knjcker- 
bocker Magazine (1833), an early and successful popular magazine 
published in New York (after a succession of well known editors, 
Lewis Gaylord Clark assumed control of the magazine until i t  
ceased to appear in 1839) ; the Boston Quarterly Review (1838), 
merged five years afterwards with the Democratic Review, and 
the Southern Literary Messenger (1834). 

Not unworthy of mention are two successful magazines of the 
lighter kind, Godey's Lady's Book (1830) and Graham's (1841). 
Poe, Longfellow and Holmes wrote for the former, while Lowell, 
Hawthorne and Simms contributed to  the latter. When the mid- 
dle of the century was reached, and more especially after the 
Civil War, competition between publishing houses began in 
earnest. The position of the North American Review, the sole 
survivor of the early 19th century, was assailed on every side. 
I ts  most serious rivals were Harper's Magazi-rte (ISSO), The  
Atlantic Monthly (18j i ) ,  and some years later Scribfzer's ll/laga- 
zixe (1870), Tlze Century (1881) and The Foruvz (188 5). 

The financial difficulties of the preceding generation were 
gradually overcome by the new processes in printing, by the 
great advance in the ar t  of illustration, and by the increased 
facilities of transport, while the rapid development of advertising 
has also done a great deal to  secure the commercial success of 
the periodical, unfortunately often to  its detriment. 

The outstanding feature of the 20th century is the decline in 
popularity of the quarterlies with their long and heavy reviews, 
and the rise of the magazine with short well written essays, 
charming stories, and illustrations of artistic excellence. Among 
the many reviews devoted to literature it is difficult to select the 
best, but attention must be called to  the A?tzerican Mercury 
(1924), and to The  Bookvzen (1895) a purely literary monthly 
of some years' standing. Foreign Affairs (1922) is a recent im. 
portant periodical dealing with political questions for the most 
part outside the United States. 

FRANCE I 
T h e  Jouri~al des S~avalzs  in France, the first number of which 

appeared in January, 1665, is acknowledged to be the parent of 
modern periodical literature. The credit of having mooted the 
idea is due to Denys de Sallo, who a t  the time was regarded as 
a genius and inventor for having framed the scheme. Its intention 
and scope is given in the Encyclope'die me'thodique "il a CtC 
invent6 pour le soulagement de ceux qui sont ou trop occupCs ou 
trop paresseux pour lire les livres entiers." 

One of its principal successors, the Nouvelles de la Re'pz~blique 
des lettres (1684), though published at  Amsterdam, was edited 
by Bayle who had retired to  Holland, where, in spite of the com- 
parative liberty of the press, nothing had as yet been issued 
resembling the Joz~r?zal. A very few years after, the i4.1e'moires 
pozu servir h l'lzistoire des sciences e t  des arts, known by the 
name of Jourfutl de Tre'voux (1701-67), was brought out under 
the auspices of the Jesuits. Their primary object was to defend 

religion from attack, and it  was probably for this reason that 
it  incurred the displeasure of Voltaire. I t s  course ran so smoothly 
that for thirty years the printers of the little town of TrCvoux 
were kept busy, until it beckme more convenient to  transfer the 
headquarters of the Journal to  Paris. Simultaneously the 
Spectator and Tatler were appearing in England, giving a new 
impulse to periodical literature. The French, characteristically 
averse from imitation, hesitated, and refused to follow the lines 
laid down by Addison and his companions. I t  was not till 1722 
that Marivaux made his unsuccessful attempt to  rival the English- 
men by issuing his Spectateur jran~ais  (1722). The  Spectatezcr 
suisse (1723), Le nouveazc Spectateur (17 58) and others came 
after but were of little value. Le Pour et le Contre (1723-40) 
edited by the AbbC PrCvost, and full of anecdote and miscellaneous 
information, had also some traits in common with the English 
reviews. Another periodical of high rank of the 18th century- 
Voltaire proclaimed it the chief journal-was the Jozlral  encyclo- 
pe'dique (1756-73) founded by P. Rousseau, who carried on his 
work for many years under the protection of the Count of Horion, 
minister of the prince bishop of LiCge. When the latter died, 
Rousseau was compelled to transfer the Journal from LiCge to 
Bouillon on account of the philosophical articles it  contained, but 
permission was given him to establish his presses there. 

Development of the periodical in France has not been quite 
so rapid as in England and elsewhere, though it  has proceeded on 
similar lines. The cheapness of books has probably had a con- 
siderable influence. What the French term "Journaux de lecture" 
or "de rl.crCation," like the Gentleman's Magazine, made their 
appearance late in France, and have not met with the same re- 
markable success as in England and America. The first genuine 
example may be said to be Le Journal pour t o m  (18 j j )  an illus- 
trated literary magazine which was much sought after. The 
periodicals of the specialist seem to have started a little earlier 
than in England; the first law journal (Journal du Palais), ap- 
peared in 1672, the first medical journal (Nouvelles de'cozcverfes 
dans toutes les parties de la me'decine par BlCgny) in 1679. 

The leading reviews to-day are:-Revue des deux Mondes 
(1829), Nouvelle Revue (1879), Revue blez~e (18631, Revue de 
Paris (1894), Le ~Wercure de France (1890), Revue de France 
(1871), Revue Hebdonzadaire (1892) and Chronique des Lettres 
fran~aises  (1922). 

GERMANY 
The  Acta EruiEitoru?tz (16S2), the earliest of German periodi- 

cals, as has been mentioned above, was not only limited in the 
choice of subjects to mathematics, physics and botany, but was 
also handicapped by the use of the Latin language. Nevertheless, 
German men of science, like Leibnitz, the botanist Ettmiiller, and 
the mathematician Pfautz cornbilled to make the Acta a central 
meeting ground where the results of their researchzs might be read. 
The plan turned out so successful that others decided to try the 
same experiment. In  consequence, a large number of similar 
journals issued from the press. Christian Thomasius, professor in 
the University of Halle and the founder of journalism in Ger- 
many, led the way with the first learned periodical in the German 
language. Scherte- und Ernsfhaffter Berniinftiger zcnd Einfaltiger 
Gedanken Bber allerhand lustige und niitzliche BDcher und Fragesz 
(1688). Twenty years later, soon after the English periodicals of 
Addison and Steele had reached Hamburg, the Germans taking 
these, especially the Spectator and the Guardian, as models 
brought out Der Vernzl~zjtler (1713)~ Die Lustige Fame (1718), 
Discoursen der Maler (1721). But the culminating point was 
reached when F. Nicolai introduced his Briefe die nezleste Literatzw 
betreffend (17 jg) to the world, and enlisted as collaborators Less- 
ing and Mendelssohn. Nicolai offered a yearly prize of 50 thalers 
for the best tragedy, an early example of rewards offered by  a 
periodical. This move had a considerable influence on the dra- 
matic literature in Germany in those days. The Frankfurter 
Gelehrfen Anzeigen ( I  772) formerly Frankfurter Gelehrte Zeitz~rzg 
(1736) followed a few years Iater and is chiefy interesting because 
Goethe wrote for it  as a young man, and similarly the Jenaische 
Litteratur-Zeitung (1804) of which Goethe may be said to  have 
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acted as editor in chief. But Der Teutsche Mercur (1773-89) 
stands out more prominently than most of the preceding, and its 
appearance marks a further stage in  the history of this branch of 
literature. 

Germany, split up  as she was into a variety of states, was just 
. beginning to show signs of an awakening to a new political con- 

sciousness, while editors and writers were forced to note events in 
the world beyond their boundaries and to discuss politics. The 
happenings in America and France drove them into new currents 
of thought. When a t  last the century was drawing t o  a close, 
politics were displacing literary matter in the pages of the 
periodical so completely that the editor of Minerva (1792) 
wrote "the best poems are unread; men are craving for the 
journals to satisfy their political appetite." 

Fifty years later, after the Revolution of -1848, the periodical in 
Germany as everywhere else underwent another phase. Editors 
with a view to increasing their circulation appealed to  a wider 
public of intelligent readers for support. The magazines became 
more attractive and their matter lighter. Among these may be 
cited Westermanns Monats7aef te (1856)) Unsere Zeit  (1857), Gar- 
tenlaube (1853). The number of monthly publications has gone 
on increasing ever since, until a t  the present moment they may 
be reckoned in thousands. The trend of development does not 
differ much from that in other countries, while the reading public 
of Germany is less given to this form of literature than in 
England. 

The best known are the Prez~ssische Jahrbiicker (1838), the 
Dez~tsclze Rundsclzau (1874), Historische Zeitschrift (1859), 
Neue Rundschaz~ (1889), Die Literatur (1898)) and Deutsche 
Vierteljalzrsschrift (1923). 

OTHER EUROPEAN COUNTRIES 
Holland.- The oldest periodicals in Holland are the Exam- 

inator ( I  719) and D e n  Amsterdalnschen Hermes ( I  722-23). In  
1837 De Gids was founded as the organ of Liberalism and at the 
same time of a new movement in literature. I t  is still the most 
important of Dutch reviews although i t  lost its literary leadership 
when De Nieuwe Gids started in 188 j and has never quite regained 
it. Of twentieth century literary periodicals Het  Haagsch Maand- 
blad (1921) and De S t e m  (1920) are important. 

Italy.-The conditions under which literary men worked in 
Italy were different from those in other countries. Here the 
church interfered to a greater degree in the production of books, 
while the fact that Italy was broken up  into a number of petty 
states militated against the circulation of literature. I t  was unwise 
for writers to touch on politics, and religious matters for the most 
part were barred; sanction of the church being always necessary 
when anything new was conceived. Nevertheless, the Journal des 
Scavans had its imitator in Rome when Cardinal Ricci began to 
print I1 Giornale de' Litterati (1668-79)) and Venice, always in 
the forefront in literary activities, issued the Galleria di  Minerva 
(1696). The rivalry, however, of the various academies and 
princes acted as a continual curb, and the outlook of editors and 
writers remained circumscribed for a long period. Even in the 
18th century when Baretti undertook to publish L a  Frusta let- 
teraria (1763), liberty of the press was still unheard of. Baretti 
so mercilessly attacked the writers of Italy and even the ruling 
princes, that after a few years of precarious existence the Frusta 
was suppressed. He had also incurred displeasure by his disap- 
proval of the opinions of a coterie of young men in Milan whose 
organ 11 Cafd was greatly influenced by French thought. The best 
modern periodicals are Nuova Antologia (1866) a bi-monthly, 
La Critica (1903) edited by B. Croce, La Revista d'1talia (1897), 
La Rassegna italiana (1918), Revista di  cultura (192o), La Cul- 
tura (1922)) 11 Convegno (1919) and Le opere e i Giorni (1922). 

Poland.-The position in Poland has always been difficult 
owing to political turmoil, to the partition of Poland and subse- 
quent Draconian measures of both Russian and Prussian govern- 
ments. The first monthly seems to have been the Pamigtnik of 
Sartkosvski ( I  782-92). When Russia became more liberal in 1905 
the press began to revive, but the modern period does not start 
till 1918. The present reviews in French and German are chiefly 

intended to give information to the foreigner. 
Portugal.- In Portugal the Jornal Enciclopedico ( I  779) and 

subsequently 0 Panorama (1837-68) were the chief serials. The 
latter was concerned with history and letters, and Herculano pub- 
lished his historical tales in it. The nearest approach to the 
English Nineteenth Century were the Revista z4mversal (1841-59) 
the Revista Pe?zi7zsular (1855-56) and the Revista de Portugal. 
0 Institute which began in 1853 still continues, and is a scientific 
and literary review, and the Lusitartia (1924), which is literary, 
artistic and historical. 

Russia.-In Russia the Academy of Sciences led the way by 
the issue of a monthly (17 j j ) ,  and four years later the first 
private undertaking, the Trudolyubivaya Pcltela (1759), came out. 
Shortly after, Novikov, a distinguished man of letters in  the reign 
of Catherine II. ,  brought out two or three serials (1777-82) 
simultaneously, but throughout the whole of the 18th century the 
public in Russia does not seem to have fancied this kind of publi- 
cation; subscribers were few and entirely confined to readers in 
Moscow and St. Petersburg (Leningrad). I n  the 19th century 
the most representative magazines were the Vestnik Evropy 
(1802-30) edited by the historian Karamsin; the Biblioteki dlya 
Chteniya (1834), the first to obtain any commercial success; the 
Sovremmenik (r836), founded by Pushkin; the Russkaya Stam'rza 
(1852), limited to  archaeology and history, but of considerable 
value; the Russky Vestnik (1856), edited by the well-known pub- 
licist Katkov; the Vestnik Evropy (1866), a continuation of the 
earlier Vestnik, t o  which the novelist Turgcnev contributed; the 
Russkoe Bogatstvo (1878); Russkaya Misl (1881); Letopis 
(1913), edited by Maxim Gorki. The latest comer, the N o v y  Mir 
(New World), is the chief journal in present day Russia. 

S c a n d i n a v i a n  Countries.-The northern countries of Europe, 
Sweden, Norway and Denmark, have never lagged behind in the 
production of literature. The earliest periodical in Sweden was 
Svenska Argus (1733) moulded on Addison's and Steele's Spec- 
tator. Of modern reviews the following are worth mentioning: 
Ord och Bild (1892), Nordisk Tidskrift (1878) which prints his- 
torical and philosophical essays and studies but excludes articles 
on political and religious topics, and Det  nya Sverige (1907), a 
very conservative organ. For special information on the early 
history of periodicals in Sweden Sylwan's Svenska pressens his- 
toria intill 1772 (1896) should be consulted. I n  Norway Ugentlige 
Korte Afhandlinger ( I  760) claims priority. Samtiden (18go), 
started by Gerhard Gran in Bergen, and transferred about 1900 
to Oslo, is now the leading Norwegian journal. I t  is edited by 
Prof. J. S. Worm-Miiller. I n  Denmark N y e  Tidender o m  laerde 
Sager ( I  720) is the oldest critical periodical. The leading month- 
lies are: Tilskzleren (1884), Gads danske Magasin (1906) and the 
latest, Dansk Udsyn (1921). . 

Spain.-In Spain the periodical came much later than in 
France, and i t  was in the beginning dependent on its French 
prototype. The earliest examples date from the middle of the 
18th century, the two best known being Efemdrides Barometri- 
comedicas matritenses (1743-47) edited by Fernbndez Navarrete, 
and the Diario de 10s Literatos de EspaEa (1737-42). A third, 
Memorial kiterario ( I  784) might be added. 

During the reign of Ferdinand VII. (1784-1833) and of his 
predecessor, literary men worked under great disadvantages. The 
censorship of the press was active, and the church viewed printed 
matter with suspicion. The numbers who subscribed to periodi- 
cals were few, while their distribution in the provinces was diffi- 
cult. The life of a new periodical was therefore often short, both 
the editor and the author receiving but a poor reward for their 
labour. In  spite of these restrictions, however, there are two or 
three worth noting-Misceldnea de Comercio, Artes y Literatz~ra 
(1819-21) and El Censor (1820-22). 

When Cristina became regent in 1833 those antagonistic to the 
press lost much of their power and many new periodicals began to 
come out. To  a great extent they also began to free themselves 
from foreign influence. 

The publication of reviews is one of the most characteristic 
features of present day Spain; they are generally literary. Every 
town or province has its own organ. The most important general 
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review of the 20th century was L a  Lec t z~m,  but it  has now 
ceased to appear. At present there is L a  Revista de Occidente 
(1923) edited by Ortega y Gasset; Residencia published by the 
Residencia de Estudiantes, Madrid, is also good and of greater 
interest than i ts  title would imply. Mention may also be made of 
the Gaceta literaria; L a  Plumst (1919); and L a  Revista Izispano- 
amcricana d e  cicncias, letras y artes (1921). 

Switzerland.- The N o v a  litteraria Izelvetica (1703-15) of 
Zurich is the earliest literary periodical which Switzerland can 
show. This was followed b y  the Bibliothkque italiqz~e (1728-36) 
and the BibliothBqzJe britannique (1796-181 j )  both published a t  
Geneva. The leading Swiss periodicals now are L a  revue men- 
suelle (Geneva, 1897) ; L a  Revue  de  Genkve (1919) ; Biblio- 
thkqzde ztniverselle (1816), and Revzte Suisse (1838) amalgamated 
in 1838 as the BibliothBque u7ziverselle e t  revue szcisse. La Suisse 
ro~nande  (188j) only lasted twelve months. The'ologk e t  phi- 
losopl~ie (1868-18 j2),  a n  account of foreign literature on those 
subjects, was continued as R e v u e  d e  tize'ologie e t  de philosophie 
(1873) a t  Lausanne. Among later periodicals may be mentioned 
Archives de  psychologie d e  la Suisse romande (1901) edited by 
Fiournoy and Ciapartde; Jahresverzeichnis der schweizeriscizen 
Universitatssclzriften (18~7-1898) ; Untersuchungen zur nezleren 
Spraclz- u n d  Literattdrgeschichte (1903) ; Zwinglians: Mitteil- 
ungen zur Geschichte Zwingli  und  der  Reformat ion  (1897). 
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R, S, Crane and F. B. Kaye, A Censzls o f  British.xewspapers and 
Periodicals, 1620--1800 (1927) ; W. Graham, The Begznnings of English 
Literary Periodicals (1926) ; R. R. Madden, History of Irish Periodical 
Literature tq  the middle o f  the 19th century (2 vols., 1867) ; A. R. D. 
Elllot, "~ev1eu.s and Magazines Early Years 19th Century" in Cam- 
bridge History o f  English Literature (v. 12, 1915) ; P. de Swzy 
d'hpremont, La Presse d travers les dges (1929). 
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epoca (1919) ; B. Lundstedt, Sveriges periodiska Zitt., 3 v. (1645-1899; 
1895-1902). 

United States. Cambridge History of English Literature, SUPPI., A 
hist. o f  American Literature (4 vols., 1918-21). 
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principales revues francaises, 1897-99 (3 vols., 1898-1901) ; Inter- 
nationale Bibliographic der Zeitscltriften-literatur, etc. (Leipzig, in 
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PERIODIC CURRENT, as applied to radio, is alternating 
current in which the frequency is determined by the electrical 
constants of the circuits in which it  flows. 

CURRENT-PERIODIC LAW S17 
PERIODIC LAW, THE. The classification of the elements, 

in  the strict chemical sense, is a comparatively recent problem, 
for i t  was not until about the beginning of the 19th century that  
the two kinds of chemical substances, elements and compounds, 
were clearly differentiated. The early years of the century wit- 
nessed a rapid development in  analytical chemistry, the ar t  of 
distinguishing different chemical substances, and the  consequent 
building u p  of a vast body of knowledge of the chemical and 
physical properties of both elements and compounds. This rapid 
expansion of chemical knowledge soon necessitated classification, 
for on the clas'5ification of chemical knowledge are based not only 
the systematized literature of chemistry but also the laboratory 
arts by  which chemistry is passed on a s  a living science from one 
generation of chemists to  another. The elementary substances 
are few i n  number, rather less than a hundred, with distinctive 
properties, whereas compound substances are  extremely numer- 
ous, in the order of a million, with properties correspondingly di- 
versified and often overlapping. The fact that many compounds 
contain elements in common renders classification easy, whereas 
elements, having no chemical components, are not readily ame- 
nabie to  classification. I t  thiis occurred that thc classification of 
elements lagged many years behind that of compounds, and, in  
fact, no general agreement had been reached among chemists as  
t o  the classification of elements for nearly half a century after 
the systems of classification of compounds had become established 
in general use. 

Probably the earliest steps towards the classification of the ele- 
ments were taken by J. W. Dobereiner between 1817 and 1829, 
when he showed that certain triads of elements possessed close 
relationships between their members, the alkaline-earth metals, 
calcium, strontium, and barium, for  example, having many prop- 
erties in common, those of strontium being a mean between those 
of calcium and barium. Similarly in  the halogen triad, the prop- 
erties of bromine are a mean between those of chlorine and iodine, 
while in  the alkali metal triad the properties of sodium are a mean 
between those of lithium and potassium. J. B. A. Dumas, L. 
Gmelin, E. Lenssen, Max Pettenkofer, and J. P. Cooke, be- 
tween 1828 and 3854, expanded DSbereiner's suggestions by  
showing that similar relationships were more extensive than be- 
tween triads of elements, fluorine being added t o  the halogens, and 
magnesium t o  the aIkaline-earth metals, while oxygen, sulphur, 
selenium, and tellurium were classed as  one family, and nitrogen, 
phosphorus, arsenic, antimony and bismuth a s  another family of 
elements. 

Many attempts were subsequently t o  prove that the 
atomic weights of the elements were expressible b y  a n  arithmet- 
ical function, and in 1862 A. E. B. de  Chancourtois proposed a 
classification of the elements based on the new values of atomic 
weights (q.v.) consequent on Stanislao ~ ~ ~ ~ i ~ ~ ~ ~ ~ ' ~  system of 
1858. D e  Chancourtois plotted the atomic weights on a helical 
curve such that corresponding points differed by  16, the atomic 
weight of oxygen. This curve brought closely related elements on 
to corresponding points, and he suggested in  consequence that 
"the properties of the elements are the properties of numbers," a 
i-emarkable prediction in the light of the modern view that the 
elements are characterized by  the natural numbers from unity on- 
wards which express the numbers of electrons in  atoms. (See  
ATOMIC NUMBERS.) I n  the following year, 1863, J. A. R. New- 
lands proposed a system of classification of the elements in the 
order of atomic weights, the elements being assigned ordinal 
numbers from unity upwards and divided into seven groups having 
properties closely related t o  the first seven elements, hydrogen, 
lithium, beryllium, boron, carbon, nitrogen and oxygen. This sep- 
tenary relationship was termed the law of octaves, by analogy with 
the seven intervals of the musical scale. A somewhat similar 
classification was put forward by William Odling a year later, 
and in 1869 Dmitri 1. ~ ~ ~ d ~ l ~ ~ ~ ,  as a result of an extensive 
correlation of the properties and atomic weights of the elements, 
proposed the periodic law by  which "the elements arranged ac- 
cording to the magnitude of atomic weights show a periodic 
change of properties." 

T h e  Periodic  Classification of the E l e m e n t s  as proposed 
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by MendelCev in 1869 had few advantages over the classifications 
of Newlands and Odling, the families of elements in all three classi- 
fications being arranged in horizontal rows. The principal virtue 
of MendelCev's classification lay in the fact that he clearly recog- 
nized that the outstanding periodic property of the elements is 
valency ( q . ~ . ) .  Valency is a number that expresses how many 
times the equivalent weight of an element is contained in its 
atomic weight. As the equivalent weight of a n  element is the 
weight of it which combines with, displaces from combination, 
or is otherwise chemically equivalent to  unit weight of hydrogen, 
the valency of a n  element is simply the number of atoms of 
hydrogen that are equivalent to  a n  atom of the element in  chemical 
combining capacity. Mende16ev7s classification was essentially a 
classification by valency, the elements falling into seven families 
with valency from one t o  seven respectively. This classification 
by valency was further emphasized by MendelCev in 1871, when 
he put forward an improved form of the periodic table, in which 
the families of elements were arranged in eight vertical groups 
having valency from one t o  eight. This form of the table has 
continued unchanged to the present day, and on i t  is based prac- 
tically the whole modern system of arrangement and classification 
of chemical knowledge. Moreover, on this periodic arrangement 
is ultimately based the bulk of scientific knowledge of the elec- 
tronic structure of atoms. 

After the formulation of the periodic law and classification by 
MendelCev, numerous attempts were made to express the law in 
rigid terms and the classification in a completely unambiguous 
form. Most of these, which have no longer even historical impor- 
tance, served merely to  demonstrate that the octet arrangzment by 
valency is indispensable to  the classification of the elements. The 
discovery of the inert gases, argon, etc., by Lord Rayleigh and 
Sir William Ramsay from 1894 onwards, introduced a new com- 
plication into the periodic classification. The properties of argon 
indicated that it  should be placed between the highly electro- 
negative element, chlorine, and the highly electro-positive element, 
potassium, that is, between a halogen element and an alkali metal. 
As the inert gases have no valency, MendelCev proposed to create 
a new "zero" group to accommodate them, thus increasing the 
number of groups or  families from eight to  nine, despite the 
fact that several places in group VIII.  were unoccupied. For 
example, neon is the sole element having atomic weight between 
that of fluorine in  group VII. and that of sodium in group I., and 
could thus have been accommodated in one of the vacant spaces 
of group VIII. of MendelCev's table. The other inert gases could 
also be fitted into the remaining vacancies of group VIII.  

This classification of the elements into eight families or groups, 
having valency from one to eight respectively, presents certain 
anomalies. For example, only one element, hydrogen, precedes 
the inert gas helium of group VIII., though there are seven other 
groups. The inert gas argon has atomic weight greater than potas- 
sium in group I., though it  should have smaller atomic weight 
according t o  i ts  position in  the group VIII.  preceding; the proper- 
ties of cobalt indicate that it  should precede nickel in the classi- 
fication, though its atomic weight is slightly greater; the atomic 
weight of iodine in  group VII. is less instead of greater than that 
of tellurium in group VI.; the triad of elements, iron, cobalt and 
nickel, require t o  be placed in group VIII., in order that univalent 
copper shall fall into group I., and similarly with the triads 
ruthenium, rhodium, palladium, and osmium, iridium, platinum. 
The anomalies relating t o  the position of hydrogen and that of 
these triads are inherent in  the periodic classification. The anoma- 
lies relating to  atomic weight are, however, only apparent. 

MendelCev assumed that the periodicity of properties was a 
function which depended primarily on the magnitude of the atomic 
weights. I t  is certain that this is not strictly true, and that the 
order of the elements follows another function, the numbers of 
electrons in atoms, known as the atomic numbers (q.v.). These 
numbers are based on the theories of Sir Ernest Rutherford and 
Niels Bohr as to the structure of atoms. I n  Rutherford's theory 
an atom consis~s of a central massive nucleus surrounded by nearly 
massless negatively charged electrons, sufficient in number to 
neutralize the positive nuclear charge. Bohr's theory involved a 

quantitative explanation of the lines in the spectra of atoms in 
terms of the nuclear charges, and was utilized by  H. G. J. Moseley ' 

to  determine the nuclear charges from X-ray spectra. Moseley's 
work showed that atoms,'adjacent m the periodic classification, 
differ by unity in nuclear charge and therefore by one electron. 
Assuming that iron had 26 electrons as  the 26th element in the 
chemical order, Moseley showed that cobalt had 27 and nickel 
28 electrons, despite the fact that nickel has a smaller atomic 
weight than cobalt. The  method was successfully applied t o  the 
other periodic anomalies, and it  was proved that the true order 
of the elements in the classification is that of atomic number, not 
atomic weight. The periodic law consequently states that the 
properties of the elements are periodic functions of their atomic 
numbers. 

T h e  Abr idged  o r  T y p i c a l  Classification.-Examination of 
the properties of the elements in the order of atomic number 
shows that the elements fall into series or periods of eight families 
having valency from one to eight respectively. The first series, 
consisting of hydrogen and helium, may be regarded as a rudi- 
mentary or  primitive period, hydrogen being the prototype of all 
the valent elements and helium the prototype of all the non-valent 
or inert elements. The  eight elements succeeding helium, lithium 
to neon, form a period of eight groups from I. to VIII. The next 
eight elements, from sodium to argon, form a similar period of 
eight groups. These two octet periods may be regarded as gener- 
alized types for the classification of the remaining elements. In- 
stead of eight, however, there are 18 elements up  to the next 
inert gas, krypton. Of these 18 only eight exhibit close resem- 
blance to the preceding elements of the two short typical periods. 
These eight elements are potassium, calcium, gallium, germanium, 
arsenic, selenium, bromine and krypton-exactly sufficient t o  
fill the eight groups of this 4th period. This arrangement leaves 
a gap of ten in atomic number between calcium (20) and gallium 
(31), by excluding the ten elements from scandium to zinc. These 
ten elements exhibit a gradual transition in properties from close 
resemblance to calcium on the part of scandium to close 
resemblance to gallium on the part of zinc. The ten excluded 
elements may consequently be regarded as  a first transition series 
bridging a gap in atomic number and in properties between more 
typical elements of the period. 

Similar considerations apply to  the 18 elements from rubidium 
to the next inert gas, xenon, ten elements from yttrium t o  cadmium 
being excluded and relegated to the second transition series, 
leaving a typical period of eight elements, rubidium, strontium, 
indium, tin, antimony, tellurium, iodine a ~ d  xenon. I n  the next 
period, the sixth, 32 elements occur from caesium to the inert gas 
radon. Nevertheless, as  in the two preceding periods, only eight 
elements are closely related to  those of the sbort typical periods, 
these eight being caesium, barium, thallium, lead, bismuth, polo- 
nium, the unknown halogen element 85, and radon; 24 elements 
from lanthanum to mercury are consequently excluded and rele- 
gated t o  the third transition series. I n  the last period, radium 
alone shows close resemblance t o  elenients in the typical periods, 
and the remainder, actinium, thorium, protoactinium and uranium, 
are consequently relegated t o  the fourth transition series. 

The typical classification of the elements, shown in Table I. ,  
thus consists of 7 periods each consisting of eight groups, each 
period, except the rudimentary 1st) and the incomplete 7th, com- 
mencing with an alkali metal and ending with an inert gas. This 
arrangement illustrates the extreme regularity of the periodicity 
of properties of the elements included in this abridged classifi- 
cation. I t  further reveals that basic or alkaline character in- 
creases steadily in each vertical group from a minimum in period 
one to a maximum in period seven, and decreases steadily in  each 
horizontal period from a maximum in group I. t o  a minimum in 
group VIII.  This decrease in basicity in each period, however, is 
not quite uniform, but occurs by a series of leaps, all the elements 
yielding alkaline hydroxides being i n  groups I. and II., those 
yielding amphoteric hydroxides (soluble in both acids and alka- 
lis) being included in groups 111. and IV., while all the acidic and 
non-basic elements are included in groups V. to  VIII .  The ele- 
ments can thus be further classified into an alkalifze class of two 
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TABLE I. A bridged Periodic Clnssi$cation 

Period . . 

, . : 1 A , 

. . 
Valency 

+ I + 2 

c 4 2 0  Ca* 31 Ga 32 Ge 33 As 1 34 Se .' " 38 Srt-1 49 In 

35 Br 36 Kr 

5 50 Sn 53 I 

6 55 Cs 82 Pb 83 Bi 85 - 86 Rn 1 56 Ba** 81 T1 

I ?  87 - 88 Rat . . . . . . . . 1 

I I I t e r c I V  1 . . r-:"ine a" acid: -- VIII. 

+3 $4 4-5 + 6 +7 zero 

*Ten elements. 21 SC to zo Zn 
tTen elements, 39 Y to i 8  Cd 
**Twenty-four'eiements, 57 La to 80 FIg to 'I' 

Group 

Group Valency 

Jlinimum Valency . 

*Pourteen elements, jS  Ce to 71 Lu, relegated to Table 111. 

$All elements after 89 Ac 

groups I. and II., and a~nphoteric class of two groups 111. and IV., 
and a ~zon-alkali~te or acidic class of four groups V. to VIII. I t  
may further be observed that, where elements exhibit variable 
valency, this variation occurs by two or four units. Elements 
of group III . ,  for example, exhibit variable valencies of three and 
one, those of group IV. valencies of four and two, those of group 
V. valencies of five, three and one, and so forth. This variation 
of valency by two or four units is intimately related to the three 
main classes of elements, the alkaline class of two groups, the 
amphoteric class of two groups, and the non-alkaline class of four 
groups, a reduction in valency of two or four units being accom- 
panied by an increase in basic character equivalent to a decrease 
in group number of two or four units. Thallium of group III. ,  for  
example, on reduction from valency three to one, exhibits the 
properties of an alkali metal of group I. with valency one. 

The variations in alkaline character of the elements of Table I., 
as one proceeds either along the horizontal periods or down the 
vertical family series, lead, by a sort of cross-hatching, to  a mani- 
festation of resemblances between elements otherwise unrelated 
in the classification. For example, these variations explain the 
close resemblance of beryllium and aluminium, two metals which 
are not in the same group or period. I n  a similar way resem- 
blances arise between lithium and magnesium, and between boron 
and silicon. So pronounced is this diagonal resemblance in the 
periodic table that a line, drawn between beryllium and boron 
and between aluminium and silicon and continued diagonally 
across the table, completely separates all the metallic from all 
the non-metallic elements, and allocates hydrogen and arsenic to  
the non-metals and antimony to the metals. All the known non- 
metals are in the abridged classification (Table I . )  which also 
includes a space for the missing halogen (eka-iodine). 

T h e  T r a n s i t i o n  Series.-The elements excluded from the 
abridged classification, as showing considerable divergence in prop- 
erties from the typical elements of the first two octet periods, are 
ten in the 4th period, ten in the 5th period, twenty-four in the 6th 
period, and four of the five known elements of the '7th period. 

TABLE 11. Transifiol? 

I 
Examination of the properties of the ten transition elements of the 
4th period, reveals that these elements can be arranged in a period 
of eight groups, I I I . ,  IV., V., VI., VII., VIII., I. and II . ,  scan- 
dium, the lightest element, being proper to group III. ,  and zinc, 
the heaviest element, proper to group II., the triad, iron, cobalt 
and nickel, being included within group VIII. A similar arrange- 
ment holds good for the ten transition elements of the 5th period, 
yttrium, the lightest, being proper to group 111. like scandium, and 
cadmium, the heaviest, to  group 11. like zinc, the triad, ruthenium, 
rhodium and palladium, being included within group VIII.  

I n  the 6th period, however, there are 2 4  transition elements. 
The heaviest nine exhibit extremely close resemblance to  the 
heaviest nine of the two preceding transition periods, celtium 
(hafnium) thus being proper to  group IV. like zirconium and 
titanium, while mercury is proper t o  group 11. like cadmium and 
zinc, the triad, osmium, iridium and platinum like its two fore- 
runners being included within group VIII.  Group 111. alone re- 
mains unoccupied and 15 elements remain in this transition series. 
These 15 elements, the "rare earth" metals from lanthanum to 
luteciurn, all exhibit characteristic trivalency and a n  extremely 
close resemblance to yttrium and scandium of the preceding two 
periods. The 15 elements are consequently all proper to  group 111. 
Of these 15, however, lanthanum alone is characteristic in yielding 
a strongly alkaline hydroxide and diamagnetic salts. The  remain- 
ing 14 elements, cerium to luteciurn, may, therefore, be relegated 
to a transition sub-series, lanthanum remaining as the typical 
group 111. element of this transition period, thereby reduced to 
ten elements closely resembling the ten in each of the preceding 
transition periods. The 14 excluded elements (see Table 111.) can- 
not be arranged to form a period as none of them exhibits valency 
higher than four or lower than two. They thus constitute an 
anomalous sub-series of this transition period. 

I n  the last period, the 7th, the transition series includes only 
the radioactive elements, actinium, thorium, protoactinium, and 
uranium, with valency from three to  six respectively. These ele- 
ments may, therefore, be allocated to groups III . ,  IV., V., and VI. 

Classi.fication 

Class I High natural valency I Low natural valency I 



PERIODIC LAW 

Period . 

TABLE 111. "Rare Earth" Transition Subseries (period 6, group 111.) 

Class . . . .  "Cerium earth" elements "Luteciurn earth" elements 

Element . . . . . .  
Atomic Number . 

Valency . . .  

Minimum 2 2 2 2 2 2 2 

2 3 L i / 4 B e I s B  / 6 C  1 7 S ) 8 O  I g F  / r o s e  

3 11 S a  1 1 2  l f g l  13 41 114 Si / r j  P 1 1 6  S 117 C1 / 18 A 

19 I; 1 2 0  Ca 1 2 1  SG 122 l'i 123  V 1-14 Cr 12; J f ? z l z 6  Fe, 27 Co, 28 
A ----- 

of the transition period. As there is no gap in atomic number be- 
tween actinium (89) and thorium (go), similar to the gap of 14 
between lanthanum (57) and celtium (72) in the preceding transi- 
tion period, it may be regarded as certain that the transition ele- 
ments of period 7 do not include a "rare earth" sub-series similar 
to  that of period 6. 

The transition classification, shown in Table 11. consists of four 
similar periods comprising an octet of groups from 111. to 11 ,  each 
period containing a triad of elements in group VIII. and a single 
element in each of the other groups. This classification resembles 
the abridged or typical classification in that basic character de- 
creases in each period from a maximum in the lightest to a mini- 
mum in the heaviest element, and increases in each group from a 
minilnuin in the lightest to a maximum in the heaviest element. 
The transition classification differs from the abridged classification 
in that valency differences of one unit in an element can exist, 
that all the elements are metals, and that nearly all can yield col- 
oured salts a t  all stages of valency, whereas the valency difference 
for elements in the abridged classification is invariably two or four 
units. 

T h e  Complete  Periodic  Classification.--On combining the 
abridged classification (Table I.)  with the transition classification 
(Table II.) ,  the full periodic classification including the whole of 
the known elements is obtained, and is shown in Table IV. 

Seven main periods suffice to  include all the elements, a rudi- 
mentary period of two elements, two simple or short periods each 
of eight elements, and four complex or long periods each consist- 
ing of two sub-periods. Each period comprises eight groups com- 
mencing with I. and ending with VIII., the simple periods and the 
first sub-periods of the long periods terminating with inert or 
noble gases, whereas the second sub-periods of the long periods 
terminate with noble metals. To  indicate the close resemblance 
of hydrogen in its univalency to the alkali metals and to the halo- 
gens, it is included in both groups I.  and VII., helium being in- 
cluded in group VIII.  from its close resemblance to the other noble 
gases, despite the fact that it  differs from them in possessing only 
two instead of eight potential valency factors or electrons. 

The transition elements are shown in thin type to distinguish 

T ~ B L E  IV. Periodic 

them from the elements most closely allied to the typical elements 
of the first two octet periods. To  preserve the symmetry of the 
octet classification, the I; "rare earth" elements of group 111, 
succeeding barium in atomic weight, are represented only by their 
most typical member, lanthanum, the other 14 being shown in 
detail in a footnote to the table. 

Mendelkev stated that a natural law only acquires scientific im- 
portance when it  yields practical results in elucidat~ng unex- 
plained phenomena, in disclosing unrecognized occurrences, and in 
evoking verifiable predictions. The periodic law has been used in 
the classification of the elements, in the determination of atomic 
weights of elements from equivalent weights, in correcting atomic 
weights, in the prediction of the existence and properties of new 
elements and in the determination of the electronic structures of 
atoms. I t  was used by MendelCev to determine the atomic weights 
of indium and beryllium, which were then in dispute and could not 
be settled, as only the equivalent weights were known. I n  the 
same way MendelCev was enabled to predict the existence and 
properties of eka-boron, eka-aluminium, eka-silicon, eka-manga- 
nese, dwi-manganese, and eka-tantalum, now identified with the 
elements scandium, gallium, germanium, masurium, rhenium and 
polonium respectively. Similarly the discovery of the noble gases, 
helium and argon (crude) led to the prediction of eka-helium, and 
eka-, dwi-, and tri-argon, now known as neon, krypton, xenon and 
radon respectively. (See ATMOSPIIERE.) 

I n t e r p r e t a t i o n  of t h e  Per iod ic  Law.-The recognition of 
the existence of a definite periodicity in the chemical properties 
of the elements, particularly with regard to valency, soon led to  
many hypotheses as to  the inner meaning of the periodic law. At 
first, attempts were made to express this periodicity in terms of 
mathematical relations between atomic weights, but af ter  the 
periodicity of properties was found to be a function of atomic 
numbers, instead of atomic weights, investigations were almost 
solely directed to the relations between electrons in atoms. All 
modern interpretations of the periodic law are based on hypotheses 
as to the electronic structures of atoms, and all possess the com- 
mon feature that they postulate, tacitly or explicitly, the existence 
of a natural law of uniform atomic plan to which all atoms con- 

Classification 

I 

*With 58 Ce, 59 Pr, 60 .hTd, 61 11, 62 Sm ,  63 Eu, 64 Gd, 65 Tb, 66 Dy, 67 110, 68 Er, 69 T?n, 70 1.6, 71  Lzb. 
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I 
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form. Essentially this law is that the electronic structural pattern 
of every atom is a recapitulation of the patterns of all atoms 
having fewer electrons. 

Examination of the periodic classification a t  once reveals that 
the most basic or alkali-forming atoms have electrons which are 
most easily detached, and that, in general, basic character is pro- 
portional t o  electron mobility. Take, for example, the thallium 
atom: i t  possesses a single most feebly attached electron responsi- 
ble for the powerful alkalinity of its hydroxide in which the 
valency is unity; it  further possesses two more firmly attached 
electrons by which it  becomes trivalent and yields an oxide of 
relatively feeble basicity. I t  is evident that the electrons in an 
atom are not all equally firmly bound, but that there is a pro- 
gressive increase in firmness of binding as more and more elec- 
trons are disclosed by increase of valency. If different atoms are 
compared, this rule of increase of firmness of electron binding with 
valency increase is still found to hold true, bivalent magnesium, 
for example, being less basic and having more firmly bound elec- 
trons than univalent sodium. This general feature is abundantly 
evident in the abridged classification (Table I . )  in which basic 
or alkali-forming character decreases steadily in each period from 
group I. to group VIII.  

The maximum firmness of binding of electrons observable in  
the elements of group VIII.  in  each period, leads to curious re- 
sults. Helium of atomic number 2 and with 2 electrons is chemi- 
cally inert. The next element, lithium, of atomic number 3 and 
with 3 electrons, is definitely only univalent and thus possesses 
2 electrons which resemble the helium 2 in being unavailable for 
chemical combination by  valency. From lithium, valency and 
firmness of electron binding increase t o  a new maximum in neon, 
which is chemically inert like helium. I n  each period the same cir- 
cumstances are observable, leading to the conclusion that the 
inert gases represent specially stable arrangements of electrons. 
This arrangement is obviously one of 2 electrons for helium, and 
8 for all the other inert gases. 

The fact that each period begins with a univalent alkali metal, 
following a n  inert gas of the previous period, involves that each 
alkali metal contains the stable structures of all the preceding inert 
gases, and similarly for every other element in the classification. 
The bivalent group 11. element radium, for example, must contain 
the structures of the inert gases radon, xenon, krypton, argon, 
neon and helium, and must, therefore, contain the seven electron 
groupings, 2, 8, 8, 8, 8, 8, 2 in order of decreasing firmness of 
electron binding, that is, from the atomic nucleus outwards, 
the last 2 being the valency electrons. The number of elec- 
tron groups is 7, radium being in the 7th period. In  Bohr's theory 
of atomic structure, based on spectral evidence, these groups of 
electrons are referred to  as quantum groups and are characterized 
by quantum numbers from I to  7, which are identical with the 
ordinal numbers appropriate to  the various chemical periods. 
This description of electron groups by quantum numbers is con- 
venient to  avoid confusion between the facts of periodic classi- 
fication and those of electronic structure. 

Law of Uaiform Atomic Plan.-It has been indicated that the 
elements in each chemical period fall into three classes, an alkaline, 
an amphoteric, and a non-alkaline class, consisting of 2,2 and 4 ele- 
ments respectively per period. I t  has further been indicated that 
valency variation occurs only by two units, that a bivalent ele- 
ment can never be univalent, a quadrivalent element never trival- 
ent. This involves that 2 valency electrons in an atom are most 
firmly bound, 2 less firmly bound and any remaining least firmly 
bound. Sulphur, with 6 electrons, for example, can be bivalent 
with 2 weakly bound electrons, quadrivalent with a further 2 more 
firmly bound, and sexavalent with a further 2 still more firmly 
bound. Hence, the inert gas octet of electrons comprises three 
sub-groups, the first with 2 electrons most firmly bound, the 
second also with 2 but less firmly bound, and the third with 4 
electrons least firmly bound. This 2, 2, 4 sub-grouping is discerni- 
ble throughout all the periods shown in the abridged classification 
and is thus present in each quantum group of electrons in all 
atoms. 

In  the 4th chemical period, ten elements intervene between 

groups 11. and 111. and form a transition series, and i t  can be 
shown that none of the ten transition elements possesses more than 
2 electrons of the 4th quantum group, and that all the 10 more 
firmly bound electrons are proper to  the 3rd quantum. Examina- 
tion of the transition classification shows that it  is divisible into 
two classes (see Table II . ) ,  the first consisting of 4 elements with 
high natural valencies and the second of 6 elements with low 
natural valencies. This division of the transition period corres- 
ponds with a division of the ten electrons into two sub-groups of 
4 more firmly and 6 less firmly bound. This sub-grouping is gen- 
eral throughout all the transition series and leads t o  the conclu- 
sion that the grd, 4th and 5th quantum groups can be extended 
from the 2, 2, 4 sub-grouping of the inert gases t o  2, 2 ,  4, 4, 6 
discernible onwards from univalent copper, silver and gold, 
respectively. 

I n  the 6th chemical period, 14 elements intervene between 
groups 111. and IV. of the transition classification and form a 
transition sub-series. I t  can be shown that the firmness of binding 
of the 14 electrons concerned relates them to the 4th quantum 
group. This sub-series can further be shown on various grounds 
to be divisible into two classes. the first comprising the six cerium 
earths and the second the eight lutecium earths (usually referred 
to as the "yttrium earths"). This division of the sub-series corres- 
ponds with a division of the 14 electrons into two sub-groups of 
6 electrons more firmly and 8 less firmly bound. The 4th quantum 
group is thus extended from the sub-grouping 2, 2, 4, 4, 6 to 2, 2, 
4,4, 6, 6, 8. 

From the foregoing group and sub-group schemes, the structure 
of the heaviest atom, uranium with 92 electrons, may be deduced 
to contain the groups 2, 8, 18, 32, 18, 8, 6, comprising the sub- 
groups 2; 2, 2, 4 ;  27 2, 4, 41 6 ;  2, 2, 4, 4, 6, 6, 8 ;  2, 2, 4, 4, 6 ;  
2, 2 , 3 ;  2, 2, 2. The precise form of the law of uniform atomic 
plan is now evident. The maximum numbers of electrons in main 
groups are equal to  twice the squares of the natural numbers, 
2 ( I ~ ,  22, 32, 42) =2, 8, 18, 32 ; the number of sub-groups in a main 
group is equal to one less than twice the natural number char- 
acterizing the group, the 4th group having 2x4- I = 7 sub-groups; 
the numbers of electrons in the sub-groups of a main group are 
equal to twice the natural numbers taken in duplicate, the last 
sub-group being unduplicated and equal to twice the natural num- 
ber characterizing the main group, the 4th group having the sub- 
groups, 2 ( I ,  I ,  2, 2, 3, 3, 4 )  =2, 2, 4, 4, 6, 6, 8. This law of uni- 
form atomic plan discloses clearly the inner meaning of the pe- 
riodic law of chemistry in terms of the arrangement of electrons 
within atoms. 

BIBLIOGRAPHY.-J. N. Friend, A Text-book of Inorganic Chemistry, 
vol. i., p. 265 (1917) ; J. W. Mellor, A Comprehensive Treatise on 
Inorganic and Theoretical Chemistry, vol. i. p. 248 (1922) ; J. D. Main 
Smith, Chemistry and Atomic Structure (London, 1924). 

(J. D. M .  S.) 

PERIODONTOCLASIA or PYORRHEA ALVEO- 
LARIS : see PYORRHOEA. 

PERIODS OF ART. An art period is that duration of 
time within which the main arts, both fine and applied, show 
a general recognizable trend or group of characteristics. These 
characteristics which the reader will find described under the 
various articles listed a t  the end of this article, like those of 
the human beings who created them, are usually complex and 
difficult to  describe, often being wholly unrecognizable until the 
observer has equipped himself with a considerable experience in 
the identification, comparison and classification of various works 
of art and, even when he is so equipped, these characteristics 
are sometimes found to be the basis of irreconcilable discussion 
so far as details are concerned, by the greatest of experts. That 
there are, however, specific characteristics upon which the ma- 
jority of authorities agree and which clearly indicate the time and 
geographical location on the earth's surface, wherein some certain 
work of ar t  was conceived and made, cannot be denied. I t  is on 
such expert classification quite as much as upon the deductions 
of archaeological research that the whole fabric of the history 
of art, as well as our understanding of the extent and characteris- 
tics of the various cultural periods, is based. 
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The chart which extends over the following tour pages gives a chronological and geographical outline of the various periods of art  throughout the world 
location is indicated by the name of the country or general area specified at the tops of the columns of the chart. The years, starting a t  6000 B.C., or 
years i n  extent and the later ones being finally reduced on the second part of the chart to 100 years i n  extent. 

The first part of the chart covers the t ime from 6000 B.C., or earlier, to A.D. 350, the second, from A.D. 350 t o  the present time. It should 
had been arrived at. 

In  the indication of a given period a solid l ine shows the length of t ime during which its influence was felt. I f  the beginning or end of the line is 
had a definite beginning or end, such as did many of those in China identified by the dynasties in which they occurred. 

The datings of the earliest periods are necessarily vague, often being legendary in character and consequently frequently the tield of controversy. 
latter part of this article, as well as by the authors under whose strict supervision each statement was carefully weighed and checked. Under the heading 
of great doubt; the common names for these cultures are therefore given. Similarly the divisions under the headings "Aegean and Greece" and "Italy" 

Civil ization seems to have developed from barbarism first in Egypt, i n  the Tigro-Euphrates Valley, in India or i n  China, though authorities differ as 
ture or such racial questions as may arise in a consideration of pre-historic India. I n  China where the bronze age preceded that of Europe the more or 
America" is used in the broad sense to  include also the earliest cultures of the Pueblo area in the southwestern United States. 

It is interesting to  note that the period between 500 B.C. and 350 B.C. coinciding w i th  the beginning of the iron age i n  northern Europe, witnessed 
the Etruscan; in Spain, the Phoenician and Carthaginian; in Western Asia, the early Persian; and finally in China the Chou Dynasty which produced 
his studies and keeo in mind the relative ~ r o w t h  and decline of the arts of various sections of the earth, in a way that would be very difficult otherwise 
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so that a clear understanding of the t ime of occurrence, the duration and the relationship of these periods can be gained at a glance. The geographical 
earlier, are grouped in to  sections indicated at the left hand side, and it w i l l  be noticed that these sections are not constant, the earlier ones being 2000 

be noted that the geographical divisions of the second section differ from those of the first, owing to the fact that more definite demarcations polit ioally 

dotted it shows a gradual development or decline. I f  there is an abrupt beginning or end terminated by a small cross-line this shows that the period 

Bu t  this compilation represents the concensus of the best founded opinions and has been carefully brought together by the authorities enumerated i n  the 
"Goth, Teuton, Hallstatt" are included a number of European cultural expressions irrespective of their actual racial origins which are s t i l l  a matter 
are called by their cultural names without consideration of any of the existing racial differences or similarities. 
t o  which cul ture came earlier. It was not thought advisable to attempt to indicate the differing racial elements that created Chaldean and Sumerian cul- 
less legendary dynasties of Hsia and Shang have been indicated in accordance wi th  the dating of the Chinese chronicles while the heading "Central 

the excellence of the Greco-Scythian period i n  the territory now known as Russia, while i n  Greece the Periclean culture was a t  its height; in Italy, 
some of the most beautiful bronzes known to  the collectors of to-day. Thus, the reader w i l l  find i t  possible, through the use of this chart, to  organize 
to  b r i ~ g  together from various sources of information. 
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shores of the Adriatic. 
A new use for these charts is illustrated i n  this second one: that of the study of one single period of art, such as the Gothic and its development 

"Early and Rayonnant" style in France followed almost immediately by its rise in Germany, Spain and England, later i n  Scandinavia, and st i l l  later 
characteristics that made the Baroque so appealing, at a later date, Gothic art soon became flamboyant as indeed it immediately afterwards became i n  
there was a revival i n  Gothic art  between A.D. 1800 and A.D. 1900 not oniy i n  Germany, France, and England, but i n  America where the original 
I n  the various countries and the approximate dates easily fixed i n  mind. 
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years t o  1 0 0  years owing to  the continually increasing speed i n  the development of a r t  periods throughout the world, but to alter and add to  the 
there was a strong mutual influence, each began a more or less individual national development. England, starting w i th  the Roman period, developed 
America which had known only Pueblo culture unt i l  the 17th  Century became inhabited by Europeans who brought to it and developed an entirely 
Christian work and certain work of the Italian Romanesque styles is quite impossible to  fix definitely. Both the Coptic under "North Africa" and the 
Byzantine. The word Byzantine as used on the chart is confined to that art produced under the direct influence of Constantinople, in Greece and on both 

i n  the various countries which fel t  its influence. Wi th  this section it may be seen that Gothic art  started between A.D. 1100 and A.D. 1200  i n  the 
in I ta ly where its influence lasted for only a comparatively short time, giving way to  the Renaissance. I n  Germany perhaps because of the same national 
France while i n  England it was, after the original introduction, first the "decorated" style and later the "perpendicular" style. It may also be seen that 
period had never existed. I n  the same way, the influence of the Roman, the Carolingian and Romanesque, as well as many other periods, can be traced 



This chart is not designed toshow chronolopical relationships though brought to  bear upon the various most important periods, omit t ing a l l  A dotted arrow indicates traces; a single arrow, definite but slight 
the earlier civilizations are near the top and the more recent arranged question of the original genius of each nation which received, amal- influence; a double arrow strong; and a tr ip le arrow such influence 
below (for chronological comparisons the charts on the preceding four gamated and translated these influences as well as added their own as t o  be a dominant factor i n  the period. Arrows running both ways 
pages should be consulted)-neither is there any attempt to  arrange contributions. The importance of the period is indicated by the indicate reciprocal influences such as those between Muslim Persia, 
the countr~es i n  which the periods occurred geographically, the weight of the outline. It w i l l  be seen that there are three classi- and T'ang China. I n  general ths  terms uwd are i n  their broadest 
primary intention being simply to  show those influences which were fications. interpretations; thus, "Romanesque" covers Carolingian, as well. 
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, As was pointed out in the notes under the first chart in the 

reference to the period between 500 B.C. and 350 B.c., there 
seems to occur at  times a nearly world-wide stimulus or depres- 
sion in the field of art. From A.D. 1400 to A.D. 1500 that great 
movement called the Renaissance prevailed through southern 
Europe; a t  the same time the Gothic movement in northern 
Europe was still productive; western Asia saw perhaps its highest 
pinnacle in painting, pottery making, rug weaving and the other 
arts; and in the Far  East the great Ming Dynasty (1368 to 1644) 
was a t  its height. I t  seems strangely inexplicable that though the 
individual causes seem t o  differ, in some cases being due to re- 
ligious fervour, in  others the pomp resulting from great wealth, 
the results were nevertheless equally worthy. 

Yet when we study that small part of the history of man of 
which we have records we find that the development of civiliza- 
tion has extended over only a comparatively brief period of time 
and that it  has in the various parts of the earth been parallel 
and consistent. Thus, though we of the western world may look 
down upon the civilization of the Far  East, perhaps because 
the East did not produce such efficient battleships, it is evident 
on closer study that the Chinese are very much like the West- 
erners. They understood and used bronze a t  about the same 
time and, though they have never taken the same interest in 
iron and steel, i t  was their invention of the lens and gunpowder 
which made possible these modern battleships. 

Not only were there a number of cultures which originated at  
about the same time, but it  must be kept in mind that from 2,000 

years ago (at just the time these cultures began to take on marked 
individual characteristics) travel, inspired by commerce and war, 
commenced to bind together the races of man with an ever 
stronger bond. I t  is therefore not so surprising that a t  certain 
given times man's development in the various parts of the world 
should be such as t o  produce simultaneously great artistic 
achievements. 

The tremendous wars which the Mongols waged under Jenghis 
Khan and which influenced the East and West alike may have 
dammed the flood of production until i t  rose to the irresistible 
pressure which found expression in the courts of the Ming Dy- 
nasty as well as  in those so  similar ones of Renaissance Italy. 
The religious fervor which made Gothic art possible was not dis- 
similar t o  that felt in Western Asia and China and both were 
probably the result of the oppressions of war and a t  the same 
time reactions against a too materialistic wealth. 

This consideration leads us to  question what now seems to be 
the world trend. What can be hoped for the immediate future? 
To  a remarkable degree the improved methods of travel and 
communication are bringing together the various peoples. Na- 
tional characteristics are being so blended as to show signs of a 
loss of identification. The Japanese artist is like the French, 
influenced by  CCzanne, and there are American sky-scrapers in 
China. Undoubtedly this is going to prove a happy thing for all 
ar t  as  well as  for civilization though just now the process is a 
discouraging one. There is bound, however, to  emerge a func- 
tional a r t  with a world-wide appeal. 

A much more threatening element is that easily perceived 
interest on man's part in the new toys provided him by a bounti- 
ful science. T h e  publics of all countries are becoming so inter- 
ested in the moving pictures that there is little time to spare 
for looking a t  paintings. Similarly, the radio, the automobile and 
a thousand other inventions bid for  man's amusement and time 
and compete with all artists. How long i t  will take the world tc 
adjust itself t o  this melting down of various characteristics, anc 
to the building u p  of wider and more profound characteristics: 
how long it  will take artists to  adjust themselves to  the nevr 
competitive demands and learn to  make use of the inventions oi 
science rather than combat them or have them make use of a r t  
is a question that cannot yet be answered, but it  is certain that 
until these two obstacles are overcome there can never be greaf 
art such as  there has been in the past. 

Thus we must get out of the habit of thinking that the last art 
is the best art.  There is more loss than gain to be seen when the 
earlier arts such as those of Egypt or China or Greece arc 

weighed in the scale against the modern, in  spite of (or perhaps 
because of)  all the new means available to artists of to-day which 
these earlier civilizations did not know. 

The following articles deal with the various periods of ar t :  
ART ; ARCHAEOLOGY ; Stone age : Palaeolitlzic, Mesolithic, Neo- 
lithic; Bronze Age; Iron Age; MALLSTATT; EGYPT: Art md 
Archaeology; Arclzitecture; INDIAN AND SINHALESE ART AND 

ARCHAEOLOGY; BABYLONIA AND ASSYRIA; PHOENICIA; ETRUS- 
CANS ; CARTHAGE ; WESTERN ASIATIC ARCHITECTURE ; PERSIA : 
Archaeology; PERSIAN ART, PAIXTING AND CALLIGRAPHY; PAR- 
THIA; PUEBLO; GREEK ART; ROMAN ART; BYZANTINE ART; 
CHINESE ARCHITECTURE; CHISESE PAINTING; CHINESE SCULP- 
TURE; JAPANESE ARCHITECTURE; JAPANESE PAINTING AND 
PRINTS ; JAPANESE SCULPTURE; ILLUMINATED MANUSCRIPTS ; 
ROMANESQVE ART ; GOTHIC ART ; RENAISSANCE ART ; BAROQUE ; 
LOUIS STYLES; ROCOCO; MODERN ART; MODERN ARCHITECTURE. 

Thanks must be given for their kind assistance in  providing the 
facts upon which the charts in this article have been constructed 
to Professor Alfred W. Tozzer, Dr.  Herbert J. Spinden, Dr. 
Ananda K. Coomaraswamy and Alan R. Priest. 

Bibliographies on the various periods will be  found a t  the end 
of the above-mentioned articles. (W. E. Cx.) 

PERIOECI, in Greek Perioikoi, in ancient Laconia the class 
intermediate between the Spartan citizens and the helots (9.v.). 
Ephorus says (Strabo viii. 364 seq.) that they were the original 
Achaean inhabitants of the country (Gr. T~~~OLKOL-"dwellers 
around"). The term, however, came to denote not a nationality 
but a political status, and afterwards inclqded Arcadians on the 
northern frontier of Laconia, Dorians, especially in  Cythera and 
in Messenia, and Ionians in Cynuria. They inhabited a large 
number of settlements, varying in size from important towns like 
Gythium to insignificant hamlets. They possessed personal free- 
dom and some measure of communal independence, but were 
under the immediate supervision of Spartan harmosts (governors) 
and subject to the general control of the ephors. They were ex- 
cluded from all Spartan offices of state and from the assembly, 
and, owing to the absence of any legal right of marriage (trrryapLa) 
the gulf between the two classes was impassable. See SPARTA. 

PERIPATETICS, the name given in antiquity to  the fol- 
lowers of Aristotle (q.v.), either from his habit of walking up  and 
down as he lectured to his pupils (Gr. n e p ~ r r a r ~ i v ,  t o  walk about, 
or from the rrepirraros covered walk) of the Lyceum. (See 
ARISTOTLE.) 

PERIPATUS, a genus of remarkable worm-like Arthropoda 
(4.v.) belonging to the class Onychophora (q.v.). The  name is 
often loosely used to denote all members of this class, which is in 
many respects intermediate between the segmented-worms (Annel- 
ida, 9.v.) and the Arthropoda (insects, spiders, crabs, etc.), 
though most nearly related to the latter. There are about 40 
species of Peripatlls, found chiefly in tropical America, tropical 
Africa and the East Indies. 

PERISCOPE, an optical instrument used in land warfare and 
in submarine navigation to enable an observer to  see his sur- 
roundings while remaining under cover or submerged. I t  invari- 
ably includes among its optical elements two mirrors or reflecting 
prisms to change the direction in which the light travels, the first 
t o  divert it dowri the interior of a tube and the second to guide it  
into a direction convenient for observation. I n  addition there is 
usually a more or less complex telescopic system, and in some 
types devices are added for taking ranges, for  measuring the 
speeds with which various objects are moving, for  searching the 
whole sky, and for varying the magnifying power of the tele- 
scope. 

The simplest type of periscope, consisting of a tube and two 
mirrors a t  its ends placed parallel to  one another and at a n  angle 
of 45' with the axis of the tube, is not of recent origin, but the 
great developments which have been made in modern times are 
due to  requirements for submarine navigation. These develop- 
ments secure a large angular field of view when the tube is  of con- 
siderable length and yet of restricted diameter and give an en- 
larged image. As in other military instruments, clear visiorr 
through the periscope even under adverse conditions is of grea-c 
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importance, and the beam of light brought to  the observer's eye 
must therefore be of a diameter large enough to fill his pupil when 
i t  is somewhat widely opened. These various conditions tend to 
be opposed to one another, so that the design of each instrument 
represents a compromise which may vary over a considerable 
range as  more or less importance is attached to one or the other of 
these requirements. 

A typical submarine periscope consists externally of a tube 
about 30 ft .  long and 6 in. in diameter except for a length of from 
two t o  three feet a t  the top, where the diameter may be reduced 
to two inches or even less. At the lower end a length of several 
feet of the full diameter is required for passing through the long 
stuffing box where the instrument enters the hull of the sub- 
marine. A diameter of about six inches is needed t o  resist the 
bending moment caused by the resistance of the water as the 
submarine advances; an increase in the diameter adds to the re- 
sistance offered by the periscope to the boat's progress. The 
narrowing a t  the top is introduced to make the part which pro- 
jects above the surface of the water less conspicuous. The optical 
effects of this constricted portion are so pronounced that the 
dimensions assigned to this part determine the design of the 
instrument. I t  is debatable whether the tendency has not been 
to attach too much importance to  this reduction in the diameter 
of the tube. 

I f  an observer looks through a series of tubes of the same diam- 
eter but of different lengths, placing his eye close to  the end of 
the tube, his field of view will be smaller with a long tube than 
with a short one. The factor governing the extent of the field of 
vision is obviously the proximity of his eye to the front end of the 
tube. Thus in a periscope the only way of increasing the field of 
view is to  locate the eye virtually near the top of the tube by 
inserting therein a system of lenses which, in addition to  satisfy- 
ing other conditions, will form an image of the observer's eye in 
the required position. These further conditions ensure the trans- 
mission to the real eye of all the light (assuming for the moment 
that all losses of light on refraction through the lenses of the in- 
strument may be neglected) that reaches the virtual eye position: 
roughly, they involve the insertion in the tube of a lens a t  inter- 
vals proportional to  the distance of the vlrtual eye from the open 
end of the tube. Thus if the field of view is to  be doubled the 
number of lenses needed in a tube of glven length and diameter 
must be doubled. Two tubes, the length and diameter of one 
being twice that of the other will give the same field of view, but 
the diameters of the light beams transmitted will be in  the ratio 
two to one. Since diameter of beam and angular field are recipro- 
cally proportional, the angular field may be doubled in the large 
tube for a fixed number of lenses without reducing the illymination 
below that obtained with the smaller tube. I t  follows that for a 
given angular field and a given diameter of emergent beam the 
number of lenses required is proportional to the length of the tube 
and inversely proportional to the square of its diameter. As an 
illustration, the number of lenses required t o  transmit a given 
beam down a tube three feet long and two inches in diameter will 
transmit the same beam down a tube 27 feet long if the diameter 
is increased to six inches. 

The chief objection to an increase in the nuqber  of lenses in 
a n  instrument is the reduction in the brightness and clearness of 
the image i t  involves. The brightness suffers because the amount 
of light transmitted through the instrument is decreased owing 
t o  reflection, absorption and scattering; the clearness is dimin- 
ished because, of the transmitted light, a decreasing proportion 
is concerned with the formation of the real image, the rest form- 
ing spurious images or appearing as mere fog. When these addi- 
tional lenses belong to a narrow part of the instrument, thelr 
powers, being inversely proportional to the interval between 
successive lenses-that is, proportional to the inverse square of 
the diameter of the tube-are high, and their effects in introduc- 
ing irremovable aberrations, such as chromatic aberration and 
curvature of field, are correspondingly great. From the optical 
point of view that narrowness in the tube, even for a short length, 
is very detrimental to the production of a good instrument. 

The optical system in a periscope is intended to give a view 

roughly similar to  that obtained by direct vision. Usually angular . 
magnification of one and a half is preferred. An angular field of 
about 40" is ordinarily attained, with an emergent beam of diam- 
eter 4 or 5 millimeters. 

The use of a simple telescope in addition to  the top and bottom 
reflectors would not allow such a field of view to be attained in a 
periscope of normal length. The typical method of developing 
more complex telescopes to meet the conditions consists in adding 
one telescope to another, with their objectives facing one another. 
The resulting magnifying power is the ratio of the magnifying 
powers of the component telescopes, and may therefore be kept 
down to the low value desired, while the leading lenses, which 
constitute the eyepiece of the first telescope, are of the small 
diameter needed. A system of this kind will yield satisfactory 
images near the axis whatever the separation of the two objectives 
may be; but in the outer parts of the field, owing to the obliquity 
of the corresponding beams between these lenses, the brightness 
of the image is reduced as the separation is increased. There is 
thus a limit to the length attainable by the use of two telescopes, 
but the addition of more telescopes gives correspondingly greater 
lengths. 

In  many periscopes a higher power than one and a half, nearly 
always six, can be introduced instantly in place of the lower power 
without any change in the focus or displacement of the centre of 
the field of view. I n  order to avoid loss of light or reduction of 
the field as seen by the observer (the "apparent" field), the 
change of power must be effected a t  the top of the instrument, 
that is, in the narrow portion of the tube. This requirement of 
course adds to  the difficulties inseparable from a narrow tube. 
Of the many different means of changing the power employed by 
different makers only one will be illustrated. 

When i t  is required to  search the complete sky, the top re- 
flector must consist of a prism, or alternatively of two prisms 
placed with their reflecting bases close together and parallel to  one 
another. The way in which light from different altitudes is directed 
down the tube is evident from fig. I. 

Pr inciples  of Construction.- The accompanying series of 
illustrations (figs. 2 to  4 )  show the general principles of construc- 
tion, together with the appearance of the two ends, in one of many 
patterns made by Messrs. Barr and Stroud. Fig. 2 shows dia- 
grammatically the arrangement of the optical parts in  a bifocal 
periscope giving a field of view of 40" with a power of I$ and a 
field of 10" with a power of 6. The system will be considered first 
as a high power instrument. Light enters through the plane 
parallel plate a, which is sealed into the tube, making a watertight 
joint; immediately afterwards it  is reflected downwards by the 
prism b, and is then refracted in turn by the lenses e, f and g, 
which constitute an inverted astronomical telescope. Of these e 
corresponds to the eye lens, f to the field lens of the eyepiece and g 
to the object glass. This telescope is followed by a second, com- 
prising four lenses h, k ,  m and n: h is the objective, k  a collector 
lens, which may be inoved along the axis of the tube for focusing 
and the remaining pair m and n together constitute the eyepiece 
of the periscope. The lower reflector is the prism I ,  t o  which the 
lens m of the eyepiece is cemented. 

The first telescope produces an inverted image of angular mag- 
nification measured by the ratio of the focal lengths of e and g. 
The second telescope magnifies this image in a ratio depending on 
the relation of the focal length of the pair of lenses h and k t o  that 
of the eyepiece m and n. By a proper selection of these focai 
lengths a power of six can be obtained. The inverted image formed 
by the first telescope is reinverted by the second, so that objects 
viewed through the periscope present their natural appearance. T o  
obtain a power of one and a half with a correspondingly augmented 
field, Messrs. Barr and Stroud introduce a Galilean telescope 
which gives an upright image in front of the system just described. 
Since a diminished angular magnification is to  be obtained, the 
negative lens c of the Galilean telescope precedes the objective d. 
When the high power is in use the lenses c and d are swung to one 
side, as a t  cl and dl,  against the side of the tube. Fig. 2 shows the 
paths of two beams through the low power system, that along the 
axis having the full cross section admitted by the lenses g and Ic 
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and the other from a point a t  the edge of the field showing by its 
smaller cross section the diminution in illumination which takes 
place. 

Fig. 3 shows the upper end of a Barr and Stroud periscope of 
the sky-searching type. The lower end is illustrated in fig. 4. 

T o  enable the observer's line of sight to be directed to any part 
of the horizon, the instrument is rotated about its axis by the 

I I 
F IG I.- DIAGRAM S HOW ING HOW LIGHT FROM D IFFERENT ALTITUDES 
I S  DIRECTED DOWN T H E  PERISCOPE T U B E  
F IG.  2.- GENERAL P R I N C I P L E  OF T Y P E  OF PERISCOPE U S E D  I N  S U B -  
M A R I N E S  
FIGS. 3 & 4.- SKY-SEARCHING TYPE,  SHOWING UPPER A N D  LOWER E N D S  

handles shown in fig. 4. When not in  use the handles can be folded 
out of the way. The eyepiece (between the handles in fig. 4) has a 
rubber cushion which serves as a protective guard. In  focus with 
the image of external objects are seen the graduations of vertical 
and horizontal scales. These scales enable the observer to make 
a fair estimate of the apparent sizes of objects and approximate 
distances. The bearing scale is projected into the field of view by 
means of a small prismatic telescope. As a result of this projec- 
tion the bearing scale appears in the top of the field of view so as 
to be readily seen by the observer without taking the eye from the 
eyepiece. 

In  addition to  reading the bearing it  is important that the 
observer should be able to  bring any object into the centre of 
the field of view without removing his eye from the eyepiece. 
This involves control over the angle of elevation of the line of 
sight and ability to  adjust the focus. By rotating one of the han- 
dles about its axis the top prism of this periscope may be adjusted 
for elevation. The two milled heads, which are shown projecting 
from the bottom of the periscope in fig. 4, control not only the 
entire focusing adjustment but also regulate the light filters. The 
change of magnification or power is brought about by rotating the 
second handle. 

I n  ordinary use the low power telescope is employed, and a 
change is only made to the high power when it is desired to ob- 
serve an object more minutely than is possible with the low 
power. As the low power embraces an angular area sixteen times 
as great as the high power, large regions can be observed much 
more rapidly than with the high pourer. 

Special provision has to  be made for desiccating the air in the 
interior of the periscope from time to time. The material of the 
tubes must be non-magnetic and not liable to be corroded by sea- 
water. Very slight action of this kind is serious, since it  causes 
the tube to work stiffly in its watertight gland. 

The principles of construction of periscopes for use on land 
are the same as those described for naval instruments. The con- 

ditions to be satisfied are in general less stringent than in sub- 
marine periscopes, and in the absence of important special fea- 
tures it  is unnecessary to give illustrations of these instruments. 
See the article "Periscope" in Dictionary of Applied Physics, 
vol. 4. (T. SM.) 

PERISSODACTYLA, an order of hoofed, 'herbivorous 
mammals, including the tapirs, horses, rhinoceroses and their ex- 
tinct relatives, in all of which the number of digits (toes) on each 
hindfoot is either three or one. The name Perissodactyla ("odd 
toes") was given by Sir Richard Owen, to distinguish the group 
from the Artiodactyla, or even-toed, ungulate (hoofed) mammals, 
in  which the number of functional digits on each foot is usually 
either four or two. 

T h e  earliest known perissodactyls (Lower Eocene) had four 
toes on each forefoot and three on each hindfoot. These numbers 
are still retained in the feet of the existing tapirs, but in the ances- 
tral rhinoceroses the outer digit of the forefoot (corresponding 
to the fifth of the human hand) gradually became reduced and 
finally disappeared, leaving three toes on each forefoot and three 
on each hindfoot, as in existing rhinoceroses. I n  the horse family 
the earliest known members started with four func t i~na l  digits in 
each hand and three in  each foot, the only tkaces of the first and 
fifth toes of the ancestral mammals being the inner and outer wrist 
bones (carpals) that formerly supported these digits. I n  the 
course of time the whole foot of the early horses grew very long, 
the side toes were lifted off the ground, became much reduced in 
size and were finally eliminated, the chief traces of the second and 
fourth toes of the original five-toed foot being the "splint" bones, 
or vestigial metacarpals, on the side of the greatly enlarged middle 
toe. This symmetrical middle toe of the horse therefore represents 
the logical extreme of the initial perissodactyl tendency for the 
axis of symmetry to  pass through the middle or third digit rather 
than between the third and fourth digits as in the artiodactyls. 

Both the perissodactyls and the artiodactyls were originally 
small, swift-footed, herbivorous mammals, in which the wrist and 
heel were raised far  above the ground and the animals ran on the 
enlarged nails, or hooves, of their principal digits. The numerous 
resemblances between perissodactyls and artiodactyls are chiefly 
independently acquired adaptations t o  similar habits. Even in 
Lower Eocene times (perhaps 60 million years ago) representa- 
tives of the two orders differed so greatly in skeleton and dentition 
that they must have been derived from widely different families 
of primitive placental mammals of the Cretaceous epoch. The old 
concept of the Perissodactyla and the Artiodactyla as being sub- 
orders of a single group, the Ungulata Vera or Diplarthra, is erro- 
neous and the two "sub-orders" are in  fact wholly distinct. 

As noted above, the oldest known perissodactyls are found in 
the Lower Eocene of North America and Europe. I t  was formerly 
believed that these were in turn derived from Phenacodus (q.v.), 
but more recent palaeontological research shows that Phena- 
codzu was a specialized side-branch of its own order,ehe Condy- 
larthra, and is definitely excluded from the ancestry of the 
Perissodactyla by numerous details of specialization. The direct 
ancestors of the Eocene Perissodactyla remain unknown. How- 
ever, the comparative morphology of the dentition and of the 
skeleton indicates that the Perissodactyla, like other orders of 
placental mammals, were derived eventually from small insectiv- 
orous placental mammals of the Cretaceous period. The origin 
and evolution of the numerous families of perissodactyls from the 
Lower Eocene through many ascending horizons of the Tertiary, 
has been intensively studied in Europe and North America, and 
their palaeontological history is more fully known than that of 
any other mammalian order. 

The early Eocene perissodactyls were small animals with four 
toes on each forefoot and three on each hindfoot. The upper 
molar teeth bore four principal cusps with two oblique cross- 
crests running from the two inner cusps forward and outward, 
toward the outer side. The two main outer cusps were conical, 
the second set further in toward the middle than the first, so that 
the outer half of the crown was oblique. Each lower molar crown 
was more or less W-shaped in top view. The premolars were not 
yet molariform, although the last upper premolar (p4) was already 
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well on the road toward the molar pattern. The front teeth (in- 
cisors) were all present, small and not peculiarly specialized. 

Horses.-From such a form the line leading to the horses began 
to lengthen the middle digits and lift the side toes off the ground; 
in the upper molar teeth the oblique cross-crests became markedly 
twisted, while the main outer cusps became broadly crescentic; 
the upper premolars gradually became more molariform until 
three of them equalled or even surpassed the molars in size and 
complexity. The subsequent evolution of the horse family is 
treated elsewhere (see EQUIDAE; HORSE). 

Tapirs.-In the line leading to the tapirs the number of toes 
did not change but the animals grew larger, heavier, and their 
feet broadened. I n  the cheek teeth the cross-crests became less 
oblique, more transverse, finally becoming two high, straight, 
sharp-edged ridges, shearing with similar ridges on the lower 
molars. The most distinctive feature is the trunk or proboscis, 
in which the nose and upper lip are combined into a mobile, more 
or less protrusile organ. The proboscis of the tapir, however, has 
no finger-like projection of the tip and lacks the mobility and 
adaptability of that of the elephant. The corresponding alterations 
in the skull of the tapir are far less than in the case of the ele- 
phant, involving only a moderate retreat or retraction of the 
nasal bones. The middle septum or  cartilage of the nose also is 
far  more conspicuous and extended further forward (see TAPIR). 
Thus the skeleton as  a whole retains much that was characteristic 
of the earliest Eocene members of the order. The feet, for in- 
stance, have the same number of digits and arrangement of all 
the elements as in the very earliest Perissodactyla, and the rest of 
the skeleton is also primitive except for the modifications of the 
nasal region for the support of the proboscis. Even the cross- 
crested molars are much like those of the Eocene lophiodonts 
(family Lophiodontidae). which were, however, intermediate 
between the tapirs and the rhinoceroses. 

Palaeotheres-The family of the palaeotheres (Palaeo- 
theriidae) was characteristic of the Eocene of Europe and was 
closely related to  the horse family. The typical genus, Palaeo- 
therium, resembled a tapir in  general proportions but had three 
instead of four toes on each forefoot; i t  had a t  most only the 
beginning of a proboscis; the upper molar crowns comprised 
a W-shaped outer wall and two oblique cross-crests united with 
the two conical inner cusps. The palaeotheres are connected with 
the horses through such small light-limbed forms as  Palaeoplo- 
them'um. 

Titanotheres.--The titanothere family (Titanotheriidae) 
ranged from the Lower Eocene of Wyoming t o  the summit of 
the Lower Oligocene in South Dakota, Nebraska and Saskatche- 
wan. Representatives have also been found in the Eocene of 
Europe and in the Upper Eocene and Lower Oligocene of Mon- 
golia. The oldest known titanotheres (Eotitanops) were about as 
large as a sheep but shaped more like a tapir except that they had 
no proboscis,while the nose and lips were possibly somewhat horse- 
like. The most distinctive character is found in the upper molar 
teeth, the crowns of which had a W-shaped outer wall, two conical 
internal cusps and vestigial cross-crests. The lower molar crowns 
were W-shaped. This general type of molar was retained through- 
out the history of the family, the chief modification being that in 
the later forms the W-shaped outer wall of the upper molar crowns 
became higher and more curved toward the mid-line of the palate, 
while the internal cusps remained conical and low. 

During the Eocene and Lower Oligocene the titanotheres be- 
came differentiated into numerous genera and over loo species. 
The fossil remains of the Oligocene were formerly abundant in 
the "Big Badlands" on the White river in South Dakota and 
Nebraska. The primitive perissodactyl numbers of four toes on 
the forefeet and three on the hindfeet were retained throughout 
the family. I n  the main lines leading to the Lower Oligocene end- 
forms the size of the body increased until a bulk surpassing that 
of the largest recent rhinoceros was finally attained. Of the 
middle-sized genera of the Middle and Upper Eocene the most 
notable was the genus Palaeosyops, comprising animals larger than 
tapirs, with widespreading feet, broad, rounded skull and low- 
crowned, circular-cusped molars. At the opposite extreme was 

the genus Dolichorhinus, with an extremely elongated skull and 
snout, laterally compressed but not long feet, and upper molars 
with deepened outer wall and flattened outer cusps. The genus 
Manteoceras ("prophet-horn") was more or less intermediate be- 
tween these extremes, but possessed a small bony swelling above 
and in front of the eye on each side of the skull. I n  later forms 
this swelling became more and more pronounced, until in the 
Oligocene titanotheres it  grew into huge transversely-paired bony 
outgrowths from the naso-frontal junction, above and in front of 
the eyes. The shape of these bony protuberances differed in the 
numerous genera and species. I n  the more primitive Oligocene 
forms the "horns7' were more or less three-sided, with a pointed 
tip, but in the more advanced genera they were broad transversely 
and compressed anteroposteriorly (Bro?ztothertum), or erect with 
cylindrical section (Megacerops), or club-shaped (Brontops robus- 
tus), or three-faced with a rounded, recurved tip (Alenodus). The 
skulls of these genera were relatively long (Brontotherizrm, 
Menodus), or wide (Brontops robustus, Megacerops), or of inter- 
mediate proportions (Allops). The skeleton of the largest titano- 
theres abounded in adaptations for the support of the huge bodies. 
Whereas the earliest forms had rather narrow hands and feet, the 
later giants of the race had very broad four-toed forefeet, parallel 
to those of the hippopotamus, and broad, short, three-toed hind- 
feet, parallel to those of the rhinoceros. The angles of the elbows 
and knees, which were well bent in the earlier running forms, 
opened out in the larger forms as in other "graviportal" mammals, 
while the ilium spread widely across the back to support the 
weight of the viscera. The great monograph on the titanotheres 
by H. F. Osborn affords one of the clearest and most interesting 
demonstrations of the facts of evolution yet recorded. 

Cha1icotheres.-The family of the chalicotheres (Chalico- 
theriidae) has been described under ANCYLOPODA. Here it  will 
suffice to  note that the primitive hoofs grew into long curved claws 
which seem to have been used for scratching the ground, perhaps 
in search of water and succulent tubers. The earliest known chal- 
icothere, Eomoropus of the Eocene of Wyoming, retained the 
primitive perissodactyl numbers of four toes in the forefeet and 
three in the hindfeet, while the upper molars approximated to the 
Eocene perissodactyl type. 

Rhinoceroses.-The family of the rhinoceroses (see RHINO- 
CEROS) is connected with that of the lophiodonts by such forms 
as Hyrachyus of the Eocene of North America. Hyrachyus has 
been called "the cursorial rhinoceros7' because by  comparison with 
its massive modern relatives it  was distinctly light-limbed. Some- 
what smaller than a South American tapir, i t  resembled that 
animal in the general configuration of its body and limbs. I t  did 
not, however, have a proboscis and, unlike a rhinoceros, it had no 
horn above the nose. All its front teeth of both jaws were un- 
specialized, not yet like those of later rhinoceroses. I t s  upper 
molar teeth, however, had already begun t o  foreshadow the 
rhinoceros type in the obliquity and marked flattening of the 
outer surface of the hinder outer cusp, although the two outer 
main cusps were not yet submerged in the general outer wall. 
None of the known species of Hyrachyus were directly ancestral 
to the lines leading to the later rhinoceroses, some of the fore- 
runners of which (named Prohyracodon and Eotrigonias) were 
already established during Eocene times. I n  Trigoleias of the 
Lower Oligocene the true rhinoceros characters of the molars and 
premolars were well defined and the second lower incisors had 
begun to be enlarged as tusks. On the other hand, Trigoltias was 
hornless and retained four toes on each forefoot and the upper 
canines, though small, were still retained. Most of the later 
Oligocene rhinoceroses had eliminated the fifth or outer digit of 
the forefoot and had also lost the upper and lower canines. I n  
Diceratherium, a small rhinoceros abundant in the Lower Miocene 
of Nebraska, a small transversely-placed pair of oval horn-swell- 
ings developed near the tip of the nasal bones. This group-became 
extinct during the Miocene Meanwhile the "aceratheres," o r  
hornless rhinoceroses of Europe, were numerous during the Oligo- 
cene and Miocene and some of them probably gave rise to the 
lines leading to the modern Sumatran and Indian rhinoceroses. 

In  addition to  these central forms there were many peculiar 



side lines. I n  the Miocene and Lower Pliocene of North America 
and Europe were swarms of extremely short-footed hippopotamus- 
like rhinoceroses (Teleoceras, etc.), with massive heads and very 
high-crowned molars and a single horn on the tip of the nose. 
The two existing species of African rhinoceroses and the related 
woolly rhinoceros of the Pleistocene of Europe are very highly 
specialized; their exact derivation is unknown. The strangest of 
all was the fossil Baluchitherizim from the Upper Oligocene of 
Turkestan, Baluchistan and Mongolia, a titanic animal with a skull 
over four feet long and an estimated height a t  the shoulder of 
13 feet. 

Besides all these true rhinoceroses, there were two extinct 
groups to  which some authors give the rank of distinct families, 
namely the hyracodonts and the amynodonts. The hyracodonts 
were small cursorial forms with rhinoceros-like molar teeth and 
unspecialized front teeth. Of these, the very small T ~ l o p u s  of 
the Middle and Upper Eocene had exceedingly long, slender, three- 
toed feet. The Oligocene Hyracodon was much larger,-about the 
size of a calf,-with stockier feet. Both genera were exclusively 
North American. The  amynodonts were larger forms, ,he oldest 
of which appears in the Upper Eocene of Utah. I t  was followed 
in the Lower Oligocene of the Big Badlands region of South 
Dakota by Metantynodolz, a somewhat hippopotamus-like form 
with enlarged tusk-like upper and lower canine teeth and very 
elongated oblique outer walls of the upper molars; the stout fore- 
feet retained four digits, the spreading hindfeet had the usual 
three toes of the rhinoceroses. Members of the same family have 
been found in the Lower Oligocene or Uppermost Eocene of 
Burma, Europe and Mongolia. 

O r i g i n  of the Order.-The Perissodactyla as an order prob- 
ably originated in the northern hemisphere, perhaps in basal 
Eocene times, from some as yet undiscovered relatives of the 
Eocene condylarths or protoungulates. By Lower Eocene times 
the group was well represented in western North America and 
western Europe and was already beginning to diverge into numer- 
ous families which have been classified by Osborn in five super- 
families, namely the Hippoidea (containing the lines leading to 
the palaeotheres and horses), the Chalicotheroidea (or chalico- 
theres), the Titanotheroidea (or titanotheres), the Tapiroidea (or 
tapirs and lophiodonts) and the Rhinocerotoidea (or rhinoceroses, 
hyracodonts and amynodonts). By Upper Eocene times the order 
was well represented in Burma and Mongolia. It was not until 
late Miocene or Pliocene times that the horses and tapirs pene- 
trated into South America and the group never reached even the 
outposts of the Australian region. I n  Africa, which is now its 
greatest stronghold, it  is conspicuously absent from the Upper 
Eocene and Lower Oligocene of Egypt and is not known until 
the Miocene or Pliocene. On the whole the existing Perissodactyla 
represent a beaten order which has been gradually crowded out 
by the ruminant artiodactyls. Of its surviving families, the rhino- 
ceroses and tapirs seem doomed to extinction unless preserved by 
stringent regulation. The zebras, however, seem to have a better 
chance of survival in certain districts. 

BIBLIOGRAPHY.-H. F. Osborn, "The Extinct Rhinoceroses," Mem. 
Amer. Mus. Nut. Hist. (1898) ; "Phylogeny of the Rhinoceroses of 
Europe," Bz~11. Amer. MUY.  Nut. Hist. (1900) ; Age of Mammals 
(191p) ; "Monograph of the Titanotheres," U.S.  Geol. Surv. (1928) ; C.  
Deperet, "Sur les Lophiodon du Minervois," Arch. du Mus. dJHist. 
nut. de Lyon (1903) ; W. K. Gregory, "The Orders of Mammals," 
Bull. Amer. Mus. Nut. Hist. (1910) ; W .  J. Holland and 0 .  A. Peterson, 
"The Osteology of the Chalicotheroidea," Mem. Carnegie Mus. (1914). 

(W. K. G . )  

PERISTYLE, in architecture, a range of columns surround- 
ing the outside of a building or an enclosed room and also a 
range of columns surrounding or enclosing a court. The term 
is sometimes applied to the inner colonnaded court of a Roman 
house, reserved for family use, in contradistinction to atrium 
( q . v . ) ,  the outer, or more public court. 

PERITONITIS, inflammation of the peritoneum. (See  
COELOM AND SEROUS MEMBRANES.) I t  may be acute or chronic, 
and either localized or diffused. 

A c u t e  p e r i t o n i t i s  commonly follows such conditions as hernia 
and obstruction of the bowels, wounds penetrating the abdomen, 

perforation of viscera, as in ulcer of the stomach, and of the in- 
testine in typhoid fever, bursting of abscesses or cysts into the ab- 
dominal cavity, and extension of inflammation from some abdom- 
inal or pelvic organ, such as the appendix, the uterus or bladder. 
At first localized, it may afterwards become general. The  changes 
in the peritoneum are congestion; exudation of lymph in greater 
or less abundance, a t  first greyish and soft, thereafter yellow, be. 
coming tough and causing the folds of the intestine t o  adhere to- 
gether; effusion of fluid, either clear, turbid, bloody or purulent. 

Acute peritonitis usually begins with a shivering fit, vomiting 
and pain in the abdomen with extreme tenderness, so that pressure, 
even of the bed-clothes, cannot be borne. The patient lies on the 
back with the knees drawn up to relax the abdominal muscles; the 
breathing becomes rapid and shallow, and is performed by move- 
ments of the chest only, the abdominal muscles remaining 
quiescent-which is not the case in healthy respiration. The ab- 
domen becomes swollen by flatulent distension of the intestines, 
which increases the distress. There is usually constipation. The 
skin is hot; the pulse is small, hard and wiry; the face is pinched 
and anxious. When the peritonitis is due to perforation-as may 

PLAN OF LINCOLN MEMORIAL 
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I N  ANCIENT ARCHITECTURE 

happen in the case of gastric ulcer or of ulcers of typhoid fever. or 
in the giving way of a loop of strangulated bowel-the above- 
mentioned symptoms and fatal collapse may all take place in frorn 
twelve to twenty-four hours. The puerperal form of this disease, 
which comes on within a day or two after childbirth, is often 
rapidly fatal. The actual cause of death is the absorption of the 
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poisonous bacterial products formed in the peritoneal cavity. 

Chronic  p e r i t o n i t i s  may follow a localised acute attack, or 
may be tuberculous. I n  the former case, the gravest symptoms 
having subsided, some abdominal pain continues, and there is 
swelling of the abdomen, due to  thickening of the peritoneum, and 
the presence of fluid. This kind of peritonitis may also develop 
slow!y without any preceding acute attack. 

Tubercu lous  per i ton i t i s  occurs either alone or in association 
with tuberculous disease of a joint or of the lungs. Often it is 
associated with tuberculous mesenteric glands, particularly in 
children. The chief symptoms are abdominal discomfort, or pain, 
and distension of the bowels. The patient may suffer from either 
constipation or diarrhoea, or each alternately. Along with these 
local manifestations there may exist high fever, rapid emaciation 
and loss of strength. But some cases of tuberculous peritonitis 
present few symptoms of any kind. I n  some cases, the neighbour- 
ing coils of intestine having been glued together, a collection of 
serous fluid takes its place in the midst of the mass, and, being 
walled in by the adhesions, forms a rounded tumour, dull on per- 
cussion, but not tender or painful. Such cases, when occurring in 
women, are apt to be mistaken for cystic disease of the ovary. 

The sole treatment of acute peritonitis is surgical. 
PERIWINKLE, the popular name of a genus of Gastropod 

molluscs (Littorina) of wide distribution in temperate and cold 
seas. They are all of small size and have spiral, roughly globular 
shells, which in some species are smooth, in others ornamented 
with low spiral ribs. Some 80 living species of Littorina have been 
described and there are many fossil forms. The common British 
Littorina littorea, about an inch long, has a wide range of colour- 
variation. This species appeared on the shores of New Brunswick 
and Nova Scotia between 1850 and 1860 and was found on the 
coast of Maine in 1868. I t  has since spread rapidly along the 
American coast, and is now common as f a r  south as Delaware 
B ~ ~ .  Among species native to  North American shores are L. 
rudis, very from New Jersey to the Arctic ocean and 
found also on the Pacific coast, and L. pdlhta, common from 
New Jersey to far northern shores. Both the last-named species 
are smaller than L. littorea. L.  irrorata, about equal in size to L. 
littorea, is frequent from Vineyard sound to Florida. 

Systematically the periwinkles are placed among the Taenio- 
glossate Pectinibranchs and are allied to the river snails (Vivip- 

and the cowries (cypraea). ~h~ anatomy of certain species 
has been studied and has been found to exhibit a peculiar modifi- 
cation of the gills, the filaments of which are prolonged across the 
surface of the mantle-cavity (see M O L L U s c ~ )  and are broken up 
into vascular branches, so as to transform the mantle-cavity into I 
an organ of aerial respiration. ~ i ~ ~ ~ ~ i ~ ~  littorea is sometimes 
found beyond high-water mark and has been found half a mile 
from the sea. 

According to Blegvad Littorina littorea is both herbivorous and 
carnivorous, feeding on algae, seaweeds and small molluscs and 
crustacea (ostracbds), ~h~ majority of the species seem to be 
found in the ~ ~ ~ i ~ ~ ~ i ~  and F~~~~ zones of the sea shore, ~h~ 
eggs of these molluscs are deposited either singly or in masses. 
Some species (e.g., L. rudis and neritoides) are viviparous and 
the free-swimming larval stages are suppressed. 

Periwinkles are to be reckoned among the most common edible 
molluscs. I n  1922, 3,245 tons were delivered in Billingsgate fish 
market. 

See M .  Caullery and P. Pelseneer, Bull. Sci. France et 
(1911) ; W. M. Tattersall, "Fisheries, Ireland," Scl. Invest. (1920). 

(G. C. R.) 
PERIWINKLE, the m m e  given to various species of the 

botanical genus Vinca, of the dog-bane family (Apocynaceae). 
The name periwinkle is possibly taken from Pervinka, the Russian 
name of the flower, which in turn is derived from pervi, "first," 
as it is one of the first flowers of spring. The lesser periwinkle 
(V. minor) with lilac-blue flowers, $ in. across, an evergreen, 
trailing perennial, native to  Europe and found in the British 
Isles, has run wild throughout eastern North America. The simi- 
lar greater periwinkle (V. major), with purplish-blue flowers, 
1 to  2 in. across, native to  continental Europe, has become 

naturalized in England. The Madagascar periwinkle (V. rosea) 
is of world-wide distribution in the Tropics. (See APOCYNACEAE.) 

PERJURY, an offence defined as intentionally false testi- 
mony given under oath. The  English law relating to perjury is to be 
found in the Perjury Act 1911, a statute passed "to consolidate 
and simplify." That Act in its schedule repeals no fewer than 
132 enactments that formerly dealt with the subject. By s. I 

of the Perjury Act 1911: "If any person lawfully sworn as  a 
witness or as an interpreter in a judicial proceeding wilfully 
makes a statement material in that proceeding, which he knows 
to be false or does not believe to  be true, he shall be guilty of 
perjury, and shall, on conviction thereof or indictment, be liable 
to penal servitude for  a term not exceeding seven years, or t o  
imprisonment with or without hard labour for a term not ex- 
ceeding two Years, or to  a fine or t o  both such penal servitude 
or imprisonment and fine." The expression "judicial proceeding" 
includes a proceeding before any court, tribunal or person hav- 
ing by law Power to hear, receive and examine evidence on oath. 
Where a statement made for  the Purposes of a judicial proceed- 
ing is not nude  before the tribunal itself, but is made on oath 
before a Person authorized by  law to administer an oath t o  the 
person who makes the statement, and to record or authenticate 
the statement, i t  shall, for  the purposes of this section, be treated 
as having been made in a judicial proceeding. A statement made 
by a Person lawfully Sworn in England for  the Purposes of a 
judicial ~roceedifg-(a) j n  a?other Part of his majesty's do- 
mlnlons; or (b)  in a Br~t lsh trlbunal lawfully constituted in any 
place by sea or land outside his majesty's dominions; or (c) in 
a tribunal of any foreign State, shall, for the Purposes of this 
section, be treated as a statement made in a judicial proceeding 
in England. Where, for  the purposes of a judicial ~ r o c e e d i n ~  in 
England, a Person is lawfully sworn under the authority of a n  
Act of parliament-(a) in  any other part of his majesty's do- 
minions; or (b)  before a British tribunal or a British officer in  
a foreign country, or within the jurisdiction of the Admiralty of 
England; a statement made by such person so sworn as afore- 
said (unless the Act of parliament under which it  was made 
otherwise specifically provides) shall be treated for  the purposes 
of this section as having been made in the judicial proceeding 
in England for the purposes whereof it  was made. The question 
whether a statement on which perjury is assigned was material 
is a question of law the determination of which rests solely upon 
the court 

statements On made than in a judicial 
proceeding; false statements with reference to  marriage; false 
Statements as to births or deaths; false statutory declarations 
and other false statements without an oath; and false declara- 
tions to attain registration for  carrying on a vocation are declared 
misdemeanours and are punishable on indictment by  punishments 
varying from seven years penal servitude I 2  hard 
labour with the Or a fine. 

Offences as to  making false declarations as to  marriages, births 
and deaths and false statutory declarations can be dealt with 
summarily (Criminal Justice Act 19251, but all offences de- 
clared to be perjury, punishable as perjury or  as subornation 
of perjury must be tried on indictment a t  assizes, except those 

Subornation Of Perjury is procuring a person a 
perjury which he actually commits in consequence of such pro- 
~ ~ e m e n t .  If the perjury is not actually committed the offence 
is incitement and now by s. 7 of the Perjury Act 1911 every per- 
son who aids, abets, counsels, procures, or suborns another per- 
son to commit an offence against the Act shall be liable t~ be  
proceeded against, indicted, tried and punished as if he were a 
principal offender, and every person who incites or attempts t o  
procure or suborn another person to commit an offence against 
the Act is guilty of a m i ~ d e m e a n o ~ r ,  and, on conviction thereof 
on indictment, is liable to  imprisonment, or to  a fine, or to  both. 

Before the Act was passed corroboration was required and now 
by s. 13 it  is provided that "a person shall not be liable t o  be 
convicted of any offence against this Act, or of any offence de- 
clared by any other Act to  be perjury or subornation of perjury, 
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or to be punishable as  perjury or subornation of perjury solely 
upon the evidence of one witness as to  the falsity of any state- 
ment alleged to be false." An "oath" includes an "affirmation," 
or "declaration," and the expression "swear" likewise includes 
"affirm" or "declare." 

I n  the United States perjury has been made a felony in most 
States by  statute. These statutes generally embody the common 
law definition of the crime, though commonly extending the more 
ancient conception of the judicial proceeding in which the perjury 
had to be committed to  all situations where the administration 
of an oath is made lawful. Statutes also embrace as a distinct 
offense that of false swearing. This differs from perjury prin- 
cipally in that it  is not an essential ingredient of false swearing 
that the testimony need be, as to fact, material to  the inquiry. 

PERKIN, SIR WILLIAM HENRY (18~8-1~07) ,  English 
chemist, the discoverer of aniline dyes, was born in London on 
March 12,  1838. H e  attended the City of London school and 
devoted all his spare time to chemistry; in 1853 he entered the 
Royal college of chemistry and studied under A. W. von Hof-  
mann (9.v.) to whom he later became an assistant. H e  devoted 
his evenings to private investigation., in a rollgh home-laboratory, 
and was inspired by some remarks of Hofmann's to undertake 
the artificial production of quinine. I n  the course of his experi- 
ments (1856) he oxidized impure aniline with potassium bi- 
chromate, and obtained a black product from which he was able 
to extract a bluish substance with excellent dyeing properties; 
this was the first artificial, or aniline, dye to be prepared, and i t  
subsequently became known as "aniline purple" or "mauve." A 
patent for  the process of manufacturing the dye was taken out in 
1856 (Eng. Pat. 1884) and, with the aid of his father and brother, 
Perkin set up in 1857 works a t  Greenford Green, near Harrow, 
for the commercial production of "mauve." I n  this way the great 
aniline dye industry, which has assumed such large proportions, 
was founded. (See ANILINE DYES.) Perkin also had an impor- 
tant share in the development of artificial alizarin ( q . ~ . ) ,  which 
has now entirely replaced the red dye of the madder root. C. 
Graebe and C. T. Liebermann in 1868 prepared the substance 
synthetically from anthracene, but their process was not prac- 
ticable on a large scale; soon afterwards Perkin patented a corn- 
mercial process which secured for his Greenford Green works a 
monopoly of alizarin manufacture for several years. He also 
carried out investigations on other dyes and on flavouring ma- 
terials, in the course of which he synthesized coumarin (q.v.), 
the odoriferous principle of woodruff and the tonka bean. About 
1874 he abandoned manufacture and devoted himself exclusively 
to research. I n  1878 he discovered the "Perkin reaction," for the 
preparation of unsaturated acids, e.g., cinnamic acid (q.v.) which 
depends on the condensation of aromatic aldehydes with the 
salt of a fatty acid. Later he made a comprehensive study of 
the relation between chemical constitution and the rotation of 
the plane of polarization of light in a magnetic field (see Iso- 
MERISM) and calculated the "magnetic rotatory power" of various 
elements and radicles. Perkin was awarded the Royal medal of 
the Royal Society in 1879 and the Davy medal in 1889; he also 
received many other English and foreign honours. H e  was knighted 
in 1906 and died a t  Harrow on July 14, 1907. See Joz~r. Chem. 
Soc., 1908, p. 2,214; L. Meldola, A. G. Green and J. C. Cain, 
Jubilee o j  the Discovery of Mauve and of the Foundatiofi 
of the Coal Tar Colour Indz~stry by Sir W .  H. Perkin (Perkin 
Memorial Committee, I 908). 

PERLITE or PEARLSTONE, a glassy volcanic rock 
which, when hammered, breaks into small rounded masses often 
of a pearly lustre, the reason being the many small cracks travers- 
ing its glassy substance. These cracks mostly take a circular 
course, and often occur in groups, one within another; they bound 
the little spheres into which the rock falls when it  is struck, and 
the concentric fissures reflecting light from enclosed films of air, 
are the cause of the pearly lustre. Longer straight cracks run 
across the sections separating areas in which the circular fissures 
preponderate. By decomposition the fissures may be occupied by 
secondary minerals; the glass itself often undergoes cbange along 
the cracks by becoming finely crystallinr or devitrified, dull in  

appearance and slightly opaque in section. I n  polarized light the 
perlitic glass is usually isotropic, but sometimes the interior of 
some of the spheres has a slight double refraction, apparently due 
to  strain. Many rocks which are cryptocrystalline or felsitic, and 
not glassy, have perfect perlitic structure, and it seems probable 
that these were originally vitreous obsidians or pitchstones and 
have in time been devitrified to a finely crystalline state. Oc- 
casionally in olivine and quartz rounded cracks not unlike perlitic 
structure may be observed. 

Many perlitic rocks contain well-developed crystals of quartz, 
felspar, augite or magnetite, etc., and in the fine glassy base minute 
crystallites often abound. Some have the resinous lustre and the 
high percentages of combined water which distinguish the pitch- 
stones; others are bright and fresh obsidians, and nearly all the 
older examples are dull, cryptocrystalline felsites. According to 
their chemical compositions they range from very acid rhyolites 
to trachytes and andesites, and the dark basaltic glasses or tachy- 
lytes are sometimes highly perlitic. I t  is probable that most per- 
lites are of intrusive origin, as indicated by the general absence 
of steam cavities, but some perlitic Hungarian rhyolites are be- 
lieved t~ be lavas. Rocks of this kind are found in Meissen, 
Saxony, as dikes of greenish and brownish pitchstone. Other ex- 
amples are furnished by the Tertiary igneous rocks of Hungary 
(Tokay, etc.), the Euganean Hills (Italy) and Ponza Island 
(Mediterranean). 

I n  mineralogical collections rounded nodules of brown glass 
varying from the size of a pea to that of an orange may often be 
seen labelled Marekanite. They are found at  Okhotsk, Siberia, in 
association with a large mass of perlitic obsidian, and are the more 
coherent portions of a perlite. They are subject to considerable 
internal strain, and when struck with a hammer or sliced with a 
lapidary's saw they often burst into fragments-as do "Prince 
Rupert's drops." I n  their natural condition the marekanite 
spheres are doubly refracting, but when they have been heated 
and very slowly cooled they lose this property and no longer ex- 
hibit any tendency to sudden disintegration. 

I n  Great Britain Tertiary vitreous rocks are not common, but 
the pitchstone which forms the Scuir of Eigg is a dark andesitic 
porphyry with perlitic structure in its glassy matrix. A better 
example, ho

w

ever, is provided by a perlitic dacitic pitchstone 
porphyry that occurs near the Tay Bridge; the tachylytic basalt 
dikes of Mull are occasionally highly perlitic. (J. S. F.) 

PERM, a town of Russia in the Uralsk area, on the left bank 
of the Kama river in 58" N., 56' I j' E. Pop. (1933) 170, joo. I t  
has an important position on the railway since the products of the 
Urals converge on the town, partly by rail and partly by river. 
I t  is planned to continue the line north of Perm, now terminating 
at  Kotlas, to Sorok on the west of Lake Onega and thus link Perm 
and the Urals with Murmansk. The town manufactures agricul- 
tural machinery, especially separators for the Siberian dairy in- 
dustry, and has sawmills and timber works, cardboard, match and 
leather factories. The Perm district was formerly occupied by a 
Finnish tribe, the Perrnyaks, speaking a language closely related 
to  that of the Komi (Zirians), and they are still to be found on 
the upper Kama. I n  1568 the Russian merchant princes, the 
Stroganovs, established a settlement here named Brukhanovo, 
which received the name Perm in the 17th century. I n  1723 COP- 
per works were founded near the town, which under the official 
name of Perm became an administrative centre in 1781. The 
former government of Perm is now merged in the Uralsk admin- 
istrative area. 

PERMALLOY: see ALLOYS and TELEPHONE. 
PERMANENT COURT OF INTERNATIONAL JUS- 

TICE. The Permanent Court of International Justice was 
created by an international agreement concluded a t  Geneva, 
Dec. 16, 1920, and consisted of a statute for the establishment 
of the court and a protocol of signature by which 52 states have 
declared their acceptance of the statute and of the jurisdiction of 
the court. At the close of 1927 this protocol had been ratified 
by 40 of the 52 signatories, including all the principal powers, 
except Russia and the United States of America. On Jan. 28, 
1926, the Senate of the United States, upon the formal initiative 
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of the President, advised and consented that the United States 
adhere to the protocol of Dec. 16, 1920, with certain reservations 
designed to put the United States upon an equal footing in 
respect of the court with the several members of the League of 
Nations. Germany signed the protocol on Dec. 10, 1926, and 
ratified it on  arch I;, 1927. 

- 

I. CONSTITUTION AND JURISDICTION 
Judges.-The court consists of 11 judges and four deputy 

judges, who are elected for terms of nine years and may be 
re-elected. The seat of the court is at The Hague. I t  holds regular 
annual sessions, and, unless otherwise provided by rules of the 
court, the regular session begins on June I; of each year and 
continues as long as may be deemed necessary to finish the cases 
on the list. I t  elects its own president and vice-president, appoints 
its own registrar and makes its own rules regulating procedure. 
The president and registrar are required to reside at  the seat of 
the court. If at  any time the full number of 11 judges cannot be 
present, the deputy judges are called upon to make up the number; 
nine judges being necessary to make a quorum. The statute 
requires that the members of the court shall be a body of inde- 
pendent judges elected regardless of their nationality from 
amongst persons of high moral character who possess the quali- 
fications required in their respective countries for appointment 
to the highest judicial offices, or are jurisconsults of recognized 
competence in international law. 

Not more than one national of any state a t  one time may be 
member of the court. The members receive regular salaries and 
are not permitted to  exercise any political or administrative func- 
tion, or to act as agent, counsel or advocate in any case of an 
international nature. Every member is required, before taking 
up his duties, to make a solemn declaration in open court that 
he will exercise his powers impartially and conscientiously. 

Litigants.--Only states or members of the League of Nations 
can be parties to cases before the court. The rights of a private 
person, therefore, can be brought before the court, only by the 
Government of the state or quasi-state of which he is a citizen. 
The court is open unconditionally to the members of the League 
of Nations and alsa to the states mentioned in the annexe to the 
League Covenant, and i t  is open to other states upon condition 
of their accepting the jurisdiction of the court and undertaking to 
carry out in good faith its decisions and not to resort to war 
against a state complying therewith. The jurisdiction of the court 
comprises all cases which the parties refer to it and all matters 
specially provided for in treaties and conventions in force. 

There was much discussion whether this jurisdiction should be 
made generally compulsory, so that whenever one party to any 
international controversy wished to bring the case into court, the 
other party would be bound to submit to the jurisdiction. Many 
states being unwilling to subject themselves to so comprehensive 
an obligation, the question was disposed of by including in the 
protocol and statute an optional clause, which the several states 
were at  liberty to sign or refrain from signing, and under which 
the states signing recognized as compulsory, in relation to each 
other, the jurisdiction of the court in legal disputes concerning 
(a) the interpretation of a treaty, (b) any question of inter- 
national law, (c) the existence of any fact which, if established, 
would constitute a breach of an international obligation, (d) the 
nature or extent of the reparation to be made for the breach 
of an international obligation. At the close of the year 1927, this 
optional clause had been signed by 27 states. France and Germany 
were the only great powers included in this list. Since the court 
began its work, its jurisdiction under the head of "matters 
specially provided for in treaties and conventions7' has been en- 
larged by many new treaties and conventions providing that dis- 
putes between the parties shall be submitted to the court 

Procedure a n d  Practice.-The statute requires the court to 
apply in its decisions ( I)  international conventions, whether gen- 
eral or particular, establishing rules expressly recognized by the 
contesting states; (2)  international custom as evidence of a 
general practice accepted as law; (3) the general principles of law 
recognized by civilized nations; (4) judicial decisions and the 

teaching of the most highly qualified publicists of the various 
nations, not as binding, but as subsidiary means for the determina- 
tion of rules of law. 

The official languages of the court are French and English. The 
hearings are public. Every decision is by a majority of the judges 
present at the hearing. The judgments are required to state the 
reasons on which the decisions are based. They are delivered in 
open court, and are printed and published in a regular series of 
reports. They are final and without appeal, but a judgment is 
binding only between the parties and in the particular case. Dis- 
senting judges are entitled to deliver separate opinions. 

Special chambers of five judges each are appointed by the 
court for three years to hear and determine labour cases arising 
under Pt. XIII.-O~ the Treaty of Versailles and cases relating to 
transit and communications under Pt. XII. of the Treaty of Ver- 
sailles. In such cases the judges are assisted by technical assessors. 
With a view to the speedy dispatch of business, the court forms 
annually a chamber of three judges, who, at  the request of the 
contesting parties, may hear and determine cases by summary 
procedure. 

Special pains are taken in the statute to ensure that in each case 
there shall be in the court some judge familiar with the laws, cus- 
toms and peculiarities of each country which is a party to the 
controversy, and if in any case there is no member of the court 
coming from the country which is a party litigant, that party may 
name an additional judge to sit in the court in that case. For 
this purpose several parties in the same interest are reckoned as 
one party only. 

Advisory Opinions.-The court has provided b; rules for 
giving an advisory opinion upon written request from the Assem- 
bly or the Council of the League of Nations containing an  exact 
statement of the question accompanied by all documents likely 
to throw light upon it. When such a request is received, the 
registrar is required to give notice to the members of the court, 
to the members of the League of Nations, to the states mentioned 
in the annexe to the Covenant and to any international organiza- 
tions which are likely to be able to furnish information on the 
question. Opinions are given only after hearing all parties con- 
cerned and after deliberation by the full court; and the requests 
and opinions are printed and published in a special collection of 
reports. 

II. ELECTION OF JUDGES 
1 The judges and deputy judges of the court are elected by sepa- 
l rate concurrent votes of the Council and the Assembly of the 
League of Nations, a majority vote of the members of each of 
those bodies being necessary to an election. The voting is confined 
to a list of eligible candidates nominated by the members of the 
old Permanent Court of Arbitration at  The Hague established by 
the Hague Conferences of 1899 and 1907. That Court of Arbi- 
tration was made up by each power signatory to the Hague Con- 
vention for the Pacific Settlement of International Disputes 
selecting not more than four persons who were required to be "of 
known competency in questions of international law, of the highest 
moral reputation and disposed to accept the duties of arbitrators." 
The persons thus selected were inscribed as members of the Court 
of Arbitration in a list which was sent to all the contracting 
powers. 

When a controversy was to be brought before the Court of 
Arbitration, five persons were to be selected from this list by the 
parties to constitute the tribunal to hear and determine the case. 
The list of members of the Court of Arbitration accordingly really 
constitutes a panel from which in each case the arbitral tribunal 
is selected, and this panel is composed of as many little national 
groups as there were states signing the Hague Convention and 
making appointments under it. Under the statute of 1920 creating 
the Permanent Court of International Justice, when a judge of 
the new court is to be elected, each of these national groups in 
the old court is called upon to nominate not more than four candi- 
dates, not more than two being of their own nationality. Al1,the 
nominations thus made are entered in a single list to which the 
votes of the Council and the Assembly for the new judges are 
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confined. 

The experience of many years has shown that the character 
of the men appointed to the old Court of Arbitration has been 
such as to withdraw them to a great degree from the most disturb- 
ing influences of local politics and to make them specially familiar 
with the persons who would be fitted for judges of the new court, 
and the statute conferring the power of nomination upon them 
contains an express provision that "before making these nomina- 
tions, each national group is recommended to consult its highest 
court of justice, i ts legal faculties and schools of law, and its 
national academies and national sections of international acad- 
emies devoted to the study of law." The statute creating the new 
court also lays down for the guidance of the Assembly and Council 
in casting their votes the following rule: ''At every election the 
electors shall bear in mind that not only should all the persons 
appointed as  members of the court possess the qualifications 
required, but the whole body also should represent the main forms 
of civilization and the principal legal systems of the world," 

If after three meetings there remains a vacancy for which no 
candidate shall have obtained an absolute majority of votes both 

"ce com- in the assembly and in the council, then a joint confere,. 
mittee is provided for, which shall endeavour to agree and report 
upon a candidate, and the conference committee may, by unani- 
mous agreement, go out of the list of nominations for a candidate. 
If the conference fails, then the judges of the court already elected 
may proceed to fill the vacancy by selection from amongst the 
candidates voted w o n  in the assembly or in the council. 

111. ORGANIZATION AND WORKING I 
The first election of judges to  constitute the court was held a t  

Geneva on Sept. 14-16, 1921. The list of eligible candidates pro- 
posed by the members of the old Court of Arbitration included 89 
names, and from this list 11 judges and three deputy judges were 
elected by concurrent ballots of the Council and Assembly, and a 
fourth deputy judge was chosen upon the report of a conference 
committee accepted by both bodies. The judges elected were re- 
spectively citizens of France, Great Britain, Spain, Denmark, the 
Netherlands, Switzerland, Italy, Japan, Brazil, Cuba and the 
United States of America. The deputy judges were citizens of 
Norway, Rumania, the Serb-Croat-Slovene state and China. The 
members elected met a t  The Hague on Jan. 30, 1922, and proceed- 
ed to organize the court by electing Judge Loder (Holland) as 
president and Judge Weiss (France) as vice-president, appointing 
Mr. Ake Hammarskjold (Norway) as registrar, and adopting rules 
regulating the constitution and working of the court and proce- 
dure before it. 

The first session for the transaction of judicial business opened 
on June 15, 1922. The regular sessions provided for were held 
thenceforward, and during the years 192 2-27 there were six regular 
and six extraordinary sessions. During the same period the court 
heard, considered and gave decisions in ten contested international 
cases and upon 13 requests for advisory opinions. Most of the 
questions considered were novel, difficult and important, and many 
of them presented ditierences of opinion which required an author- 
itative decision if the establishment of peace and order in Europe 
on a reasonable working basis was to  proceed after the extensive 
rearrangements caused by the Treaty of Versailles. The 23 judg- 
ments and opinions rendered were accepted as final. The existence 
of the court is manifestly beginning to affect international discus- 
sion of disputes and to be recognized as affording a means of es- 
cape from those international deadlocks which have seemed in- 
soluble because neither party felt willing to humiliate itself by 
surrendering its position. 

published by individuals from the 16th down t o  the close of the 
19th century without much apparent effect. I n  the meantime, 
however, provisions for arbitration became more frequent in inter- 
national treaties and the practice of settling international disputes 
by arbitration increased. Nineteen international arbitrations are 
registered during the first half of the 19th century and 117 during 
the second half. The Hague Conference of 1899 greatly facilitated 
the practice of international arbitration by providing a general 
system with well considered forms of procedure, an established 
secretariat and an available list of suitable arbitrators. 

Jus t ic iab le  and Non- jus t ic iab le  Questions.-The next step 
in development was a realization of the distinction between the 
arbitration of controversies between nations and the judicial deci- 
sion of justiciable questions. Arbitrators selected ad hoc by the 
parties for the decision of a controversy proved quite likely to  
negotiate a settlement. Men of the highest character in  such a 
position had a tendency to act under a sense of diplomatic obliga- 
tion, according to which the legal rights of the parties were merely 
elements in determining what it  would be wise to  do. By the time 
the second Hague Conference of 1907 met, a considerable opinion 
had arisen that for the decision of international questions of legal 
right i t  was necessary to create a permanent tribunal composed of 
judges who were judicial officers and nothing else, and who would 
devote their entire time to the trial and decision of international 
causes by judicial methods and under a sense of judicial responsi- 
bility, and who were so selected that the different systems of law 
and procedure should be fairly represented. 

~ f t e r  very full discussion, the conference of 1907 declared itself 
in favour of this view. I t  adopted a draft project for such a court 
which, however, remained incomplete because it  proved impossible 
to reach an agreement on the mode of selecting the permanent 
judges. The numerous smaller powers were insistent upon their 
rights of equal and independent sovereignty and upon a n  equal 
voice in the selection of judges as a logical incident to  that sov- 
ereignty. The great powers were unwilling to  agree to  a court in 
the constitution of which they would have practically no voice 
commensurate with their populations and interests, as against the 
overwhelming majority of smaller states. Throughout the confer- 
ence and during the seven years that elapsed between 1907 and the 
outbreak of the World War, there were constant but unavailing 
negotiations for an agreement upon some mode of electing the 
judges. 

At the close of the War, the 14th article of the Covenant of the 
League of Nations required the newly created Council of the 
League to resume this effort and t o  formulate and submit t o  the 
members of the League for  adoption plans for  the establishment 
of a Permanent Court of International Justice. I n  pursuance of 
that instruction, 12 international lawyers, resident in as many 
different countries, were invited by the Council to act as  a com- 
mittee to prepare plans for the establishment of the proposed 
court. Upon this invitation such a committee met a t  The  Hague 
(June 16, 192o), consisting of members from Great Britain, 
France, Spain, Belgium, Holland, Norway, Italy, Japan, Brazil 
and the United States. After long discussion, this committee, on 
July 24, 1920, reported a plan containing the arrangements for 
the election of judges above described. With some amendments 
in the Council and Assembly, particularly regarding jurisdiction, 
that plan was incorporated in  the statute of Dec. 16, 1920. 

Many of the provisions embodied in the statute creating this 
court had their origins during these long years of discussion in the 
necessity of reconciling the opinions of a great number of nations 
differing in their circumstances, in their modes of thought and 
feeling and in their conceptions of what would contribute to  inter- - - 
national justice. The statute probably does not conform to what 

IV. EVOLUTION OF THE COURT would be produced in any single country, but i t  probablv does 
The Permanent Court of International Justice is not a product 

of any one mind or group or negotiation. I t  is a growth of many 
vears during which a multitude of men familiar with international 

include substantially all the useful upon Ghich the mem- 
bers of the community of nations were willing t o  agree i n  the year 
1020. 

affairs have-collaborated in an effort to  adapt to the conditions of 
international controversy the idea of justice under which in civi- 
lized communities judicial decision has superseded private war. 
Many projects designed to accomplish this result were devised and 

' 
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PERMEABILITY, MAGNETIC. The force between two 
magnetic poles varies as the product of the strengths of the poles, 
and inversely as the square of the distance between them. I t  de- 
pends also on the nature of the intervening medium. I n  the 
C.G.S. electro-magnetic system of units, unit pole is defined as 
one which repels an equal pole a t  a distance of one centimetre in 
empty space with a force of one dyne. Let F be the force between 
two poles of strengths m ~ ,  mz a t  a distance r apart. Then, in a 

mlmz. More generally, F =  m'm2 The constant p vacuum, F = - 
r2 ur2 

depends on the medium, and is known as ihe permeability. The 
permeability may also be defined as the ratio of the magnetic in- 
duction, B, to  the magnetizing force, H; the induction being a 
measure of the magnetic force which would be exerted on unit 
pole placed in a narrow crevasse in the medium perpendicular to  

B 
the direction of the magnetic force. Thus p =  -. The conception 

H 
of permeability is due to Faraday, who spoke of it  as "conducting 
power for magnetism," and the term was introduced by Kelvin 
in  1872. 

Substances are divided into two main magnetic classes-dia- 
magnetics, with the permeability, p ,  less than I ,  and paramag- 
netics with u greater than I. I n  diamagnetics the directions of 
the magnf.t&ation and the magnetizing force are opposite, in 
~aramagnetics the same. For most substances the vermeability 
hiffers very little from I, and does not vary with the-magnetizing 
field. A few paramagnetic substances, below certain critical tem- 
peratures, are ferromagnetic, having magnetic properties resem- 
bling those of iron. The permeability of ferromagnetics (which 
include iron, nickel and cobalt and some of their alloys) is a 
function of the magnetic force, and generally depends on the 
previous history of the specimen. The permeability may be very 
large; the maximum for some dynamo steels, and iron-nickel al- 
loys being greater than ~o,ooo.  A knowledge of the permeability 
characteristics of iron and iron alloys, in  particular, is of great 
technological importance. Material having a high permeability for 
definite ranges of magnetic force is generally required in  the con- 
struction of electrical machinery. (See MAGNETISM.) 

PERMEAMETER, an instrument for measuring the permea- 
bility of a sample of iron or steel, and more generally for exam- 
ining the magnetic characteristics. The name was first applied by 
S. P. Thomson to an apparatus devised by himself in 1890. I n  
this the sample, in the form of a rod, is surrounded by a mag- 
netizing coil, and the mechanical force required to detach one end 
from an iron yoke of special form is measured by a spring balance. 
The force varies as the square of the induction, so that the 
induction, and hence the permeability for a known magnetizing 
field can be calculated. The measurement of the tractive force is 
also the basis of the du Bois magnetic balance permeameter. 

I n  commercial routine magnetic testing measurements of a 
number of corresponding values of the induction, B, and of the 
magnetic field, H, are required. The Thomson and du Bois per- 
meameters are rapid, and have been much used, but they are 
unsatisfactory for accurate work. The most accurate method of 
magnetic testing is the ballistic method using ring-shaped speci- 
mens. I t  is, however, desirable to  carry out tests with ordinary 
bars, and a number of permeameters have been devised in which 
the same general method is extended to bar shaped specimens. 
The induction through a bar can be readily measured in the usual 
way by  surrounding it by a search coil connected to  a ballistic 
galvanometer (or fluxmeter); but the calculation of the mag- 
netizing field is usually a matter of difficulty owing to the de- 
magnetizing effects of the ends of the bar. By clamping the bar in 
a massive yoke of iron, a condition of approximate endlessness is 
attained, the bar and yoke together farming a magnetic circuit. 

This is done in the pioneer bar and yoke method of Hopkinson. 
In  the crude arrangement, the joints (between the bar and yoke) 
and the yoke itself introduce great uncertainties. In  Ewing's double 
bar and yoke test these errors are eliminated by a method involv- 
ing a double series of measurements with two lengths of the bars. 
(See MAGNETISM.) 

One of the most accurate permeameters is the double bar 
permeameter of C. W. Burrows. In  this, two approximately equal 
bars are clamped in yokes a t  their ends. The bars are surrounded 
by magnetizing coils, and on reversing the magnetizing current, by 
means of a series of search coils connected to a galvanometer, a 
test can be made as to  whether the induction remains uniform 
along the bar under test. There will generally be variations along 
the bar owing to the action of the joints and yokes; but this 
may be compensated by adjusting the current in subsidiary 
magnetizing coils. w h e n  uniformit; of induction along the bar 
is attained, the magnetic field is that corresponding to the current 
in the main magnetizing coil, so that the field corresponding to the 
measured induction is accurately known. 

For details of this permeameter, and of others, such as that of 
F. P. Fahy, which have come into general use, the technical 
literature should be consulted. 
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PERMIAN, a geological term designating the uppermost 
system of rocks of the Palaeozoic era and suggested by Sir R. 
Murchison in 1841, from their great development in the Russian 
Province of Perm. 

Towards the close of the Carboniferous period a great dia- 
strophic revolution of the earth's surface resulted in  the upheaval 
of many parts of the crust and rearrangements of large areas of 
land and sea. I n  certain regions the movements were simple, 
either up or down; whilst in others they gave rise to  mountain 
building accompanied and followed by denudation. Thus in some 
cases Permian rocks are conformable to  the Carboniferous whilst 
in others they are separated from them or still older rocks by an 
unconformity. I n  western Europe, for example, mountain ranges 
known as Armorican (Armorica, Brittany) ; in central Europe the 
Variscian Alps; in North America the Appalachians, and in Russia 
the Urals, were elevated a t  this time. 

On the other hand in parts of eastern and southern Europe, 
central Asia, Australia and America the Carboniferous seas were 
persistent and there is a continuous suite of marine sediments 
bridging the interval between the Carboniferous and Permian of 
western Europe. Such intervening or transition beds whether of 
marine or continental type, are termed "Permo-Carboniferous." 

Confusion has arisen, and still persists t o  some extent, by the 
inclusion in the Permian of deposits which are really Carboniferous 
or Triassic in  age, especially in areas where the continental type 
of deposit was prevalent. Such areas were characterized by their 
aridity and resembled the Aralo-Caspian region, the Arizona 
desert and similar tracts of the present-day, i.e., inland drainage 
basins embracing in places inland seas, salt-lakes and lagoons. The 
sandy plains or depressions were bordered by mountains gashed 
by caiions, usually dry but occasionally flushed by torrential rains. 

In  Europe the Permian consists of ( I )  the twofold, or "Dyas" 
type of Germany and ( 2 )  the Russian type. The Dyas occurs in 
great thickness flanking the Harz mountains and in the Rhine 
provinces, Thuringia, Saxony, Bavaria and Bohemia (Czecho- 
slovakia). Two major divisions are recognized, of which the upper 
overlaps the lower and covers a greater area. They are as fol- 
lows :- 

Zechstein (Marine series) : Upper.-Anhydrite, gypsum, rock 
salt, dolomite, marl, foetid shale and limestone; Middle.-Dolo- 
mite (Stinkschiefer and Great Dolomite) and gypsum; Lower.-- 
Zechstein Limestone, Kupferschiefer and conglomerate. 

Rothliegende (Terrestrial Series) : Upper.-Red sandstones and 
shales with melaphyre and conglomerate; Lower.-Sandstones 
and conglomerates on black shales, poor coals and clay-ironstones, 
and sheets of melaphyre (lava). Red and grey sandstones with 
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impure limestones a t  base. 

The clay-ironstones of the Rothliegende (Lower Lebach beds 
of the Saar region) have yielded a rich fauna (Archegosaurus, 
etc.) and flora (Walchia, Callipteris). 

Overlying the Zechstein conglomerate is the Kupferschiefer, a 
thin black marly shale containing bitumen, copper ore, plant and 
fish remains. Copper ore amounts to no more than 3%, but has 
given rise to  the chief copper mines in Germany (Mansfeld, etc.) 

Of animals' remains in the Zechstein the limestone, 3-33 ft. 
thick, contains the greater number, although they show signs of 
poverty; fewer occur in the Great Dolomite. 

I n  Thuringia a Bryozoa reef in the Lower and Middle Zech- 
stein extended for miles along the western and southern margin of 
the Zechstein sea, and in addition to Bryozoa contains a rich 
fauna which bears witness to  the gradual desiccation of the sea 
and the dying out of individual species. 

Beds of salt occur in the Upper Zechstein north of the Harz 
and are worked, amongst other places, at Stassfurt, where rock- 
salt, 1,200 ft. thick, is followed by 150 ft.  of potash and magnesia 
salts. 

Eastwards the Zechstein extends into the Baltic provinces and 
the eastern Alps. 

I n  south-eastern Russia the same types are recognized but there 
is an alternation of terrestrial and marine beds throughout the 
whole system. They cover an enormous tract, chiefly in the prov- 
ince of Perm (and extend into Nova Zemlya and Spitsbergen). 
Following the Carboniferous conformably they consist of sand- 
stones, marls, shales, conglomerates and limestones-the latter 
containing a fauna similar to  that of the Zechstein. Intercalated 
with these are beds of rock-salt, gypsum and coal. At the base are 
terrestrial beds with plants chiefly of Permian affinities. 

On both sides of the Alps the Permian is represented mainly by 
thick red sandstones and conglomerates which pass up imper- 
ceptibly into the Trias. I n  the eastern Alps are the Grodner 
Sandstones (with a Zechstein dolomite), and the Verrucano Con- 
glomerate, also found in the Appenines. Rothliegende plants ap- 
pear in the Brescian Alps, whilst Kupferschiefer plants occur a t  
Neumarkt (Tirol), in the Venetian Alps and in Hungary. 

I n  England the Permian is represented mainly by the German 
facies, but to  some extent also by that of southern Russia, and is 
everywhere unconformable to  the Carboniferous; whilst in France 
only the Rothliegende is definitely recognizable, its lower members 
passing up gradually from the Coal Measures (Autun). 

Durham and the south-east corner of Northumberland pro- 
vide the classic area in England, the sequence being as follows :- 

Passage Beds (Permo-Trias)-Red marls with sandstones, 
gypsum or anhydrite, and, in lower part: 
Marls with salt and thin magnesium limestone-170--500 ft. 

Magnesian Limestone Series (Zechstein) : 
Upper Magnesian Limestone-up to 250 ft. (Hartlepool 

Anhydrite Bed). 
Middle Magnesian Limestone with reefs-goo ft. 
Lower Magnesian Limestone-up to 240 ft. 
Marl Slate ( = Kupferschiefer). 

Yellow Sands, quartzose (?Rothgeliegende). 
The yellow quartz sands are unfossiliferous, but the Marl slate 

contains fish remains of Kupferschiefer type. 
The Middle Magnesian Limestone comprises a broad chain of 

Bryozoa reef knolls, flanked by bedded dolomites. This reef 
affords an example of a fauna locked in a sea in which the forms 
were dwarfed and gradually exterminated as the conditions of life 
became unfavourable. According to Trechmann the reef resembles 
that of Possnach and other localities in the Gera district of 
Thuringia (see above) and may be continuous with i t  beneath 
cover. 

Traced southwards into Nottinghamshire the Magnesian Lime- 
stone Series becomes thinner by the successive disappearance of its 
higher members, and what is left takes on a shore facies. The 
Zechstein sea shrank by desiccation, its margin in Durham moving 
south and east, in Nottinghamshire north and east, in Thuringia 
north and west. 

Sherlock has recently argued that the upper part of the Mag- 

nesian Limestone Series of Durham is equivalent-by lateral pas- 
sage to Bunter deposits in Nottinghamshire (see TRIAS). There is 
certainly a frequent upward passage from many British Permian 
deposits into those which are Triassic. Hence the probability is 
that certain beds classed as high Permian may be equivalent to  
others classed as low Bunter. 

I n  central England various deposits-red marls, sandstones, 
conglomerates and breccia-which succeed the Carboniferous 
rocks conformably and were previously allotted to  the Rothlie- 
gende have been relegated to the Carboniferous. Certain overly- 
ing unconformable deposits are still considered to be of Lower 
Permian age, as  in  places (e.g., Collyhurst Sandstone, south Lanca- 
shire) they are succeeded by fossiliferous marls and bands of 
magnesian limestone representing part of the Zechstein. 

A branch of the Zechstein sea penetrated into parts of Lanca- 
shire, west Cumberland and the Vale of Eden (Westmorland), and 
into Ireland near Belfast (Cultra), in  Tyrone and the Lagan 
valley. 

The Penrith Sandstone of the Vale of Eden, with its included 
sheets of limestone breccia ("brockrams") is usually attributed to  
the Rothliegende. I t  has its approximate counterpart in the sand- 
stones, conglomerates and breccias of Arran (Ballymichael and 
Lamlash Sandstones, ? Upper Permian), the Brodick Breccia and 
Sandstone and the Dumfries and Mauchline Sandstones of south 
Scotland. I n  Ayrshire and south Lanarkshire they comprise basic 
lavas, tuffs and volcanic necks. 

The Hilton Plant beds of the Vale of Eden are correlated with 
the Marl Slates, or the Kupferschiefer of Germany, whilst the 
Magnesian Limestones of west Cumberland (associated with brock- 
rams and gypsiferous shales of Permo-Triassic age) and Ireland, 
and possibly the Vale of Eden, point chiefly to  a Middle Mag- 
nesian Limestone age, although the Upper may also be present 
in Ireland. 

Deposits of supposed Permian age, intimately connected with 
the Trias, occur in Devonshire. 

I n  southern Europe, central and southern Asia marine sediments 
of Permian age were deposited in a central ocean, named by E .  
Suess "Tethys," which from time to time had connection with 
the Atlantic, and of which the present Mediterranean is a 
shrunken remnant. 

I n  the Karawanken and Carinthian mountains limestones with 
swollen F u s u l i ~ ~ a  and some species recalling the Permo-Carbon- 
iferous of Nebraska, follow directly on, or are in intimate con- 
nection with, the marine Carboniferous. A Bellerophon limestone 
with a rich Permo-Carboniferous fauna occurs in southern Tyrol. 
Fusz~Linu limestones with an extraordinary number of Ammo- 
noidea, some similar t o  those of the Artinsk stage, others of newer 
genera, occur in  Sicily. I n  Asia a similar rich Permian fauna 
occurs near Djulfa in  the valley of the Araxes and the Artinsk 
fauna appears again at  Bokhara. 

The lowest part of the Productus Limestone of the Indian Salt 
Range represents approximately the Artinsk stage. The higher 
part is Middle and Upper Permian. At the top (which is succeeded 
by Triassic formations) is a rich fauna of Ammonoidea, Nautili, 
Productidae, etc., some of the forms being common to the Zech- 
stein. Marine Permian deposits occur also in the northern zone 
of the Himalayas, in Burma and at  T i p o r  in  the Moluccas; 
whilst in the northern part of the Malay Peninsula the Permo- 
Carboniferous (and probably Permian) consists of marine lime- 
stones which become more shaly towards the east and south (Raub 
Series). 

Beds equivalent to  a part of the Permian of Russia occur in 
North America, but as there is frequently a complete upward 
transition from Coal Measures there is some disagreement as t o  
where the line between the two should be drawn. The flooding by  
the sea northward and eastward, of the continent, continued 
throughout Pennsylvanian (Upper Coal Measure) times; it  then 
began to retreat south-westward and in early Permian times the 
continent had again nearly emerged. Thus the greater part of the 
marine development in Kansas and south-west Texas is replaced 
by continental red beds in Oklahoma, northern Texas, and the 1 southern Great Plains country. I n  Oklahoma tremendous amounts 
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of gypsum are incorporated in the red beds. 

I n  Texas the beds classed as Permian (7,000 ft.) in the suite 
are the Wichita (or Wreford of Kansas) followed by the Clear 
Fork, Double Mountain and Capitan of Trans-Pecos: in Penn- 
sylvania, the Dunkard: in Prince Edward Island, Nova Scotia 
and New Brunswick Permo-Carboniferous beds consist of soft- 
red shales and sandstones. 

T o  the south of the Tethys the dominant feature of the southern 
hemisphere (and a smaller part of the northern) a t  this period 
is a vast pile of shales and coals of a deltaic and terrestrial facies, 
comprising what is known in India as the "Gondwana System," 
which ranges in age from Permo-Carboniferous to  Jurassic. 

I n  Peninsular India the coal-bearing Damuda series (about 
~ o , o o o  ft.)  contains the peculiar "Glossopteris" flora, with such 
forms as Glossopteris, Gangamopteris and Sagenopteris. At the 
base is the Talcher series, including a fossil boulder-clay or "til- 
lite." A glacial boulder bed occurs also at  the base of the 
speckled sandstones beneath the Productus Limestone of the Salt 
Range. Similar formations have been found in Afghanistan. 

I n  Africa the thick Dwyka series, a t  the base of the Permo- 
Triassic Karroo system, extends from the southern to  the central 
parts of the continent, with a horizontal range of 800 miles. The 
Dwyka conglomerate a t  or near its base is a tillite (maximum 
1,500 it .)  which forms a sheet encircling the Karroo basin. I t  is 
succeeded by the Upper Dwyka shales and these by the coal- 
bearing Ecca beds, both with the Glossopteris flora. 

At Bacchus Marsh and other places in Victoria coal-bearing 
beds with the Glossopteris flora are interstratified with the glacial 
deposits (which occur also as moraines in South Australia and 
Tasmania) ; whilst in Western Australia the Lyons Conglomerate 
analogous to similar deposits in New South Wales-associated 
with a marine Permo-Carboniferous fauna-can be traced without 
break from south-south-east to  north-north-west through 3" of 
latitude. 

I n  New Zealand the Permian (said to be 7,ooc-ro,ooo ft. thick) 
contains neither coal nor evidence of ice-action, but includes 
lava-flows. 

Glacial conglomerates, associated with rocks of Permo-Carbon- 
iferous age, occur in many parts of South America typically 
Brazil and Argentina, in both cases with strata containing 
Glossopteris. 

I n  the Falkland Islands Permo-Carboniferous beds with Glos- 
sopteris overlie a tillite, and with these the coal-bearing Beacon 
Sandstone of South Victoria Land (Antarctica), which also con- 
tains Glossopteris is tentatively correlated. 

The Gondwana continent, margined by sediments with the 
Glossopteris flora, was probably traversed by alpine chains with 
valley glaciers spreading out as piedmonts on the shores of inland 
basins and land-locked seas. The movement of ice in India was 
apparently norihward, in South Africa southward. 

Certain tillites occur also in North America about Boston, 
Mass., but here the movement was from north to south, as in the 
Pleistocene period. 

Glacial moraines are said to occur in the Lower Rothliegende 
of Westphalia in Germany. 

The fauna of the continental types of the Permian generally 
possesses a terrestrial facies and comprises insects, molluscs, crus- 
taceans, fish, amphibians (Labyrinthodonts) and reptiles (Palaeo- 
Izatteria, Proterosat~rus, etc.),  the latter now making their first 
appearance. The richest and most varied fauna of amphibians 
and reptiles is that of America, especially Texas and Oklahoma, 
where i t  had an independent and isolated development. 

The fauna of the inland seas shows signs of degeneration, but 
forms living in the open seas, such as Tethys, flourished and fol- 
lowed a normal course of development and new forms made their 
appearance. Ammonites (Medlicottia, IVagenoceras, etc.), so 
characteristic of the Mesozoic era, began to appear and are 
associated with Bryozoa, corals and molluscs. The last representa- 
tives of the trilobites occur in the Permian of North America. 

Plants are represented by many survivors from the Carbon- 
iferous (e.g., Calamites); others show that a change of type was 
in progress. I h e  distinctive Glossopteris flora was that of a cool 

climate. (B. SM.) 
PERN, a name sometimes given to the honey-buzzards. (See 

BUZZARD.) 
PERNAMBTJCO, a north-eastern Atlantic State of Brazil. 

Area, 38,322 sq.mi.; pop. (1940) 2,694,616. I t  comprises a com- 
paratively narrow coastal zone, a high inland plateau, and an inter- 
mediate zone formed by the terraces and slopes betneen the two. 
I ts  surface is much broken by the remains of the ancient plateau 
which has been worn down by erosion, leaving escarpments and 
ranges of flat-topped mountains, called chapadas, capped in places 
by horizontal layers of sandstone. The coastal zone is low, well 
wooded and fertile. I t  has a hot, humid climate, relieved to some 
extent by the south-east trade winds. This region is locally known 
as the matas (forests). The middle zone, called the caatinga or 
agreste region, has a drier climate and lighter vegetation. The 
inland region, called the sertco, is high, stony, and dry, and fre- 
quently devastated by prolonged droughts (s6ccas). The climate is 
characterized by hot days and cool nights, and is considered 
healthy, though the daily change tends to provoke bronchial, catar- 
rhal and inflammatory diseases. There are two clearly defined 
seasons, a rainy season from March to June, and a dry season for 
the remaining months. The rivers of the State include a number 
of small plateau streams flowing southward to the SBo Francisco 
river, and several large streams in the eastern part flowing eastward 
to the Atlantic. The largest of the coastal rivers are the Goiana. 
which is formed by the confluence of the Tracunhaem and Capi- 
baribemirim, and drains a rich agricultural region in the northeast 
part of the state; the Capibaribe, which has its source in the Serra 
de Jacarari and flows eastward to the Atlantic a t  Recife with a 
course of nearly 300 mi.; the Ipojuca, which rises in  the Serra de 
Aldeia Velha and reaches the coast south of Recife; the Sirin- 
haem and the Una. 

The state of Pernambuco is, for the most part, agricultural. 
the lowlands being devoted to sugar and fruit, with coffee i n  some 
of the more elevated localities, the agreste region to cotton, 
tobacco, Indian corn, beans and stock, and the sertdo to grazing 
and in some localities to  cotton. Sugar, molasses, rum (aguardi- 
ente or cacha~a) ,  tobacco and fruit are largely exported. Coco- 
nuts, cacao, bananas, mangoes and other tropical fruits are pro- 
duced in profusion, but the production of foodstuffs (beans, Indian 
corn, mandioca, etc.) is not sufficient for local consumption. Man- 
gabeira rubber is collected to  a limited extent, and piassava fibre 
is an article of export. Orchids are also collected for export in 
the districts of Garanhuns and Timbauba. Cotton weaving and 
cigar making are the principal manufacturing industries, after the 
large engenhos devoted to the manufacture of sugar and rum. 

The railways of the state are parts of the Great Western 
of Brazil railway. All these lines concentrate a t  the port of Re- 
cife. 

The capital of the state is Recife, a city that is commonly 
known among foreigners as Pernambuco. There are a number 
of large towns in the state, but the 1940 census returns in- 
clude their populations in  those of the municipios (communes) 
to which they belong. The most important are: Bezerros (67,- 
0 j8) ,  Bom Jardim (48,694), Madre de Deus (29.259), a town of 
the higher agreste region, Cabo (30,934), Caruarli (74,514)~ Es- 
cada (23,124), Garanhuns (96,23 2), covering six towns and vil- 
lages, G16ria do Goiti  (28,175), Goiana (41,309), Limoeiro (57,-  
63 j ) ,  Olinda (36,995), the old colonial capital and episcopal see, 
Rio Formoso (17,720), Timbaliba (34,546) and Vit6ria (63,769). 

Pernambuco, a t  its inception in 1526, was settled by ChristovZo 
Jacques, who founded a settlement on the Rio Iguarassli that was 
afterwards abandoned. The first permanent settlement was made 
by Duarte Coelho Pereira a t  Olinda in 1530, and four years later 
he was granted a capitania of 50 leagues extending from the mouth 
of the SCo Francisco northward to that of the Iguarass6. Adja- 
cent to  this grant on the north was the capitania of Itamaraci, 
granted to  Pero Lopes de Souza, which covered the remainder 
of the present state. The capitania of Pernambuco was ably 
governed and took an active part in the expulsion of the French 
from the trading posts established along the coast northward to 
Maranhio, and in establishing Portuguese colonies in their places. 
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In 1630 Pernambuco was occupied by the Dutch and continued 
under their rule until 1654. Although an active guerrilla warfare 
was waged against the Dutch during a large part of that period, 
they did much to promote the agricultural and commercial in- 
terests of the colony, especially under the wise administration of 
Maurice of Nassau. 

I n  1817 Pernambuco was the scene of a revolutionary outbreak, 
which resulted in the separation of the present states of Alagoas 
and Rio Grande do Norte, CearB and Paraiba having been de- 
tached in I 799. There was another insurrection in 182 2 when the 
Portuguese captain general, Luiz de Rego, and his garrison were 
expelled, and in 1824 dissatisfaction with the arbitrary proceedings 
of Dom Pedro I at  Rio de Janeiro led to a separatist revolution 
for the formation of a new state, to be called the FederaqHo do 
Equador. There was another outbreak in 1831 and frequent dis- 
orders down to 1848, when they culminated in another unsuccess- 
ful revolution. The population of the Pernambuco sertzo has 
always been noted for its turbulent, lawless character, due partly 
to distance from the coast where the bulk of the population is 
concentrated, partly to  difficult means of communication, and 
partly to the fact that this remote region has long been the refuge 
of criminals from the coast towns. 

PERNAU: see Pixxrr. 
PERNERSTORFER, ENGELBERT (1850--1918), AUS- 

trian politician, was born in Vienna on April 27, 1850. Acquainted 
since childhood with Viktor Adler, Pernerstorfer studied and 
sympathized with the young Austrian labour movement since his 
earliest days as a teacher. I n  1870, together with Adler, Fried- 
jung, the historian, and others, he formed a league for the study 
of social movements. His first political activities were, however, 
linked with Schijnerer's extreme German Nationalist movement. 
He*was one of the authors of the German Nationalist Linzer Pro- 
gramm (ISSO), but he left this party and enrered parliament in 
1889 as an independent. As deputy he enjoyed the right of free 
speech and began to act as the mouthpiece of the Social Demo- 
crat party, to which he was of the greatest service. We joined 
the party in 1896, and sat for it  in parliament from 1901 until 
his death, in latter days being president of its parliamentary 
faction and vice-president of the House (1909, 1911). Perner- 
storfer was rather an advanced liberal, who adopted Socialism 
from love of humanity and hatred of absolutism and clericalism. 
His own principal interests were literary and educational. His 
fearless and generous personality did much for the poorer classes 
of his fellow men in days when they were practically political and 
social outcasts. H e  died in Vienna on Jan. 6, 1918. 

PERNICIOUS ANAEMIA: see ANAEMIA; BLOOD, 
PATHOLOGY OF. 

P&RONNE, a town of northern France, capital of an arron- 
dissement of the department of Somme, on the right bank of the 
Somme, at  its confluence with the Cologne, 3 j  m. E. by N. of 
Amiens by rail. Pop. (1936), 4 ,293 The Frankish kings had a 
villa a t  PCronne and a monastery was founded here in the 7th 
century by, or for. Scottish monks; a collegiate church was built 
and dedicated t o  St. Fursy, the first abbot. By about 1200  i t  
had escheated to  the French crown, and Philip Augustus gave it  
a charter (1209). By the treaty of Arras (1435) it was given to 
the Burgundians; bought back by Louis XI., it passed again into 
the hands of Charles the Bold in 1465. On the death of Charles, 
however, in 1477, Louis XI .  resumed possession. I n  1536 the 
Pmperor Charles V. besieged PCronne without success. I t  was 
the first town after Paris a t  which the League was proclaimed in 
I 577. Wellington took PCronne in 1815, the Germans captured it 
in 1871 and again in 1914; the French retook it, March, 1917, 
lost i t  again March, 1918, and took it  finally, with Australian help, 
in Sept. 3018 'In Tune 1940 the Germans occupied it again. 

PEROVSKPTE, a mineral consisting of calcium titanate, 
CaTiO,, usually with a small proportion of the calcium replaced 
by iron, discovered in 1839 at  Achmatovsk in the Urals, and named 
in honour of Count L. A. Perovsky. The crystals when found in 
schistose rocks have the form of cubes, but when occurring as an 
accessory constituent of eruptive rocks are octahedral in form and 
microscopic in size; although geometrically cubic, they are always 

doubly refracting, and sometimes show evidence of complex 
mimetic twinning; their structure as shown in polarized light is 
very similar to that of the mineral boracite, and they are there- 
fore described as pseudo-cubic. The colour varies from pale 
yellow to blackish-brown and the lustre is adamantine to metallic. 
I n  the Urals large cubes occur with calcite and magnetite in a 
chlorite-schist, and similar crystals are found in talc-schist a t  
Zermatt, Switzerland The microscopic octahedral crystals are 
characteristic of melilite-basalt and nepheline-basalt; they have 
also been found in peridotite and serpentine. 

PEROWNE, JOHN JAMES STEWART (1823-1904), 
English bishop, was born, of Huguenot ancestry, a t  Burdwan, 
Bengal, on March 13, 1823. H e  was educated a t  Norwich and 
at  Corpus Christi college, Cambridge, becoming a fellow in 1849. 
After holding a chair in King's college, London, he was appointed 
vice-principal a t  St. David's college, Lampeter (1862-72). H e  
was elected canon of Llandaff in 1869, dean of Peterborough 
1878, and in 1891 succeeded Henry Philpott a s  bishop of Wor- 
cester. Perowne was a good Hebrew scholar and sat on the Old 
Testament Revision Committee. H e  resigned his see in  1901, and 
died on NOV. 6, 1904 

PEROZ, Sassanid king of Persia, A.D. 4 57-484, son of Yazde- 
gerd 11. H e  rebelled against his brother Homizd III. ,  and in 459 
defeated and killed him with the help of the Ephthalites. or White 
Huns, who bad invaded Bactria. Me also killed most of his other 
relatives, and persecuted the Christians. But he favoured the 
introduction of Nestorianism, in opposition to the orthodox creed 
of Byzantium. With the Romans he maintained peace, but he 
tried to keep down the Ephthalites, who began to conquer eastern 
Iran. The Romans supported him with subsidies; but all his wars 
were disastrous. Once he was himself taken prisoner and had to 
give his son Kavadh as hostage till after two years he was able 
to pay a heavy ransom. Then he broke the treaty again and ad- 
vanced with a large army. But he lost his way in the eastern desert 
and perished with his whole army (484). (ED. M.) 

PERPENDICULAR PERIOD, in architecture, the latest 
style of English Gothic, roughly embracing the period from 1375 
to the introduction of the Renaissance, during the 16th and 17th 
centuries. I t  gains its name from the dominance of vertical 
lines in window tracery and wall panelling; in  windows the 
vertical mullions sometimes carry unbroken from the sill to the 
under side of the arch and the upper part of the window is further 
sub-divided by additional, smaller, vertical mullions carried by  
the apex of arches connecting the larger mullions. Continuous 
horizontal lines of arches and cornices are sometimes carried 
across high windows to divide the whole into many small arched 
lights, in each one of which could be placed the effigy of a saint 
in stained glass. I n  structure the tendency is tom-ard the reduc- 
tion of wall surface, the increase of window area, the continuity 
of vertical lines and supports and the lavish development of 
decorative vaulting by means of liernes and. later, the elimination 
of structural vaulting ribs altogether, and the substitution of cut- 
stone, traceried fan vaults ( q . ~ . ) ,  

Timber-trussed ceilings and roofs were developed to a point 
of great perfection and richness as in that of Westminster hall, 
London (1395-99) and in countless simpler parish churches, e.g , 
Chipping Norton, Holy Trinity, Hull. The period also saw the 
construction of many beautifully outlined and lavishly detailed 
church towers, usually square and without spires. Those of 
Gloucester cathedral (14 50- j i )  , Magdaleri college, Oxford 
(1492-1505), the central tower at Canterbury (1495) and the 
west towers of York (1432-70) are typical. I n  decorative detail 
the period is marked by the introduction of the four-centred or 
Tudor arch, the covering of wall surfaces with ranges of traceried 
panels, chiefly rectangular, the general flatness of moulding pro- 
files, diminished importance of the capital, the enclosing of door 
and window arches within a rectangular hood mould and the 
replacement of the earlier naturalism in carved ornament by a 
rather dry, incisive and, a t  times, mechanical, conventionalism. 

The Perpendicular Period appears first in work in Gloucester 
cathedral about 1360, but the spread of the style was so rapid 
that by 1380 Perpendicular work was being built throughout the 
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country. I t  was a style so vital that it  yielded but slowly to the 
influx of Renaissance ideas, and, particularly in Oxford, its effect 
is felt in building well into the 17th century. Characteristic 
examples are: the choir (1347-77) and cloister (1351-1412) of 
Gloucester cathedral; nave and west transepts of Canterbury 
cathedral (1378-1411); choir of York (1389-1407); King's 
college chapel, Cambridge (1447-1 j12) ; St. George's chapel, 
Windsor (completed 1508); Henry VII. chapel, Westminster 
(completed 1512) and the hall of Christ Church college, Oxford 
(1630). (T. F. H.) 

PERPETUAL MOTION or PERPETTJUM MOBILE, in its 
usual significance, not simply a machine which will go on moving 
for ever, but a machine which, once set in motion, will go on doing 
useful work without drawing on any external source of energy, or 
a machine which in every complete cycle of its operation will give 
forth more energy than i t  has absorbed. Briefly, a perpetual 
motion usually means a machine which will create energy in the 
form of motion. 

The  earlier seekers after the "perpetuum mobile" did nat always 
appreciate the exact nature of their quest; for we find among 
their ideals a clock that would periodically rewind itself, and thus 
go without human interference as long as its machinery would last. 
The energy created by such a machine would simply be the work 
done in overcoming the friction of its parts, so that its pro- 
jectors might be held merely to  have been ignorant of the laws 
of friction and of the dynamic theory of heat. Most of the per- 
petual motionists, however, had more practical views, and ex- 
plicitly declared the object of their inventions to  be the doing of 
useful work, such as raising water, grinding corn, and so on. Like 
the exact quadrature of the circle, the transmutation of metals and 
other famous problems of antiquity, the perpetual motion has now 
become a venerable paradox. Still, like these others, it retains a 
great historical interest for as a result of the vain quest, there grew 
up the greatest of all the generalizations of physical science, the 
principle of the conservation of energy. 

There was a time when the problem of the perpetual motion 
was one worthy of the attention of a philosopher. Before that 
analysis of the action of ordinary machines which led to the laws 
of dynamics, and the discussion of the dynamical interdependence 
of natural phenomena which accompanied the establishment of 
the dynamical theory of heat, there was nothing plainly unreason- 
able in the idea that work might be done by the mere concatena- 
tion of machinery. I t  had not then been proved that energy is 
uncreatable and indestructible in the ordinary course of nature; 
even now that proof has only been given by induction from long 
observation of facts. There was a time when wise men believed 
that a spirit, whose maintenance would cost nothing, could by 
magic ar t  be summoned from the deep to do his master's work; 
and it  was just as reasonable to  suppose that a structure of wood, 
brass and iron could be found t o  work under like conditions. 

The  principle of the conservation of energy, which in one sense 
is simply denial of the possibility of a perpetual motion, rests on 
facts drawn from every branch of physical science; and, although 
its full establishment only dates from the middle of the 19th cen- 
tury, yet so numerous are the cases in which it  has been tested, 
so various the deductions from it that have been proved to accord 
with experience, that it  is now regarded as one of the best-estab- 
lished laws of nature. Consequently, on any one who calls it in 
question is thrown the burden of proving his case. If any machine 
were produced whose source of energy could not a t  once be 
traced, a man of science (complete freedom of investigation being 
supposed) would in the first place try to  trace its power to some 
hidden source of a kind already known; or in the last resort he 
would seek for a source of energy of a new kind and give it a new 
name. 

If  a man likes to indulge the notion that, after all, an excep- 
tion t o  the law of the conservation of energy may be found, then 
provided he submits his idea to the test of experiment at  his 
own charges without annoying his neighbours, all that can be said 
is that he is engaged in an unpromising enterprise. The case is 
otherwise with the projector who comes forward with some 
machine which claims by the mere ingenuity of its contrivance 

to multiply the energy supplied to it  from some of the ordinary 
sources of nature and sets to  work to pester scientific men to 
examine his supposed discovery, or attempts therewith to  induce 
the credulous to  waste their money. This is by f a r  the largest 
class of perpetual-motion-mongers nowadays. 

I t  was no doubt the barefaced fallacy of most of the plans for  
perpetual motion that led the majority of scientific men to con- 
clude a t  a very early date that the "perpetuum mobile" was an 
impossibility. We find the Paris Academy of Sciences refusing, 
as early as 1775, to  receive schemes for the perpetual motion, 
which they class with solutions of the duplication of the cube, 
the trisection of an angle and the quadrature of the circle. 
Stevinus and Leibnitz seem to have regarded its impossibility as 
axiomatic; and Newton a t  the beginning of his Prilzcipia states a 
principle which virtually amounts to the same thing. 

The famous proof of P. de la Hire simply refers to  some of 
the more common gravitational perpetual motions. The truth is 
that, if proof is to be given, or considered necessary, it must pro- 
ceed by induction from all physical phenomena. 

By far the most numerous class of perpetual motions is that 
which seeks to utilize the action of gravity upon rigid solids. We 
have not read of any actual proposal of the kind, but the most 
obvious thing to imagine in this way would be to  procure some 
substance which intercepts gravitational attraction. If this could 
be had, then, by introducing a plate of it underneath a body while 
it was raised, we could elevate the body without doing work; 
then, removing the plate, we could allow the body to fall and do 
work; eccentrics or other imposing device being added to move 
the gravitation intercepter, behold a perpetual motion complete! 
The great difficulty is that no one has found the proper material 
for an intercepter. 

Fig. I represents one of the most ancient and oftenest-repeated 
of gravitational perpetual motions. The idea is that the balls 
rolling in the compartments between the felloe and the rim of 
the wheel will, on the whole, .so comport themselves that the 
moment about the centre of those on the descending side exceeds 
the moment of those on the ascending side. Endless devices, 
such as curved spokes, levers with elbow-joints, eccentrics, etc., 
have been proposed for effecting this impossibility. The student of 
dynamics a t  once convinces himself that no machinery can effect 
any such result; because if we give the wheel a complete turn, 
so that each ball returns to its original position, the whole work 
done by the ball will, a t  the most, equal that done on it. We 
know that if the laws of motion be true, in each step the kinetic 
energy given to the whole system of wheel and balls is equal to 
that taken from the potential energy of the balls less what is dis- 
sipated in the form of heat by frictional forces, or vice versa, if 
the wheel and balls be losing 
kinetic energylsave that the 
friction in both cases leads to  
dissipation. So that, whatever 
the system may lose, it  can, after 
it is left to itself, never gain 
energy during its motion. 

The two most famous per- 
petual motions of history, viz., 
the wheels of the marquis of 
Worcester (d. 1667) and of 
Councillor Orffyreus, were prob- 
ably of this type. The marquis 
of Worcester alludes to  the mar- FIG. 1 

vellous performance of his machine in his Ce?ztziry of I7zvelztiorzs 
(1663): the wheel was 14 feet in diameter and bore 40 weights 
of 50 pounds apiece! 

Orffyreus (whose real name was Johann Ernst Elias Bessler) 
(1680-174j) appears to have constructed more than one wheel: 
his last one was 12 ft. in diameter and I ft ,  2 in. broad; it  con- 
sisted of a light framework of wood, covered in with oilcloth so 
that the interior was concealed, and was mounted on an axle 
which had no visible connection with any external mover. I t  was 
examined and approved of by the landgrave of Hesse-Cassel, in 
whose c ~ s t l e  at Weissenstein it is said to have gone for eight 
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weeks in a sealed room. The most remarkable thing about this 
machine is that it evidently imposed upon the mathematician 
W. J. '~Gravesande, who wrote a letter to Newton giving an ac- 
count of his examination of Orffyreus's wheel undertaken at  the 
request of the landgrave, wherein he professes himself dissatis- 
fied with the proofs theretofore given of the impossibility of per- 
petual motion, and indicates his opinion that the invention of 
Orffyreus is worthy of investigation. H e  himself, however, was 
not allowed to examine the interior of the wheel. The inventor 
seems to have destroyed it  himself. One story is that he did so 
on account of difficulties with the landgrave's government as to  a 
licence for it;  another that he was annoyed at  the examination by 
'~Gravesande, and wrote on the wall of the room containing the 
fragments of his model that he had destroyed it  because of the 
impertinent curiosity of '~Gravesande. 

The overbalancing wheel perpetual motion seems to be as old 
as the 13th century. Dircks quotes an account of an invention by 
Wilars de Honecort, an architect whose sketchbook is still pre- 
served in the h o l e s  des Chartes a t  Paris. D e  Honecort says, 
"Many a time have skilful workmen tried to contrive a wheel that 
shall turn of itself; here is s way to do it  by means of an uneven 
number of mallets, or by quicksilver." H e  thereupon gives a rude 
sketch of a wheel with mallets jointed to its circumference. I t  
appears that Leonardo da Vinci worked with similar notions. 

Another scheme of the perpetual motionist is a water-wheel 
which shall feed its own mill-stream. This notion is probably as 
old as the first miller who experienced the difficulty of a dry 
season. One form is figured in the Mathelnatical Magic (1648) of 
Bishop Wilkins (1614-1672); the essential part of it is the water- 
screw of Archimedes, which appears in many of the earlier ma- 
chines of this class. Some of the later ones dispense with even 
the subtlety of the water-screw, and boldly represent a water- 
wheel pumping the water upon its own buckets. 

Perpetual motions founded on the hydrostatical paradox are 
not uncommon; Denis Papin exposes one of these in the Philo- 
sophical Transactions for  1685. The most naive of these devices 
is that illustrated in fig. 2, the idea of which is that the larger 
quantity of water in the wider part of the 
vessel weighing more will overbalance' the rn smaller quantity in the narrower part, so 
that the water will run over a t  C, and so 
on continually. 

Capillary attraction has also been a fav- 
orite field for the vain quest; for, if by cap- 
illary action fluids can be made to disobey 
the law of never rising above their own 
level, what so easy as thus to  produce a FIG. 2 
continual ascent and overflow, and thus per- 
petual motion? Various schemes of this kind, involving an endless 
band which should raise more water by its capillary action on one 
side than on the other, have been proposed. The most celebrated is 
that of Sir William Congreve (1772-1828). EFG (fig. 3) is an 
inclined plane over pulleys; a t  the top and bottom travels an 
endless band of sponge, abcd, and over this again an endless band 
of heavy weights jointed together. The whole stands over the 
surface of still water. The capillary action raises the water in ab, 
whereas the same thing cannot happen in the part ad, since the 
weights squeeze the water out. Hence, inch for inch, ab is heavier 
than ad; but we know that if ab were only just as heavy inch for 
inch as ad there would be equilibrium, if the heavy chain be also 
uniform; therefore the extra weight of ab will cause the chain to  
move round continually in the direction of the arrow. 

The more recondite vehicles of energy, such as electricity and 
magnetism, are more seldom drawn upon by perpetual-motion in- 
ventors than might perhaps be expected. William Gilbert, in his 
treatise D e  iMagnete, alludes to  some of them, and Bishop Wilkins 
mentions among others a machine "wherein a loadstone is so dis- 
posed that it  shall draw unto it  on a reclined plane a bullet of 
steel, which, still, as it  ascends near to the loadstone, may be 
contrived to fall through some hole in the plane and so to return 
unto the place whence a t  first it began to move, and being there, 
the loadstone. will again attract it  upwards, till, coming to this 

hole, it will fall down again, and so the motion shall be perpetual." 
The fact that screens do exist whereby electrical and magnetic 
action can be cut off would seem to open a door for the perpetual- 
motion seeker. Unfortunately the bringing up and removing of 
these screens involves in all cases just that gain or loss of work 
which is demanded by  the law of the conservation of energy. A 
shoemaker of Linlithgow called Spence pretended that he had 
- - found a black substance which in- 

A 
tercepted magnetic attraction 
and repulsion, and he produced 
two machines which were moved, 
as he asserted, by the agency of 
permanent magnets, thanks to the 
black substance. The  fraud was 
speedily exposed, but it  is worthy 
of remark that Sir David Brew- 
ster thought the thing worthmen- 
tioning in a letter t o  the Annales 
de chimie (1818), wherein he 
states "that Mr. Playfair and Cap- 

F I ~ .  s tain Kater have inspected both 
of these machines and are satisfied that they resolve the problem 
of perpetual motion." 

One more page from this chapter of the book of human folly; 
the author is the famous Jean Bernoulli the elder. We translate 
his Latin, as far as possible, into modern phraseology. I n  the first 
place we must premise the following. (See fig. 4.) ( I )  I f  there 
be two fluids of different densities whose densities are in the ratio 
of G to L, the height of equiponderating cylinders on equal bases 
will be in the inverse ratio of L to G. (2)  Accordingly, if the 
height AC of one fluid, contained in the vase AD, be in this ratio 
to the height E F  of the other liquid, which is in a tube open a t  
both ends, the liquids so placed will remain a t  rest. (3)  Where- 
fore, if AC be to E F  in a greater ratio than L to G, the liquid in 
the tube will ascend; or if the tube be not sufficiently long the 
liquid will overflow a t  the orifice E (this follows from hydrostatic 
principles). (4) I t  is possible to have two liquids of different 
density that will mix. (5) I t  is possible to  have a filter, colander, 
or other separator, by means of which the lighter liquid mixed 
with the heavier may be separated again therefrom. 

Construction8.-These things being presupposed (says Ber- 
noulli), I thus construct a perpetual motion. Let there be taken 
in any (if you please, in equal) quantities two liquids of different 
densities mixed together (which may be had by hyp. 4 ) ,  and let 
the ratio of their densities be first determined, and be the heavier 

A B 

to the lighter as G to L, then with the mix- 
ture let the vase AD be filled up to A. 
This done let the tube EF,  open a t  both 
ends, be taken of such a length that 
AC:EF> 2L:G+L; let the lower orifice 
F of this tube be stopped, or rather cov- 
ered with the filter or other material sep- 
arating the lighter liquid from the heavier 
(which may also be had by hyp. j); now 
let the tube thus prepared be immersed to 
the bottom of the vessel C D ;  I say that 
the liquid will continually ascend through 
the orifice F of the tube and overflow by 
the orifice E upon the liquid below. 

Demonstration.-Because the orifice F 
of the tube is covered by the filter (by 

FIG. 4 constr.) which separates the lighter liquid 
from the heavier, i t  follows that, if the tube be immersed to the 
bottom of the vessel, the lighter liquid alone which is mixed with 
the heavier ought to rise through the filter into the tube, and 
that, too, higher than the surface of the surrounding liquid 
(by hyp. z ) ,  so that AC:EF=2L:G+L; but since by constr. 
AC:EF>2L:G+L it necessarily follows (by hyp. 3) that the 
lighter liquid will flow over by the orifice E into the vessel below, 
and there will meet the heavier and be again mixed with i t ;  and 
it will then penetrate the filter, again ascend the tube, and be a 
second time driven through the upper orifice. Thus, therefore, 
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will the flow be continued for ever.--Q.E.D. 

Bernoulli then proceeds to  apply this theory to  explain the per- 
petual rise of water to the mountains, and its flow in rivers to the 
sea, which others had falsely attributed to  capillary action-his 
idea being that it  was an effect of the different densities of salt 
and fresh water. 

One really is a t  a loss with Bernoulli's wonderful theory, whether 
t o  admire most the conscientious statement of the hypothesis, the 
prim logic of the demonstration, so carefully cut according to the 
pattern of the ancients, or the weighty superstructure built on so 
frail a foundation. Most of our perpetual motions were clearly 
the result of too little learning; surely this one was the product 
of too much. (G. CL.) 

The foregoing article by the distinguished mathematician George 
Chrystai, who died in I ~ I X ,  is devoted to a delusion which is still 
distressingly prevalent. A certain number of weak heads genu- 
inely succeed in deceiving themselves with the old fallacies, and 
often spend money which they can ill afford in taking out patents 
for  patent absurdities. No man of science who has any suscepti- 
bilities can receive their communications without a certain com- 
passion. On the other hand we have the conscious charlatans, 
who prey upon a class of people, by no means extinct, which pos- 
sesses great cupidity, some money, a dangerous smattering of 
science and no sense. The form under which the perpetual motion 
is presented for the benefit of the credulous and affluent has been 
modified of recent years, to keep pace with the march of science. 
Whereas formerly the perpetual motion engine was usually a me- 
chanical arrangement of weights, wheels and water-buckets, or 
such like, which did work without a supply of energy, to-day the 
form under which the invention is presented is usually an elec- 
trical one. Frequently the vendor or inventor makes no claim 
to create energy out of nothing, a point to  which he directs 
special attention, admitting that this is known to be impossible 
by such shrewd and learned men as the prospective purchaser of 
shares, but states that his machine takes in a certain amount of 
electrical energy and turns out a greater amount of energy-a 
steady supply of 2 0  kilowatts is turned into a n  output of 37.5 
kilowatts, say. The popular confusion between work and power, 
and between volts and amperes and electrical energy renders it 
easy to  delude the self-satisfied victim, and the plausible denial 
of any creation of something out of nothing makes the creation 
of much out of little seem comparatively reasonable. 

The latest scientific invention is often made the basis of a per- 
petual motion claim, in more or less good faith. For instance, 
shortly after the liquid air machine became a commercial suc- 
cess, claims are put forward-not by the inventor of the ma- 
chine, of course-that part of the air liquefied by such a machine 
could be made to furnish a source of motive power which would 
run the machine itself, so that a continuous and increasing supply 
of liquid air could be produced without input of energy, once the 
machine was started. 

The kind of perpetual motion which has been considered in 
Professor Chrystal's article is against all the ordered experience 
which is embodied in the first law of thermodynamics. This law 
states the equivalence of heat and work as alternative forms of 
energy, and denies that energy can be created. There is, how- 
ever, nothing in the first law of thermodynamics against the fol- 
lowing line of argument: Heat is equivalent to work. I t  is possible 
to  build machines which turn heat into work. Therefore it  must be 
possible to b u l d  a machine which will take heat from some ordi- 
nary body at  atmospheric temperature, say a pond, and turn it 
into work. The pond will, of course, grow colder, but this need 
not disturb us, as for a very slight cooling we should obtain a 
large amount of work. For instance, a pond 2 0 0  yards across and 
of an average depth of 6 feet, cooling I' centigrade, would yield 
75,000 horse-power-hours if the heat lost could all be turned into 
work. I t  is usual to speak of a machine which could convert the 
heat of surrounding bodies into work as effecting a perpetual mo- 
tion of the second kind, perpetual motion of the first kind being 
that which creates energy out of nothing. A perpetual motion 
of the second kind involves no creation of energy, but a conversion 
of energy under certain conditions. 

The second law of thermodynamics (see THERMODYNAMICS), 
which, like the first law, is an embodiment of the physical ex- 
perience of generations of experimenters and observers of the 
first rank, denies that it  is possible to derive mechanical energy 
from bodies by cooling them below the temperature of the sur- 
rounding object, that is, i t  denies precisely that a perpetual motion 
of the second kind is possible, For us to be able t o  convert heat 
into work we must have a source of heat above the temperature 
of the surrounding bodies, or, in the language of the engineer, we 
must have both a boiler and a condenser (although, of course, 
we need not actually build the condenser, but can use the sur- 
rounding air as condenser if for any reasons, such as exist in the 
case of the locomotive, a condenser is impracticable). The bigger 
the difference of temperature between the hot source of heat and 
the cold condenser, the bigger the fraction of the heat of the 
source which we can turn into work: when the temperature dif- 
ference is zero we can turn none of the heat into work. 

The impossibility of a perpetual motion, either of the first or of 
the second kind, is implicit, then, in the two great laws of Thermo- 
dynamics, which express our knowledge of the behaviour of 
matter in such quantities as are handled in ordinary mechanical 
and chemical processes. They are statistical laws, and do not 
apply to individual molecules, or to  small collections of molecules, 
but to  matter as  we deal with it  in engineering, where the smallest 
particle considered consists of millions of millions of millions of 
molecules! When we come down to microscopic and ultra-micro- 
scopic particles perpetual motion is possible, as exemplified by 
the ceaseless movement of tiny particles held in suspension in a 
fluid at  a uniform temperature. (See BROWNIAN MOVEMENT.) 
Such movement of microscopic pavticles, however, does not enable 
us to derive useful work from the heat agitation of the liquid, 
that is, from the perpetual motion of the molecules themselves. 
I t  does not contradict, but supplements our knowledge of the 
behaviour of matter in bulk, which tells us that perpetual motion 
is a mechanical impossibility. (E. N. DA C. A.) 

PERPETUAL PENSIONS: see PENSIONS : PERPETUAL OR 
HEREDITARY. 

PERPETUITY, in law the tying-up of an estate for a length- 
ened period for the purpose of preventing or restricting alienation. 
As being opposed to the interest of the State and individual effort, 
the creation of interests indefinite in time has been considerably 
curtailed, and the rule against perpetuities in Great Britain now 
forbids the making of an executory interest unless beginning within 
the period of any fixed number of existing"1ives and an additional 
period of 21 years (with a few months added, if necessary, for the 
period of gestation). The rule applies to  dispositions of personal 
property (see ACCUMULATION) as well as of real property. Sec- 
tion 163 of the Law of Property Act, 1925, enacts in effect that a 
remainder to  children at  a n  age in  excess of 21 years is to  be read 
as a t  2 1  years, thereby making the remainder legal instead of void 
(see also ss. 164-166 of the Law of Property Act, 1925). There 
are certain exceptions to the rule, as  in  the case of limitations in 
mortmain and to charitable uses, and of a perpetuity created by 
act of parliament. I n  the United States the English common- 
law rule against perpetuities obtains in many of the States; in 
others it  has been replaced or reinforced by  statutory rules. (See 
Gray on Alienation.) The general tendency of American legislation 
is to  favour tying up estates t o  a greater extent than was formerly 
approved. 

PERPIGNAN, a town of France, capital of the department 
of Pyrbnkes-Orientales, on the Tgt, 7 m. from the Mediterranean 
and 42 mi. S. by W. of Narbonne by rail. Pop. (1936) 64.100. 
Perpignan dates at  least from the 10th century. I n  the 11th 
and 12th centuries it  was a capital of the counts of Roussillon, 
from whom it passed in 1172 to the kings of Aragon. I n  the 13th 
century it belonged to the kingdom of Majorca, and its sovereigns 
resided there until, in 1344, that small state reverted to  the kings 
of Aragon, who in 1349 founded a university a t  Perpignan. When 
Louis X I  occupied Roussillon, Perpignan resisted the French arms 
and yielded only in 1475. Roussillon was restored t o  Aragon by 
Charles VIII and Perpignan was again unsuccessfully besieged 
in Ij42 under Francis I. Later on, however, the inhabitants, 



PERQUISITE-PERRY 
angered by the Spanish governor, surrendered the town to Louis 
XII I .  The citadel held out until 1642, and the place was ceded to 
France by the treaty of the PyrCnkes (16j9). In  1602 the bisho- 
pric of Elne was transferred t o  Perpignan. The town was occu- 
pied by the Germans in Nov. 1942, during World War 11. 

On the south the town is overlooked by a citadel enclosing a 
castle (13th century) of the kings of Majorca. The chapel is a 
mixture of the Romanesque, Pointed and Moorish styles. The 
ramparts surrounding the citadel are the work of Louis XI ,  
Charles V and Vauban. The cathedral of St. Jean (14th to 16th 
centuries) has a remarkable I 7th century reredos. 

Commanding the gateway of Notre-Dame (1481) is a curious 
machicolated stronghold of the 14th and 15th centuries. 

Perpignan is the seat of a prefect and has tribunals of first in- 
stance and of commerce, a chamber of commerce and a board of 
trade-arbitrators. The higher tribunal of Andorra sits a t  Perpig- 
nan. Trade is in wine, iron, wool, oil and corks. 

PERQUISITE, a term properly used of the profits which 
accrue to  the holder of an office over and above the regular 
emoluments; also, in law, the casual profits, such as accrue by 
herint~,  fineq, reliefs, r t c  , to  a lord of a manor above the yearly 
revenue from the copyholds. The word is used generally of the 
casual profits allowed by custom to servants or other employees. 

PERRAULT, CHARLES (1628-1703), French author, was 
born in Paris on Jan. 12, 1628. His father, Pierre Perrault, was a 
barrister, whose four sons were all men of some distinction: 
Claude (1613-1688) was a physician and architect, and translated 
Vitruvius (1673). Charles was brought up at  the Collkge de 
Beauvais, and after quarrelling with his masters followed his own 
bent. H e  took his degree of licencie' en droit a t  Orleans in 1651, 
and was called to the Paris bar, where he practised for a short time. 
I n  1654 his brother became receiver-general of Paris, and made 
Charles his clerk. About ten years later he became Colbert's 
secretary. H e  was controller-general of the department of public 
works, member of the commission that afterwards developed into 
the Acade'mie des inscriptions, and in 1671 he was admitted to  the 
Acade'mie fran~aise.  

Colbert's death in  1683 put an end to Perrault's official career, 
and he then gave himself up to  literature, beginning with Saint 
Paulin e'vique de Nole, avec une e'fitre chre'tienne sur la pe'nitence, 
et une ode aux nouveaux convertis. The dispute of the ancients 
and moderns arose from a poem on the SiBcle de Louis le Grand 
(1687), read before the Academy by Perrault, on which Boileau 
commented in violent terms. Perrault had a will of his own, and 
he published (4 vols., 1688-1696) his Parallkle des anciens et des 
modernes. The controversy that followed raged hotly both in 
France and England. 

The first of Perrault's famous contes, Grisdlidis, in verse, 
appeared in 1691, and was reprinted with Peau d'dne and 
Les Souhaits ridicules, also in verse, in a Recueil de pihces 
curieuses (The Hague, 1694). But Perrault was no poet, and the 
merit of these pieces is entirely obscured by that of the prose tales, 
La Belle a u  bois dormant, Petit clteperon rouge, La Barbe bleue, 
Le Chat botte', Les Fe'es, Cendn'llon, Riquet b la houppe and Le 
Petit poucet, which appeared with the title of Histoires oz~ contes 
du  temps passe' avec des moralite's (c. 1697). The frontispiece con- 
tained a placard with the inscription, Contes de ma mBre l'oie. 
Perrault's other works include his Me'moires, giving much informa- 
tion on Colbert's ministry; an Ene'ide travestie written in collabora- 
tion with his two brothers, and Les Holnmes illustres qui ont paru 
en France pendant ce sihcle (2 vols., 1696-1 700). He died on May 
16, I 703, in Paris. His son, Perrault d'Arma-Court, was the 
author of Contes des fe'es, containing the story of Cinderella, ete 

Except the tales, Perrault's works have not recently been reprinted 
Of these there are many modern e.ditions, e.g , by Paul Lacroix (1876) 
and by ,4. Leftbvre ("Nouvelle collection Jannet," 1875) ; also Per- 
vault's Popular Tales (Oxford, 1888), which contains the French text 
edited by Andrew Lang, with an introduction, and an examination of 
the sources of each story. See also Hippolyte Rigault, Hist, de la 
querelle des anciens et des modernes (1856). 

PERRERS (or DE ~~'INDSOR),  ALICE (d. I ~ O O ) ,  mistress 
of the English king Edward III. ,  belonged probably to the Hert- 
fordshire family of Perrers, although it is also stated that she 

was of humbler birth. She entered the service of Edward's queen, 
Philippa, before 1366, and was married to Sir Willism de Wind- 
sor, deputy of Ireland (d. 1384). Her  intimacy with the king 
began about 1366. Alice was accused of interfering in the courts 
of law to secure sentences in favour of her friends, and the parlia- 
ment of 1376 forbade all women from practising in the law courts. 
Alice was banished, but John of Gaunt allowed her t o  return to  
court in June 1376, and the parliament of 1377 reversed the sen- 
tence against her. She was again banished in June 1377; but this 
sentence was annulled two years later, and Alice regained some 
influence a t  court. 

PERROT, SIR JOHN (c. 1527-1592), lord deputy of Ire- 
land, the son of Mary BerMey (afterwards wife of Thomas Per- 
rot) was generally reputed to be a son of Henry VIII., and was 
attached to the household of William Paulet, 1st marquess of Win- 
chester. Perrot was knighted a t  the coronation of Edward VI. and 
though imprisoned during Mary's reign on the charge of harbour- 
ing heretics, he received the castle and lordship of Carew in Pem- 
brokeshire, and at the beginning of Elizabeth's reign was entrusted 
with the naval defence of South Wales. I n  1570 Perrot became 
lord president of M u n s t ~ r ,  in which capacity he hunted dnwn 
James Fitzmaurice Fitzgerald, whose submission he received in 
1572. Perrot resented the reinstatement of Gerald Fitzgerald, 15th 
earl of Desmond, and after vainly seeking his own recall left Ire- 
land without leave in July 1573, and presenting himself a t  court 
was allowed to resign his office, in which he was succeeded by Sir 
William Drury. H e  returned to his Welsh home, where he was oc- 
cupied with his duties as vice-admiral of the Welsh seas. 

I n  1584 Perrot succeeded Arthur Grey, Lord Grey de Wilton, as 
lord deputy of Ireland, and was instructed to  divide the confis- 
cated estates of the earl of Desmond among English landlords who 
were to  supply English labour. But his plans were disturbed by 
the raids of the Macleans and the MacDonnells, invited to  Ulster 
by Sorley Boy, whom he reduced to submission in 1586. I n  1585 
Perrot succeeded in completing the "composition of Connaught," a 
scheme for a contract between Elizabeth and the landholders of 
the province by which the queen should receive a small quitrent. 
During his career as lord deputy he had established peace, and had 
deserved well of Elizabeth, but his indiscretions had made him 
numerous enemies. A plan for the conversion of the revenues of 
St. Patrick's Cathedral, Dublin, to provide funds for the erection 
of two colleges, led to a quarrel with Adam Loftus, archbishop of 
Armagh, and in Jan. 1588 he returned to London in disgrace. 
Afte; his return a forged letter purporting to  be from him to 
Philip 11. of Spain gave colour to  a charge of treason. H e  was 
found guilty, but died in the Tower in September 1592. 

A life of Sir John Perrot from a MS. dating from the end of 
Elizabeth's reign was printed in 1728 .  Sir James Perrot (1571-1637), 
writer and politician, was his illegitimate son. 

PERRY, BLISS (1860- ), American author, was born a t  
Williamstown (Mass.), on Nov. 25, 1860. H e  graduated from 
Williams college in 1881 (A.M., 1883), continuing his studies at  
the universities of Berlin and Strasbourg. H e  was professor of 
English a t  Williams college, 1886-93, and professor of oratory and 
aesthetic criticism a t  Princeton university, 1893-1900. I n  1907 
he became professor of English literature a t  Harvard university, 
and was Harvard lecturer a t  the University of Paris, 1909-10. He 
was editor of the Atlantic Monthly, 1899-1909. Although he has 
written fiction, he is chiefly known as a n  essayist and critic. His 
autobiographical And Gladly Teach appeared in 1935. 

PERRY, MATTHEW CALBRAITH ( I  794-1 858), Amer- 
ican naval officer, was born in South Kingston, R.I., April 10, 
1794. H e  became a midshipman in 1809, and served during the 
War of 1812, and in 1813 was made lieutenant. I n  1826 he 
became a commander, and during 1826-30 was in the recruiting 
service a t  Boston, where he took a leading part in organizing the 
first naval apprentice system of the U.S. navy. H e  was promoted 
in 1837 to the rank of captain (then the highest actual rank in 
the U.S. navy), and in 1838-40 commanded the "Fulton II.," 
the first American steam war vessel. I n  1843, with the honorary 
rank of commodore, he assumed command of a squadron sent to  

, the African coast by the United States, under the Webster-Asb. 
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burton treaty, to  aid in suppressing the slave trade. On Oct. 23- 
24, 1846, during the Mexican War, Perry, in command of six 
vessels, attacked and captured Frontera and Tobasco, thereby 
cutting off Mexico froin Yucatan. He relieved Commodore David 
Conner a t  Veracruz on March 21, 1847, and after a two days' 
bombardment the city wall was breached sufficiently to  admit the 
entrance of troops. 

Perry's distinctive achievement was his negotiation of the treaty 
between the United States and Japan. On July 14, 1853, accom- 
panied by his officers and by armed marines and sailors (in 
all about 300 men), he went ashore and presented to commis- 
sioners especially appointed by the sh6gun to  receive them, Presi- 
dent Fillmore's letters to  the emperor, and his own credentials. 
A few days later the American fleet sailed for Hong-Kong with 
the understanding that Perry would return in the following spring 
to receive the emperor's reply. Accordingly, on Feb. 11, 1854, he 
reappeared in the Bay of Yedo with his fleet of six vessels, and 
despite the protests of the Japanese selected an anchorage about 
12m. farther up the bay, nearly opposite the present site of Yoko- 
hama, and within about Iom. of Yedo (Tokyo). Here, on March 
31, 1854, was concluded the first treaty (ratified a t  Simoda on 
Feb. 21, 1855, and proclaimed on June 2 2  following) between the 
United States and Japan. The more important articles of this 
treaty provided that the ports of Simoda and Hakodate were 
constituted as ports for the reception of American ships, where 
they could buy such supplies as they needed; that Japanese vessels 
should assist American vessels driven ashore on the coasts of 
Japan, and that the crews of such vessels should be properly 
cared for a t  one of the two treaty ports; that shipwrecked and 
other American citizens in Japan should be as free as in other 
countries, within certain prescribed limits; that ships of the 
United States should be permitted to trade a t  the two treaty 
ports under temporary regulations prescribed by the Japanese, 
and that privileges granted to other nations thereafter must also 
be extended to the United States. Commodore Perry died in New 
York city on March 4, 1858. 

See the official record, Narrative o f  the Expedition of an  Amer- 
ican Squadron to  2he China Seas and Japan (1856). The first volume 
of this work, containing Commodore Perry's narrative, was also 
published separately. A brief biography of Perry is included in 
Charles Morris's Heroes of the Navy in America (Philadelphia, 
1907). See also William E. Griffis's Matthew Calbraith Perry, a Typical 
American Naval Officer (Boston, 1887). 

PERRY, OLIVER HAZARD ( I  785-1819), American na- 
val officer, was born a t  South Kingston, R.I., on Aug. 23, 1785. 
H e  entered the navy as midshipman (1799) with his father, 
Christopher Raymond Perry (1761-1818), a captain in the navy, 
and saw service against the Barbary pirates. At the beginning of 
the War of 1812 he was in command of a flotilla a t  Newport, but 
was transferred (Feb. 1813) to  
the Lakes. H e  served with Com- 
modore Chauncey, and then was 
sent from Lake Ontario to Lake 
Erie, where he took up the chief 
command a t  the end of March 
1813. With the help of a strong 
detachment of officers and men 
from the Atlantic coast he 
equipped a squadron consisting ., ., ,,,, ,, ,,, 
of one brig, six fine schooners OF CoMMFRCK 
and one sloop, with which supe- PERRY'S FLAGSHIP " T H E  NIAGARA" 

rior force he completely defeated the British squadron under 
Captain Barclay off Amherstburg. Perry commanded the "Java" 
in the Mediterranean expedition of 1815-16. He died of yellow 
fever a t  Port of Spain in Trinidad on Aug. 23, 1819. 

See 0 .  H.  Lyman, Commodore 0. H. Perry and the W a r  on the 
Lakes (1905) ; James Cooke Mills, Oliver Hazard Perry and the Battle 
o f  Lake Erie (1913) ; and Charles Oscar Paullin (Ed.), The Battle o f  
Lake Erie (1918). 

PERRY, STEPHEN JOSEPH (1833-89), English astron- 
omer, was born in London, Aug 26, 1833. H e  was educated as a 
priest but his mathematical interests led him into astronomy and 
in 1868 he assumed charge of the Stonyhurst College observatory. 

Perry devoted his energies chiefly to  solar physics, discovered 
the phenomenon known as  "veiled spots" and was a pioneer in 
photographing the spectra of sunspots. H e  journeyed t o  many 
parts of the world to  observe transits of Venus and total eclipses 
of the sun. While off the coast of French Guiana on the latter er- 
rand he died, Dec. 27, 1889. 

PERRY, a city of Dallas county, Iowa, U.S A ,  40 mi. N.W. 
of Des Moines. I t  is a division point for the Chicago, Milwau- 
kee and St. Paul railroad and is also served by the Minneapolis, 
and St. Louis railroad and an electric line to Des Moines. Pop. 
1940 federal census 5,977. I t  has large railroad shops, s meat 
packing plant, milk condensing plant, corn cannery, poultry con- 
centration plant, plow and shovel factories and foundry. 

PERRY, a village of Wyoming county, New York, U.S.A., on 
Silver lake, 35 mi. S.W. of Rochester; served by the Baltimore 
and Ohio railway. Pop. 1930 federal census 4,231; 1940, 4.468. 
I t  has large knitting mills, a condensed-milk plant and other In- 
dustries. Silver lake is a summer resort. The village was founded 
about 1814 and was incorporated in 1830. 

PERRY, an alcoholic beverage made from pears. Made by 
the $nous fermentation of pear juice, perry is a product bearing 
the same relation to the pear as cider (q.v.) to  the apple. As in 
the latter case, special varieties of the fruit possessing vintage 
qualities which render them unsuitable for edible purposes are 
required for the preparation of a beverage of prime quality. 

The districts noted for the making of perry are less numerous 
and extensive than those associated with cider production, and 
are in general specialized centres in the latter areas. Parts of 
Brittany and Normandy in France and the counties of Gloucester, 
Hereford and Worcester in England are the best known sources 
of the beverage. The acreage under perry pear trees is much less 
than that devoted to the culture of cider fruit and the total output 
of perry is insignificant in comparison with that of cider. 

The varieties of perry pears do not fall into a natural classi- 
fication according to chemical composition as in the case of cider 
apples. The following English varieties are most generally 
favoured: Aylton Red, Barland, Blakeney Red, Butt, Huffcap, 
Longland, Moorcroft, Oldfield, Taynton Squash, and Rock. 

Most kinds of perry pears yield juices of a medium degree of 
acidity and a more or less marked astringency. The chief problem 
of perry making is the tendency of the beverage to  develop a 
milky turbidity after the final clarification. (B. T. P. B.) 

PERRYVILLE, a town of Boyle county, Ky., U.S.A., about 
10 mi. W. of Danville. Pop. (1940) 462 Here on Oct. 8, 1863 
Gen. Braxton Bragg, in command of the Confederate army of the 
Mississippi of about 16,000 men, with which he had invaded 
Kentucky, faced about in his slow retreat across the State and 
gave battle to the Union army of the Ohio of about 40,000 (of 
whom only about 22,000 were actually engaged) commanded by 
Major-Gen. Don Carlos Buell. Bragg's order to  attack was dis- 
regarded by Major-Gen. Leonidas Polk, who preferred adopting 
the "defensive-offensive" rather than engage the whole of Buell's 
force. At length after much delay on Polk's part the Confed- 
erate army joined battle with McCook's corps. The Confederate 
lines were broken and driven back through Perryville, where cais- 
sons, ammunition wagons and 140 officers and men were captured. 
Darkness had now come on, and in the night Bragg withdrew. 
His losses were reported as 510 killed, 2,635 wounded and 251 
missing. The Union loss was 845 killed, 2,851 wounded and 515 
captured or missing. The battle was drawn tactically, but strate- 
gically it  was a Union victory and i t  virtually closed Bragg's 
Kentucky campaign, sometimes called the Perryville campaign. 

PERSEPHONE was the daughter of Zeus and Demeter. 
In  cult and in mythology Demeter and Persephone were closely 
associated, being known together a s  the two goddesses, the 
venerable or august goddesses, sometimes as  the great god- 
desses. The latter is often called Kore ("the Maiden") ; whether 
this results from the identification of two different goddesses, or 
not, is uncertain. She is  the consort of Hades (see PLUTO), who 
carried her off as she was gathering flowers. 

Demeter sought her in  vain; in her sorrow, she caused a 
famine, and men would have died of hunger if Zeus had not 
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persuaded Hades t o  let Persephone go. But she had eaten, in 
the underworld, the seed of a pomegranate, and thus she could 
not stay away from him for ever. So it was arranged that she 
should spend two-thirds (according to later authors, one-half) of 
every year with her mother and the heavenly gods, and should 
pass the rest of the year with Hades beneath the earth. There 
can be little doubt that this is a mythological expression for the 
growth of vegetation in spring and its disappearance in autumn. 
As wife of Hades Persephone sent spectres, ruled the ghosts, and 
carried into effect the curses of men. From the head of a dying 
person she, or Tha7zatos (Death), was supposed to cut a lock of 
hair which had been kept sacred and unshorn through life (Virgil, 
Aen., iv. 698 et seq., Eurip. Alc., 74-76). 

On the other hand, in  her character of goddess of spring 
Persephone was honoured with flower-festivals in Sicily and a t  
Hipponium in Italy. Sicily was a favourite haunt of the two 
goddesses, and ancient tradition affirmed that the whole island 
was sacred to them. The Sicilians claimed to be the first on 
whom Demeter had bestowed the gift of grain, and hence they 
honoured the two goddesses with many festivals. They cele- 
brated the festival of Demeter when the grain began to shoot, 
and the descent of Persephone when i t  was ripe. Demeter and 
Persephone were worshipped together by the Athenians at the 
greater and less Eleusinian festivals, held in autumn and spring 
respectively (see MYSTERY). At Rome Persephone's name was 
corrupted into Proserpina (q.v.); she was sometimes identified 
with the native Latin goddess Libera. The pomegranate was 
Persephone's symbol, and the pigeon and cock were sacred to 
her. I n  works of a r t  she appears with a cornucopia or with ears 
of wheat and a cock. As the wife of Hades she was represented 
with the insignia of royalty and a torch. The regular form of 
her name was Persephone, but various other forms occur: Pher- 
sephone, Persephassa, Phersephassa, Pherrephatta, etc. 

For bibliography see under DEMETER. 
PERSEPOLIS, an ancient city of Persia, situated some 40 

m. N.E. of Shiraz, not far from where the small river Pulwar flows 
into the Kur (Cyrus). The site is marked by a large terrace with 
its east side leaning on Ruh-i-Rahmet ("the Mount of Grace"). 
The other three sides are formed by a retaining wall, varying in 
height with the slope of the ground from 14 to 41 ft . ;  on the 
west side a magnificent double stair, of very easy steps, leads 
to the top. On this terrace are the ruins of a number of colossal 
buildings, all constructed of dark-grey marble from the adjacent 
mountain. The stones were laid without mortar, and many of 
them are still in  situ. Especially striking are the huge pillars, of 
which a number still stand erect. These ruins, for which the name 
"Sad-Sutun" ("the IOO columns"), can be traced back to the 
4th century, are now known as Takfzt-i-Jamshid ("the throne of 
Jamshid7'). That they represent the Persepolis captured and 
partly destroyed by Alexander the Great has been beyond dis- 
pute a t  least since the time of Pietro della Valle. 

Behind Takht-i-Jamshid are three sepulchres hewn out of the 
rock in the hillside, the facades, one of which is incomplete, being 
richly ornamented with reliefs. About 8 m. N.K.E., on the oppo- 
site side of the Pulwar, rises a perpendicular wall of rock, in 
which four similar tombs are cut, a t  a considerable height from 
the bottom of the valley. The modern Persians call this place 
Saksh-i-Rustum ("the picture of Rustam") from the Sassanian 
reliefs beneath the opening, which they take to  be a representa- 
tion of the mythical hero Rustam. That the occupants of these 
seven tombs were kings might be inferred from the sculptures, 
and one of those at  Naksh-i-Rustam is expressly declared in its 
inscription to be the tomb of Darius Hystaspis, concerning whom 
Ctesias relates that his grave was in  the face of a rock, and could 
only be reached by means of an apparatus of ropes. Ctesias men- 
tions further, with regard to  a number of Persian kings, either 
that their remains were brought "to the Persians," or that they 
died there. Now we know that Cyrus was buried a t  Pasargadae 
(q.v.) and if there is any truth in the statement that the body 
of Cambyses was brought home "to the Persians" his burying- 
place must be sought somewhere beside that of his father. I n  
order to identify the graves of Persepolis we must bear in mind 

that Ctesias assumes that it was the custom for a king to pre- 
pare his own tomb during his lifetime. Hence the kings buried 
a t  Kaksh-i-Rustum are probably, besides Darius, Xerxes I. ,  
Artaxerxes I .  and Darius 11. Xerxes II. ,  who reigned for a very 
short time, could scarcely have obtained so splendid a monu- 
ment, and still less could the usurper Sogdianus (Secydianus). 
The two completed graves behind Takht-i-Jamshid would then 
belong to Artaxerxes 11. and Artaxerxes 111. The unfinished one 
is perhaps that of Arses, who reigned a t  the longest two years, 
or, if not his, then that of Darius 111. (Codomannus), who is 
one of those whose bodies are said to  have been brought "to the 
Persians" (see Arian iii. 2 2 ,  I ) .  Another small group of ruins 
in the same style is found a t  the village of Takht-i-Tl'us, on the 
Pulwar. 

Since Cyrus was buried in Pasargadae, which moreover is men- 
tioned in Ctesias as his own city, and since, to  judge from the 
inscriptions, the buildings of Persepolis commenced with Darius 
I., i t  was probably under this king, with whom the sceptre passed 
to a new branch of the royal house, that Persepolis became the 
capital (see PERSIA: Ancieltt History) of Persia proper. As a 
residence, however, for the rulers of the empire, a remote place in 
a difficult alpine region was far from convenient, and the real 
capitals were Susa, Babylon and Ecbatana. This accounts for 
the fact that the Greeks were not acquainted with the city until 
i t  was taken and plundered by Alexander the Great. Ctesias 
must certainly have known of it, and it  is probable that he may 
have named it  simply Hipaat ,  after the people, as is undoubtedly 
done by certain writers of a somewhat later date. Sir H .  Rawlin- 
son and J. Oppert were right in assuming that the words anci 
Pi rs i ,  "in this Persia," which occur in an inscription on the gate- 
way built by Xerxes (D. 1. 14), signify "in this city of Plrsl,"  
and consequently prove that the name of the city is identical 
with the name of the country. The form Persepolis (with a play on 
aiputs, destruction) appears first in Cleitarchus, one of the 
earliest annalists of the exploits of Alexander. 

I t  has been universally admitted that "the palaces'' or "the 
palace'' ( ~ h  pauiX~ta)  burned down by Alexander are those now 
in ruins a t  Takht-i-Jamshid. Several of these bear evident 
traces of having been destroyed by fire. The locality described 
by Diodorus after Cleitarchus corresponds in important particu- 
lars with Takht-i-Jamshid, for example, in being supported by 
the mountain on the east. I f  Diodorus says that the rock a t  the 
back of the palace containing the royal sepulchres is so steep 
that the bodies could be raised to  their last resting-place only 
by mechanical appliances, i t  is evident that he or his source (Clei- 
tarchus), who can scarcely have visited the place, confounded the 
tombs behind the palaces with those of Naksh-i-Rustum. 

I n  316 B.C. Persepolis was still the capital of Persis as a prov- 
ince of the great Macedonian empire. The city gradually de- 
clined; but the ruins of the Achaemenidae remained as a wit- 
ness to its ancient glory. I t  is probable that the principal town 
of the country, or a t  least of the district, was always in this 
neighbourhood. About A.D. zoo we find there the city Istakhr 
(properly Stakhr) as the seat of the local governors. There the 
foundations of the second great Persian empire were laid, and 
Istakhr acquired special importance as the centre of priestly wis- 
dom and orthodoxy. The Sassanian kings have covered the face 
of the rocks in this neighbourhood, and in part even the Achae- 
menian ruins, with their sculptures and inscriptions, and must 
themselves have built largely here, although never on the same 
scale of magnificence as their ancient predecessors. The Romans 
knew as little about Istakhr as the Greeks had done about Per- 
sepolis, in spite of the fact that for four hundred years the Sas- 
sanians maintained relations, friendly or hostile, with the empire. 

At the time of the Arabian conquest Istakhr offered a desperate 
resistance, but the city was still a place of considerable impor- 
tance in the 1st century of Islam (see CALIPHATE), although its 
greatness was speedily eclipsed by the new metropolis Shiraz. 
I n  the 10th century Istakhr had become an utterly insignificant 
place, as may be seen from the descriptions of Istakhr, a native 
(c. gso), and of Mukaddasi (c. 985). During the following cen- 
turies Istakhr gradually declines, until, as a ci ty,  it ceased to 
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exist. This fruitful region, however, was covered with villages 
till the frightful devastations of the 18th century; and even now 
it is, comparatively speaking, well cultivated. The "castle of 
Istakhr" played a conspicuous part several times during the 
Mohammedan period as a strong fortress. I t  was the middle- 
most and the highest of the three steep crags which rise from the 
valley of the Kur, a t  some distance W. or N.W. of, Naksh-i- 
Rustum. 

BIBLIOGRAPHY.-E. Flandin and P. Coste, Voyage e n  Perse (1843- 
47) ; F. Stolze, Die Achaemenidischen und Sassanzdischen Denkmaler 
und Inschriften von Persepolis, etc. (1882) ; G. Perrot and C. Chipiez, 
Histoire de Part dans I'antiquitd, v. (1890) ; F. Sarre and E. Herzfeld, 
Iranische Fek-reliefs, etc. (1910). See also DQIUS; PERSI~.  Ancient 
History; and CALIPHATE. (TH, hi.; A. H. S.; E. HER.) 

PERSEUS, in Greek legand, son of DanaE and Zeus. When 
Perseus was grown to manhood Polydectes, king of Seriphus, cast 
his eye on Danae, and, in order to rid himself of the son, exacted 
of him a promise that he would bring him the head of the Gorgon 
Medusa. The Gorgons ( q . ~ . )  dwelt with their sisters the Graeae 
in the west. Guided by Hermes and Athena, Perseus came to the 
Graeae. They were three hags, with but one eye and one tooth 
between them. Perseus stole the eye and the tooth, and would 
not restore them till the Graeae had guided him to the Nymphs, 
from whom he received the winged sandals, a wallet (KIPLULS, re- 
sembling a gamekeeper's bag) and the helmet of Hades, which 
rendered him invisible. Thus equipped and armed by Hermes with 
a curved sword (harpe), he came upon the Gorgons as  they slept, 
and cut off Medusa's head, while with averted eyes he looked at  
her reflection which Athena showed him in the mirror of her 
shield. Perseus put the Gorgon's 
head in his wallet, and fled, 
pursued by Medusa's sisters, to  
Ethiopia, where he delivered 

. Andromeda (q.v.) from a sea- 
monster and afterwards married 
her. With her he returned to 
Seriphus in time to rescue his 
mother from Polydectes, whom 
with all his court he turned to 
stone by showing them the Gor- 
gon's head. Perseus then gave the 
head of Medusa t o  Athena, and, 
with Danae and Andromeda, 
hastened to Argos to see his 
grandfather, Acrisius, once more. 
But before his arrival Acrisius, 
fearing the oracle, had fled to  
Larissa in  Thessaly. Thither Per- 

BY C O U R T E S Y  O F  THE M E T R O P O L I T A N  M U S E U M  
OF ART 

seus followed him, and unwit- PERSEUS A N D  ANDROMEDA.  FROM 
tingly slew his grandfather by A COPY OF  T H E  O R I G I N A L  I N  T H E  

the throw of a discus. Ashamed 
to return to  Argos, Perseus gave his kingdom to RIegapenthes 
(Acrisius's nephew) and received from him Tiryns in  exchange. 
There he reigned and founded Mideia and Mycenae and became 
the ancestor of the Persides, amongst whom were Eurystheus and 
Heracles. 

See E.  S Hartland, The Legend of Perseus (1894-96). 
PERSEUS, in astronomy, a constellation of the northern 

hemisphere, called after the Greek legendary hero. I t  contains a 
double cluster forming an interesting object for low-power tele- 
scopes. The second brightest star in the constellation is the famous 
eclipsing variable ALGOL ( q . ~ . ) .  

PERSEUS OF MACEDONIA (b. c. 212 B.c.), the last king 
of Macedonia, eldest son of Philip V. H e  had his brother De- 
metrius killed, and thus cleared his way to the throne in I 79. 
War broke out with Rome in 171 B.C. when P. Licinius Crassus 
was sent to attack him. Perseus defeated Crassus a t  Callinicus in 
Thessaly, but in 168 he was annihilated a t  Pydna by L. Aemilius 
Paulus. He died in captivity a t  Alba Fucens. (See MACEDONIA.) 

PERSHING, JOHN JOSEPH (1860- ), American sol- 
dier, was born near Laclede, Mo., on Sept. 13,  1860-destined to 
as astonishing a rise from humble circumstances as Joffre, the 
first commander-in-chief in the World War of the other great 

republic. By teaching in a children's school he gained the means 
to  study a t  the Kirksville, Mo., normal school and then seized 
the chance to compete for entry into the U.S. Military Academy, 
proving successful. Passing out in 1886, he was commissioned in 
the 6th Cavalry and saw immediate service against the Apaches in 
Arizona. I n  1890, during an uprising of the Sioux, he served in 
Dakota, in charge of the Indian scouts. I n  1891 he was appointed 
military instructor a t  the University of Nebraska, where he 
took the opportunity t o  graduate in  the law school. After being 
instructor in tactics a t  the U.S. Military Academy, he served in 
Cuba through the Santiago campaign (1898), where he earned 
from his commander the tribute, "Pershing is the coolest man 
under fire I ever saw." Soon afterwards he had the chance to 
show that he was more than merely brave and energetic, for, 
sent to the Philippines, he pacified by 1903 the fanatical Moros 
of Mindanao through an apt blend of force and diplomacy. I n  1905 
he went to  Japan as military attach6 and witnessed part of the 
campaign in Manchuria. As a reward for his success in the Phil- 
ippines, President Roosevelt in  1906 promoted him direct from 
captain to  brigadier general, passing him over 862 senior officers. 
Subsequently, he returned to the Philippines as  commander of the 
department of Mindanao and governor of the Moro Province. 
Returning in 1913, he was sent from San Francisco in 1916 to 
command the punitive expedition into Mexico against Francisco 
Villa, and after the death of Maj. Gen. Funston in I917 he suc- 
ceeded him as commander on the Mexican border. 

On America's entrance into the Rrorld War Pershing was chosen 
to command the American Expeditionary Force in Europe, an 
honour gained perhaps not only by his record of achievement but 
also by his proofs in  Mexico of extreme loyalty to Government 
authority under hampering circumstances. With his staff he 
reached England on June 9, 1917, and four days later landed in 
France. To  pass from guerilla expeditions in jungle, mountain 
and desert to  the vast siege then in progress-or stagnation--on 
the western front was an extreme test, but in  compensation for 
a military experience limited to  petty expeditions he brought a 
trained administrative sense, with the will and knack of carrying 
through plans under difficulties. From the start Gen. Pershing 
insisted that the integrity of the American army be preserved, 
making a firm stand against French tutelage and against the 
French desire to  infuse the new blood of America's man-power 
into their own military system. And while the Washington war 
department was contemplating a limited liability war, Pershing in 
France was methodically laying the foundation for an army of 
3,000,000 men-stamped with the Pershing seal. If this plan, 
inevitably slow in fruition, imposed a severe strain on the ex- 
hausted Allies, i t  was justified not only by the proverbial warning 
against "putting new wine into old bottles"; for the alternative 
would have demanded an unprecedented sacrifice of national pres- 
tige. If the realization of an independent American army would 
be, as Pershing felt, a serious blow to German morale, i t  was also 
likely to uplift the military spirit and self-confidence of the United 
States not only for  the moment but for  all time. 

The disasters of early 1918 seemed t o  show that a great risk 
had been taken in pursuit of this ideal, and they led Pershing to 
place all his resources freely a t  Foch's disposal. But directly the 
crisis began to pass he reverted to his policy, and a t  St. Mihiel 
in September i t  was consummated by  the victory of the first 
American army in the first entirely American operation. This 
was followed by the Meuse-Argonne battle (q.v.; see also WORLD 

WAR) under Pershing's direction. If the attainment of its aims 
was slower and more costly than had been expected, Pershing 
had accepted the actual battle-ground in deference t o  his allies 
and against his own preference for  a blow towards Metz. Even 
so, it  is probable that he underrated the difficulties of breaking 
through a strongly organized trench system, as  well as the causes 
that had sapped the offensive spirit of the French. H e  had a Grant- 
like ruthlessness, similarly lacking the personal magnetism which 
leads men to lay down their lives gladly, but he  had the character 
which compels men not only to  die but t o  work, grumbling perhaps 
but respecting him. 

It was a just recognition of his achievement in  creating almost 
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from nothing the vast structure of the national army that, on 
Sept. I ,  I 919, he was confirmed in the permanent rank of general, 
a grade held previously by only four Americans-Washington, 
Grant, Sherman and Sheridan. I n  1921 he was appointed chief- 
of-staff, and during his tenure of office he designed the new per- 
manent framework of the United States army. Subsequently, ap- 
pointed by President Coolidge as the United States representative 
and ex-oficio head of the commission to supervise the plebiscite 
under the Tacna-Arica arbitration award, he went to Arica in July, 
192 j, but, owing to heaIth, had to resign. He returned home in 
Feb. 1926. (See TACNA-ARICA QUESTION.) (B. H.  L. H.) 

PERSHORE, a town in the Evesham parliamentary division 
of Worcestershire, England, 113 mi. N.W. of London and 8 mi. 
S.E. of Worcester on the G.W. railway. Pop. (1931) 1,049. Mar- 
ket gardening and fruit-growing (especially plums) are the staple 
industries. The churches of Holy Cross, a former mitred Bene- 
dictine abbey (the nave has entirely disappeared), and St. An- 
drew, mainly early 15th century, face one another. 
PERSIA (IRAN), a kingdom of western Asia, bounded on the 

north by the Caspian sea and the Transcaucasian and Trans- 
caspian territories of Russia; on the east by Tuskistan, Afghan 
istan and Baluchistan; on the south by  the Persian gulf, and the 
Oman gulf of the Arabian sen, and on the west by Turkey in 
Asia and the new State of Iraq. 

Frontiers.-The frontier from Mt. Ararat to Astara on the 
Caspian sea is that laid down in the treaty of Turmanchai (Feb. 
22, 1828) and further defined in a Convention of July 8, 1893. 
The boundary between Russia and Persia starts from the slopes 
of Mt. Ararat (Aghri Dagh) and runs north-east to the Aras river, 
which it  follows t o  lat. 48" E .  I t  then runs for about 35 m. 
south-east through the Mughan steppes to Pilsowar on the 
Bulgharu river and then south with a bend to the west, to the 
Astara river and port, whence it  follows the shore of the Caspian 
until it touches the bay of Hasan Quli, north of Astarabad. East 
of the Caspian and beginning a t  Hasan Quli Bay the river Atrek 
serves as the frontier as far  as  Chat. I t  then extends east and 
south-east to  Sarakhs on the Tejen river. The frontier east of 
the Caspian was defined by the Akhal-Khurasan Boundary Con- 
vention of Dec. 21, 1881, and the Frontier Convention of July 8, 
1893, which separates Persia from Afghanistan and British India. 

The eastern frontier extends from Sarakhs on the north to  a 
point on the coast of the Gulf of Oman near Gwattar, a dis- 
tance of some 800 m. first following the river Tejen, or Hari 
Rud, to  a point near Kuhsan, thence almost due south to the 
border of Seistan in Lat. 31 N. I t  then follows the line fixed by  
Sir F.  Goldsmid in 18 72 and b y  Sir A. H. MacMahon in 1bo3-05 
to Kuh-i-Malik Siah. From this point to the sea the frontier 
separates Persian territory from British Baluchistan and runs 
south-east to  Kuhak and then south-west to Gwattar. This last 
section was determined by Sir F. Goldsmid's Commission in 1871. 

The  south boundary is the coast line from the mouth of the 
Shatt-el-Arab to the vicinity of Gwattar, a distance of some 870 
m. The islands in  the Persian Gulf nearest to the Persian shore 
are Persian territory; they are, from east to west, Hormuz, Larak, 
Qishm, Henjam, Farur, Qais, Hinderabi, Shaikh Shu'aib Kharag 
and Kharagu. 

Southwards from Mt. Ararat the frontier dividing Persia first 
from Turkey later from Iraq, extends for about 700 m. until i t  
cuts the left bank of the river Shatt-el-Arab about 12 m. above 
Mohammerah, whence it follows the high-water mark line of the 
river to its mouth at  Qasbah opposite Fao, leaving the fairway 
channel in Turkish, now Iraq, territory. This is the line referred 
t o  in  the Treaty of Erzeroum of 1847, as finally demarcated in 
1914 by Perso-Turkish Commissioners, assisted by British and 
Russian Commissioners with arbitral powers, appointed in virtue 
of a special agreement concluded in 1913 between Persian and 
Turkish plenipotentiaries a t  Constantinople. (P. Z. C . )  

GEOLOGY 

Persia lies within the great Alpine-Himalayan fold system, 
forming the connecting link between the Taurus structures and 
those of Afghanistan and Baluchistan. I t  may be divided into 

three major zones :- 
I. The Elburz (Elbrus) mountains-folded mountains with a 

thick sedimentary series showing movement towards the north. 
Large volcanoes are situated in these ranges. 

2. Central Persia-a high plateau region but with large depres- 
sions; old crystalline rocks, early Palaeozoics and Mesozoics 
poorly developed. Volcanoes active throughout the Tertiary. 

3. The Zagros system-the mountain belt of S.W. and S. 
Persia, strongly folded and overthrust structures, the movement 
having been directed against the Arabian foreland. Some Palaeo- 
zoic rocks, thick Cretaceous and Tertiary series. 

Geological History.-Nothing is known of the pre-Palaeozoic 
history of Persia. Ancient crystalline rocks, granite, gneiss and 
schists have been described from many localities, but they may 
represent in part metamorphosed Palaeozoic sediments. 

The oldest marine rocks of Persia are of Cambrian age (prob- 
ably Middle). A shallow sea seems to have transgressed over 
an old levelled surface in Central Persia and in the Gulf region. 
Near Kerman and a t  Narghun, 6 5  miles S.W. of Isfahan, a thin 
series of trilobite limestones, shales and sandstones has been 
found. Farther south the Middle Cambrian is developed in a 
lagoonal facies. Fossiliferous limestones and dolomites, together 
with sandstones with "salt pseudomorphs," shales and gypsum, 
have been carried up by intrusive salt masses. The salt is prob- 
ably also of Cambrian age. The fossils include trilobites with 
PtychoNria affinities in  igneous intrusive rocks of post Cambrian 
and pre Cenomanian age are present. 

Ordovician and Silurian rocks are unknown in Persia, the next 
marine transgression being of Middle Devonian age. I n  the 
Araxes Valley, the Middle Devonian is represented by grey argil- 
laceous limestone containing Calceola sandalina (L.), etc., the 
Tipper by reddish limestones with Spirifev wernez~ili Murch. On 
the south flank of the Elburz mountains, the Devonian is devel- 
oped in an 01d Red Sandstone facies. Middle Devonian lime- 
stones are known near Isfahan. At Narghun a limestone of 
either Devonian or Lower Carboniferous age is separated from 
the Cambrian by only roo ft. of white and pink spotted sand- 
stones. No angular unconformity has been observed. 

Carboniferous limestones extend in North Persia from the 
Araxes valley through the Elburz mountains. Along the Elwand 
range there is a great development of phyllites o r  grauwackes. 
An interbedded limestone has yielded an Orionastraea type of 
coral, probably Lower Carboniferous. Permo-Carboniferous lime- 
stones with a Punjabian fauna occur a t  Julfa and in Luristan, 
in the Kalian Kuh and Kuh-i-Kellar. 

The Upper Permian and the Trias are unknown in Persia. A 
thick series of plant beds perhaps of Rhaetic age is present in 
the Elburz, followed by marine Lias and Bajocian. East of Lake 
Urmia, Upper Lias, Callovian and Lower Kimmeridgian fossils 
have been found. The Upper Jurassic is well developed in north 
Persia, extending from Armenia eastward to the Hindu Kush. 
I n  Central Persia, Lias plant-bearing shales are coal-bearing a t  
several places along the line Hamadan, Isfahan, Kerman. Upper 
Lias is marine in the Grestener facies. No Jurassic fossils have 
been found in the Zagros, but a series of red and green- radio- 
larian cherts, associated with basic intrusive and extrusive rocks 
may be of Upper Jurassic or Lower Cretaceous age. 

Lower (Neocomian) and Upper Cretaceous rocks are wide- 
spread in the Elburz. I n  the Zagros mountains, Valanginian and 
Aptian are known in isolated localities. Upper Cretaceous is well 
developed and from this time onward t o  late Tertiary sedimenta- 
tion was continuous in the Mesopotamian-south-west Persian 
geosyncline. Upper Cretaceous consists of limestones, locally 
hippuritic, and fossiliferous marls, often bituminous, which attain 
a thickness in places of about 3,000 ft. Cretaceous limestones 
form many of the highest ranges. I n  Central Persia, Upper Cre- 
taceous is irregularly developed, in places resting with marked 
unconformity on older rocks. 

Eocene is present throughout the greater part of North Persia, 
but it  does not attain any great thickness. I n  Central Persia it 
overlies Upper Cretaceous or older rocks unconformably and con- 
sists of limestones and maris with interbedded tuffs and andesitic 
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lava flows. I n  the Zagros mountains Eocene is present as  massive 
nummulitic limestones or as globigerina marls, up to 2,500 ft. in 
thickness. 

Oligocene is probably represented by tuffs and lavas in North 
and Central Persia, in Zagros by limestones with Lepidocyclina 
or Numntulites i~ztermedi2~~-Ficlzteli, conformably overlying the 
Eocene. 

Miocene unconformably overlies older rocks in North and 
Central Persia. I t  consists of limestones, marls and some gypsum. 
I t  is not a thick series except in some of the major depressions 
such as Dasht-i-Kavir. I n  the Zagros, the Lower Miocene is 
represented by a massive limestone known as the Asmari lime- 
stone and important as the main reservoir rock of the oil-fields. 
This is overlain by the Lower Fars gypsum group, then a Middle 
Miocene marine limestone group, the Middle Fars, followed by 
a thick series of mark,  sands and conglomerates (Upper Fars 
and Bakhtiaris), extending in age up  to Upper Pliocene. I n  
Central Persia, Pliocene is present only in isolated basins. A 
Pontian bone deposit with Hipparion gracile has been found a t  
Maragha in North Persia, also in Bakhtiari country where it is 
cemented with bitumen. 

Tectonics.-Little is known of Palaeozoic earth movements. 
The lack of Ordovician and Silurian suggests Caledonian move- 
ment. During the Mesozoic-Tertiary movements, Central Persia 
acted as a "Zwischengebirge," while strong folding outwards took 
place in the Elburz on one side and in the Zagros on the other. 
The first folding phase is of Middle Cretaceous age and in Cen- 
tral Persia there was a Cretaceous Eocene phase. The greatest 
movements were in the late Tertiary continuing into the late 
Pliocene. I n  the Zagros, great overthrust nappes have been 
formed in the inner zones. Farther south-west is a belt of anti- 
clinal folding, the intensity of which diminishes in the direction 
of the unfolded Arabian table-land. Cretaceous and Eocene lime- 
stones form the higher mountains, while the foothills are formed 
exclusively of Miocene and Pliocene sediments. Central Persia 
was elevated to form a great plateall, but isolated depressions 
were formed in which sedimentation and later folding took place. 

Economic Geology.-Lack of modern transport facilities pre- 

vents the exploitation of the many ore deposits of Persia. The 
following metals are known:-Gold, silver, lead, copper, zinc,, 
tin, mercury, nickel, chrome iron, and iron, also antimony and 
manganese. Lower Jurassic coal is worked on the flanks of Mt. 
Demavend for market in Tehran. 

Minor indications of oil are  very widespread, but as yet the 
only proved oil-fields are a t  Masjid-i-Sulaiman and Haft  Kal, 
near Shushtar. The production of oil for 1927 was 4,831,800 tons. 
(See ANGLO-PERSIAN OIL CO., LTD.) 

Large deposits of salt, gypsum and sulphur are common, but 
they are only exploited for local use. Precious stones are won on 
a small scale, rubies near Meshed, turquoise a t  Maadan near 
Nishapur and a t  Khun, south of Jewezm and north of Shahr- 
babek. Iron, ochre and rock salt mines are worked with profit in 
the Persian gulf. 

See A., F.  Stahl, Persien, Handbuch der regtonalen Geologic, 1911 ; 
H. de Bbckh and others, Tectonics of Asie, British Association, 1928, 
(See PERslAN G u L ~ ,  (G. M. L.) 

Physical  Geography.-The kingdom of Persia, excepting the 
lowlands of Khuzistan and the maritime plains bordering the 
Caspian sea and the Persian gulf, forms the western and larger 
half of what is known as the great Zralzian plateau, raised aloft 
between the valleys of the Tigris and the Indus. T o  the north- 
west this plateau is united by the highlands of Armenia with 
the mountains of Asia Minor, while to  the north-east the Paro- 
pamisus range and the Hindu Kush link it  with the Himalayas 
and the highlands of Tibet. Between those zones of connection 
the plateau is bounded, on the north by  the desert steppes 
of South Russia, Khiva and Bokhara, the scarp being formed by  
the Kuren and Kopet ranges to the east, and the main Caucasus 
range to the west, of the intervening depression formed by  the 
Caspian sea. From Mount Ararat south-eastwards the wall of 
the plateau is formed by the Zagros range and its extensions, 
running more or less parallel to  the course of the river Tigris and 
the lie of the Persian gulf until they reach the Indo-Persian 
frontier in Baluchistan. On the east the plateau is bounded by  
the ranges overhanging the valley of the Indus. The total area 
thus enclosed is somewhat over ~,ooo,ooo square miles of which 
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erably lower, owing to the greater altitude and the cold winds of I Variations of Monthly .Wean Tempercdzwe in Persia 
winter. The annual variation of temperature is very great in the 
north, where July is more than 40" F warmer than January, but 
diminishes rapidly southward to 22" on the south coast. The 
highlands have very severe winters; thus Tehran, a t  a height of 
4,000 feet, has a January mean of 35" F, while extreme tempera- 
tures below oO F have been recorded in Isfahan. The most 
pleasant season on the highlands is spring, with a moderate tem- 
perature and ground still moist from the winter rain and snow. In  
autumn, though the temperature is moderate, the air is dry and 
dusty. Summer is everywhere very hot, the mean temperature in 
July and August exceeding 80" F over almost the whole country. 
The day temperature is very high, but the nights are cool. Maxi- 

I 
I 

_. 

Station 

Lenkoran . . 
Meshed . . 
Tehran . 
Isfahan . . 
Seistan . 
Husseinabad . 

t ~ f t o  . . . 
Bushire . . 
Jask . 

f29' 58' N., 48' 30' E.- Height unlmown. 

the northern slopes of the great mountain range which separates 
those provinces from the highlands of Persia, the flora is similar 
to that of Grisebach's "mediterranean region." At higher altitudes 
many forms of a more northern flora appear. As we approach 
inner Persia the flora rapidly gives place to .'steppe vegetation" 
in the plains, while the mediterranean flora predominates in the 
hills. The steppe vegetation extends in the south to the outer range 
of the hills which separate inner Persia from the Persian Gulf and 
the Indian Ocean. Beyond bhis outer range and along the shore of 
the sea the flora is that of the "Sahara region," which extends 
eastwards to Sind. 

Generally speaking, everywhere, excepting in the northern low- 
lands and in a few favoured spots in the hilly districts, the vege- 
tation is scanty. I n  inner Persia the hills and plains are bare of 
trees, and steppe and desert predominate. The date-palm thrives 
well as far north as Tabbas in latitude 33" 36' and at  an altitude 
of 2,000 ft. and in the south extensive date-groves, producing 
excellent fruit, exist a t  altitudes of 2,000 to 5,000 it .  The olive is 
cultivated at  Rudbar south of Resht in Gilan, and a few iso- 
lated olive-trees have been observed in central and southern 
Persia. 

Of fruits the variety is great, and nearly all the fruits of Europe 
are well represented. The common, yet excellent melons, water- 
melons, grapes, apricots, cherries, plums, apples, are within the 
reach of the poorest. Less common and picked fruits are expensive, 
particularly so when cost of transport has to  be considered; for 
instance, a good orange costs ad. or gd. in Tehran, while in 
Mazandaran (only IOO m. distant), whence the oranges are 
brought, it costs i d .  Some fruits are famous and vie in excellence 
with any that European orchards produce; such are the peaches of 
Tabriz and Meshed, the sugar melons of Kashan and Isfahan, the 
apples of Demavend, pears of Natanz, figs of Kermanshah, etc. 
The strawberry was brought to  Persia about 1859, and is much 
cultivated in the gardens of Tehran and neighbourhood; the rasp- 
berry was introduced at  about the same time, but is not much 
appreciated. Currants and gooseberries are now also grown. The 
common vegetables also are plentiful and cheap, but only a few, 
such as the broad-bean, egg-plant (Solanurn melongena), onion, 
carrot, beetroot, black turnip, are appreciated by the natives. 
Nearly all the European garden flowers can be seen. 

Fauna.-\V. T. Blanford, after a journey taken in 1872,  
divided Persia into five zoological zones: ( I )  the Persian pla- 
teau, from the Kopet Dagh southwards nearly t o  Lat. 28 N., 
including all Khorasan up  t o  the Perso-Afghan border, its western 
Iimit being indicated by a long line to  the north-west from near 
Shiraz, taking in the whole of northern Persia west of that line 
to the Elburz and the Russian frontier; (2) the provinces south 
and south-west of the Caspian; (3) a narrow strip of wooded 
country south-west of the Zagros range, from the Diyala R .  
(then in Turkey in Asia, now in Iraq) t o  Shiraz; (4) the Per- 
sian side of the Shatt-el-Arab, and Arabistan (now Khuzistan) 
east of the Tigris; and ( 5 )  the shores of the Persian Gulf and 
Baluchistan. 

The fauna of ( I)  he described as "Palaearctic, with a great 
prevalence of desert forms; or perhaps more correctly, as being 
of the desert type with Palaearctic species in the more fertile 
regions." 

mum temperatures exceeding 110" F have occurred at  elevations 
of 5,000 feet, and even at  Dehbrid (8.000 feet) 93" F has been 
recorded. On the coast the nights are very warm and oppressive. 

Anlzzdal Rainfcll in Persia. 
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The rainfall is small everywhere except on the Elburz moun- 
tains, which receive a heavy fall in winter owing to depressions 
which originate over the Caspian. At Resht, the annual average is 
56 inches, but the amount decreases rapidly eastwards to less than 
2 0  inches over the eastern end of the range. Over the plateau 
south of the mountains the annual total is about 9 inches in the 
north, but decreases southward and especially south-eastward, 
being only two inches a year a t  Husseinabad and Seistan. At the 
head of the Persian Gulf the rainfall is somewhat greater, slightly 
over ten inches, but the Mekran coast has again a very small 
amount, generally about j inches. The rainfall is almost entirely 
limited to the months of October to  May inclusive and is  heaviest 
from December to March, any one of which may be the wettest 
month. The rainfall is very spasmodic, and more than half the 
annual total may fall in a single day; thus j.53 inches fell in one 
day at  Bushire, and falls of more than an inch have been recorded 
at  Husseinabad and Seistan. In  consequence of this variability, 
disastrous droughts sometimes occur. Thunderstorms are experi- 
enced on a few days each year. Taking Persia as a whole the 
snowfall may be said to  be very variable and uncertain. In  the 
maritime areas a fall of snow is naturally a very rare occurrence. 
In  the highlands, on the other hand, country over 4,000 feet in alti- 
tude is liable in any winter to be under snow for days and not 
infrequently weeks together, between December and April. Dur- 
ing such periods of severe weather the passes leading from the 
plains to the plateau become closed to wheeled traffic, while dur- 
ing the ensuing thaw they are little less difficult for pack-animals. 
During the World War, when British troops were located along 
the Baghdad-Enzeli route and the line of communications had nec- 
essarily to be kept open, great labour was involved in keeping the 
track clear of snowdrifts, especially on either side of the Sultan 
Bulagh pass between Hamadan and Kazvin. An interesting 
account of the migration of a Bakhtiari tribe, from the plains of 
Arabistan to their summer quarters in the highlands near Isfahan 
under severe snow conditions; is to be found in Grass by C. Merian 
Cooper (1925). 

Flora.-In the provinces of Gilan, Mazandaran and Astarabad 
on the Caspian, from the shore to an altitude of about 3,000 ft. on 
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I n  the Caspian provinces he found the fauna, on the whole, 

Palaearctic also, "most of the animals being identical with those of 
south-eastern Europe." Some, however, were essentially indigenous 
and he observed "a singular character given to the fauna by the 
presence of certain eastern forms, unknown in other parts of 
Persia, such as the tiger; a remarkable deer of the Indo-Malayan 
group, allied to  Cervus axis; and a pit viper (Halys)." 

Coupling the oak-forests of Fars with the wooded slopes of the 
Zagros, he found as regards his third division that however little 
known was the tract, i t  appeared to contain, like the second, "a 
Palaearctic fauna with a few peculiar species." 

As to the 4th division, Persian Mesopotamia, he considered its 
fauna, as far as he was in a position to judge, to belong to the same 
Palaearctic region as Syria. The 5th and last division, Baluchistan 
and the shores of the Persian gulf, presented, he considered, 
among those animals common to i t  and to the highlands, "for the 
most part desert types, whilst the characteristic Palaearctic species 
almost entirely disappear, their place being taken by Indian or 
Indo-African forms." 

Blanford wrote in 1876, but his work is out of date only in 
matters of detail. 

Among the mammals, i t  is to be feared that the lion, fairly 
plentiful in places, a t  the time he wrote, is now practically extinct 
(1929), no live specimen being in existence in captivity and no 
authoritative report of its occurrence having been received for 
some years past. 

The Mazamdaran tiger though not so plentiful as of yore is still 
to  be met with. There was at  one time a disposition to regard it  
as a distinct race on the score of smallness of size and paleness of 
colour, but the character of specimens obtained in recent years 
by Colonel R .  L. Kennion hardly supports that theory. The same 
officer's sporting activities have also demonstrated that the wild 
sheep of Persia are separable into two if not three races; one 
found on the southern slopes of the Elburz identical with the 
Armenian moufflon (Ovis orientalis) ; a second on the north of 
the range, of the urial or shapu type; and farther eastward in the 
Kopet Dagh range another race of the urial type but distinctly 
bigger and described by Dr .  Lydkker as  Ovis vignei arkal. 

The Caspian red deer is now known to science as Cervus ele- 
phus mural, the type locality being the Caspian provinces of 
Persia. Of the axine deer and the fallow deer mentioned by 
Blanford no specimens have been forthcoming for many years. 

A roe has been found to occur sparsely in the lower slopes of 
the Zagros in Southern Kurdistan, and in the neighbourhood of 
Kermanshah. This deer is distinguished from other known mem- 
bers of the genus Capreolus by the cold-grey coloration of its 
winter coat, and has accordingly been described as a distinct 
species (Cervus capreolus coxi), the nearest allied species being 
the roe-deer of normal dark colour found in the mountains of 
Talish and Mazandaran (C.C. armenius). Apart from the species 
referred to  above the following occur in a wild state, in suitable 
localities: ibex, mouflon, wild ass, leopard, lynx, brown bear, 
hyaena, wolf, jackal, hog, badger, fox, hare, porcupine, polecat, 
weasel, marten. Lastly, Persia boasts an indigenous cat, with a 
world wide reputation. From it with careful breeding spring the 
beautiful creatures familiar as "Persian Cats." 

I n  the domain of ornithology, over 400 species and races of 
birds are known in Persia. Since Blanford wrote his work 
much has been done both by British and Russian ornithologists. 
Zarudny, Witherby and Buxton in Persia and Cox and Chees- 
man in the Persian gulf have given a comprehensive account of 
the birds in those regions and have added largely to Blanford's 
list. Persia is essentially Palaearctic in its fauna and flora, but 
its Aves display a slight infiltration from the Oriental Region 
and perhaps one or turo relic species from the Ethiopian Region, 
namely Hypercolkus ampelinus and Acrocephalus griseldis. Within 
itself, Persia shows many marked differences in its Avian popula- 
tion. The Elburz mountains appear to have developed slight 
differences among the birds which inhabit them, and in many cases 
those living on the damper northern slopes differ from the same 
bird when living on the dry southern slopes. Again those birds 
living in South-west Persia, within any species, show marked 

differences from those living in the arid desert regions of East 
Persia, the latter country together with its birds more closely 
resembling conditions usual in Central Asia north of the Oxus. Of 
game birds (Tetrogallus), pheasant (Phasianus colchiczls), black 
partridge (Francoli?zzcs), chukor (Alectoris graeca), the see-see 
or sand partridge (Amnzoperdix), and Indian grey-partridge 
(Francolinz4s pondicerialzus) occur in those parts of the country 
suitable to  their habits. I n  winter large numbers of wildfowl, 
woodcock and snipe visit the country. Flamingoes and pelican 
breed on the northern shores of the Persian gulf. The dryness of 
the Persian climate favours the rearing of poultry which are of 
good quality, especially the turkey which can be seen in huge 
droves and can be purchased for  comparatively small sums. 

The fish principally caught along the southern shore of the 
Caspian are: the sturgeon,"sagmahi," literally "dogfish," for which 
the word is also used (Acipenser ruthenus and A. huso); sheat- 
fish or silure, "simm" or "summ" (Sklurus glanis) ; salmon, llazad- 
mahi" (Salnzo salar) ; trout, "inaseh" or "qizil" (Salmo trutta) ; 
carp, "kupur" (Cyprinus ballerus and C. carpio) ; bream, "subulu" 
(Abramis brama) ; pike-perch, "mahi-sufid" (Perca lucioperca or 
Sandra lucioperca). There is also a herring which frequents only 
the southern part of the Caspian, not passing over the shallow 
portion of the sea from Baku eastwards: as it  was first observed 
near the mouth of the R.Kur i t  has been named Clzlpea kurensis. 
Our knowledge of the freshwater fish is meagre. 

Population.- The population of Persia was estimated in 193 5 
at  about 15,ooo,ooo, which gives an average of about twenty-four 
per sq.in. Various partial censuses have been taken in the past 
and, in 1927, a more complete and general census of the country 
was under way, but in 1936 was still incomplete. (Tlze Financial 
G. Econovzic Situation in Persia. By A. C. Milspaugh. Published 
by the Persian Government 1926.) 

Towns.-With the exception of Tehran, only rough estimates 
of the population of towns-on which little reliance should be 
placed, as they cannot be substantiated by actual figures-are 
available. The principal towns of Persia with their estimated 
populations are :-Teheran [Tehran] (2 ~o ,ooo ,  census of 
1922) ; Tabriz (200,000) ; Isfahan (80-~oo,ooo) ; Meshed (6- 
80,000) ; Hamadan (70,000) ; Kerman, Kermanshah, Shiraz, Yezd 
(50-60,000) ; Kazvin (40-50,000) ; Barfurush, Kashan, Urmia 
(35-40,000) ; Resht, Senna (Sinandaj) (3-3 ~ , O O O )  ; Zinjan 
(2 j,o.oo) ; Burujird, Dizful, Khoi, Qum (20-25,000) ; Birjand, 
Bushire, Khunsar, Maragha, Sabzawar, Semnan, Shushter (15- 
20,ooo) ; Astarabad, Ardabil, Bandar Abbas, Bujnurd, Damghan, 
Kuchan, Lahijan, Minab, Nishapur, Sari, Saveh (10-15,ooo); 
Amol, Bam, Darab, Firuzabad, Gulpaigan, Kazerun, Khurramabad, 
Lar, Lingeh, Xlohammerah, Nusratabad (Seistan), Niriz, Pahlavi 
(Enzeli), Qain, Saujbulaq, Sultanabad, Turbat-i-Haidari (4- 
10,000). 

Cons t i tu t ion  and Government.-Up to the year 1906 the 
government of Persia was an absolute monarchy, resembling in its 
principal features that of the Ottoman Empire; but with this 
exception, that the ruler was not the spiritual as well as the 
temporal head of the community. His powers were consequently 
qualified by the limitations imposed by the Shara'a or divine law 
of Islam. I n  1905 however the public began to press for reform, 
more particularly in the administration of justice, and in 1906 
went a step further and forced the reigning Shah to grant a Con- 
stitution, under which a Majlis or National Consultative Assembly 
should be established. This parliamentary body, now generally 
referred to  as the Majlis was to  be representative of various 
classes of the community; princes, clergy, chiefs, nobles, land- 
owners, agriculturists, merchants and tradesmen, and racial and 
religious minorities. The number of elected deputies, who were 
to function during the sessions of 2 years, was fixed a t  60 for 
the capital and 102 for the provinces, to be increased up to zoo, 
as necessary; in 1928 there were 136. Electors must be males not 
less than 2 j years of age, while the qualifications for membership 
of parliament were: age between 30 and 70, ability to read and 
write the Persian language and a good reputation in the con- 
stituency. Persons serving in the army, or navy, or other govern- 
ment employ, were to be considered ineligible, as well, of course, 
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as undischarged bankrupts and persons who had been convicted 
of criminal offences. Deputies were to  be immune from prosecu- 
tion, except with the consent of parliament. 

By a rescript dated Feb. 2, I907 Mohammed Ali Shah con- 
firmed the previous ordinance of Dec. 1906, and on Oct. 8, 1907, 
signed the Constitution in its final form and took the oath of 
kingship prescribed therein, in the presence of the assembled 
Majlis. As time passed however this monarch, chafing under 
the unwonted trammels of constitutional government, rashly at- 
tempted to suppress the Majlis and overthrow the Constitution, 
but his effort proving abortive resulted in his enforced abdication 
and exile to Europe, and the accession of his son, Sultan Ahmed 
Shah (a child of 12 years of age), in accordance with the pro- 
vision of the Constitution, perpetuating the Kajar dynasty. 

During a precarious reign of 16 years this young potentate con- 
trived to alienate the affections of his subjects completely and on 
Oct. 31, 192j, the Majlis voted by a large majority for his 
deposition and for the convening of a Constituent Assembly 
which should reform the constitution and appoint the then prime 
minister, Riza Khan Pahlavi, head of a provisional government 
pending the conclusion of its labours. This body elected Riza 
Khan Pahlavi to the throne on Dec. 13, 1925; he took the oath 
two days later, and on April 25, 1926, was crowned a t  Tehran. 
Ahmed Shah (b. 1898) retired to  Europe on his deposition, 
and died in the American Hospital a t  Neuilly, on February 27 ,  

1930. 
Under the Constitution, the Shah's powers are in general those 

ordinarily accorded to the ruler of a State under a Cabinet system 
of government. The prime minister, who is the constitutional 
executive, actually receives his appointment from the Shah, but is 
responsible to  the Majlis, whose approval and support are of 
course a sine qua non. He, in turn, selects his ministers and intro- 
duces them to the Shah and to the Majlis. With his ministers 
he constitutes the Cabinet, or Council of Ministers, which pos- 
sesses general executive powers, issues decrees for the enforce- 
ment of laws, and, during the usual parliamentary recesses, 
exercises a measure of provisional legislative power; but the sole 
right of imposing, reducing, or abolishing taxes, making appropria- 
tions, approving loans, or granting concessions, rests with the 
Majlis. 

I n  1928 the Council of Ministers was composed of the prime 
minister and eight ministers holding the following portfolios: War, 
Interior, Foreign Affairs, Finance, Justice, Posts and Telegraphs, 
Public Instruction and Public Works. 

POLITICAL AND ADMINISTRATIVE DIVISIONS 

Persia, for purposes of administration, was, in 1928, divided into 
twenty-six provinces, which are governed by Governors-General 
who, in many cases, are officers of high rank. The provincial 
governors are directly responsible to  the Central Government and 
come under the jurisdiction of the Ministry of the Interior. Prov- 
inces are sub-divided, either wholly or in part, into districts 
(buluk) each under a deputy-governor (naib-ul-hukumeh), and 
comprising a number or group of villages rather than a definite 
area. The buluk, however, is usually only a name, the administra- 
tive unit being the village. Local government in the villages is 
simple, the principal authority in agricultural affairs being the 
Kadkhuda, or head-man. I n  addition to a Kadkhuda, many of the 
larger villages appoint as  their representatives a number of elders 
or grey-beards who take the side of the villagers in the event 
of a dispute. I n  many districts, the distribution of water is in 
the special charge of a waterman. When a dispute arises over 
water or land, it  is often submitted to the impartial decision of 
these elders. When any case requiring a legal judgment arises, 
appeal is made to the local illullahs, to the deputy-governor, or 
even t o  the governor of the province. 

The cities and towns are in general governed by municipal com- 
missions. The last vestiges of the ancient satrapal system of local 
adrmnistration are rapidly disappearing in Persia; but for a long 
time after its forms had vanished its spirit prevailed and ad- 
ministrative services such as the post, telegraphs, the mint and the 
collection of various taxes were "farmed" out. 4s  a result, 

administration became local and personal, and there were no 
uniform regulations applying to the whole country. To-day, 
modern and uniform principles of administration are becoming 
universal. The Constitution provides that, throughout the empire, 
provincial and departmental councils shall be established, the 
members of which shall be elected by the local inhabitants. Legal 
provision has accordingly been made for the election of rural 
and town councils. 

I n  1928, the 26 provinces of Persia were as follows:- 
( I)  Astarabad (13) Kermanshah 
(2)Azerbaijan (Tabriz) (14) Khurasan 
(3) Burujird (15) Khuzistan 
(4) Damghan (hitherto corn- (16) Kurdistan 

bined with Semnan, (17) Malapir 
now separated) (18) Mazanderan 

(5) Fars and Southern ports (19) Nehavend 
(6) Gilan (20) Qazwin (Kazvin) 
(7) Gulpaigan (21) Qum 
(8) Hamadan (22) Semnan 
(9) Iraq (23) Shah Rud 

(10) Isfahan (24) Tehran 
(11) Kashan (25) Yezd 
(12) Kerman (26) Zinjan 

A r m e d  Forces.-The Persian armed forces consisted in 1927 
of a regular army of some 40,000 men, a Gendarmerie (Amnieh) 
of about 7,000 and a police-force of 5,000. The existing regular 
army is entirely the creation of Reza Shah Pahlavi, whose eleva- 
tion to the throne of Persia was effected mainly through the 
instrumentality of the homogeneous force which he had created 
out of the motley military formations to which political exigencies 
and periodic aspirations in the direction of reform on the part 
of the Persian people had a t  various times given birth. The 
more important of these forces were the South Persia Rifles, 
organised and trained by British officers, the Persian Cossack 
Division, commanded by Russian officers, the Gendarmerie, which 
had made a promising start under Swedish officers during the 
few years preceding the World War, and the decrepit remnants 
of the Nizam, the old Persian regular army, formed and reformed 
by successive "missions" of European officers of French, British. 
Austrian and other nationalities, since the time when Abbas Mirza, 
the son of Fateh Ali Shah, first decided that drilled and disciplined 
troops could more effectively oppose Russia than the irregular 
masses of tribesmen upon which Persia had hitherto relied for 
her defence. Reza Pahlavi, when he became minister of War in 
1921, set himself in the first place to  eliminate foreign influence 
entirely from the army, and in the second place to weld these 
various forces, with their different organisations, their diverse 
methods of training, even their different words of command. 
into a uniform and truly national Perisan army, obedient to him- 
self and imbued with some spirit of patriotism. Under his leader- 
ship the army, officered entirely by Persians, rapidly established 
a mastery over the country, such as had been unknown for many 
years. A degree of security remarkable in  comparison with the 
disorder of previous years was achieved and maintained with 
fair consistency; the tribes who for long had been almost a 
law unto themselves, were brought to  submission, and the pay- 
ment of revenue regularly enforced. The country was divided 
into six military districts, five of which, the Central, the North- 
Western, the Western, the Southern and the Eastern, with head- 
quarters respectively a t  Tehran, Tabriz, Kermanshah, Shiraz and 
Meshed, are each garrisoned by a lashkar (a force approximating 
to a division), and the sixth by a strong independent brigade with 
headquarters a t  Resht. Each of these forces is composed of 
cavalry, artillery, and infantry with the essential ancillary services, 
in proportions and strengths varying according to local needs, 
the greatest strength and the most mobile troops being main- 
tained at  Tehran whence they are despatched as  need arises to  
reinforce the provincial divisions. A small air force of 10 to 
I5 machines is located at  the capital. 

Recruitment for the ranks of the army is b y  conscription. 
Officers are recruited partly from the ranks and partly from 
the Military Cadet college at  Tehran. A considerable number 
of officers have in recent years received further training in 
Europe. The Shah personally exercises the supreme command 
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and is assisted by a chief-of-staff, who controls the two branches 
of the army staff the general and the administrative. The gen- 
darmerie (Amnieh) has for its principal duties the policing of 
the country outside the towns, and also the patrolling, and (in 
co-operation with the army) the protection of roads. I t  is organ- 
ised in mixed units in the proportion, usually, of one of cavalry 
to four of infantry. 

Navy.-The Persian Government possesses the following ves- 
sels: Persepolis. An old gunboat of 600 tons and 4 j o  h.p. built 
in 1884; in bad condition and of no fighting value. Mozafleri. 
An old Belgian yacht of 379 tons, built in 1899. Pehlevi. An 
ex-minesweeper of German type, built in 1917. zoo tons 800 h.p. 
Burns oil fuel. Ivy. An English yacht formerly employed on the 
Niger. Acquired by  the Shaikh of Mohamrnerah after the war. 
An old gunboat on the Caspian. Captured by Soviet forces in 
1920, but understood to have been restored to the Persian Govern- 
ment. Several small river steamers. 

Religion.-At the present day i t  may be said that with the 
exception of Persian Kurdistan which like the rest of the Kurdish 
element is Sunni, practically the whole of Persia is Shiah. Under 
this faith the power wielded by the priestly hierarchy has always 
been very great, owing no doubt to the fact that the foundations 
of Society were based almost exclusively on religious law. But 
there is no sacerdotal caste; any person capable of reading the 
Koran and interpreting its laws may function as a priest or 
"rnz4llah," and as soon as  one of them has established a reputation 
for just interpretation of the shari'a or divine law, and a profound 
knowledge of the "traditions" and articles of faith (usually ac- 
quired only by  many years of study at  the Holy Places) he is 
accorded the title of "Mujtahid." This word which means literally 
"one who strives" (i.e., after knowledge) was without any 
doubt intended to denote "a doctor of law," but as it  is in fact 
the religious luminaries who interpret the law, it  has become 
synonymous with "learned divine" or "chief priest." Time was 
when there were only 4 or 5 recognized mujtahids in  Persia, but 
nowadays every large town boasts of one or more of them, as 
well as of several mutlahs or akhzlnds. Nevertheless those of the 
highest eminence and repute seem to gravitate almost invariably 
t o  the Holy Places of Iraq, Karbala, and Najaf, where they 
live in a great odour of sanctity and whence their decisions are 
announced and accepted throughout Shiah Islam. I t  is to be 
noted that neither the Shah nor the government has any voice 
whatever in the appointment of these mujtahids or of the lesser 
lights; on the other hand in every large town where there are 
several mosques there is an important religious functionary called 
the "Imam Juma" who does receive his appointment from the 
Government and enjoys certain allowances. His function is to 
preach in the principal mosque and to read the Friday oration, 
or maintain a deputy for the purpose, known as a "khritzb." The 
leader of the congregation's prayers is called the "Pishnamaz," 
and the crier who calls to prayers, the "Muazzin." Priests are 
often, but not necessarily, appointed guardians of the shrines 
or tombs of honoured scions of the Prophet's line; these are 
known as  "nzutawallis" and are responsible for the careful ad- 
ministration of the endowments. The shrines of some of the more 
famous or favourite saints are so richly endowed by pious testators 
as to be able to keep up an immense staff of attendant priests, 
servants, and miscellaneous retainers. 

Zoroastrianism.- The few remaining Zoroastrians, commonly 
known in Persia as "gabrs," are to be found principally round 
Yezd and Kerman, though small communities of them also inhabit 
Tehran, Kashan, Isfahan, and Shiraz. They are mostly engaged 
in commerce but have earned the reputation of being expert 
gardeners and individuals are in demand for that purpose through- 
out Persia. Their interests as a minority community are looked 
after by their co-religionists in India whose representative either 
resides in Tehran or pays periodical visits. They have their 
own deputy in the parliament. 

T h e  A r m e n i a n s  of Persia, numbering probably 60,000, are 
divided into two main communities, the one in Azerbaijan and 
the other a t  Isfahan, whither they were transplanted by Shah 
Abbas. The larger moiety appertain to  the former centre and 

have their bishop located at  Tabriz, with scattered communities 
a t  Tabriz, Khoi, Salmas, Urmia, and Maragha and in some 30 
villages close to the Turco-Persian frontier. The other half, with 
headquarters and a bishop at  Isfahan, have small colonies in 
Tehran, Hamadan, Isfahan (Julfa), Shiraz, Bushire, Resht, and 
other towns. The Armenian is  an astute man of business and 
engages freely in trade and commerce, often possessing consider- 
able capital, but the bulk of them live on the proceeds of agri- 
culture. The prominent services of Yeprim and other Armenians 
during the Persian revolution of 1909 did a good deal to  earn 
the good will of the Persian public and relations between the 
two nationalities improved considerably in consequence. The 
Armenians also are represented by  a deputy in the Majlis. 

T h e  Nestorians ( q . ~ . ) ,  whose church has been established in 
Persia since the year A.D. 435, possessed, a t  the time of the out- 
break of the World War, a large con~munity numbering from 
50,000 t o  60,000 souls, occupying the city of Urmia and numerous 
towns and villages in that neighbourhood. As a Christian com- 
munity their sympathies were naturally with the Allies, and as 
long as Russia was one of them they had little t o  fear; but on 
Russia's dcfcction in the spring of 19i8 they were left in the air 
in a position of great danger. I n  May 1918 a Turkish force 
moving on Tabriz via Urmia was effectively checked for the time 
by the gallant and stubborn opposition of the "Jelus" (as they 
were called by  British troops) but later in the summer, during 
the absence of 2,000 of their best men who had been sent to  
Bijar to bring back a convoy of ammunition supplied by the 
British army in Iraq, the Turks made a determined attack on 
Urmia, and the Christian inhabitants feeling that resistance 
was useless poured out of the town and fled towards Bijar after 
their absent comrades. They suffered very great losses on the 
way, both from the pursuing enemy and from sickness and priva- 
tion. The enemy pursuit was indeed checked at  Sain Kala by 
the British 14th Hussars, but only some jo,ooo reached Bijar 
out of 80,000 who were believed t o  have started on the trek. 
These were gradually evacuated in batches to a large refugee 
camp prepared for them a t  Baquba near Baghdad and maintained 
there a t  British expense until peace had been declared and they 
could, as far as possible, be repatriated. I t  will be realised that 
this small nation was badly shattered and it  is difficult yet t o  
ascertain precisely to what extent and in what numbers they have 
been able to  re-establish themselves. 

Protestants ,  R o m a n  Catholics, Jews  a n d  Baha'is, includ- 
ing Europeans and converted Armenians and Nestorians, probably 
number about 7,000. The religious missions administering to their 
welfare are: 

( I )  The Board of Foreign Missions of the Presbyterian 
Church of America, established since 1835. ( 2 )  The Church Mis- 
sionary Society established since 1869. (3) The Anglican Mission 
established by the Archbishop of Canterbury for work among 
the Nestorians. (4) The London Society for promoting Christi- 
anity among the Jews. (5) The British and Foreign Bible Society. 

Roman Catholics, European and natives (mostly Armenians) 
number from 4 to 5 thousand and have churches a t  Tehran, Julfa, 
and Tabriz, served by members of the French Lazariste Mission. 

The Jews in Persia number about 40,000 and are t o  be found 
in nearly all the chief cities in the country, but communities with 
synagogues and priests exist only in the larger cities. 

Baha'ism formerly Babiism (q.v.) is a creed of recent origin 
which only made its appearance in  1844. Though for many years 
past the followers of the Bab have been immune from persecution 
by the Persian Government, they have from time to time been 
made the target of violent fanaticism on the part of the Shiah 
population. There was a bad outbreak in 1903 in Yezd and several 
other towns in Persia, and a serious outbreak against them at  
Sultanabad in 1920. Owing t o  this liability to  persecution, the 
majority of Baha'is still think it  prudent to conceal their beliefs, 
so that i t  is not possible to  make any satisfactory estimate of 
their numbers. There is no doubt however that the movement is 
gaining steadily in force. In so far as it  is possible in these cir- 
cumstances to speak of the Baha'is as a community they are 
friends of progress and reform and ready to co-operate towards 
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their attainment. 
Instruction.- Public instruction, properly so-called, is a 

plant of comparatively recent growth in Persia. Previous to the 
reign of H.M. Nasr-ud-Din Shah the people of Persia were 
lamentably uneducated. Each town and village, i t  is true, has 
generally some sort of school, but i t  was often nothing more than 
a class held by a Mullah in the local mosque, where children 
were taught the rudiments of the Persian equivalent of "the three 
R's" and a parrot knowledge of the Koran. Comparatively few 
ever mastered the art of writing and anyone who could read and 
write passably styled himself "mirza." Such as it  was however 
this measure of education could be had cheaply, the fees amount- 
ing to  less than two shillings per month for each child. At that 
period there were no higher schools, the only form of secondary 
education, and that of a very limited extent, being provided by 
the Madressehs, or religious colleges, which catered for those 
aspiring to the professions of religion, law, or medicine. Every 
town of importance boasted of one or more of these, many of 
them richly endowed by pious testators, but none of them in 
any way subject to  the control of the Government. Realising 
how backward his kingdom was in this respect, one of Nasr-ud- 
Din's first acts on ascending to the throne was to found a n  institu- 
tion i n  the capital, styled the "Madresseh-i-Shah" or King's 
college, t o  be maintained by the State through a Ministry of 
Public Instruction. Pupils for this college could be entered at  
all ages and remained as a rule for 6 or 7 years. Colleges, nomi- 
nally on the same basis, were opened in due course at  Tabriz and 
Isfahan; excellent in their way but on too small a scale to  make 
any appreciable impression on the general conditions of illiteracy. 
I n  the reign of Muzaffar-ud-Din Shah (1898), a further advance 
was made by the transfer of a number of private establishments 
to  State control and the opening of new schools in  Tehran and 
other towns. From that time onwards education fared better, 
mainly owing to the activities of foreign missions. All these 
were supported by voluntary subscriptions and donations and 
provided instruction for boys and girls alike. Educational insti- 
tutions are still gravely inadequate but under the progressive 
rCgime of Reza Khan Shah Pahlavi the educational system of the 
country is being improved from year to year and greater facilities 
for education provided for both sexes. I n  addition to  the Govern- 
ment schools, educational establishments are also maintained by 
the following foreign missions: the English Church Missionary 
Society; the American Presbyterian Mission; the Alliance 
Fran~a ise ;  the Alliance Israelite; and the French Roman Catholic 
Mission; and there are schools run by the Russian and German 
Governments. The figures of the Ministry of Public Instruction 
show that for the year 1927 there were in the country 298 Govern- 
ment schools, 272 national schools, 112 private schools, 279 
religious schools and 245 foreign schools, providing instructions 
for about zso,ooo individuals of both sexes. 

The religious schools still subsist on their liberal endowments. 
but the Government pays the whole of the budget of the Govern- 
ment schools and also makes grants to  the public, private and 
foreign institutions. Apart from general education technical 
colleges or schools have been founded for  the study of medicine, 
fine arts, pedagogy, engineering, and mechanical science and 
chemistry, law and political science, agriculture, and military 
subjects. The agricultural school has a n  American director, 
while the law, medical, and political schools are under the 
supervision of foreign experts of various nationalities. A scheme 
is understood to have been recently approved under which a 
number of promising young students will be sent to Europe 
annually to  complete their studies; IOO in 1928, 200 in 1929, 
and so on until a maximum contingent of 600 is reached. An 
account of the educational position in  Persia at  the present epoch 
would be incomplete without reference to  the educational work 
of the Anglo-Persian Oil Company in southern Persia. At Masjid- 
i-Sulaiman two elementary schools have been inaugurated, for the 
sons of employees; a t  Ahwaz the Company maintains a primary 
and a secondary school, and a t  Abadan an elementary school; 
these latter institutions offer education free to all suitable boys 
whether sons of employees o r  not. 

J u d i c i a l  System.-There exist a t  present in Persia two 
mutually contradictory judicial systems, that of the State, as  
expressed in legislation, and in decrees, and that of the Islamic 
law, as traditionally interpreted and administered in Persia. This 
dualism is an essential part of the fundamental laws of 1906 and 
1907, by  which the present constitutional system is regulated, 
and its abolition is an indispensable preliminary to any serious ' 

improvement in  the judicial and legislative system, which is 
indisputably the least satisfactory branch of governmental 
activity in Persia, and that in which the least progress has been 
made. 

Under the fundamental laws of 1906 and 1907, themselves 
contradictory and without logical structure, all legislation what- 
ever passed by the Majlis must conform to Islamic law, and 5 
doctors forming a committee of religious law (zdama) are em- 
powered t o  veto any law or part of any law which in their view 
contravenes this principle. Though this veto has been seldom 
exercised, many laws have been enforced without submission 
to such a committee, and there is always a possibility that they 
may be declared unconstitutional by a judicial tribunal, or by 
the committee itself. 

Apart from Islamic law, and from the fundamental laws above 
mentioned, the corpus of Persian legislation consists in the main 
of the following enactments :- 

I.  Penal Code. This is based on French law, but is subject 
(under Act I )  to  Islamic law, which treats crimes dealt with 
therein on wholly different lines. This fundamental contradiction 
inevitably renders the application of the law by the Courts in- 
consistent and uncertain. The law itself leaves much to be 
desired. 

2. Civil Code is still under preparation. I t  is understood to 
be based on Islamic law, with some adaptations from French 
and Egyptian legislation. 

3. Code of Civil Procedz~re is based on the Russian law of 
1910 and is now under revision, but no improvement seems 
possible so long as the dualism referred to  above is maintained 
and enforced. 

4. Code o f  Criminal Procedure. This is based on the Russian 
Code of 1910, and is likewise under revision. 

5. Comlnercinl Code is an incomplete adaptation of French 
law, which is considered by experts to  be defective, especially as 
regards limited liability companies. 

6 .  Civil Service Law. Under revision. 
7.  Registration o f  Lands and Documents. I t  is understood 

that it is intended to revise this law, which is in many respects 
highly defective. 

Jur i sd ic t ion  o v e r  Foreigners.-Until 1920 most foreigners 
resident in  Persia were subject to the jurisdiction of their re- 
spective Consular authorities in matters exclusively affecting 
them. Thus suits between foreigners of the same nation were 
heard and decided in a Consular Court, subject, in  certain cases, 
to appeal to the Courts of the country concerned. Matrimonial 
and testamentary cases and similar matters were dealt with in 
like manner. This system of extraterritoriality, which is fre- 
quently, but incorrectly, referred to as "the capitulations" on the 
analogy of Turkey, originated in a voluntary grant made by  Shah 
Abbas in 1600 to Sir Anthony Shefley, an English knight, as an 
inducement to  British merchants to  enter Persia for purposes of 
trade. These and cognate privileges were, in course of time, ex- 
tended to other foreigners, but were not formally recognised until, 
as part of the settlement of Russia arising out of the disastrous 
war of 1827, they were embodied, with certain limitations, in the 
Treaty of Turkrnanchai. Other nations, including Great Eritain, 
were accorded, under later treaties, most favoured nation treat- 
ment. I n  May 1928 extraterritorial jurisdiction over foreigners 
came to an end, but the Persian Government agreed to introduce 
certain safeguards in respect of British subjects, which may be 
briefly summarised as follows :- 

The rules of international law will be followed by  the Persian 
Government in all its relations with foreigners. 

I n  all civil or commercial cases to  which one of the parties is 
a foreigner, only written evidence will be admitted. All judg- 
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ments will be in writing and will contain the considerations of 
law and fact on which they are based. Copies of evidence and 
judgment will be obtainable. 

Only the Courts subordinate to the Ministry of Justice will 
be competent to deal with cases in which one of the parties is 
a foreigner. In  the event, however, of the proclamation of martial 
law when a case brought before a special tribunal has been 
established, such a tribunal may take cognizance of the case. 

Foreigners can only be tried by non-religious tribunals. 
Persons will only be sentenced to imprisonmefit by a police- 

court who ask for imprisonment in lieu of fine. Such imprison- 
ment shall not exceed a week in duration. No sentence of corporal 
punishment shall be inflicted on foreigners. 

No foreigner may be arrested or imprisoned without a warrant 
save fiagl-ante delictzr, nor may he be kept imprisoned for more 
than 24 hours without being brought before a magistrate. No 
entry or search of foreigners' houses or offices may be undertaken 
without a warrant. 

Foreigners arrested and imprisoned shall have the right to 
communicate with their nearest consul, who shall be permitted 
to visit them. 

Facilities for release on bail shall be granted save in cases of 
serious crime. 

Trials will be held in public save in very exceptional cases. 
The accused is free to choose his own counse1, who need not 

be a Persian. 
Prisons "fulfilling the necessary hygienic conditions" are to be 

constructed. A foreigner sentenced to more than a month's irn. 
prisonment may claim transfer to one of these. 

I n  affairs of succession, divorce, and status non-Muslim British 
subjects in Persia shall have recourse to their own Courts, if 
they so wish. Muslim British subjects will be subject to Persian 
religious Courts "till the question is definitely settled." 

No tax or impost shall be levied on foreigners which is not 
Ievied on Persian subjects. 

A11 judgments given by the former tribunals shall stand. 
Questions relating to security for costs, orders for the payment 

of costs and expenses, execution of judgments, etc., shall be 
regulated by  separate conventions. 

British subjects are permitted to  acquire, occupy, or possess 
such property in Persia "as is necessary for their dwelling and 
for the exercise of their commerce and industry." 

British subjects cannot be arrested or suffer restraint in their 
individual liberty in order that civil claims of a pecuniary nature 
against them may be provisionally safe, except where there would 
seem to be a serious risk that distraint to be made, owing to any 
act on the part of a debtor, upon that debtor's possessions which 
are actually in Persia, would not be effective and could not other- 
wise be assured. 

Similar safeguards over other foreign subjects will doubtless 
be embodied in due course by the Persian Government in treaties 
with other foreign powers. 

AGRICULTURAL PRODUCTS 

Generally speaking agriculture, in extent, yield, diversity and 
method, has changed little in the past half-century-or, indeed- 
for centuries, in all probability. There is no disposition, on the 
part of the sons of landlords and gentry, to go on the land and 
apply their education to the development of their properties. 
They prefer to remain town-dwellers or absentee landlords, rarely 
putting back into their properties a proportion of the rents 
received except i t  be in the form of repairs to qanats. 

The method of cultivation of cereals is governed-geographi- 
cally for the most part-by the division into irrigated and unirri- 
gated lands; the Caspian zone, with a rainfall which may exceed 
50 inches and produces great humidity, being to some extent an 
exception, though even there the rice-fields need irrigation. The 
rivers of Persia capable of being worked for irrigation by gravi- 
tation are few; on the northern seaward slopes, the Safid Rud, 
Harhaz, Gurgan and Atrak; in the S. the Karun, Jarrahi and 
Qara Agach, which reach the Gulf. The main Iranian plateau is 
watered by a number of streams, mostly of inconsiderable length, 

which in some years when swollen by snow or excessive rainfall, 
run away to waste in marshes or lakes, but are ordinarily dry 
watercourses for eight months of the year. I n  such conditions 
agriculture relies for the most part on irrigation, drawn either by 
(i.) gravitation from those rivers holding a supply from spring 
to autumn, or more commonly by (ii.) "qamzts," artificial subter- 
ranean canals starting from the foot hills and collecting water for 
long distances, possibly 12-20 miles till they are brought to the 
surface, and the stream led above-ground to the lands t o  be irri- 
gated. 

Cereal and other crops raised by means of such irrigation are 
watered at  regular intervals from March to June, and what are 
known as "summer crops" from May till September. The return 
on irrigated land for wheat and barley sown is rarely more than 
ten-fold, usually much less. Side by side with this irrigation in 
some districts, and exclusively in some of the higher altitudes 
on the central Iranian plateau, between 6,000 and 8,000 feet, dry 
cultivation, dependent entirely on the rainfall, is practised. Dry 
cultivation is indeed the sole resource of the great alluvial Persian 
Gulf plain extending from the province of Khuzistan to the south- 
ern extremity of Dashti district, and in the Sistan belt in the east. 
On the shores of the northern end of the Gulf the rainfall may 
average 12 inches at  Bushire; and at Shiraz, 1 2 0  miles inland 
across the mountains, 13 inches, as compared with a bare 3 inches 
in the year at  Isfahan on the central plateau. 

Wheat and barley are sown after the ground, hard baked by 
the powerful summer sun, is sufficiently softened by the first rain 
which may be as early as the first week in November, or as late 
as the first week in January. In  the case of barley reaping will not 
be later than the 15th t o  20th of April, while wheat is harvested 
from the end of April to the first days of May, roughly one month 
earlier than in upper Fars, and 2% months earlier than harvesting 
in the altitudes above 6,000 ft. A full ploughing season is reck- 
oned by the peasants as 40 days. The all-important factor, in 
the dry cultivation as distinct from the irrigated crop, is a suc- 
cession of regular and soaking rainfalls between February 15th and 
April rst, particularly about March 21st. If such timely rains 
occur (even if sowing should have been delayed till late Decem- 
ber or early January), a yield of 2 0  times the quantity of seed 
sown is common, as compared with up to 12-fold in the trans- 
montane districts of Fars. On the other hand, excellent rains dur- 
ing November to January, are often followed by a hold-off of rain 
in late February and March, the result of which is a meagre 
harvest hardly returning the seed sown. Harvest records in the 
Persian Gulf 2one may be summarized over cycles of 11 years as 
I good year, 2 to 3 medium, 4 poor and z or 3 extremely bad. 
In  years of penury numbers of peasants migrate, from spring 
to autumn, to work in the date-gardens of the Shatt-el-Arab. 

A law for re-assessment of the land-tax due from private prop- 
erties, on a basis of 33 per cent of the average yield of four years, 
was passed in 1926; but such re-assessment by 1928 had covered 
only a small portion of the country. In  1925 the Ministry of 
Finance estimated the total production of wheat in Persia at  the 
equivalent of some 1,092,000 standard tons (of which Khurasan 
province 145,000; Azerbaijan province 145,000; Fars 87,500; 
Rerman 72,500; Kermanshah 72,500; Kurdistan 58,000) ; and of 
barley at  568,000 tons, while the figures of the Customs adminis- 
tration, for the year March 1925-26 give the total export from 
Persia as wheat 2,460, barley 430 standard tons, nearly all to 
Russia. Export duty I kran per 130 lb. 

In  years of fair harvest the price of wheat in provincial towns 
may be the equivalent of 5s. 6d. per cwt. and upwards, rarely 
much less. 

The usual ploughing implement is of rough hewn wood with 
an iron shoe for share, drawn by a pair of bullocks or donkeys, 
furrows being rarely more than 3 to 4 inches deep; the seed is 
ploughed in, in most cases, on sandy soil not prepared by a pre- 
liminary cleaning or manure. Reaping is by sickles, and the grain 
is trodden out from the straw by bullocks or asses on the thresh- 
ing-floors of the Bible. Ridging in the European sense is not 
practised. By 1928, except perhaps for a few machines in the 
Karun valley, in the whole country south of Isfahan only two 



PERSIA [PRODUCTS 

tractors had been introduced (and these by European farmers). 
The experience of the latter is that the deeper ridging by ma- 
chinery, and ploughing before the rains begin make both for 
economy in seed, and a stronger, heavier crop. In the Tehran dis- 
trict the Government since 1921 has instituted farms for train- 
ing students, and given exhibitions of farming machinery, while 
certain of the great magnates have imported tractors for their es- 
tates; but, in general, agricultural machinery is rarely in use. 
The peasants, particularly in the south, look with no kindly eye 
on such improvements, and are inclined to thwart experiments or 
changes, the absence of skilled or reliable mechanics being an ad- 
ditional obstacle to  the use of agricultural machines. 

Rice cultivation flourishes above all in the Caspian provinces, 
Gilan and Mazandaran, production there being estimated by the 
Ministry of Finance a t  the equivalent of some 230,000 standard 
tons. But, though this was considered eight-ninths of the whole 
production of Persia, in all parts where there is irrigation from 
rivers and springs (i.e., except in the Persian Gulf zone, 
Baluchistan and the east), and in the higher altitudes rice is grown 
mainly for Iocal consumption, in the form of pileu chiefly, it 
being almost as much a staple food as bread, especially i n  the Cas- 
pian zone. 

I n  the Persian year 1925-26 the export of rice-almost all to  
Russia-amounted to 61,450 standard tons; while on the Persian 
shore of the Gulf 20,380 tons were imported from India. 

I n  Gilan sowing takes place in March, transplanting and 
pricking out i n  May, and after two or three hoeings harvest in 
August or September. I n  South Persia (Fars) early in  April the 
seed i s  put in a wet cloth or a pit and left for some 36 days to 
sprout, then into a bed till the seedlings are well up where they 
are  finally transplanted into large squares and kept regularly 
flooded till the end of September, when water is cut off; cutting 
takes place in late October and the stalks are then put under the 
feet of cattle for the paddy to be separated. The yield in some 
southern districts is g i v a  as high as 60-fold, but is generally from 
15 to 20. Prices in the south of Persia are about 26s. 8d. per 
cwt. for the best quality ("champa") and less than 20s. for 
second grades. , 

Other cereals grown as "summer crops" (saifi) for local con- 
sumption are : maize (Zea mays), sown at  the end of May and har- 
vested in September: beans (Faba vz~lgwis): lentils (Ervum 
lens) : millet o r  sorgo (Sorghum t~ulgare). Peas (Piszcm sativum) 
are grown as a winter crop (shitG). 

Among agricultural products for commerce are:- 
Opium.-From 1880 cultivation greatly increased with the 

demand from the Far  East, both landowners and peasants find- 
ing it  more profitable to  put part of their corn-land under poppy 
(Papaver somniferum, L. var. album D.C.). I t  has become one 
of the chief methods for financing the payment of imported goods 
by merchants, for in the districts of production the opium season 
releases large sums in cash, which, passing through a number of 
hands-cultivator pedlars, petty merchants, brokers or land- 
owners-till the opium reaches the merchant and is paid for by 
bills on the ports or abroad, enable purchases of all kinds of 
goods to  be made and impart activity t o  trade. The export of the 
prepared drug weighed 770,516 lb. in 1913-14: 875,166 lb. in 
1914-15 and, after falling to 255,697 lb. in  1921-22, rose again 
to  660,647 lb. in 1922-23, 1,077,290 lb. in 1924-25 and 1,130,057 
lb. ,in 1925-26. (The prepared drug includes gmjideh gum, and 
other solvents used for adulterating opium t o  the percentage of 
morphine desired.) This represented an export invoice value of 
£698,416 in 1913-14, £1,565,121 in 1925-26. The crude sap com- 
ing under government excise control in 1923-24 weighed 1,340,ooo 
lb., but the Persian Government estimated that total production 
in that year was not less than 1,9jo,ooo lb. Though a proportion 
is doubtless smuggled, consumption in the country mainly ac- 
counts for this difference, between j and 10 per cent of the popula- 
tion in the interior being reckoned as addicts t o  opium smoking. 

Cot ton  (Gossypizinc herbaceum) is grown, in nearly all prov- 
inces of Persia for home consumption (and the total production 
has been estimated as high as 30,000 tons), but for export pre- 
ponderantly on the Caspian seaboard, and in the Khorassan, 

Isfahan and Yazd provinces. In  the year 1925-26, 17,728 tons, 
of which eleven-twelfths to  Russia, one-twelfth to  British India, 
were exported. I t  is too short in the staple, too weak and uneven 
in quality, and contains too many impurities owing to the ab- 
sence of ginning machinery, t o  find a market in western or central 
Europe. An American variety, acclimatized in Asiatic Russia, 
has been introduced to Khorassan of recent years, and experiments 
have been made since 1925 in Fars with American cotton accli- 
matized in Iraq. I t  is  sown after the danger of frost is considered 
past, i.e., from the end of March to early May, flooded by surface 
irrigation water about six times, and picked from October to  No- 
vember, according to the climate of the province. 

Dried and f r e s h  f r u i t s  form an important export and source 
of wealth to  the country. I n  the year March 1925-26 the Cus- 
toms gave the total weight as 88,811 tons, of a total approximate 
value of £ 1,762,090. Of this Russia took 26,370 tons of dried 
raisins, 4,094 tons of dried apricots, 2,752 tons of oranges and 
limes, 1,853 tons of almonds and other nuts, 3,102 tons of other 
fresh or dry fruit; while 43,709 tons of dates were exported, from 
Rhuzistan province almost entirely, t o  the British Empire and 
Protectorates, and 2,280 tons of almonds and pistachio nuts. 
Scientific fruit-growers in Europe think that the parents of many 
of the cultivated fruits of Europe are to be found in north Azer- 
baijan and the Caucasus region; but little or no attempt through 
the centuries has been made t o  improve stocks by grafting. 

T h e  v i n e  grows well in all regions except the Gulf littoral and, 
apart from the exports of raisins mentioned above, there is a very 
large consumption in the country of the fruit in the fresh or dried 
state. The making of wine (and of arak, a spirit distilled from 
grapes), forbidden to Muslims, is limited to  the requirements of 
the country, chiefly the Jewish and Armenian communities: i t  
probably has not increased much since 1666 when Tavernier, the 
French traveller, noted that the wine of Shiraz (the best-known in 
Persia, almost entirely made nowadays from grapes of the Khullar 
district) weighed 200,025 mans. 

Silk.-The mulberry is grown for sericulture chiefly in  Gilan 
and Mazandaran, to a lesser extent in Yazd and Kashan. I n  the 
16th and 17th centuries the finding of a market for the silk trade 
of Persia was a source of preoccupation and profit for  the Safavi 
monarchs, and up  t o  1860 the total production annually was 
valued a t  £r,ooo,ooo. The breeding of silk-worms from 1864- 
1890 declined to small proportions (about 90 tons of cocoons) 
owing to the disease "pebrine"; but, a t  the end of the 19th cen- 
tury, an import to  Gilan of selected silk-worm eggs from Brusa in  
Turkey led to  a revival of the industry, the output of dried co- 
coons in 1911 being nearly 1,700 tons, while in the year 1925-26 
some 216 tons were exported, chiefly to  Italy and Russia, besides 
about 1,000 tons of raw floss and waste silk. One factory for 
spinning silk exists a t  Resht. The hand weaving of silk carpets and 
other stuffs in Kashan, Yazd and other places accounts for the 
balance production. "Pebrine" is considered to have died out, 
but another disease "flacherie" is endemic. 

Wool.-In a country where the rearing and maintenance of 
flocks of sheep is the principal occupation of the nomad tribes in 
particular and of the peasantry in general i t  is perhaps remarkable 
that the export of raw wool did not exceed 5,420 tons in 1925-26. 
But the explanation is to  be  sought in  the requirements of the 
carpet-weaving industry, which in addition t o  home needs in  that 
year exported 3,840 tons of non-aniline and 1,086 tons of aniline- 
dyed carpets and rugs, valued respectively a t  £2,163,765 and 
£449,140. I n  1925-26, in order of importance, the chief centres 
where the exported carpets were woven, were Sultanabad, Hama- 
dan, Tabriz, Qum, Shiraz, Kerman, Khorassan, Fars. Further, 
653,043 lambskins were exported, nearly all to  Russia. 

Tobacco.-In recent years excise taxation and the growing 
habit of cigarette smoking have been responsible for  the reduced 
acreage under cultivation of that distinct species of tobacco known 
as Nicotinna Persica ("Tambaku") for  smoking in water-pipes, 
i.e., kalians ur hookahs. Some 1,028 tons were exported, almost 
entirely to Egypt, in 1925-26, whereas about 1885 some 4,000 tons 
were exported annually, and in Isfahan province alone in 1900 
the crop was about 3,000 tons, and in 1911 1,500 tons. "Tutun" 
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(iVicotiana rustics) is cultivated in the Urmia and other dis- 
tricts near the Turkish frontier, and was introduced to Gilan 
about 1875; several varieties of it are now grown for cigarette 
smoking. "Tambaku" for export comes chiefly from Isfahan and 
Kashan districts; that from the Simakan, Jahrum and other parts 
of south and east Fars is favoured for home consumption. 

Forests a n d  Timber.-The main forest belt still existing in 
Persia lies on the northern slopes of the Elburz range towards the 
Caspian, in particular the provinces of Gilan and Mazandaran. 
Little use has been made of them industrially, except in the case 
of boxwood, which from 1865 began to be bought by traders from 
Russia and Europe, and from 1886-1909 was exploited to such an 
extent under a monopoly that the lower lands have been largely 
denuded of this valuable wood. The export of this, walnut and 
other woods has exceeded f 50,ooo in value in some years, though 
since 1920 of small account. Kurdistan, Luristan and the Bakh- 
tiari are also well wooded in parts. South Persia, except for the 
northern portion of the Kuhgilu tribal district, and a few miles of 
dwarf oaks in central Fars, is practically de-forested, although 
ample supplies for the needs of towns and villages in firewood 
and charcoal still exist. No replacement of this cut wood by 
afforestation on the part of the landowners or Government is 
apparently taking place. Since 1926 however a German forest 
expert has been employed to report on these matters, and super- 
vise the forests of Mazandaran, Trees flourishing in Persia are, 
among others :-Alder (Alnz~s glutinosa, A. barbata, A. cordifolia), 
Ash (Fraxinus excelsior), Beech (Fagus sylvatica), Elm (Ulmzcs 
camnpestris, U. effusa, U. pedumzculata), Wych-elm (U. montana), 
Hornbeam (Carpinus betulzts), Juniper (Junzperus excelsa, J .  
communis, J .  sabina), Maple (Acer campestre, A. pseudo-plat- 
anus), Oak (Quercus ballota, Q. mstafzeaefolia, Q. sessiliflora, Q. 
pedunculata), Walnut (Juglans nigra) , Tamarisk (Tamat&), 
various kinds of poplar, Jujube (Zizyphzcs), etc. 

Manufactures.-The State is nowadays primarily an agricul- 
tural rather than an industrial one. If we exclude oil products, 
bullion and re-exports, 68% of her exports during the year 1926- 
27 consisted of agricultural products and only 2 j% of articles of 
home manufacture. Owing, no doubt, in a great measure to the 
fact that their wealth is mainly in the form of property and 
kind, Persians themselves cannot readily find money for invest- 
ment in industrial enterprise, while practically all attempts made 
during the past half-century to finance Persian industries with 
foreign capital have ended in failure. Manufactures of gas, glass, 
sugar, matches, and cotton textiles have all been tried but have 
all succumbed in turn from one cause or another. It is encourag- 
ing however to  note that some signs of industrial revival are now 
apparent. An enterprising Kazvini, who for some time has had a 
cotton-spinning factory in operation a t  Tabriz has achieved suffi- 
cient success there to  enable him (in 1928) to erect works for 
wool-spinning in his native town; silk is being spun at Resht; a 
defunct cotton and wool-spinning factory has been restarted in 
Tehran; while a new spinning and weaving factory, equipped 
with German machinery, which was erected in Isfahan in 1926 is 
said t o  be turning out excellent blankets and rough cloth. I t  is 
perhaps questionable however whether it could continue to thrive 
but for the accord of strenuous support on the part of the 
Central Government, in the shape of cash and contracts and the 
issue of decrees making it incumbent on officials to wear home- 
made cloth. So much for machine made goods. The hand-made 
carpets and rugs of Persia which have been so famous for the last 
j centuries still constitute her most.important and valuable indus- 
try and in 1925-26 were exported to the value of nearly 2+ mil- 
lions sterling. Nevertheless experts are not without misgiving for 
the future of the industry, owing partly to the appearance of new 
and more accessible sources of manufacture but also, unfortu- 
nately, to the increasing employment of the aniline dye, 
which has done so much to harm the time-honoured reputation 
of the Persian carpet. Other countries, it is true, make use of 
aniline dyes, but with them the yarn is dyed faster and the 
colours are superior in quality to the crude shades of red and 
fuchsine which the Persian weaver is prone nowadays to use in 
such abundance. At the same time Chinese and Italian production 

is making rapid progress; Anatolia is once more becoming a se- 
rious competitor, and the looms set up in Greece by the Greek 
and Armenian weavers expelled from Turkish territory during the 
War are also beginning to make their influence felt. Another 
interesting industry is the calico-printing of Isfahan and the 
neighbourhood-Manchester calico block-printed in colours. As 
a rule one block-design is  used for the whole piece, and the 
resulting prints are popular for use as summer curtains, bed- 
coverlets, and table-cloths. The material is also used locally for 
shrouds for the dead, for which purpose special designs are used 
bearing suitable inscriptions from the Koran. During the summer 
the dry bed of the Zindeh Rud a t  Isfahan may be seen covered 
with bright and freshly printed fabrics laid out to dry in the sun. 
Space forbids more than brief mention of several other minor arts 
and industries such as the pierced brass-work of Isfahan, used 
especially for lamps, of beautiful design; the repousse silver- 
work of Shiraz and Isfahan; the wood-carving of Abadeh and 
Gulpaigan; the mosaic and tile-work of Shiraz and Kerman; and 
last but not least, the beautiful decorative painting work carried 
out on lacquered papier-machC which the pictorial artists of 
Persia have found a facile medium for the expression of their art 
in the form of Qalamdans (reed-pen boxes), mirror backs, book- 
covers, Koran-stands, and such like articles; while inseparable 
from the QaIamdan is the finely engraved seal. 

Fisheries.-The fisheries of the Persian littoral of the Caspian 
are a valuable asset and source of revenue t o  the State. I n  1868 
they were leased, as a monopoly, t o  a Russian firm, the conces- 
sion being renewed for short periods from time to  time until 1906 
when a long extension was granted t o  1925. The upheaval caused 
by the World War having, however, resulted in failure on the part 
of the concessionnaire to pay the royalties, the concession was with- 
drawn by the Persian Government in 1918 and leased to another 
Russian firm. This lease was short-lived, for the port of Enzeli 
(Pahlavi), which is the headquarters of tKe industry, soon after- 
wards fell into the hands of the Soviet authorities and with it the 
control of the fisheries. It is hoped however as the result of nego- 
tiations which have been in progress (1928) that this rich industry 
will shortly be restored to the control of the Persian Government. 

No such concession or regularized fisheries have been in vogue 
in the case of the Persian shore of the Persian Gulf. Here the 
ordinary fishing is unrestricted, and a considerable element of the 
riparian population take part in the famous pearl fisheries of the 
Gulf, the small port of Lingah being the chief distributing centre 
for the Persian shore. 

Roads.-The existing roads in Persia may be placed very 
roughly into four categories :- 
(a) Metalled, i.e., consisting of stones loosely thrown on the 
surface which the passage of transport is expected to crush into 
permanent condition-about 700 m. 
(b) Partially metalled, i.e., with a light surfacing of stone or 
gravel-about 1,700 m. 
(c) Unmetalled tracks, but passable for light motor traffic, a t  
most seasons, though sometimes with difficulty-about 3,300 m. 
(d) Natural caravan tracks. 

Till the Road-tax law was enacted in 1926, various tolls and 
municipal taxes were levied on merchandise in transport and sup- 
posedly spent on the roads; but in that year the various imports 
were replaced by a compounded road-tax leviable at the frontiers 
on all exports and imports, and the road administration placed 
under an American engineer, In 1926-27, the Persian Govern- 
ment spent £ z40,ooo on the construction of new roads and £ 2 0 0 , -  

ooo on the repair and maintenance of existing roads. The number 
of motor lorries in operation had increased from 103 in 1925 to 
492 in 1926 and 967 in 1927, while motor cars had increased from 
529 to 1,330 in the same period. Motor transport is thus tending 
to replace pack transport on a few of the principal roads. 

The principal constructed roads more or less suitable for heavy 
as well as light motor-traffic, are as follows:- 

(I)  Tehran-Kazvin-Resht-Pahlavi (Enzeli) = 230 m. (This 
road was constructed by the Russians, but ceded to the Persian 
Government by treaty in 1921.) 

i ( 2 )  Kazvin-Hamadan-Kirmanshah-Qasr Shi r in~380  m. 
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(3) Tehran-Hamadan, via Il'ubaran = 204 m. 
(4) Tabriz-Julfa-Khoi= 140 m. The first section of this road 

runs alongside the Tabriz-Julfa railway and would lose some of 
its utility should the latter be put into running order. 

The principal roads of categories (b)  and (c), i.e., lightly 
metalled, or unmetalled, or partly the one and partly the other, 
but generally passable for  light motor traffic, are the following:- 

( I )  Tehran-Semnan-Damghan-Shah Rud-Nishapur-Meshed= 
58 m. 

(2) Tehran-Firuzkuh-Aliabad-Meshed-i-Sar; and Aliabad- 
Sari-Bandar Jaz-Astarabad. 

(3) Meshed-Kuchan-Ashgabad (Trans-Caspian railway) = 
160 m. 

(4)  Tehran-Qum-Nazar-Dalijan-Isfahan = 287 m. 
(5) Isfahan-Yezd-i-Khast-Shiraz = 290 m. 
(6) Isfahan-Nain-Yezd-Kerman =4oo m. 
(7) Isfahan-Sultanabad-Gulpaigan-Hamadan= 267 m 
(8)  Kazvin-Zinjan-Mianeh-Tabriz= 270 m. 
(9) Meshed-Turbet-i-Haidari-Birjand-Duzdab (Indian rail- 

head) = 600 m. 
(10) Bushire-Borasjun-Kazerun-Shiraz = I 80 m. 
( I  I )  Bushire-Bandar Dilam-Hindiyan-Khalafabad-Ah wa z = 

5 50 m. (The Khalafabad and Hindiyan rivers are crossed by pon- 
toon bridges erected by the A.P.O. Co.) 

( I  2) Hamadan-Malayer-Khurramabad = I 90 m. 
(13) Mohammerah-Ahwaz (go m.)-Dizful (190 m.). 
(14) Mohammerah-Abadan= 10 m. 
Railways.-In 1892 the only railway in operation was a 

metre-gauge line connecting the capital with the shrine of Shah 
Abdul Azim 5 miles away, used solely for conveying pilgrims to 
the mosque. Since then there has been a measure of concrete 
progress. Firstly, a line 85 miles in length has been built from 
Tabriz to  the Perso-Russian frontier, making connection a t  Julfa 
with the Russian Caucasus system. From Sofian station on this 
line a branch 30 miles in length takes off to the shores of Lake 
Urmia a t  Sharifkhaneh. These two sections were built by a Rus- 
sian company, opened to traffic in 1916, and transferred t o  the 
Persian Government in 1921. Secondly, a short length of 73 miles 
of narrow-gauge line has been brought into operation between 
Resht and Pir-i-Bazar on the Enzeli lagoon, whence goods are 
taken by  water to  Pahlavi Port on the Caspian. I n  addition to the 
foregoing, 104 miles of rail were laid by the Government of India 
during the World War from their railhead at  Mirjawa to Duzdab. 
This is a t  present a part of the North-western Railway system of 
India, but its future, a t  all events as regards the portion in Persian 
territory, is uncertain. Another stretch of about 35 miles of 
narrow-gauge line was built by the Anglo-Persian Oil Company 
in 1923, from Dir-i-Kazineh on the Karun t o  the oilfields a t  
Musjid-i-Sulaiman, but as i t  is privately owned and is employed 
only for transport to  and from the oil-fields it hardly comes within 
the category of national railway development. The history of the 
railway problem in Persia during the past quarter of a century 
does not however begin and end with the execution of the 
above modest projects. A considerable amount of negotiation 
and survey work has a t  any mte taken place with an eye to 
more ambitious schemes. Thus, in  1911 a British company, "The 
Persian Railways Syndicate," was formed for the purpose of 
constructing railways in Southern Persia, the first of which was 
to be a line from Mohammerah, on the Shatt-el-Arab, to connect 
with a line to  be built under Russian auspices from Khurruma- 
bad to Tehran via Hamadan and Kazvin, with an extension from 
Kazvin to Resht, which would have given through communication 
between the Caspian and the Persian Gulf and from Tehran to 
the north and south. This project was the outcome of negotia- 
tions carried on early in 1911 between the British group and the 
Persian Government during the regency of Nasir-ul-Mulk, the 
Russian representative being brought into the discussion later, 
in respect of that portion of the line, between Burujird and 
Tehran, lying within the Russian sphere of influence. 

As the result a con~prehensive scheme of railway construction 
was evolved covering the main transport routes throughout Persia, 
it being agreed ( I )  that the railways within the Russian sphere 

should be built with Russian capital, and (2) that the first railway 
to be undertaken should be that from the Persian Gulf to  the 
Caspian, with a branch from Kazvin to Tehran, because of its 
greater importance in Persian eyes and the greater prospects of 
remunerative working which it  offered. These arrangements were 
upset by the fall of M. Shuster, the Treasurer General of the 
Persian Government (see later, History) and then by the World 
War. I n  1920, the Persian Government intimated to the Syndicate 
that they had now come to the decision that the most needed line 
for constru~tion a t  the moment was one from Khanikin to Te- 
hran, connecting with the Iraq line from Khanikin t o  Baghdad 
and so providing speedier coinmunication between Tehrdn and 
the Mediterranean, especially in the event of the contemplated 
Baghdad t o  Haifa railway taking shape. Such a line they con- 
sidered would also be of great service to Shiah pilgrims travelling 
to Kerbela. They asked the Syndicate to undertake the survey 
of this line on the same terms as in the case of the previous 
survey. The invitation was accepted by the Syndicate and the 
survey duly carried out; i t  is the more disappointing therefore 
to have to record that the services thus rendered by the British 
syndicate and their constantly expressed readiness to  exercise 
their options for the execution of the projects contemplated have 
borne no fruit, and that even their claims for survey work done 
remain unsettled (1928). Meanwhile a concession for the con- 
struction of the southern line above referred to, but with its 
terminus on the Khor Musa instead of at  Mohammerah as pre- 
viously contemplated, has been given to a German-American 
syndicate. Preparations for construction work are understood to 
be in train and the prospective terminus has been officially styled 
"Bandar Shahpur." I t  is clear that the realisation of this project, 
traversing as it will the mountainous region of Luristan, will be 
no mean engineering achievement, and its execution must occupy 
several years, but Persia is much to be congratulated on having an 
important trunk railway at  last in sight, which when completed will 
materially promote the development of her rich natural resources. 

Posts.-The past history of postal services in Persia has been 
one of considerable interest. Down to 1874 there were no regular 
post-offices in the interior of Persia, nor indeed any at  all except 
those maintained by the Government of India in the Persian 
ports of the Persian Gulf. Previous to that time, arrangements 
for the carriage of letters had been "farmed out," the head farmer 
being known as the Chaparchi-bashi, and letters and small parcels 
being conveyed by him and his agents at  high and arbitrary rates 
and without any responsibility. But as one of the results of 
Nasir-ud-Din Shah's visit to  Europe in 1873, two officials of the 
Austrian postal service were engaged (1874) and in the course 
of the 3 years following postage stamps were brought into use 
(187 j) and some modest experimental services inaugurated be- 
tween the capital and outlying districts. The general organisation 
gradually improved and in 1877, with the support of the Govern- 
ment of India, Persia was admitted to membership of the Inter- 
naltional Postal Union. 

In  the meantime in 1864 on the urgent representations of its 
local agents the Government of India had decided, in the in- 
terests of the British communities concerned, to  establish a postal 
service of its own between Bombay and the ports on both shores 
of the Persian Gulf and in Turkish Arabia, mails being conveyed 
under contract by the British India Steam Navigation Co., whose 
vessels plied regularly to the Persian Gulf ports and Basrah. 
Under these arrangements post-offices of the I n d ~ a n  inland system 
were successively installed in the British consular agencies at  
Bushire, Lingeh, Bandar Abbas and Jask, British Indian stamps 
being used for franking the letters. On the entry of Persia into 
the International Postal Union the existence of these post-offices 
assumed a somewhat anomalous aspect, and became a fruitful 
source of friction with the local Persian authorities. At the same 
time their safe and efficient amenities had been a great boon t o  the 
British and Indian communities in the Persian Gulf and they 
were naturally loth to be deprived of the time-honoured privilege. 
However in 1920, as the result of friendly negotiations between 
the Indian and the Persian postal authorities, on behalf of their 
Governments, the British Indian offices were withdrawn. 
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Since the engagement of the two Austrians above mentioned 
Persian postal services have been administered under the super- 
vision of European experts, and, assisted by the gradual improve- 
ment of road-communications and an increasing public demand 
for facilities, have made substantial progress. Thus, a weekly 
mail-service is in operation (1928) between Tehran and Pahlavi, 
and between Tehran and the rail-head of the Iraq system a t  
Khanikin, connecting with the weekly trans-desert service between 
Baghdad and Beirut. An air-mail service has also been inaugu- 
rated, the German Junkers Company having taken a contract 
for a subsidised weekly mail service between Tehran and Pah- 
lavi, Tehran and Bushire, and Tehran and Kuraitu (on the Iraq 
frontier); but this service is still in its infancy. The Tehran- 
Pahlavi section of the above service links up with a Pahlavi- 
Baku section, operated by Russians and Persians, but included, 
it is understood, in the contract with Junkers. From Baku the 
Russian air lines communicate with Moscow. 

Telegraphs.-Lying, as she does, across the most direct course 
from Europe to India, Pcrsia finds herself exceptionally well 
equipped in this respect and the history of the country in the 
sphere of telegraphy is one of no !ittle interest. I n  addition to a 
net-work of some thousands of miles of lacal lines belonging to 
the Persian Government, worked by Persian telegraphists in the 
Persian character, for internal traffic, two important trunk lines 
traverse the country, owned by the Indo-European Telegraph 
Company and the Indo-European Telegraph Department of the 
Government of India, and worked by British personnel in the 
Roman character. 

The first length of line to be constructed in Persia was a do- 
mestic one, from Tehran, 160 miles in the direction of Tabriz. 
This was commenced in 1859 and finished in 1862, but in the 
year following it was extended to the Russian frontier at Julfa, 
where junction was effected with the Russian system. I n  the 
same year a Convention was concluded between the British and 
Yersian Governments for the construction of a land-line through 
Persia with the object of linking up  the Indian and the European 
systems, the project being carried out by British engineers a t  the 
cost of the British Government. The alignment chosen was from 
Baghdad, the last station on the Turkish system, to Kermanshah, 
Hamadan, Tehran, Isfahan, Shiraz and Bushire on the Persian 
Gulf, from whence there was a cable to India. But experience 
showed that this line was so liable to interruption that it  was 
unsafe to rely on it for international work, and an alternative 
route was accordingly provided by an extension of the Turkish 
land-line from Baghdad to Fao, a t  the mouth of the Shatt-el- 
Arab, and the laying of a short length of cable onwards to Bu- 
shire. Communication with India was effected for the first time 
in January 1865 on completion of this project, but the service 
still failed to  give complete satisfaction owing to the frequent 
delays which occurred in the passage of messages between India 
and Europe. The complaints which arose led in 1866 to the 
formation of committee of the British Parliament which con- 
sidered various proposals put before it for the improvement of 
the service, with the result that the firm of Siemens and Company 
of London and Berlin offered to construct a double line from 
London to Tehran. provided that they enjoyed the effective sup- 
port of H.M.'s Government. This being duly accorded the Com- 
pany was able to obtain the necessary concessions from Ger- 
many, Russia and Persia for the passage of the line through 
their territories, and an English organisation, the "Indo-European 
Telegraph Company," was formed to work the section London- 
Tehran, while the section Tehran-Karachi, via Bushire. was 
undertaken by the Indo-European ~ e l e ~ r a ~ h  Department bf the 
Government of India. Through communication bv this route 
was established on January 3 ~ T  1870, and worked satisfactorily. 
Towards the end of the century the largely increased volume of 
traffic pointed to the need for a supplementary line between Te- 
hran and Icarachi and accordingly in 1901 a further Convention 
was concluded with Persia which provided for the construction of 
a 3-wire line frorn Tehran v i ~  Yezd anti Kerman to the Indo- 
Persian frontier a t  Hurmak, there to meet an extension con- 
structed by the Indo-European Telegraph Department from 

Quetta. This line, which was designated the "Central Persian 
Line," was opened for traffic in 1907. By the terms of the cur- 
rent Convention, which continues until January 31, 1945~ the 
Persian Government are entitled to the use of one of the three 
wires fsr  messages between stations in Persia, while the 2 re- 
maining wires remain available for international traffic. Revenue 
derived from messages originating or terminating in Persia is 
shared between Persia and the British organisations, while fo r  in- 
ternational messages in transit a fixed royalty is paid to  the 
Persian Government. If we except the occasional local depreda- 
tions of irresponsible tribal riflemen on migration, to whom the 
insulators form an irresistible attraction, the telegraph lines and 
operating staff are treated with universal respect and goodwill 
by the inhabitants, while as a service the personnel have earned a 
deservedly high reputation as well as the gratitude of numberless 
travellers who have enjoyed their hospitality and co-operation 
when in difficulty. At the present time this modest system of 
700 to 800 miles is probably as efficiently run as any line in 
the world. 

Until 1909 the domestic lines of the Persian Government were 
ordinari!y farmed out to indi:iduals under contract, but since that 
date they have been operated directly by the Ministry of Posts 
and Telegraphs for the Government. There were in 1928 about 
I jo  offices in the country with a total length of nearly ~ o , o o o  
miles. Persia became a member of the International Telegraph 
Union as far back as 1860. 

Wireless.-In the spring of 1925 a high power wireless plant 
purchased by the Ministry of War from the Soviet, was erected 
outside Tehran. This developed into "The Pahlavi Radiotele- 
graph Station" notified by the Persian Telegraph Administration 
in Decemlber 1927 to the International Telegraph Bureau a t  Berne, 
as having been installed and opened for international telegraphic 
correspondence. I t  is understood to work on the continuous wave 
system with a wave-length of 4,000 metres. 

Telephones.-A Persian limited company has held a monopoly 
from the Central Government for some 25 years past for the 
establishment of telephone systems in the towns of Persia, except 
those of the Gilan province wherein telephones heve been installed 
by a local firm. Tehran, which boasts of some 1,500 subscribers, 
and the other principal towns are now equipped and the service 
generally is being improved. I n  addition to these urban services 
communication has also been established in some localities be- 
tween one town and another, but IOO miles is about the limit of 
distance in these cases. 

The British telegraph lines are of course fitted with telephone 
attachments for use between control stations. 

Cur rency  and Weights  and Measures.-The coinage of the 
country is a silver one, and it  fluctuates in value according t o  the 
market price of silver. 

The monetary unit is called a "Kran," with its decimal varia- 
tions, of higher and lower value, viz., the "Toman" (= 10 krans) 
and the "Shahi" (=&kran) .  The superscription i n  Persian is 
"Yek Hazar dinar" ( = I ,000 dinars), a conservative employment 
of the ancient title appearing on the coin when first established 
in the country. 

The subsidiary coins to  the kran are the I-shahi and 2-shahi 
pieces: One shahi = .o; of a kran (5 cents) ; two shahis = . IO  8 a 
kran (10 cents), there being 2 0  shahis to one kran. These are 
represented by a good type of nickel coin struck in Birmingham. 

Two-kran "Do Hazar dinar" and 5-kran "Panj Hazar dinar" 
silver coins are also in circulation, the 2-kran piece being more 
universally in demand. 

The kran weighs one miscal or 71.04 grains, and is of goo fine- 
ness, and taking silver a t  its present (1928) price of 264d. and 
allowing for all charges of minting, etc., it would bring the present 
day intrinsic value of the kran in sterling to  4.8d. 

I n  recent years the currency has been greatly improved, a good 
deal of it  being struck in Russia and in England, while through 
the good offices of the Imperial Bank of Persia in assisting the 
Government, the currency has been cleansed by persistent with- 
drawals from circulation of the short weight, short value and 
badly minted coins struck at  the Tehrin mint. 
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For all practical purposes there are no gold coins in circulation, 
though a few gold coins are specially minted each year. 

Note Issue.-Supplementary t o  the silver coinage, a cumber- 
some medium of currency owing to its weight, is the note issue 
of the Imperial Bank of Persia. These circulate throughout all 
the large cities of the country in denominations of I ,  2, j ,  10, 20, 
50 and IOO tomans. 

Weights and Measures are not uniform throughout the country. 
The Tabriz maund is the unit more universally in use, and is equal 
to approximately 6 lb. 9 oz. or 2.970 kilogrammes. For weigh- 
ing heavy solids the Kharvar (donkey load) is generally com- 
mercially used, equivalent to  about 6 jo lb. 

There are various new weights and measures under an act passed 
by Parliament on May 31, 1926, based on the decimal sys- 
tem, to  be brought into force within three years of its passing, 
the Government to create the machinery necessary for its enforce- 
ment four months previously, by giving notice in every district of 
the impending change. 

Finance.-Of recent years the Persian Government has de- 
voted much attention to the reform of the methods of collection 
of its revenues and to the presentation of annual financial state- 
ments on the lines adopted by all European States. Considerable 
progress has been made in both directions, and even more would 
have been achieved but for frequent changes ir? the administration 
of the Ministry of Finance. Doctor A. C. Millspaugh, a U.S. citi- 
zen nominated in 1922 a t  the request of the Persian Government 
by the U.S. Government, as  administrator general of Persian fi- 
nances, was the third westerner to hold that office. On the expiry 
of his contract in 1927 his place was taken by a German citizen, 
who was simultaneously appointed as treasurer general. 

The receipts from all sources for the year ending March 21, 
1927, were officially estimated as follows:- 

hfillions of krans 

Royalties . 70  
Crown domains and road taxes . . 49 
Post and telegraphs . . . . . .  2 0  

Expenditure for the same period was estimated at  243 million 
krans, made up  as follows:- 

The Customs Department is efficiently administered by Bel- 
gians who have been in charge of this department since 1902 : but 
the proportion of Persians appointed to responsible posts is being 
steadily increased. 

The national debt of Persia cannot be precisely stated, as  
various claims arising out of the War are unsettled, but it  is esti- 
mated at between 3 and 4 million pounds, or not much more than 
7s. 6d. per head of the population and is being steadily reduced: 
the Persian Government has at  all times scrupulously fulfilled its 
admitted obligations, and its financial status since the War has 
been correspondingly satisfactory. The action of the Government 
of the U.S.S.R. in officially cancelling the Persian debt to  Russia, 
amounting to 323 million gold roubles, and the large sums ex- 
pended in Persia by the belligerents, including the British Gov- 
ernment during the World War, greatly contributed to the sound 
financial position in which Persia finds herself to-day. 

Banking.-No banking system existed in Persia till 1899 when 
Baron Julius de Reuter obtained a concession for a State bank. 

The concession primarily conveyed to the bank a monopoly of 
the issue of notes, and mining rights, and contained also other 
privileges, such as exemption from taxation, stamp duties, etc., but 
subject to payment by the Bank of a royalty of 6% on its net 
profits. In  the same year the Imperial Bank of Persia was formed 
in London under a British royal charter with an authorised capi- 
tal of f4,ooo,ooo in f r o  shares, of which f~,ooo.ooo was issued 
at  £12 per share and fully paid up. Despite the conditions u n d e ~  
which it has had to conduct its business and its varying fortunes, 
i t  has continued to progress, and is the repository for the Govern- 
ment's funds. I t  has 24 branches in Persia, with its chief office 
a t  Tehran. 

Other banks established in the country include branches of the 
New Oriental Banking Corporation a t  Bushire, Isfahan, Tehran 
and Tabriz, which were latterly (1890) absorbed by The Imperial 
Bank of Persia; the Banque de Pr&ts de Perse, a Russian institu- 
tion which disappeared with the Russian tsarist rCgime, and 
although its assets (and liabilities) were handed over to the Per- 
sian Government by the Soviet as a free gift, it has never func- 
tioned under its new owners, who restyled it the Bank-i-Iran 
(Bank of Persia) ; and has confined itself to the collection of out- 
standing loans. 

The Bank-i-Paltlavi formed as  a convenience for Persian army 
officers was established in 1925, but its activities are now con- 
fined to minor matters connected with military movements and 
transport of mails, etc. 

A National Bank is also in process of formation constituted by 
an act of the Majlis in May, 1927. I t  is t o  be an entirely Persian 
national institution, and the direction of its affairs is to  be con- 
trolled by officials selected by ministers of State. A German citi- 
zen was appointed in 1928 as director. 

A Soviet-owned bank, "Ruspers" is also established in Northern 
Persian towns, its activities being restricted t o  financing Russo- 
Persian trade. The Imperial Ottoman Bank has also some agen- 
cies in the country. 

The main function of the Impelial Bank of Persia is to  finance 
the requirements of the Persian Government and the trade of the 
country, both local and foreign. In  this latter sphere extreme cau- 
tion is necessary, in view of the special circumstances of the 
country. Insistence upon European standards and principles of 
banking has done much to improve conditions, yet there is still 
a great deal of room for improvement. For example up  to quite 
recently there has been no proper safeguard for bills of exchange 
and no machinery exists by which an irregular bill of exchange can 
be noted or protested, but an improvement in this respect is fore- 
shadowed by discussions in Parliament of a commercial code, 
the compilation of which has been entrusted to Continental jurists. 

Commerce.-Persia was formerly a much more generally self- 
supporting country than a t  present and produced almost all she 
needed, leaving a surplus of certain of her products for export. 
Since the introduction of cheap machine-made articles, many of 
the home industries of Persia have languished and to-day Persia 
is dependent largely on external sources for the supply of many 
of her manufactured necessities, e.g., cotton goods and yarns, 

Army and police . . . . . . .  
Civil list . . . . . . . . .  
Public works . . . . . . . .  
Postandtelegraphs . . . . . .  
Education . . . . . .  
Interest on public debt . . . . .  
Municipal grants . . . . . .  
Parliamentary expenses and'salaries . . .  

Millions of krans 

100 

80 
I 8 
18 
I I 

7 
6 
3 

243 

Receipts thus show a surplus over expenditure of 113 million 
krans, apart from a sum of about f ~,ooo,ooo p.a., the proceeds of 
a shecia1 surtax on imported tea and sugar, the proceeds of which 
are earmarked for railway construction. 

I t  will be seen from the foregoing that land taxes and customs 
are the most important sources of revenue, closely followed by 
the royalties on oil paid by the Anglo-Persian Oil Co., Ltd. (16% 
on net profits), the total thus paid for the year 1926-1927 being 
nearly f 1,400,ooo. 

The re-survey c?f taxable areas has been attempted, but in the 
absence of an accurate cadastral survey and of skilled officials, 
little progress has been made; it  is moreover open to question 
whether the results likely to be obtained would justify the heavy 
expenditure involved and the mentally unsettling effect of the 
operations upon the peasant population and on landowners. 

The collection of land revenue has been systematized and is 
now effected by agents of the central Government posted through- 
out the country, with satisfactory results. 
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Thus in the year before the World War the trade of Russia 
reached 60% of the total trade as against 2154 for the British 
Empire. To-day the position is reversed, being British Empire 
57% and Russia 18% in 1925-26, and 60% and 18% respectively 
in 1926-27. 

Table showing the Pri?icipal Lines of Trade, into and out of 
Persia, in 1925-26 :- 

I I / Percentage of I 
Direction Centre / Total trade I Excluding 

oil products 

W. . Kermanshah . . . 
Tabriz (and Julfa) . . 
Pahlavi (Enzeli) . . 0.7 1a.o 

N.E. . Meshed ' . . / S.E. . 1 Duzdab (Indian railhead) 1 4.6 
I ;Iw, 

i ' I  Bandar Abbas . . 2.8 
Bushire . . . 

S.W. . Mohammerah . . . 
S. IT. Abadan . . 

Diagram showing the principal lines of trade into and out of 
Persia-with amount of imports, exports and total trade. 

The total Tonnage of Trade,  in 1925-26, a t  all the ports of 
Persia, amounted to 4,241,000 tons, of which 299,000 tons repre- 
sent imports and 3,942,000 tons exports. This trade was dis- 
tributed as follows :- 

1 Imports I Exports 1 Total 1 
Caspian Sea 

Pahlavi . . 
Meshed i Sar . . 
Astara . . . . 
RandarJaz . . . 
Other ports . . . 

Total Caspian Sea . 

(tons) 
79,- 
10,000 
7 >- 
9,000 
8,000 

(tons) 
55,000 
9,000 
9,- 
7,000 

28,000 

(tons) 
134,000 
19,000 
16,000 
I 6,000 
36,000 

Persian Gulf 
Abadan . . . . 
Ivfohammerah . , . 

Bushire . . .  
Bandar ~ b b a s  . , . 
Lingeh . . . 
Otherports . . . 

Total Persian Culi . 

~ o t a l  all Ports of Persia 

Excluding Abadan (the trade of which consisted almost wholly 
of oil shipments), the total trade, by way of the Gulf ports was 
186,000 tons, as compared with 221,000 tons through the ports 
of the Caspian sea. The Caspian Sea trade was entirely Russian; 
of the Persian Gulf trade, 70% was British, the bulk of the 
remainder being Persian, German, and Japanese. 

BIBLIOGRAPHY.-I. General: Lady (M. L.) Shiel, Life and Manners 
in Persia (1856) ; C. J. Wills, I n  the Land of the Lion and the Sun 
(1883) ; Sir A. H. Layard, Early Adventures i n  Persia (1887) ; S. G. W. 
Benjamin, Persia and the Persians (3rd edition 1891) ; Lord Curzon of 
Kedleston, Persia and the Persian Question (1892) with account of 
European literature relating to Persia (A.D. goo-1901) ; J. de Morgan, 
Mission scientifcque (vols. i.-v., 1897-1904) ; C. E. Yate, Khurasan and 
Sistan (Edinburgh, 1900) ; H. S. Landor, Across Coveted Lands 
(1902) ; N .  Malcolm, Five Years in a Persian T o w n  (Yezd )  (1905) ; 
A. V. W. Jackson, Persia, Past and Present (1906) ; E. C. Williams, 
Across Persia (1907) ; the works of James Morier, especially his 
Adventures of Hajji Baba o f  Ispahan, throw much light on Persian 
society in the early years of the 19th century; E. G. Brown, The 
Persian Revolution (1910); Lt. Col. Sykes, The Glory o f  the Shia 
World (1910) ; Ella C. Sykes, Persia and its People (1910) ; H.  R. 
Hall, Ancient History o f  the Xear East (1913) ; B. B. Moore, From 
Moscow to the Persian Gulf  (1915) ; Maj. Gen. L. C. Dunsterville, The 
Adventures of Dunsterforce (1920) ; Sir Percy Sykes, History o f  Persia 
(2nd ed. 1921) ; Hon. J. M. Balfour, Recent Happenings in Persia 
(1922) ; C.  C. Rice, Persian Women  and their Ways  (1923) ; Capt. L. 
S. Fortescue, "W. Elburz and Azerbaijan," R G.S., Journal, vol. 53 
(1924) ; A. C. Millspaugh, The American Task i n  Persia (1925) ; 
Merian C. Cooper, Grass (1925) ; Brig. Gen. F. J. Moberly, The  Cam- 
paign in Mesopotamia, vol. 4 (1927) ; V. Sheean, The New Persia 
(1927) ; M. Epstein, Statesman's Year-Book (1928) ; H.  T. Montague 
Bell, Near East Yearbook (1928). 

11. Economic: E. Lorini, La Perse economics contemporanea e Ee sue 
questione monetaria (1900) ; Y .  M. Goblet, La Perse entre les Anglais 
et les Russes (Questions Dipl. et Col., XXX'VIII., 1914) ; Chaurad de 
Sainte-Eustache, La questione dlOriente ed i suoi determinati geografici, 
demografi ed economici, L'Universo, VII. (1926) ; H. Blink, Herstel van 
Perzie als economisch gebied, Ts.  voor Economische G., XVII. 
(1926) ; E. Dubuc, Note sur le commerce exterieur de la Perse, La 
Geographie, XLV. (1926) ; Moustafa Khan Fateh, The ec,)nomic posi- 
tion of Persia (1926) ; A. C. Millspaugh, The financial and economic 
situation o f  Persia (1926) ; E. R. Lingeman, Report on the Finance and 
Commerce o f  Persia, 1925-1927 (Department of Overseas Trade, 54- 
50-0-27) ; Tableau General du  commerce avec les pays etrangers, 1926 
(Statistique commerciale de la Perse, Tehran) ; A. S. Sventitski, "Trans- 
port routes in Persia" (Trans. from the Novi Ros tok) ,  Journ. Cent. 
As. Soc., pt. 11. (1928). (P. Z. C.) 

ARCHAEOLOGY 
The fact that the archaeology of the Iranian plateau is scarcely 

known before an advanced period in the Iron Age is due mainly 
to insufficient exploration and an absence of excavation. I n  Elam, 
geographically a part of ~lesopotamia,  but politically attached to 
Persia in modern times as in the 6th century B.c., civilization 
began as early as in Babylonia, and the two countries were using 
related types of painted pottery before 3000 B.C. Some of this 
Elamite pottery, which has been found a t  Susa has counterparts 
in a district of Turkestan contiguous to  the north-east frontier of 
modern Persia, and in Sistan, on the borders of Persia, Baluchistan 
and Afghanistan, hence the progress of exploration may be ex- 
pected to reveal traces of this very ancient culture a t  many places 
in the intervening plateau, if not in the Caspian depression. 

Of life on the plategu in the third and second millennia B.c., 
practically nothing can be stated, but it  may be inferred that 
dissimilar physical features prevented such a development as 
took place in Elam, which followed in the wake of Mesopotamia. 
Perhaps the older portions of the Avesta, which may have been 
composed in Northern Persia early in the first millennium, describe 
the conditions prevalent throughout Iran during the early Iron 
Age; these reveal an insecurity, resulting from an absence of 
large communities, which left the small settled population to the 
mercy of nomads and rival chieftains. Significant material re- 
mains could not be expected from such a society, especially 
since unbaked brick and small timber would normally be used for 
building. A pair of fire-altars of the Zoroastrian cult, cut from the 
rock near Persepolis, perhaps antedate the Achaemenian period, 
for their mouldings offer no known parallel; the only other monu- 
ments of early type, rock-cut tombs and reiiefs in the Zagros 
mountains which separate the plateau from Mesopotamia. might 
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conceivably be due to a local school of the Achaemenian age and 
in any case cannot be more than a few centuries older. On the 
routes from Mesopotamia towards the Caspian and Turkestan, 
already traversed by caravans and occasionally by Assyrian 
armies, the local chiefs were compelled to construct forts on 
patterns supplied from Kineveh, but of neither of these nor of the 
market-towns along the roads have traces yet been found. Forti- 
fied hill-tops. such as are frequently seen in Persia, must go back in 
many cases to remote antiquity: they were used in the Bronze Age 
by the megalithic people of the Caspian basin, but on the 
plateau the one familiar example is the fortress at  Pasargadae, 
known as the Takht-i-Sulirnarz or Throne of Solomon, which has 
been attributed to Cyrus but must have been built later in the 
Achaemenid dynasty or  during the Hellenistic Age, because the 
regularity of the masonry indicates Greek influence of about the 
fourth century. 

I t  is questionable whether there survives so much as a de- 
scription of any work of the short-lived Median empire, which 
grew up in the Assyrian sphere of influence in North Persia, 
but the monuments of its Achaemenid successors are very numer- 
ous and represent practically every reign (550-331 B.c.). Two 
buildings a t  Pasargadae bear the inscriptions of a King Cyrus, 
almost certainly to be identified with Cyrus the Great, founder 
of the Persian empire, not with the ambitious prince in whose re- 
bellion Xenophon took part. An oblong hall, supported by pillars, 
forms the main feature of each building, while small rooms or 
towers projected a t  the corners and were connected by pillared 
porches. The walls themselves were of mud brick, although stone 
was used for the foundations, for the pillars, for the door-ways and 
for tall blocks a t  the corner of each room, which are notched 
a t  the top to contain the beams of the wooden ceiling. No evidence 
exists for the presence of an upper storey in any Achaemenian 
building, indeed the exceptional slimness of the columns would 
render it impracticable; the roofs must have been flat, being 
formed no doubt of a thick bed of compressed earth, in accord- 
ance with the local conditions. The king must have required far 
more accommodation for his large retinue of servants and clerks, 
his harem and his guards, and these were doubtless housed in 
buildings entirely composed of mud-brick and therefore easily de- 
stroyed through the action of the weather, leaving only the 
stone portions of these two palaces, intended respectively for 
private business and for public audiences. 

I n  shape the ruins bear a certain relation to the bit hilani or  
pillared house of Syria and Asia Minor, sometimes adopted by the 
Assyrians, but the type may possibly have been indigenous to  
the wooded hills of Anshan, the original principality of Cyrus. 
One of his palaces a t  Pasargadae was lined with a dado of carved 
slabs, the few scraps of which appear to represent foreigners 
bringing tribute to  the king; both dado and subject are almost in- 
variable features of the Assyrian palace. One side of a doorway 
is occupied with a relief of a winged genius, whose head bears 
a crown imitated from that of Egyptian deities; here again the 
composition and details have a clear similarity to Assyrian work, 
while the dress is identical with that worn by the last Elamite 
king on the Assyrian reliefs of the late seventh century, and by 
figures in the rock-carvings of the Zagros mountains. The in- 
scription cut above the figure, "I, Cyrus, the king, the Achae- 
menid," misled former scholars into the belief that the sculpture 
was a portrait, but the formula recurs in various parts of both 
ruins and, like the similar inscriptions in Mesopotamia, refers 
merely to the author of the buildings. 

The tomb of Cyrus, also a t  Pasargadae, was doubtless con- 
structed during his lifetime. I n  a small court, surrounded by 
pillared cloisters, stands a stepped platform, surmounted by a 
little gabled building that resembles Lycian tombs in western 
Asia Minor, which in their details display Greek influence. I t  
is, therefore, not surprising that the base, with horizontal 
flutings, of one of the columns of the cloister, resembled to a 
certain extent a type used at  Ephesus, in the temple begun with 
the help of Croesus but probably completed during the reign of 
Cyrus. Professor Herzfeld, who minimises the Greek influence in 
Persia, has recently claimed that the only foreign elements in 

the tomb come from eastern Asia Minor or from the north; 
but it is impossible to deny that the Persian work offers fewer 
analogies to  the scantily known architecture of those regions than 
to the architecture of western Asia Minor, the sphere of Greek 
influence. This remark applies also t o  the so-called fire-temples 
of Pasargadae and Nakht-i-Rustam (near Persepolis), tall, rectan- 
gular buildings of yellow limestone, supplied with a doorway 
and two tiers of blind windows in black limestone; the interior 
contains a small chamher, presumably for sepulchral purposes, 
since neither light ,nor air could be admitted except through the 
door, which was carefully constructed so that. when closed it  
hermetically sealed the chamber. The two-colour scheme, re- 
producing the effect of brick and wood, characterises the build- 
ings of Cyrus, so that these tombs may be assigned to Cambyses 
or other members of the family of Cyrus. 

Darius commemorated his stormy accession by a great in- 
scription and relief carved, perhaps in 516, upon the cliff a t  
Behistun (Bisitun), near the scene of one of his victories. H e  is 
shown, attended by two nobles a t  his back, planting his foot upon 
the prostrate body of the Magian, behind whom comes a line of 
nine other rebels, standing in chains; the last, a Scythian wearing 
a tall, pointed hat, was carved later than the others, obliterating 
part of the inscription. The symbol of the god Ahuramazda, 
which floats in the air above the prisoners, is carved after the 
manner of the Assyrian Asshur, and many of the other details as 
well as the plan of the whole relief, are purely Assyrian. But the 
figures project further from the background, so that the forms 
require more rounding than was necessary in Mesopotamia, while 
the region of the eyes and the folds of the drapery are rendered 
in a more naturalistic style than had ever been seen in these 
countries. The nearest parallel to the drapery over the legs of 
Darius and his nobles occurs in a column-base from the temple 
at  Ephesus, and the evident attempt to vary the facial types of 
the personages may likewise be due to  Greek influence. 

Later in his reign, Darius began the construction of a new capi- 
tal a t  Persepolis, lower down the valley of the river which flows 
past Pasargadae. A low spur of rock, that projects into the valley 
from the bounding range of hills, was levelled into three terraces 
and strongly fortified. The buildings which arose upon the plat- 
form were composed, like the palaces of Cyrus, of unbaked 
brick reinforced with stone, but differ from them in many par- 
ticulars. Thus the two-colour scheme is abandoned; the pillared 
rooms are square instead of oblong and much larger than those 
at  Pasargadae (the Hall of the Hundred Columns actually meas- 
ures two hundred and twenty-five feet in each direction) ; small 
rooms are interpolated round the main hall, in the palace for 
private audiences; walls had no dado of carved slabs but were 
broken by stone windows and by niches of the same size and shape, 
which served as cupboards or tables; doorways bear the feather- 
crowned cornice characteristic of Egyptian work, instead of a 
simple, flat-faced dripstone; the columns have their shafts in- 
variably fluted instead of smooth, their bases and caps have 
elaborate floral ornaments, and they terminate in a heavy mem- 
ber topped by the fronts of two kneeling bulls, set back to back 
-a motive that occurs in  older bronzes from Armenia, as a 
pedestal for figures of deities, while complete winged bulls seem 
to have been used in Assyria for the bases of columns. The palaces 
had ceilings of cedarwood, carried on thick baulks that rested on 
the backs of the bulls; the ends of the beams penetrated to the 
exterior of the building, and on the cornice above these ran a 
frieze of lions. 

Sculpture within the palaces was otherwise confined to the door- 
jambs, on which the king is seen enthroned, walking or stand- 
ing with his attendants, or unconcernedly stabbing a rampant 
monster in the traditional pose of Mesopotamian art. Greek in- 
fluence was perhaps responsible for a change in the carving of 
the beard during the reign of Darius; at Behistun the king's beard 
is represented frontally on a profile head, following the Assyrian 
convention, while a t  Persepolis both are invariably seen in profile 
like the rest of the figure. Magnificent double staircases placed 
flat against the walls-an architectural innovation-are lined 
with a number of figures of the royal guards and also of several 
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foreign subjects bringing tribute (see DRESS), in rows preceded 
by panels of an allegorical scene of a lion killing a bull. There 
remain at  Persepolis, it is said, 1,200 figures, all monoto- 
nously applied to these few subjects, and although a space of 
150 years intervenes between the earliest and the latest reliefs 
the difference in style is insignificant. The increase of Greek 
influence-official approval of which is now guaranteed by the 
statement that the sculptor Telrphanes was employed by Darius 
and Xerxes (presumably the first two kings of those names)- 
results in greater grace and delicacy in the reign of Xerxes, to  
whom most o f .  the buildings probably owe their construction 
or a t  least their completion. The main gateway, guarded by pairs 
of enormous human-headed bulls a t  either side, bears only the 
name of Xerxes: it  should also be noted that on the winged 
monsters of the east side the tips of the wings curl upwards, as 
in the art of Asia Minor and Greece, whereas the Assyrian colossi, 
which in other respects they so closely resemble, have straight 
wings. 

Some of the buildings carry no inscriptions, perhaps because 
the death of a king left them incomplete, and it is therefore pos- 
sible that these fill the gap of 465-358, between Xerxes and 
Artaxerxes III . ,  the only other king whose works can be identified. 
His name appears on a palace, with reliefs distinguished merely 
by their crudity, as well as on a staircase, bearing excellent re- 
liefs, which was added to the side of a palace begun by Darius 
and continued by Xerxes; in the latter instance the sculptures 
'possibly antedate the inscription by several generations. 

The palace a t  Susa, built by Darius and rebuilt by Artaxerxes 
11. (404-358) after a fire, contains friezes in glazed and coloured 
bricks of lions, monsters and archers, reaching in the human 
figures a fairly high standard, but lacking the freshness of the best 
work a t  Persepolis, which indeed at  the time of Xerxes had no 
peer in  the world, but was soon eclipsed by the over-naturalistic 
work of Greece and declined rapidly throughout the fourth cen- 
tury. Incidentally the Elamites had used glazed bricks a t  Susa; 
in other respects Mesopotamian influence in Persian art was de- 
rived from Assyrian rather than Babylonian sources, in spite of 
the fact that the Assyrian empire fell before the Medes, but 
the Babylonian empire before the Persians themselves. Whether 
or not the Median empire acted as an intermediary cannot yet 
be decided, and the states of Elam and Anshan may be suggested 
as an alternative; the Elamites are known, from an inscription of 
Assurbanipal, to have followed the Assyrian custom of placing 
guardian monsters a t  the gates, but in other relevant points the 
arts of these kingdoms remain obscure. 

Further evidence of the decay of Achaemenian sculpture is 
obtained from the rock-cut tombs of the kings. Of those at 
Nakht-i-Rustam near Persepolis, one bears the inscription of 
Darius, while the remaining three are usually connected with the 
names of his immediate successors, while the three similar tombs 
in the cliff behind the platform of Persepolis doubtless belong to 
later members of the dynasty and their sculptures exhibit inferior 
qualities. In  every case the central part of the sculpture, 60 ft. 
in width, represents the f a ~ a d e  of a palace, and above (as 
though upon the roof) is set a dais, supported by figures of sub- 
ject races, upon which the king worships the gods, whose presence 
is indicated by the symbol of Auramazda and the Moon. The 
interiors of the tombs are simple chambers with niches cut in 
the rock for the reception of bodies; but a skeleton has been 
found at  Susa buried in a bronze tub and, from the Greek accounts 
of his tomb, the same practice seems to have been followed 
in the bdrial of Cyrus. 4 

Apart from the royal remains, nothing is known of the build- 
ings of the age; houses must all have been of mud brick and it 
is questionable whether any temples existed. The only private 
sculptures of the age are a couple of reliefs found near the capital 
of the satrap of northern Asia Minor. The Achaemenid art was 
essentially dynastic, not national, confined to the king and his 
courtiers. The same condition extends to the minor arts; the 
gold and silver ornaments and vessels (such as comprise the 
British Museum's "Treasure of the Oxus"), the stone vases, 
the engraved gems, are all luxuries suited only to the houses 

of rich nobles. Here again, as in architecture and sculpture, 
Persian art reveals itself as a modification of Assyrian art,  with 
elements drawn from Egypt and Asia Minor, and a varying meas- 
ure of Greek influence in the style. 

In some statuettes from the Oxus treasure the Greek influence 
is overwhelming, but these may be later than the destruction of 
the Achaemenid empire by Alexander, which brought with it  the 
eclipse of Asiatic art. In  Syria and north India, however, the 
Achaemenian palace was imitated during the Hellenistic age, while 
in Mesopotamia and Persia it  was ignored in the fashion for 
Hellenism. Apparently under both Macedonian and Parthian rule, 
a Hellenistic style was adopted in Persian buildings, and in the 
Parthian rock-carvings of Behistun Hellenistic methods are ap- 
plied to oriental subjects of royal glorification: no other sculp- 
tures of the Parthian age have been discovered in Persia, except 
a couple of satyr-heads by a Greek sculptor, which may have 
belonged to one of the numerous Greek settlers. The art of the 
Parthian period has left more traces in Mesopotamia where lay 
the capital of the empire; in Persia itself there is obscurity. 

The Sassanids restored Persia to its former predominance in 
western Asia, with the result that art flourished once more within 
the borders of their ancestral principality. The traditions of the 
Parthian empire were, however, retained under the new rulers 
and it is possible that among the great mass of "Sassanian" 
material are included a few objects which in reality should be 
described as Parthian; this claim has been advanced both for 
buildings and for some pieces of silver plate. Since the Sassanid 
monarchy was modelled on the Achaemenid, the main features 
of the Persepolitan palace were preserved-the great hall for pub- 
lic levCes, the hall for private audiences with small adjacent offices 
-but these features were united into one and the same building. 
Moreover the method of construction was radically different from 
that of the pre-classical period; instead of mud-brick walls, carry- 
ing flat mud roofs on wooden ceilings, walls of small-cut stones 
or burnt bricks bound with mortar, carried barrel-vaults over the 
offices or corridors, and domes over the halls. The barrel-vault had 
already been employed on a grand scale in the paface at  Hatra, 
which dates from the first or second century A.D. The develop- 
ment of the dome is still obscure but it  seems to have proceeded 
in the east rather than in the west: the Pantheon in Rome has 
a hemispherical roof, constructed on the lines of a barrel-vault, 
over a building itself following the same curve, while the use of 
the dome over a square chamber was apparently a Sassanian 
invention. 

The chronology of "Sassanian" buildings has been much dis- 
puted; indeed the two great ruins on Persian soil, the palaces 
at  Firuzabad and Sarvistan, were described by  Dieulafoy as 
Achaemenian, and the theory has not yet been completely aban- 
doned in all quarters, although it is generally modified to a sug- 
gestion of Parthian date. On archaeological grounds neither build- 
ing can reasonably be ascribed to a period earlier than the palace 
at Hatra, and a date in the third century is more plausible. No 
sound objection can be reared against the view that Firuzabad 
was built by the first Sassanid king and that Sarvistan shows a 
further development of the same plan. I n  the former, a large 
vaulted entrance flanked by side chambers, forms a block, which 
is connected with a triple row of domed rooms and these in turn 
lead to the small rooms that surround the great court. The blank 
external walls are relieved by  arcades and pilasters, of no 
structural import, as a t  Hatra and in Roman Syria, while arched 
doorways and niches break the line of inner walls, and a cornice 
with the Egyptian cavetto rises incongruously over the arch 
to emphasise the resemblance to  Persepolis. At Ctesiphon, in the 
palace built during the next reign, the entrance again serves as 
audience-hall, but a t  Sarvistan a shallow porch communicates 
with the great domed hall and this again leads into a court 
behind, while the smaller rooms to right and left form separate 
entities, which communicate with the outside as well as with 
the central block. The result has more the character of a resi- 
dence than has Firuzabad, which might serve in  case of need as a 
fortress. 

The walls bore no ornaments except perhaps of stucco or 
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other applied work; legend says that the walls of Ctesiphon were 
encrusted with precious stones, suggesting that some kind of col- 
oured ornamentation, perhaps friezes, were present. Persian in- 
fluence may be traced in pictures in the caves of Chinese Turkestan 
and presumably that influence was directly pictorial. Statues 
must have been as rare as under the Achaemenids and in the nor- 
mal course of events Muslim prejudice would prevent their sur- 
vival; indeed a statue near Shapur, the colossus of a standing 
king, is the sole example. There remain a few statuettes at- 
tributable to the Sassanian period but the characteristic sculpture 
of the epoch was the rock-cut relief, in which as in other forms 
of art the relationship to  Achaemenian work is noticeable; more- 
over the carvings of the Sassanids were sometimes placed next 
to monuments of the earlier dynasty with the deliberate inten- 
tion of provoking comparison. For instance, a relief of the first 
king, Ardashir is cut in the cliff of Nakht-i-Rustam, which 
holds the tombs of Darius and his successors. Here the god 
Auramazda (on the right) hands the king the symbol of 
sovranty, a large ring tied round with ribbons; a servant holds 
a fly-whisk over the king's head. Beneath the feet of each horse 
is a human figure, that on the right representing Ahriman, the 
Evil Spirit, the other the last of the Parthian kings. This relief, 
though less adept than later works, yet exemplifies most of the 
virtues and defects of Sassanian sculpture; in monumental power 
the style has had few rivals, but it  suffers from laboured symmetry, 
heaviness, and a lack of grace in the minute details, in which, as 
with the coins and gems, the mixed classical and oriental art 
of the Parthians enjoys a renaissance after the Achaemenian 
model. The limitations of artists' knowledge led to distor- 
tions of the human body, though it  is questionable whether these 
have a deleterious effect; thus the figure is represented in profile 
though the breast and the eye are seen from the front. The style 
grew more naturalistic with time, the more obvious errors being 
corrected: this was largely due to Roman influence, which rapidly 
becomes very marked; portions of the reliefs depicting the capture 
of the emperor Valerian, in 260, might even be mistaken for 
classical work, and lend colour to  a legend that Roman prisoners 
were employed on the royal monuments. 

Towards the latter end of the third century, sculpture reached 
its acme, simultaneously with the coins. Reliefs of the mid- 
dle of the dynasty are inclined to be traditional and have less 
merit, but an interesting theory traces in some battle-scenes the 
influence of China, a country with which Persia had come into 
close contact through a mutual interest in the silk trade. Re- 
markably pictorial in treatment is the latest group of reliefs, cut 
by order of Khosru 11. (590-62g), in which an Indian influence 
seems to have provoked the large landscape scenes, while de- 
based classical elements are conspicuous in other panels; the 
latter have parallels in the paintings of Chinese Turkestan and 
were probably derived from the Gandharan or Bactrian art of 
this region, instead of from the Mediterranean world, where they 
had long since passed out of fashion. Although contemporary 
coins are deplorable, the details of these reliefs are excellently 
carved; they give in particular much information as to  the fine 
vestments worn by the Sassanians. 

Muslim historians tell of a magnificent tapestry a t  Ctesiphon, 
but such work survives only in small scraps, which bear designs 
of flowers and animals (more or less fantastic), scenes of the king 
at  the chase or in  battle, etc. These silk tapestries travelled to  
the ends of the known world, to  both the Merovingian and the 
Chinese courts, and were much imitated abroad. Equally wide 
was the vogue for Sassanian plate, showing the exploits of king 
Bahram Gur (420-438): the old treasuries of Europe contain 
other pieces, south and east Russia is full of such work, and 
it  seems t o  have been extensively imitated round the Caspian 
sea, while a Persian shape of jug was adopted in eastern Asia. 
After the Muslim conquest, the manufacture of plate and textiles 
continued without appreciable alteration; moreover Sassanian 
motives were taken into the arts of nearly every region of the 
east and long survived the dynasty. Thus the characteristic re- 
cumbent animals. enclosed in the curling tendrils of plants, were 
used in the Caliphs' palace at  Samarra. the Sassanian type of 

bird was adopted both in 'Iraq and in Chinese Turkestan. Turkish 
patterns have their exact Sassanian prototypes, and in many 
respects the decorative work of Persia has remained unchanged. 
Sassanian influence reached Europe when naturalism had ceased 
to satisfy, and the development of the Byzantine school must have 
been stimulated by contact with its formal ideals, while the Byzan- 
tine architects followed the Persians in the use of the dome. 

(See also BEHISTUN, ECBATANA, PASARGADAE, PERSEPOLIS, 
SUSA.) 
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HISTORY 

A.-ANCIENT, TO THE FALL OF THE SASSANID DYNASTY 
T h e  Name.-"Persia," in the strict significance of the word, 

denotes the country inhabited by the people designated as Per- 
sians, i.e., the district known in antiquity as Persis (q.v.), the mod- 
ern Fars. Custom, however, has extended the name to the whole 
Iranian plateau; and it  is in this sense that the term Persia is here 
employed. 

A n c i e n t  Ethnography.- In historical times we find the major 
portion of Iran occupied by peoples of Indo-European origin, 
terming themselves Aryans (Arya; Zend, Airya) and their lan- 
guage Arvan-so in the inscriptions of Darius-the same name 
used by the consanguineous tribes of India who were their nearest 
relations. The whole country is designated Ariana (Zend, Airyana) 
--"the land of the Aryans'-the original of the Middle-Persian 
Eran and the modern Zrafz; the Greek geographers Eratosthenes 
and Strabo were in error when they limited the name to the eastern 
districts of Iran. Thus the name of Iranians is understood to 
comprehend all these people of Aryan nationality. 

Besides the Iranians, numerous tribes of alien origin were found 
in Iran. I n  Baluchistan, even yet, we find side by  side with the 
eponymous Iranian inhabitants, who only penetrated thither a few 
centuries ago, the ethnologically and philologically distinct race of 
the Brahui, who are probably connected with the Dravidians of 
India. I n  them we may trace the original population of these dis- 
tricts; and to the same original population may be assigned the 
tribes here settled in antiquity: the Paricanii and Gedrosii (Gad- 
rosii), and the Myci (Herod. iii. 93, vii. 68; the J l a k a  of Darius, 
the modern Mekram), to whom the name "Aethiopians" is also 
occasionally applied (Herod. iii. 94, vii. 70). In  Media the Greek 
geographers mention a people of Anariacae (Strabo xi. 508, 514; 
Pliny, Nut. Hist. vi. 48; Ptolem. vi. 25; in Polyb. v. 44. 9, 
' A v i a p a ~ a ~ )  i.e., Won-Arians." T o  these the Tapuri, Amardi, 
Caspii, and especially the Cadusii or Gelae-situated in Ghilan on 
the Caspian-probably belonged. I n  the chain of Zagrus we find, 
in Babylonian and Assyrian times, no trace of Iranians; but nu- 
merous smaller tribes that we can refer to no known ethnological 
group, e.g., the Gutaeans and Lulubaeans, the Cossaei and in 
Elymais or Susiana the Elymaeans (Elamites). 

That the Iranians must have come from the East  t o  their later 
home, is sufficiently proved by their close relationship to  the In- 
dians, in conjunction with whom they previously formed a single 
people, bearing the name Arya. Their residence must have lain 
chiefly in the great steppe which stretches north of the Black sea 
and the Caspian, through South Russia, to  Turan (Turkestan) 
and the Oxus and Iaxartes. For here we continually discover 
traces of Iranian nationality. The names and words of the Scy- 
thians (Scoloti) in South Russia, which Herodotus has preserved. 
are for the most part perfectly transparent Iranian formations, 
identified by Zeuss and Miillenhoff; among them are many proper 
names in Aria- (APLO-) and aspa (-horse, - aurros; Zend, a s p a ) .  
The predatory tribes of Turan (e.g., the Massagetae) seem t o  
have belonged to the same stock. These tribes are distinguished 
by the Iranian peasants as Dahae (Gr. A b a ~ ) ,  "enemies," rob- 
bers"; by the Persians as Sacae; and by the Greeks generally as 
Scythians. 

From the region of the steppes the Aryans must have penetrated 
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into the cultivable land of Eastern Iran:  thence one part spread 
over the district of the Indus, then on again to  the Ganges; an- 
other moved westward to Zagrus and the borders of the Semitic 
world. 

The date of this migration cannot yet be determined with cer- 
tainty. We know only that the Aryans of India already occupied 
the Punjab in the Vedic era, c. 1600 B.C. On the other hand, Aryan 
names appear a t  first in contemporary documents from the 16th 
century downwards in Mesopotamia and Syria. In  the kingdom 
of Mitanni (in northern Mesopotamia) the Aryan origin of the dy- 
nasty is proved by the names of the kings (Artatama, Shutarna, 
Artasumara, Dushratta) ; in a treaty the Indian gods Mithra and 
Varuna, Indra and the Nasatyas are invoked by the side of the 
Mitannian gods, and in the archives of Boghazkeui a book on 
Norse races written by a Mitannian, named Kikkuli, has been 
found, in which Indian numerals and other Indian words are used. 
Among the dynasts of Syria and Palestine whose correspondence 
to their sovereign, the Pharaoh of Egypt, is preserved in the ar- 
chives of Tel-el-Amarna (about 1400 B.c.), many bear Iranian 
names, e.g., Artamanya, Arzawiya, Shuwardata, and their portraits 
are represented in Egyptian reliefs (e.g., in the tomb of Harem- 
hab, now in Leyden), and whose features are of an European 
character, totally different from those of the Semites and of the 
Hittites. Later still, in the Assyrian inscriptions we occasionally 
meet with Iranian names borne by North-Syrian princes-e.g., 
Kundaspi and Kustaspi (=Hystaspis). 

I t  appears, then, that towards the middle of the second millen- 
nium before Christ, in the time of the Hyksos empire, Indian and 
Iranian tribes made a great forward movement to  the West, a t  
first probably in the r61e of mercenaries. I n  the Egyptian and Hit- 
tite texts they form a ruling military class under the Aryan name 
"Marianni" i.e., warriors. Some of their leaders founded principali- 
ties of their own in Mesopotamia, Syria and Palestine, much as did 
the Germans under the Roman empire, the Normans, Turks, etc. 
With this we may probably connect the well known fact that itwas 
about this very period (1700 B.C. approximately) that the horse 
made its appearance in Babylonia, Egypt and Greece, where for 
centuries subsequently its use was confined to war and the war- 
chariot. Before this it was as foreign to the Babylonians, even in 
the time of Khammurabi, as to  the Egyptians under the XII th  Dy- 
nasty. On the other hand, it  had been familiar to the Aryans from 
time immemorial: indeed they have always been peculiarly a 
people of riders. Thus it is quite conceivable that they brought it 
with them into Western Asia: and the quarter from which it came 
is sufficiently indicated by the fact that the Babylonians write the 
word "horse" with a group of signs denoting "ass of the East." 

These Aryan warriors and dynasts in the West were extirpated 
in the many wars with the Egyptians, Hittites and Arryrians, or 
absorbed by the native population. At the same time, the great 
highland of Iran was occupied by the Iranians. They are divided 
into numerous tribes: these, again, being subdivided into minor 
tribes and clans. The principal, according to the inscriptions of 
Darius-which closely agree with Herodotus-are the following, 
several of them being also enumerated in the Avesta:- 

I. The Medes (Mada) in the north-west (see MEDIA). 
2. The Persians (Parsa) in the south (see PERSIS). TO these 

belong the Carmanians and the Utians (Yutiya), who are men- 
tioned expressly by Darius as inhabiting a district in Persis (Beh. 
111. 40). 

3. The Hyrcanians (Varkhna in Darius, Zend Vehrkdna) on the 
eastern corner of the Caspian, in the fertile district of Astarabad. 

4. The Parthians (Partlzyaei; Pers. Parthava) in Khurasan (see 
PARTHIA) . 

5. The Arians ('Apeio~, Pers. Haraiva), in the vicinity of the 
river Arius (Heri-rud), which derived its name from them. This 
name, which survives in the modern Herat, has of course no con- 
nection with that of the Aryans. 

6. The Drangians (Zaranka in Darius, Sarangialzs in Herod. ii. 
93, 117, vii. 67), situated south of the Arians, in the north-west 
of Afghanistan (Arachosia) by the western affluents of Lake 
Hamun, and extending to the present Seistan. 

7. Arachotians (Pers. Horauvnti), in the district of the IIel- 

mand and its tributaries round Kandahar. They are mentioned in 
the lists of Darius and by the Greeks after Alexander. In  Herod- 
otus their place is taken by the Pactyans, whose name survives 
to the present day in the word Pushtu, with which the Afghans 
denote their language (Herod, iii. 102, iv. 44, vii. 67, 85). Prob- 
ably it  was the old tribal name, Arachosia being the local desig- 
nation. The Thamanaeans, who appear in Herodotus (iii. 93, I 17), 
must be classed with them. 

8. The Bactrians (Pers. Bhkhtri), on the northern declivity of 
the Hindu Kush, as far as the Oxus. Their capital was Bactra, the 
modern Balkh (see BACTRIA) . 

9. The Sogdians (Pers. Sugudu), in the mountainous district 
between the Oxus and Iaxartes. 

10. The Chorasmians (Khwarizmians, Pers. Uvarazmiya) in 
the great oasis of Khiva, which still bears the name Khwarizm. 
They stretched far into the midst of the nomadic tribes. 

11. The Margians (Pers. Margu), on the river Margus (Murg- 
hab); chiefly inhabiting the oasis of Merv, which has preserved 
their name. Darius mentions the district of Margu but, like 
Herodotus, omits them from his list of peoples; so that ethno- 
graphically they are perhaps to  be assigned to the Arians. 

1 2 .  The Sagartians (Pers. Asagarta) ; according to Herodotus 
(vii. 85), a nomadic tribe of horsemen; speaking, as he expressly 
declares, the Persian language. Hence he describes them (i. 125) 
as a subordinate nomad clan of the Persians. They, with the 
Drangians, Utians and Myci, formed a single satrapy (Herod. iii. 
93). Ptolemy (vi. 2, 6) speaks of Sagartians in the Eastern Zag- 
ros in Media. 

13. We have already touched on the nomadic peoples (Dhha, 
Dahans) of Iranian nationality, who occupied the steppes of 
Turkestan as far as the Sarmatians and Scythians of South Russia 
(about 700 B c.). That these were conscious of their Aryan origin 
is proved by the names Ariantas and Ariapeithes borne by Scy- 
thian (Scolot) kings (Herod. iv. 76, 87). Still they were never 
counted as a portion of Iran or the Iranians. T o  the settled 
peasantry, these nomads of the steppe were always "the enemy" 
(dam, daha, Aciar, Dahae). Side by side with this name we find 
"Tiirln" and "Turanian"; a designation applied both by the 
later Persians and by modern writers to  this region. The origin 
of the word is obscure, derived perhaps from an obsolete tribal 
name. I t  has no connection whatever with the much later 
"Turks," who penetrated thither in the 6th century after Christ. 
Though found neither in the inscriptions of Darius nor in the 
Greek authors, the name Turafi must nevertheless be of great an- 
tiquity; for not merely is it  repeatedly found in the Avesta, under 
the form Tura, but it  occurs already in a hymn, which, without 
doubt, originates from Zoroaster himself, and in which "the 
Turanian FryHna" and his descendants are commemorated as  
faithful adherents of the prophet (Yasna, 46, 62). 

The dividing line between Iranian and Indian is drawn by  the 
Hindu Kush and the Soliman mountains of the Indus district. The 
valley of the Kabul (Cophen) is already occupied by Indian 
tribes, especially the Gandarians; and the Satagydae (Pers. 
Tlzatagu) there resident were presumably also of Indian stock. 
The non-Aryan population of Iran itself has been discussed 
above. Of its other neighbours, we must here mention the Sacae, 
a warlike equestrian people in the mountains of the Pamir plateau 
and northward, who are probably also of Aryan origin. Herod- 
otus relates that the Persians distinguished "all the Scythiansn-- 
i.e., all the northern nomads-as Sacae; and this statement is con- 
firmed by the inscriptions of Darius. The Babylonians employ 
the name Gimiri (i e., Cimmerians) in the same sense. 

Beginnings of History.-A connected chain of historical evi- 
dence begins with the time when under Shalmaneser (Salmanas- 
sar TI.), the Assyrians in 836 B.C. began for the first time to pene- 
trate farther into the mountains of the east;  and there, in addition 
to several non-Iranian peoples, subdued a few Median tribes. 
These wars were continued under successive kings, till the Assyri- 
an power in these regions attained its zenith under Sargon ( q . ~ . ) ,  
who (715 B c.) led into exile the Median chief Dayuku (see DEI- 
OCES), a vassal of the Mini (Mannaeans), with all his family, and 
subjected the princes of Media as far as the mountain of Bikni 
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(Elburz) and the border of the great desert. At that time 28 
Median "town-lords" paid tribute to Nineveh; two years later, 
(713 B.c.) no fewer than 46. Sargon's successors down to Assur- 
bani-pal (668-626 B.c.) maintained and even augmented their 
suzerainty over Media. Not till the last years of Assur-bani-pal, 
on which the extant Assyrian annals are silent, can an independ- 
ent Median empire have arisen. 

For the history of this empire see MEDIA. In  612 B.C. Nineveh 
and the other capitals of the Assyrian empire were conquered and 
destroyed by Cyaxares of Media and Nebopolassar of Babylon, 
and the provinces divided between the victors. The Median em- 
pire extended far over Iran; the kings of Persia also became their 
vassals. In  the west Armenia and Cappadocia were subdued by 
Cyaxares; in a war with the Lydian empire the decisive battle was 
broken off by the celebrated eclipse of the sun on May 28, 585 
B.c., foretold by Thales (Herod. i. 74). After this a peace was 
arranged by Nebuchadrezzar of Babylon and Syennesis of Cilicia, 
recognizing the Halys as the borderline. In this state of equilib- 
rium the great powers of the Near East remained during the first 
half of the 6th century. 

T h e  Empire  of t h e  Achaemenids.-The balance, however, 
was disturbed when the Persian Cyrus, king of Anshan in Elam 
(Susiana), revolted against his suzerain Astyages, the son of Cy- 
axares, and three years later defeated him at  Pasargadae ( q . ~ . ) ' .  
Shortly afterwards Astyages was taken prisoner, Ecbatana re- 
duced, and the Median empire replaced by the Persian. The Per- 
sian tribes were welded by Cyrus into a single nation, and now be- 
came the foremost people in the world (see PERSIS and CYRUS). 
At first Nabonidus of Babylon hailed the fall of the Medes with 
delight and utilized the opportunity by occupying Harran (Carr- 
hae). But before long he recognized the danger threatened from 
that quarter. Cyrus and his Persians paid little heed to the trea- 
ties which the Median king had concluded with the other powers; 
and the result was a great coalition against him, embracing Nabon- 
idus of Babylon, Amasis of Egypt, Croesus of Lydia, and the 
Spartans, whose highly efficient army seemed to the Oriental 
states of great value. I n  the spring of 546 B.c., Croesus opened 
the attack. Cyrus flung himself upon him, beat him at Pteria in 
Cappadocia and pursued him to Lydia. A second victory followed 
on the banks of the Pactolus; by the autumn of 546 Sardis had 
already fallen and the Persian power advanced at a bound to the 
Mediterranean. In  the course of the next few years the Greek 
littoral towns were reduced, as also the Carians and Lycians. The 
king of Cilicia (Syennesis) voluntarily acknowledged the Persian 
suzerainty. In  539 Nabonidus was defeated and Babylon occu- 
pied, while, with the Chaldean empire, Syria and Palestine also 
became Persian (see JEWS). The east of Iran was further sub- 
dued, and, after Cyrus met his end (528 B.c.) in a war against the 
eastern Nomads (Dahae, Massagetae), his son Cambyses con- 
quered Egypt (525 B.c.). Cyprus and the Greek islands on the 
coast of Asia Minor also submitted, Samos being taken by Darius. 
On the other hand, an expedition by Cambyses against the Ethi- 
opian kingdom of Napata and Meroe came to grief in Nubia. The 
usurpation of Smerdis (522-521 B.c.) and his death at  the hands 
of Darius was the signal for numerous insurrections in Babylon, 
Susiana, Persis, Media, Armenia and many of the Eastern prov- 
inces. But, within two years (521-51g), they were all crushed by 
Darius and his generals. 

The causes of this astonishing success, which, in the brief space 
of a single generation, raised a previously obscure and secluded 
tribe to the mastery of the whole Orient, can only be partially 
discerned from the evidence at  our disposal. The decisive factor 
was of course their military superiority. The chief weapon of the 
Persians, as of all Iranians, was the bow, which accordingly the 
king himself holds in his portraits, e.g., on the Behistun rock and 
the coins (darics). In  addition to the bow, the Persians carried 
short lances and short daggers. But it was not by these weapons, 
nor by hand-to-hand fighting, that the Persian victories were won. 
They overwhelmed their enemy under a hail of arrows, and never 
allowed him to come to close quarters. While the infantry kneeled 
to shoot, the cavalry swarmed round the hostile squadrons, threw 

'See further, B A B ~ O X I A  AND ASSYRIA: History. 

their lines into confusion, and completed their discomfiture by a 
vigorous pursuit. In a charge the infantry also might employ lance 
and dagger; but the essential point was that the archers should be 
mobile and their use of the bow unhampered. 

Consequently, only a few distinguished warriors wore shirts 
of mail. For purposes of defence the rank and file merely carried 
a light hide-covered shield, which the infantry, in shooting, planted 
before them as a sort of barrier against the enemy's missiles. 
Thus the Persian army was lost, if heavy-armed hoplites succeed- 
ed in gaining their lines. In  spite of all their bravery they suc- 
cumbed to the Greek phalanx, when once the generalship of a 
Miltiades or a Pausanias had brought matters to a hand-to-hand 
conflict; and it was with justice that the Greeks-Aeschylus, for 
instance-viewed their battles against the Persian as a contest be- 
tween spear and bow. None the less, till Marathon, the Persians 
were successful in discomfiting every enemy before he could 
close, whether that enemy consisted of similarly accoutred bow- 
men (as the Medes), of cavalry armed with the lance (as the Lyd- 
i a n ~ ) ,  or of heavily armoured warriors (as the Babylonians, 
Egyptians and Greeks). 

To all this should be added the superiority of their leaders; Cy- 
rus especially must have been an exceedingly able general. Obvl- 
ously, also, he must have understood the art of organizing his peo- 
ple and arousing the feeling of nationality and the courage of self- 
sacrifice. In  his time the Persians were a strong manly peasantry, 
domiciled in a healthy climate and habituated to all hardships-a 
point repeatedly emphasized, in the tales preserved by Herodotus, 
as the cause of their successes (e .g . ,  Herod. ix. 122). Herodotus, 
however, also records (i. 135) that the Persians were "of all man- 
kind the readiest to adopt foreign customs, good or bad," a sen- 
tence which is equally applicable to the Romans, and which in the 
case of both nations goes far to explain, not merely their suc- 
cesses, but also the character of their empires. 

Organizat ion of Darius.-The fundamental features of the 
imperial organization must have been due to Cyrus himself. 
Darius followed in his steps and completed the vast structure. His 
r61e, indeed, was peculiarly that of supplementing and perfecting 
the work of his great predecessor. The organization of the empire 
is planned throughout on broad, free lines; there is nothing mean 
and timorous in it. The great god Ahuramazda, whom king 
and people alike acknowledge, has given them dominion "over this 
earth afar, over many peoples and tongues"; and the conscious- 
ness is strong in them that they are masters of the world. Thus 
their sovereign styles himself "the king of kings" and "the king 
of the landsv-that is to say, of the whole civilized world. For the 
provinces remaining unsubdued on the extreme frontiers to the 
west, the north and the east are in their view almost negligible 
quantities. And far removed as the Persians are from disavow- 
ing their proud sense of nationality ("a Persian, the son of a Per- 
sian, an Aryan of Aryan stock" says Darius of himself in the in- 
scription on his tomb)-yet equally vivid is the feeling that they 
rule the whole civilized world, that their task is to reduce i t  to 
unity, and that by the will of Ahuramazda they are pledged to 
govern i t  aright. 

This is most clearly seen in the treatment of the subject races. 
In contrast with the Assyrians and the Romans the Persians in- 
variably conducted their wars with great humanity. The van- 
quished kings were honourably dealt with, the enemy's towns were 
spared, except when grave offences and insurrections, as at  Mile- 
tus and Athens, rendered punishment imperative; and their in- 
habitants were treated with mildness. Like Cyrus, all his success- 
ors welcomed members of the conquered nationalities to their 
service, employed them as administrators or generals and made 
them grants of land: and this not only in the case of Medes, but 
also of Armenians, Lydians, Jews and Greeks. The whole popu- 
lation of the empire was alike bound to military service. The 
subject-contingents stood side by side with the native Persian 
troops; and the garrisons-in Egypt, for instance-were composed 
of the most varied nationalities. 

Among the subject races the Medes particularly stood high in 
favour. Darius in his inscriptions always names them immedi- 
ately after the Persians. They were the predecessors of the Per- 
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sians in the empire and the more civilized people. Their institu- 
tions, court ceremonial and dress were all adopted by the Achae- 
menids. Thus the tribal distinctions began to recede, and the 
ground was prepared for that amalgamation of the Iranians into 
a single, uniform nation, which under the Sassanids was com- 
pletely perfected-at least for the west of Iran. 

The lion's share, indeed, falls to  the dominant race itself. The 
inhabitants of Persis proper-from which the eastern tribes of 
Carmanians, Utians, etc., were excluded and formed into a sepa- 
rate satrapy-pay no taxes. Instead, they bring the best of their 
possessions (e.g., a particularly fine fruit) as a gift to  their king 
on festival days; peasants meeting him on his excursions do the 
same (Plut. Artax. 4. 5 ;  Dinon ap. Aelian. var. Itist. i. 31; Xen. 
Cyr. viii. 5, 21, 7, I ) .  In recompense for  this, he distributes on his 
return rich presents to  every Persian man and woman-the women 
of Pasargadae, who are members of Cyrus's tribe, each receiving 
a piece of gold (Nic. Dam. fr.  66. Plut. Alex. 69). I n  relation to  
his Persians, he is always the people's king. At his accession he is 
consecrated in the temple of a warrior-goddess (Anaitis?) a t  Pas- 
argadae, and partakes of the simple meal of the old peasant days 
-a mess of figs, terebinths and sour milk (Plut. Artax. 3) .  The 
Persians swear allegiance to  him and pray to Ahuramazda for his 
life and the welfare of the people, while he vows to protect them 
against every attack, and to judge and govern them as did his 
fathers before him (Herod. i. 132; Xen. Cyr. xviii. 5, 25, 2 7 ) .  

For helpers he has a t  his side the "law-bearers" (databara Dan. 
iii. 2, and in Babyl. documents; cf. Herod. iii. 31, v. 25, vii. 194; 
Esther i. 13, etc.). These-the Persian judges-are nominated by 
the king for life, and generally bequeath their office to their sons. 
The royal decision is based on consultation with the great ones of 
his people; and such is the case with his officials and governors 
everywhere (cf. the Book of Ezra). 

Every Persian able to bear arms is bound to serve the king- 
the great landowners on horseback, the commonalty on foot. The 
noble and well-to-do, who need not till their fields in person, are 
pledged to appear a t  court as frequently as possible. Their 
children are brought up in company with the princes "at the gates 
of the king," instructed in the handling of arms, in riding and 
hunting, and introduced to the service of the state and the knowl- 
edge of the law, as well as the commandments of religion. Then 
such as prove their worth are called to  high office and rewarded, 
generally with grants of land. 

The highest rank was held by the descendants of the six great 
families, whose heads stood by Darius at  the killing of the Magian. 
The Greeks class them and the king together, under the name of 
"the seven Persians." These enjoyed the right of entering the 
presence unannounced, and possessed princely estates in the prov- 
inces. Besides these, however, numbers of other Persians were 
despatched to the provinces, settled there, and endowed with 
lands. There existed, in fact, under the Achaemenids a strong col- 
onizing movement, diffused through the whole empire; traces of 
this policy occur more especially in Armenia, Cappadocia and Ly- 
cia, but also in the rest of Asia Minor, and not rarely in Syria and 
Egypt. These colonists formed the nucleus of the provincial mili- 
tary levy, and were a tower of strength to  the Persian dominion. 
They composed, moreover, the Persian council and vice-regal 
household of the Satraps, exactly as the Persians of the home- 
country composed that of the king. 

Though the world-empire of Persia was thus deeply impressed 
by a national character, care was nevertheless exercised that the 
general duties and interests of the subject races should receive 
due consideration. We find their representatives, side by side 
with the Persians, occupying every sort of position in the regal 
and vice-regal courts. They take their part in the councils of 
the satraps, precisely as they do in military service (cf. the evi- 
dence of Ezra) ;  and they, too, are rewarded by bounties and 
estates. To  wield a peaceful authority over all the subjects of the 
empire, to reward merit, and to punish transgression-such is 
the highest task of king and officials. 

On his native soil Cyrus had built a town, with a palace and a 
tomb, in the district of Pasargadae (now the ruins of Murghab). 
This Darius replaced by a new capital, deeper in the centre of 

the country, which bore the name "Persian" (Pirsa) ,  the Persepo- 
lis (q.v.) of the later Greeks. But the district of Persis was too 
remote to be the administrative centre of a world-empire. The 
natural centre lay, rather, in the ancient fertile tract on the lower 
Tigris and Euphrates. The actual capital of the empire was 
therefore Susa, where Darius I .  and Artaxerxes 11. erected their 
magnificent palaces. The winter months the kings chiefly spent 
in Babylon: the hot summer, in  the cooler situation of Ecbatana, 
where Darius and Xerxes built a residence on Mt. Elvend, south 
of the city. From a palace of Artaxerxes 11. in Ecbatana itself, 
the fragments of a few inscribed columns (now in the possession 
of Lindo Myers and published by Evetts in the Zeitschr. f .  Assyr. 
V.) have been preserved. T o  Persis and Persepolis the kings paid 
only occasional visits especially a t  their coronations. 

Method of Government.-Within the empire, the two great 
civilized states incorporated by Cyrus and Cambyses, Babylon 
and Egypt, occupied a position of their own. After his defeat 
of Nabonidus, Cyrus proclaimed himself "king of Babel"; and 
the same title was borne by Cambyses, Smerdis and Darius. 
So, in Egypt, Cambyses adopted in full the titles of the Pharaohs. 
I n  this we may trace a desire to  conciliate the native population, 
with the object of maintaining the fiction that the old state 
still continued. Darius went still farther. H e  encouraged the 
efforts of the Egyptian priesthood in every way, built temples, 
and enacted new laws in continuance of the old order. I n  Babylon 
his procedure was presumably similar, though here we possess 
no local evidence. But he lived to see that his policy had missed 
its goal. I n  486 B.C. Egypt revolted and was only reduced by 
Xerxes in 484. I t  was this, probably, that induced him in 484 to 
renounce his title of "king of Babel," and to remove from its 
temple the golden statue of Bel-Marduk (Merodach), whose 
hands the king was bound to clasp on the first day of each year. 
This proceeding led to  two insurrections in  Babylon (probably 
in 484 and 479 B.c.), which were speedily repressed. After that the 
"kingship of Babel" was definitely abolished. I n  Egypt the Per- 
sian kings still retained the style of the Pharaohs; but we hear 
no more of concessions to  the priesthood or to  the old institu- 
tions, and, apart from the great oasis of el-Kharga, no more 
temples were erected. 

At the head of the court and the imperial administration stands 
the commandant of the body-guard-the ~ o , o o o  "Immortals," 
often depicted in the sculptures of Persepolis with lances sur- 
mounted by golden apples. This grandee, whom the Greeks 
termed "Chiliarch," corresponds to  the modern vizier. In  addi- 
tion to him, we find seven councillors (Ezra vii. 14; cf. Esther 
i. 14). Among the other officials, the "eye of the king" is fre- 
quently mentioned. T o  him was entrusted the control of the 
whole empire and the superintendence of all officials. 

The orders of the court were issued in a very simple form of 
the cuneiform script, probably invented by the Medes. This com- 
prised 36 signs, almost all of which denote single sounds. I n  the 
royal inscriptions, a translation into Susan (Elamitic) and Baby- 
lonian was always appended to the Persian text. I n  Egypt one 
in hieroglyphics was added, as in the inscriptions of the Suez 
canal; in the Grecian provinces, another in Greek (e.g., the in- 
scription of Darius on the Bosporus, Herod iv. 37, cf. iv. 91). 
The cuneiform script could only be written on stone or clay. 
Thus there has been discovered in Babylon a copy of the Behistun 
( q . v . )  inscription preserved on a block of dolerite (Weissbach, 
Babylonische Miscellen., p. 24). For administrative purposes, 
however, i t  would seem that this inconvenient material was not 
employed, its place being taken by  skins (6~+t 'kpa~,  parchment), 
the use of which was adopted from the western peoples of the 
empire. On these were further written the journals and records 
kept a t  the court (cf. Diod. 11. 22, 32; Ezra iv. IS, v. 17, vi. 2 ;  

Esther vi. I, ii. 23). With such materials the cuneiform script 
could not be used; instead, the Persian language was written in 
Aramaic characters, a method which later led t o  the so-called 
Pahlavi, i.e., Parthian script. This mode of writing was employed 
in the state-services since Darius I.; and so may be explained 
the fact that, under the Achaemenids, the Persian language rap- 
idly declined, and, in the inscriptions of Artaxerxes III . ,  only 
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appears in an extremely neglected guise (see CUNEIFORM INSCRIP- 
TIONS ; ALPHABET). 

Side by side with the Persian, the Aramaic, which had long 
been widely diffused as  the speech of commerce, enjoyed cur- 
rency in all the western half of the empire as a second dominant 
language. Thus all deeds, enactments and records designed for  
these provinces were furnished with an official Aramaic version 
(Ezra iv. 7). To  the three cuneiform inscriptions of his tomb at  
Nalrshi Rustem Darius added an Aramaic version; and of the 
account of his deeds in the inscription in Behistun he distributed 
copies in Aramaic over his empire; of one of these, written in  
beautiful characters, large fragments have been preserved in the 
papyri of the Jewish garrison a t  Elephantine, together with nu- 
merous documents in the same tongue.' The coins minted by 
the satraps and generals usually bear an Aramaic inscription. 
(So, also, a lion-weight from Abydos, in  the British Museum). 
The Demotic in Egypt was employed in private documents. I n  
the Hellenic provinces only of the empire Greek replaced Aramaic 
(cf. the letter to  Pausanias in Thuc. i. 129; an edict to Gadatas 
in Magnesia, Cousin et  Deschamps, Bulletin de corresp. helle'nique, 
xii. 530; Dittenberger, Sylloge 2 ; so, also, on coins)--a clear 
proof that the Persians had already begun to recognize the inde- 
pendent and important position of Greek civilizati~n.~ 

P r o v i n c i a l  Organization.-Darius I. divided the Persian em- 
pire into 20 great provinces, satrapies, with a "guardian of the 
country" (khshathrapavan; see SATRAP) a t  the head of each. A 
list is preserved in Herodotus (iii. 89 sqq.); but the boundaries 
were freqrently changed.. Each satrapy was again subdivided into 
several minor governorships. The  satrap IS the head of the whole 
administration of his province. H e  levies the taxes, controls the 
legal procedure, is responsible for  the security of roads and prop- 
erty, and superintends the subordinate districts. The heads of the 
great military centres of the empire and the commandants of the 
royal fortresses are outside his jurisdiction: yet the satraps are 
entitled to  a body of troops of their own, a privilege which they 
used to the full, especially in later periods. The satrap is held 
in  his position as a subject by  the controlling machinery of the 
empire, especially the "eye of the king"; by the council of Per- 
sians in  his province with whom he is bound to debate all mat- 
ters of importance ; and by  the army : while in the hands of the 
messengers (Pers. h a ~ b . v 6 a ~  or & Y Y ~ P O L - - ~  Babylonian word: 
see ANGARIA) the government despatches travel "swifter than the 
crane" along the great imperial highways, which are all provided 
with regular postal stations (cf. the description of the route from 
Susa to Sardis in  Herod. v. 52). 

Within the satrapies the subject races and communities occupied 
a tolerably independent position; for  instance, the Jews, under 
their elders and ~ r i e s t s ,  convened a popular assembly in Jerusa- 
lem (cf. the Books of Ezra and Nehemiah). Obviously also, they 
enjoyed, as a rule, the privilege of deciding lawsuits among 
themselves, their general situation being similar to  the former 
situation of the Christian nationalities under the Ottoman empire, 
or to  that of many tribes in  the Russian empire before the revo- 
lution. The pressure of despotism was manifest, not so much in 
that the king and his officials consistently interfered in individual 
cases, but  that they did so on isolated and arbitrary occasions, 
and then swept aside the privileges of the subject, was 
impotent to  resist. 

  he subject population can be divided into distinct groups. I n  
the desert (as among the Arabian and Turanian nomads), in wild 
and sequestered mountains (as in Zagrus in north Media, and 
Mysia, Pisidia, Paphlagonia and Bithynia in Asia Minor), and 
also in many Iranian tribes, the old tribal constitution, with the 
chieftain as its head, was left intact under the imperial suzerainty. 
The great majority of the civilized provinces were subdivided into 
local administrative districts governed by officials of the king and 
his satraps. These the Greeks named Z O w ,  "peoples." Within 

1Sayce and Cowley, Aramaic Papyri discovered at Assuan (1~06) ; 
Sachan, Aramaische Papyri und Ostraka am einer jiidischer Militar- 
kolonie fur Etepha.nthe (1911) ; Cowley, Aramaic P ~ P Y ~  of the Fifth 
Century (1923). 

2Weissbach, Die Kejlinschriften der Achdmeniden (IPII) (trans- 
scriptions and translation of all the texts). 

these, again, there might lie large town settlements whose internal 
affairs were controlled by the elders or the officials of the com- 
munity: as Babylon, Jerusalem, the Egyptian cities, Tarsus, Sardis 
and others. On the same footing were the dominions of the high 
priests, with their great temple-property; as  Bambyce in Syria, 
the two Comanas in  Cappadocia, and so forth. Vast districts were 
either converted into royal domains ( a a p b . 8 ~ ~ ~ 0 ~ )  with great parks 
and hunting grounds under royal supervision, o r  else bestowed by  
the king on Persians or deserving members of the subject-races 
(the "benefactors") as their personal property. Many of these 
estates formed respectable principalities: e.g. ,  those of the house 
of Otanes in Cappadocia, of Hydarnes in  Armenia, Pharnabazus in 
Phrygia, Demaratus in Teuthrania, Themistocles in Magnesia and 
Lampsacus. They were absolute private property, handed down 
from father t o  son for  centuries, and in the Hellenistic period not 
rarely became independent kingdoms. These potentates were 
styled by the Greeks 6vv&ara~  or p6vapxo~. 

The last class, quite distinct from all these organizations, was 
formed by the city-states (T~XELS) with an independent con- 
stitution-whether a monarchy (as in Phoenicia), a n  aristocracy 
(as in  Lycia), or a rcpublic with council and popular assembly (as 
in the Greek towns). The essential point was that they enjoyed a 
separate legalized organization (autonomy). This was only to  be 
seen in the extreme western provinces of the empire, among the 
Phoenicians, Greeks and Lycians, whose cities were essentially 
distinct from those of the east; which, indeed, t o  Greek eyes, were 
only great villages ( K W ~ O T ~ X E L S ) .  I t  is readily intelligible that 
their character should have proved practically incomprehensible t o  
the Persians, with whom they came into perpetual collision. These 
sought, as  a rule, t o  cope with the difficulty by transferring the 
government to individual persons who enjoyed their confidence: 
the "tyrantsn of the Greek towns. Only Mardonius, af ter  his sup- 
pression of the Ionic revolt-which had originated with these very 
tyrants-rnade an attempt to  govern them by the assistance of 
the democracy (492 B.c.). 

Coinage, Commerce and Civilization.-The provinces of 
the empire differed as materially in economy as in organization. 
1, the extreme m~est, a money currency in its most highly 
developed form-that of coinage minted by the state, or an 
a,t~nomo,s community-had developed since the 7th century 
among the Lydians and Greeks. I n  the main portion, however, of 
the Oriental world-Egypt, Syria, Phoenicia and Babylonia-the 
old mode of commerce was still in vogue, conducted by means 
of gold and silver bars, weighed a t  each transaction; a money 
currency only began to make headway in these districts in the 4th 
century B.C. In the eastern provinces, on the other hand, the 
primitive method of exchange by barter still held the field. Only 
in the auriferous and civilized frontier districts of India (the 
Punjab) did a system of coinage find early acceptance. There 
Persian and Attic money was widely distributed, and imitations 

it in the 5th and 4th pre-~hristian centuries. 
TlIlls the empire was to grapple with all these varied 

conditions and to reconcile them as best it might, ~t the court, 
econonly~ was still the rule. ~h~ officials and oriental 

troops received payment in kind. ~h~~ were fed "by the table of 
the king,,, from which men daily drew their sustenance (cf. 
Heracleides of Cyme in Athen. iv. 145 B, etc.) and were rewarded 
by gifts and ass'lgnments of land. The Greek mercenaries, on the 
contrary, had to be paid in currency; nor could the satraps of the 
west dispense with hard cash. The king, again, needed the precious 
metals, not merely for bounties and rewards, but for important 
enterprises in which money payment was imperative. Con- 

sequently, the royal revenues and taxes were paid partly in the 
precious metals, partly in natural p r o ~ u c e ~ ~ o r s e s  and 
grain, clothing and its materials, furniture and all articles of in- 

dustry (cf. Theopomp. fr. etc.). ~h~ satraps, also in 
addition to money payments, levied contributions "for their 
a t  which the officials ate ( ~ e h e m .  V. 14). 

The precious metals brought in by the tribute were collected in 
the great treasure-houses at  Susa, Persepolis, Pasargadae and 
Ecbatana, where gigantic masses of silver and, more especially, 
of gold, were stored in the bullion or partially wrought into vessels 
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(Herod. iii. 96; Strabo xv. 731, 735; Arrian iii. 16, etc.);  exactly 
as  was the case over 2,000 years later in the shah's treasure- 
chamber. When the king required money he minted as much as 
was necessary. A reform in the coinage was effected by Darius, 
who struck the daric (Pers. Zan'q, i.e., "piece of gold"; the word 
has nothing to do with the name of Darius), a gold piece of 130 
grains (value about 23s.j; this being equivalent to 20 silver pieces 
("Median shekels," aiykol) of 86.5 grains (value according to the 
then rate of silver-13* silver to I gold-about IS. zd.). The 
coinage of gold was the exclusive prerogative of the king; silver 
could be coined by the satraps, generals, independent communities 
and dynasts. 

The  extent of the Persian empire was, in essentials, defined by 
the great conquests of Cyrus and Cambyses. Darius was no more 
a conquistador than Augustus. The task he set himself was to 
round off the empire and secure its borders: for this purpose in 
Asia Minor and Armenia he subdued the mountain-tribes and ad- 
vanced the frontier as far as the Caucasus, Colchis alone remaining 
an independent kingdom under the imperial suzerainty. So, too, 
he annexed the Indus valley and the auriferous hill-country of 
Kafiristan and Cashmir ( K h a a ~ o ~  or KtLaaaipo~, Herod. iii. 93, 
vii. 67, 96; Steph. Byz.), as well as the Dardae in Dardistan on 
the Indus (Ctesias, Ind. fr. 12. 70, etc.). From this point he 
directed several campaigns against the Amyrgian Sacae, on the 
Pamir Plateau and northwards, whom he enumerates in his list 
of subject races, and whose mounted archers formed a main 
division of the armies despatched against the Greeks. I t  was 
obviously an attempt to  take the nomads of the Turanian steppe 
in the rear and t o  reduce them to quiescence, which led to his un- 
fortunate expedition against the Scythians of the Russian steppes 
(c. 5 I 2 B.C. ; see DARIUS). 

Side by  side with these wars, we can read, even in the scanty 
tradition a t  our disposal, a consistent effort to  further the great 
civilizing mission imposed on the empire. I n  the district of Herat, 
Darius established a great water-basin, designed to facilitate the 
cultivation of the steppe (Herod. iii. 117). H e  had the course of 
the river Indus explored by the Carian captain Scylax of Cary- 
anda, who then navigated the Indian ocean back to Suez (Herod. 
iv. 44) and wrote an account of his voyage in Greek. The desire 
t o  create a direct communication between the seclusion of Persis 
and the commerce of the world is evident in his foundation of 
several harbours, described by Nearchus, on the Persian coast. 
But this design is still more patent in his completion of a great 
canal, already begun by Necho, from the Nile to Suez, along which 
several monuments of Darius have been preserved. Thus it  was 
possible, as says the remnant of an hieroglyphic inscription there 
discovered, "for ships to  sail direct from the Nile to  Persia, over 
Saba." I n  the time of Herodotus the canal was in constant use 
(ii. 158, iv. 39) : afterwards, when Egypt regained her inde- 
pendence, it  decayed, till restored by the second Ptolemy. Even 
the circumnavigation of Africa was attempted under Xerxes 
(Herod. iv. 43). 

Religion and Art.-It has already been mentioned, that, in his 
efforts to  conciliate the Egyptians, Darius placed his chief reliance 
on the priesthood: and the same tendency runs throughout the 
imperial policy towards the conquered races. Thus Cyrus himself 
gave the exiled Jews in Babylon permission to return and rebuild 
Jerusalem. Darius allowed the restoration of the Temple; and 
Artaxerxes I., by the protection accorded to Ezra and Nehemiah, 
made the foundation of Judaism possible (see JEWS: §§19 sqq.). 
Analogously in an edict, of which a later copy is preserved in an 
inscription (see p. 569), Darius commands Gadatas, the governor 
of a domain ( a a p 6 8 ~ ~ u o s )  in Magnesia on the Maeander, t o  ob- 
serve scrupulously the privileges of the Apollo-sanctuary. With 
all the Greek oracles--even those in the mother-country-the 
Persians were on the best of terms. And since these might reason- 
ably expect an enormous extension of their influence from the 
establishment of a Persian dominion, we find them all zealously 
mediatizing during the expedition of Xerxes. 

For the development of the Asiatic religions, the Persian empire 
was of prime importance. The definite erection of a single, vast, 
world-empire cost them their original connection with the state, 

and compelled them in future to  address themselves, not to  the 
community at  large, but to individuals, to promise, not political 
success nor the independence of the people, but the welfare of the 
man. Thus they became a t  once universal and capable of extension 
by propaganda; and, with this, of entering into keen competition 
one with the other. These traits are most clearly marked in 
Judaism; but after the Achaemenid period, they are common to 
all Oriental creeds, though our information as to most is scanty in 
the extreme. 

In this competition of religions that of Iran played a most 
spirited part. The Persian kings-none more so than Darius, 
whose religious convictions are enshrined in his inscriptions-and, 
with the kings, their people, were ardent professors of the pure 
doctrine of Zoroaster; and the Persians settled in the provinces 
diffused his creed throughout the whole empire. Thus a strong 
Persian propagandism arose especially in Armenia and Cappadocia, 
where the religion took deep root among the people, but also in 
Lydia and Lycia. I n  the process, however, important modifications 
were introduced. I n  contrast with Judaism, Zoroastrianism did not 
enter the lists against all gods save its own, but found no difficulty 
in recognizing them as subordinate powers-helpers and servants 
of Ahuramazda. Consequently, the foreign creeds often reacted 
upon the Persian. I n  Cappadocia, Aramaic inscriptions have been 
discovered ca goo), in which the indigenous god, there termed Be1 
the king, recognizes the "Mazdayasnian Religion" (Din Maz- 
dayasnish)-i.e., the religion of Ahuramazda personified as a 
woman-as his sister and wife (Lidzbarski, Ephefn. f .  semit. 
Epigr. i. 59 sqq ). 

The gorgeous cult of the gods of civilization (especially of 
Babylon), with their host of temples, images and festivals, ex- 
ercised a corresponding influence on the mother-country. More- 
over, the unadulterated doctrine of Zoroaster could no more be- 
come a permanent popular religion than can Christianity. For the 
masses can make little of abstractions and an omnipotent, omni- 
present deity; they need concrete divine powers, standing nearer 
to themselves and their lot. Thus the old figures of the Aryan 
folk-religion return to the foreground, there to be amalgamated 
with the Babylonian divinities. The goddess of springs and 
streams (of the Oxus in particular) and of all fertility-Arduiszwa 
Anahita, Anaitis-is endowed with the form of the Babylonian 
Ishtar and Belit. She is now depicted as a beautiful and strong 
woman, with prominent breasts, a golden crown of stars and 
golden raiment. She is worshipped as the goddess of generation 
and all sexual life (cf. Herod. i. 131, where the names of Mithras 
and Anaitis are interchanged) ; and religious prostitution is trans- 
ferred to her service (Strabo xi. 532, xii. 559). At her side stands 
the sun-god Mithras, who is represented as a young and vic- 
torious hero. Both deities occupy the very first rank in the popular 
creed; while to the theologian they are the most potent of the good 
powers-Mithras being the herald and propagator of the service 
of Light and the mediator betwixt man and Ahuramazda, who 
now fades more into the background. Thus, in the subsequent 
period, the Persian religion appears purely as the religion of 
Mithras. The festival of Mithras is the chief festival of the 
empire, a t  which the king drinks and is drunken, and dances the 
national dance (Ctes. fr. 55; Duris fr.  13). This development 
culminated under Artaxerxes II. ,  who, according to Berossus (fr. 
16 up. Clem. Alex. p o t .  i. 5 ,  65), first erected statues to  Anaitis 
in Persepolis, Ecbatana, Bactria, Susa, Babylon, Damascus and 
Sardis. The truth of this account is proved by the fact that 
Artaxerxes 11. and Artaxerxes 111. are the only Achaemenids who, 
in their inscriptions, invoke Anaitis and Mithra side by side with 
Ahuramazda. Other gods, who come into prominence, are the 
dragon-slayer Verethragna (Artagnes) and the Good Thought 
(Vohumano, Omanos); and even the Sacaean festival is adopted 
from Babylon (Berossus fr.  3 ; Ctes. fr.  16; Strabo xi. j 1 2 ,  etc.). 
The chief centres of the Persian cults in the west were the district 
of Acilisene in Armenia (Strabo xi. 532, etc.) the town of Zela in 
Cappadocia (Strabo xii. 5 j9),  and several cities in Lydia. 

The position of the Persian monarchy as a world-empire is 
characteristically emphasized in the buildings of Darius and 
Xerxes in Persepolis and Susa. The peculiarly national basis, still 
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recognizable in Cyrus's architecture at Pasargadae, recedes into 
insignificance. The royal edifices and sculptures are dependent, 
mainly, on Babylonian models, but, a t  the same time, we can trace 
in then1 the influence of Greece, Egypt and Asia Minor; the last 
in the rock-sepulchres. All these elements are combined into an 
organic unity, which achieved the greatest creations that Oriental 
architecture has found possible. Nevertheless, the result is not a 
national art,  but the art of a world-empire; and it is obvious that 
foreign craftsmen must have been active in the royal services- 
among them, the Greek sculptor Telephanes of Phocaea (Pliny 
xxxiv. 68). So, with the collapse of the empire, the imperial a r t  
vanishes also: and when some 500 years later, a new art arose 
under the Sassanids, whose achievements stand to those of Achae- 
menid art in much the same relation as the achievements of the 
t

w

o dynasties to each other, we discover only isolated reminis- 
cences of its predecessor. 

For the organization and character of the Persian empire, see 
Barnabas Brisson, De regio Persarvnz princlpafu lzbri izi. ( I  j90) ; 
Heeren, ideen uber Politik, Handel und Verkehr der alten Welt, 
i.; G. Rawlinson, History of Herodotus, ii. 555 sqq.; Five Eastern 
Monarchies, hi.; Eduard Meyer, Geschichte des Alterturns, iii. On 
the Satrapies, cf. Krumbhelz, De iisiae minoris satrapiis p~rsicis (1883). 
See also MITHRAS. The rock sculptures and part of the ruins of the 
Achaemenids and the Sassanids are published and analysed in the work 
of Sarre and Her~feld, iranische Felsreliefs (1910). See also Sane, Die 
Kunst der Altetz Perser (1925). Many ruins and inscriptions have 
since then been discovered by Herzfeld; cf. his preliminary account 
in Zeitschrift d. deutschen Morgent. Ges. ( B d .  80, 1926). See also 
MITHRAS. 

T h e  Achaemenids:  Sources.-The history of the Persian 
empire was often written by the Greeks. The most ancient work 
preserved is that of Herodotus (q.v.), who supplies rich ma- 
terials up  to  479 B c. These are drawn partly from sound 
tradition, partly from original knowledge-as in the account of the 
satrapies and their distribution, the royal highway, the nations in 
Xerxes' army and their equipment. They also contain much that 
is admittedly fabulous: for instance, the stories of Cyrus and 
Croesus. the conquest of Babylon, etc. Forty years later ( c .  390 
B.c.), the physician Ctesias of Cnidus, who for 1 7  years (414-398 
B.c.) remained in the service of the Great King, composed a great 
work on the Persian history, known to us from an extract in Pho- 
tius and numerous fragments. Ctesias (q.v.) possesses a more pre- 
cise acquaintance with Persian views and institutions than Herod- 
otus; and, where he deals with matters that came under his own 
cognizance, he gives much useful information. For the early 
period, on the other hand, he only proves how rapidly the tradition 
had degenerated since Herodotus; and here his narrations can 
only be utilized in isolated cases, and that with the greatest 
caution. Of more value was the great work of Dinon of Colophon 
( c .  340), which we know from numerous excellent fragments; and 
on the same level may be placed a few statements from Heraclides 
of Cyme, which afford specially important evidence on Persian 
institutions. T o  these must be added the testimony of the other 
Greek historians (Thucydides, Ephorus, Theopompus, etc., with 
the histories of Alexander), and, before all that of Xenophon in 
the Anabasis and Hellenica. The Cyropaedia is a didactic romance, 
written with a view to Greek institutions and rarely preserving 
genuine information on the Persian empire. Of Oriental sources, 
only the contemporary books of Ezra and Nehemiah are of much 
importance; also, a few statements in the much later Esther 
romance. Berossus's history of Babylon contained much valuable 
and trustworthy information, but next to  nothing has survived. 
That the native tradition almost entirely forgot the Achaemenid 
empire, has been mentioned above. For a more detailed account 
of the empire of these sources see separate articles on HERODOTUS, 
etc.; EZRA; and KEHEMIAH. The scanty amount of original docu- 
ments from the time of the Achaemenids (among them a large 
quantity of business contracts from Babylonia, dated after the 
years of the Kings) has been greatly increased by the Aramaic 
documents from Elephantine (see above) from the time of Darius 
I I . ,  which throw !ight on the administration and the judicial 
procedures in Egypt ( c f .  Eduard Meyer, Zu den aranz. Papyri urn 
Elephantine, Sitzz~ngsberichte der preuss. Akad. 1911, 1026 sqq.). 
For the struggle of the Egyptians for independence in the 4th 

century we obtain some information from the so-called "Demotic 
Chronicle," published in 1914; c j .  Eduard Meyer, Aegyptische 
Docu~nen te  aus der Perserzeit, Sitzungsberichte der Berl. Alr. 1915, 
287 sqq. (reprinted in Kleilze Schriftelz, vol. 11. 1924). 

The external history of the empire is treated under the in- 
dividual kings (see also history sections of articles GREECE; 
EGYPT; etc.). The order is as follows:- 

CYRUS ( j  58-528) ; conquered the Rledes in j50; king of Baby- 
lon from 538. 

CAR!~BYSES (528-521). 
SMERDIS (521). 
DARIUS 1. (521-485). 
XERXES I. (485-46 5). 
ARTAXERXES I .  (465-425). 
XERXES 11. and Secydianus or Sogdianus (425-424). 
DARIUS 11. Nothus (424-404). 
ARTAXERXES 11. (404-3 59). 
ARTAXERXES 111. Ochus (359-338). 
ARSES (338-336). 
DARIUS 111. (336-330). 

The chronology is exactly verified by the Ptolemaic canon, by 
numerous Babylonian and a few Egyptian documents, and by the 
evidence of the Greeks. The present article gives only a brief 
conspectus of the main events in the history of the empire. 

T h e  Wars  Agains t  Greece.-Though, unlike Cyrus and Cam- 
byses, Darius made no new expeditions of conquest, yet a great 
empire, which is not bounded by another equally great, but touches 
on many small tribes and independent communities, is inevitably 
driven to expansion. We have already seen that the attempt of 
Darius to  control the predatory nomads in the north led to his 
expedition against the Scythians; this, again, led to the incorpora- 
tion of Thrace and Macedonia, whose king Perdiccas submitted. 
And since a great portion of the Mediterranean coast-line belonged 
to the empire, further complications resulted automatically. I n  
contrast with the Greeks Carthage took the part of Persia. Darius, 
indeed, numbers the city-under the name of Karka-among his 
dominions; as also the Maxyans (Maciya) on the Syrtes (Andreas, 
YerJtandl. d. xiii. oriental. Congresses, Hamburg, 1902, p. 97). But, 
above all, the Greek cities with their endless feuds and violent 
internal factions, were incessant in their appeals for intervention. 
Nevertheless, Darius left European Greece to  itself, till the sup- 
port accorded to the Ionian and Carian insurgents by Athens and 
Eretria (499 B.c.) made war inevitable. But not only the expedi- 
tions of Mardonius (492) and Datis (qgo), but even the carefully 
prepared campaigns of Xerxes, in coiljunction with Carthage, 
completely failed (480-479). On the fields of Marathon and 
Plataea, the Persian archers succumbed to the Greek phalanx of 
hoplites; but the actual decision was effected by Themistocles, 
who had meanwhile created the Athenian fleet which a t  Salamis 
proved its superiority over the Perso-Phoenician armada, and thus 
precluded beforehand the success of the land-forces. 

The wreck of Xerxes' expedition is the turning-point in the 
history of the Persian empire. The superiority of the Greeks was 
so pronounced that the Persians never found courage to repeat 
their attack. On the contrary, in 466 B.C. their army and fleet 
were again defeated by Cimon on the Eurymedon, the sequel being 
that the Greek provinces on the Asiatic coast, with all the Thracian 
possessions, lost. In  itself, indeed, this loss was of no great 
significance to such a vast empire; and the attempts of Athens to 
annex Cyprus and conquer the Nile valley, in alliance with the 
revolted Egyptians, ended in failure. Athens, in fact, had not 
sufficient strength to undertake a serious invasion of the empire 
or an extensive scheme of conquest. Her struggles with the other 
Hellenic states constrained her, by the peace of Callias (448), 
definitely to  renounce the Persian war; to abandon Cyprus and 
Egypt to  the king; and to content herself with his promise-not 
that he would surrender the littoral towns, but that he would ab- 
stain from an armed attack upon them. The really decisive point 
was, rather, that the disasters of Salamis and Plataea definitely 
shattered the offensive power of the empire; that the centre of 
gravity in the world's history had shifted from Susa and Babylon 
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to the Aegean sea; and that the Persians were conscious that in 
spite of all their courage they were henceforward in the presence 
of an enemy superior in arms as well as in intellect whom they 
could not hope to subdue by their own strength. 

Decay of the Empire.-Thus the great empire was reduced to 
immobility and stagnation-a process which was assisted by the 
deteriorating influences of civilization and world-dominion upon 
the character of the ruling race. True, the Persians continued to 
produce brave and honourable men. But the influences of the 
harem, the eunuchs, and similar court officials, made appalling 
progress, and men of energy began to find the temptations of 
power stronger than their patriotism and devotion to the king. 
Thus the satraps aspired to independence, not merely owing to un- 
just treatment, but also to  avarice or favourable conditions. As 
early as 465 B.c., Xerxes was assassinated by his powerful vizier 
(chiliarch) Artabanus, who attempted to seize the reins of empire 
in fact, if not in name. A similar instance may be found in 
Bagoas (9.v.) after the murder of Artaxerxes 111. (338 B.c.). 
T o  these factors must be added the degeneration of the royal line 
-a degeneration inevitable in Oriental states. Kings like Xerxes 
and more especially Artaxerxes I. and Artaxerxes II., so far from 
being gloomy despots, were good-natured potentates, but weak, 
capricious and readily accessible to  personal influences. The  only 
really brutal tyrants were Darius II. ,  who was completely domi- 
nated by his bloodthirsty wife Parysatis, and Artaxerxes 111. who, 
though he shed rivers of blood and all but exterminated his whole 
family, was successful in once more uniting the empire, which 
under the feeble sway of his father had been threatened with 
dissolution. 

The upshot of these conditions was, that the empire never 
again undertook an important enterprise, but neglected more and 
more its great civilizing mission. In  considering, however, the sub- 
sequent disorders and wars, i t  must be borne in mind that they 
affected only individual portions of the empire, and only on 
isolated occasions involved more extensive areas in long and 
serious strife. T o  most of the provinces the Achaemenid dominion 
was synonymous with two centuries of peace and order. Naturally, 
however, the wild tribes of the mountains and deserts, who could 
be curbed only by strict imperial control, asserted their inde- 
pendence and harassed the neighbouring provinces. Among these 
tribes were the Carduchians in Zagrus, the Cossaeans and Uxians 
in the interior of Elam, the Cadusians and other non-Aryan tribes 
in northern Media, the Pisidians, Isaurians and Lycaonians in the 
Taurus, and the Mysians in Olympus. All efforts to restore order 
in these districts were fruitless; and when the kings removed their 
court to Ecbatana, they were actually obliged to purchase a free 
passage from the mountain tribes (Strabo xi. 524; Arrian iii. 17, I).  
The kings (e.g., Artaxerxes 11.) repeatedly took the field in great 
force against the Cadusians, but unsuccessfully. When, in 400 B.C. 
Xenophon marched with the mercenaries of Cyrus from the Tigris 
to the Black sea, the authority of the king was non-existent north 
of Armenia, and the tribes of the Pontic mountains, with the 
Greek cities on the coast, were completely independent. In  
Paphlagonia, the native dynasts founded a powerful though short- 
lived kingdom, and the chieftains of the Bithynians were absolutely 
their own masters. The frontier provinces of India were also lost. 
Egypt, which had already revolted under Libyan princes in the 
years 486-484, and again with Athenian help in 460-454, finally 
asserted its independence in 404. Henceforward the native dynas- 
ties repelled every attack, till they succumbed once more before 
Artaxerxes 111. and Mentor of Rhodes. 

I n  the other civilized countries the old passion for freedom had 
been completely obliterated; and after the days of Darius 1.- 
apart from the Greek, Lycian and Phoenician towns-not a single 
people in all these provinces dreamed of shaking off the foreign 
dominion. All the more clearly, then, was the inner weakness of 
the empire revealed by the revolts of the satraps. These were 
facilitated by the custom-quite contrary to  the original imperial 
organization-which entrusted the provincial military commands 
to the satraps, who began to receive great masses of Greek mer- 
cenaries into their service. Under Artaxerxes I .  and Darius II., 
these insurrections were still rare. But when the revolt of the 

younger Cyrus against his brother (401 B.c.) had demonstrated the 
surprising ease and rapidity with which a courageous army could 
penetrate into the heart of the empire-when the whole force of 
that empire had proved powerless, not only to prevent some 
12,000 Greek troops, completely surrounded, cut off from their 
communications, and deprived through treachery of their leaders, 
from escaping to the coast, but even to make a serious attack on 
them-then, indeed, the imperial impotence became manifest. 
After that, revolts of the satraps in Asia Minor and Syria were of 
everyday occurrence, and the task of suppressing them was com- 
plicated by the foreign wars which the empire had t o  sustain 
against Greece and Egypt. ' 

At this very period, however, the foreign policy of the empire 
gained a brilliant success. The collapse of the Athenian power 
before Syracuse (413 B.c.) induced Darius 11. to  order his satraps 
Tissaphernes and Pharnabazus, in Asia Minor, to collect the 
tribute overdue from the Greek cities. I n  alliance with Sparta 
(see PELOPONNESIAN WAR), Persia intervened in the conflict 
against Athens, and it  was Persian gold that made it possible for 
Lysander to complete her overthrow (404 B.c.). True, war with 
Sparta followed immediately, over the division of the spoils, and 
the campaigns of the Spartan generals in Asia Minor (399-395) 
were all the more dangerous as they gave occasion to numerous 
rebellions. But Persia joined the Greek league against Sparta, 
and in 394 Pharnabazus and Conon annihilated the Lacedaemonian 
fleet a t  Cnidus. Thus the Spartan power of offence was crippled; 
and the upshot of the long-protracted war was that Sparta rue- 
fully returned to the Persian alliance, and by the Peace of Antal- 
cidas (q.v.), concluded with the king in 387 B.c., not only re- 
nounced all claims t o  the Asiatic possessions, but officially pro- 
claimed the Persian suzerainty over Greece. Ninety years after 
Salamis and Plataea, the goal for which Xerxes had striven was 
actually attained, and the king's will was law in Greece. I n  the 
following decades, no Hellenic state ventured to violate the king's 
peace, and all the feuds that followed centred round the efforts of 
the combatants-Sparta, Thebes, Athens and Argos-to draw the 
royal powers to their side (see GREECE: Ancient History). 

But, for these successes, the empire had to thank the internecine 
strife of its Greek opponents, rather than its own strength. I t s  
feebleness, when thrown on its own resources, is evident from the 
fact that, during the next years, i t  failed both to  reconquer Egypt 
and to suppress completely King Evagoras of Salamis in Cyprus. 
The satrap revolts, moreover, assumed more and more formidable 
proportions, and the Greek states began once more to  tamper 
with them. Thus the reign of Artaxerxes 11. ended, in  359 B.c., 
with a complete dissolution of the imperial authority in the west. 
His successor, Artaxerxes Ochus, succeeded yet again in restoring 
the empire in its full extent. I n  3 55 B.c., he spoke the fatal word, 
which, a second-or rather a third-time demolished the essen- 
tially unsound power of Athens. In  342 he reduced Egypt, and his 
generals Mentor and Memnon, with his vizier Bagoas (q.v.), 
crushed once and for all the resistance in Asia Minor. At his death 
in 338, immediately before the final catastrophe, the empire to 
all appearances was more powerful and more firmly established 
than it  had been since the days of Xerxes. 

Progress of Greek Influence. -These successes were 
won only by means of Greek armies and Greek generals. And 
simultaneously the Greek civilization-diffused by mercenaries, 
traders, artists, prostitutes and slaves,-advanced in ever greater 
force. In  Asia Minor and Phoenicia we can clearly trace the 
progress of Hellenism (q.v.), especially by the coinage. The stamp 
is cut by Greek hands and the Greek tongue predominates more 
and more in the inscription. U'e can see that the victory of Greek 
civilization had long been prepared on every side. But the vital 
point is that the absolute superiority of the Hellene was recognized 
as incontestable on both hands. The Persian sought to  protect 
himself against danger by employing Greeks in the national service 
and turning Greek policy to  the interests of the empire. I n  the 
Greek world itself the disgrace that a people, called t o  universal 
dominion and capable of wielding it, should be dependent on the 
mandate of an impotent Asiatic monarchy, was keenly felt by  all 
who were not yet absorbed in the rivalry of city with city. The 
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spokesman of this national sentiment was Isocrates; but numerous 
other writers gave expression to it, notably, the historian Callis- 
thenes of Olynthus. Union between Greeks, voluntary or compul- 
sory, and an offensive war against Persia, was the programme they 
propounded. 

Nor was the time for its fulfilment far distant. The new power 
which now rose to the first rank, created by Philip of Macedon, 
had no ingrained tendency inimical to  the Persian empire. I t s  
immediate programme was rather Macedonian expansion, a t  the 
expense of Thrace and Illyria, and the subjection of the Balkan 
peninsula. But, in its efforts to  extend its power over the Greek 
states, it was bound to make use of the tendencies which aimed 
a t  the unification of Greece for the struggle against Persia: and 
this ideal demand it dared not reject. 

Thus tlie conflict became inevitable. In  340, Artaxerxes 111. 
and his satraps supported the Greek !owns in Thrace-Perinthus 
and Byzantium-against Macedonian aggression; in 338 he con- 
cluded an alliance with Demosthenes. When Philip, after the 
victory of Chaeroneia, had founded the league of Corinth (337) 
embracing the whole of Greece, he accepted the national pro- 
gramme, and in 3 36 despatched his army to Asia Minor. That he 
never entertained the thought of conquering the whole Persian 
empire is certain. Presumably, his ambitions would have been 
satisfied with the liberation of the Greek cities, and, perhaps, the 
subjection of Asia Minor as far as the Taurus. With this his 
dominion would have attained much the same compass as later 
under Lysimachus; farther than this the boldest hopes of Isocrates 
never went. 

But Philip's assassination in 336 fundamentally altered the 
situation. In  the person of his son, the throne was occupied by a 
soldier and statesman of genius, saturated with Greek culture and 
Greek thought, and intolerant of every goal but the highest. T o  
conquer the whole world for Hellenic civilization by the aid of 
Macedonian spears, and to reduce the whole earth to unity, was 
the task that this heir of Heracles and Achilles saw before him. 
This idea of universal conquest was with him a .conception much 
stronger developed than that which had inspired the Achaemenid 
rulers, and he entered on the project with full~consciousness in 
the strictest sense of the phrase. I n  fact, if we are to understand 
Alexander aright, i t  is fatal to forget that he was overtaken by 
death, not a t  the end of his career, but at the beginning, a t  the 
age of 33. 

The Hellenis t ic  Dominion.-How Alexander conquered 
Persia, and how he framed his world-empire,' cannot be related 
in detail here. The essential fact, however, is that after the victory 
of Gaugamela (Oct. I ,  331 B.c.) and, still more completely, after 
the assassination of Darius-avenged according to the Persian 
laws, on the perpetrators-Alexander regarded himself as the 
legitimate head of the Persian empire, and therefore adopted the 
dress and ceremonial of the Persian kings. 

With the capture of the capitals, the Persian war was at an 
end, and the atonement for the expedition of Xerx, -S was com- 
plete-a truth symbolically expressed in the burning of the palace 
a t  Persepolis. Now began the world-conquest. For an universal 
empire, however, the forces of Macedonia and Greece were in- 
sufficient; the monarch of a world-empire could not be bound by 
the limitations imposed on the tribal king of Macedon or the 
general of a league of Hellenic republics. He must stand as an 
autocrat, above them and above the law, realizing the theoretical 
doctrines of Plato and Aristotle, as the true king, who is a god 
among men, bound no more than Zeus by a law, because "himself 
he is the law." Thus the divine kingship of Alexander derives in 
direct lines, not from the Oriental polities-which (Egypt apart) 
know nothing of royal apotheosis-but from these Hellenic 
theories of the state. ~enceforward  it becomes the form of every 
absolute monarchy in a civilized land, being formally mitigated 
only in Christian states by the assumption that the king is not 
God, but king "by the grace of God." The expedition of 332 B.C. 

to the shrine of Ammon was a preliminary to this procedure, which, 
in 324, was sealed by his official elevation to divine rank in all 

'See ALEXATPER TIIE GREAT; MACEDOXIAN EMPIRE ; HELLENISM (for 
later results). 

the republics of Greece. T o  this corresponds the fact that, instead 
of acting on the doctrines of Aristotle and Callisthenes, and treat- 
ing the Macedonians and Greeks as masters, the Asiatics as 
servants, Alexander had impartial recourse to  the powers of 
all his subjects and strove to  amalgamate them. I n  the Per- 
sians particularly he sought a second pillar for his world- 
empire. Therefore, as early as 330 B.c., he drafted 30,000 
young Persians, educated them in Greek customs, and trained them 
to war on the Macedonian model. The Indian campaign showed 
that his Macedonian troops were in fact inadequate to the con- 
quest of the world, and in the summer of 326 they compelled him 
to turn back from the banks of the Hypasis. On his return to 
Persia he consummated at  Susa (February, 324 B.c.) the union of 
Persian and Macedonian by the great marriage-feast, a t  which all 
his superior officers, with some ~ o , o o o  more Macedonians, were 
wedded to Persian wives. The Macedonian veterans were then 
disbanded, and the Persians taken into his army. Simultaneously, 
a t  the Olympian festival of 324, the command was issued to all 
the cities of Greece to recognize him as god and to receive the 
exiles home.2 I n  323 B.C. the preparations for the circumnavigation 
and subjection of Arabia were coniplete: tlie next enterprise being 
the conquest of the West, and the battle for Hellenic culture 
against Carthage and the Italian tribes. At that point Alexander 
died in Babylon, on June 13, 323 B.C. 

The Dindochi.-Alexander left no heir. Consequently, his death 
not only ended the scheme of universal conquest, but led to  an 
immediate Macedonian reaction. The army, which was considered 
as the representative of the people, took over the government 
under the direction of its generals. The Persian wives were prac- 
tically all discarded and the Persian satraps removed-at least 
from all important provinces. But the attempt to  maintain the 
empire in its unity proved impracticable; and almost immediately 
there began the embittered war, waged for several decades by the 
generals (diadochi), for the inheritance of the great king.3 I t  was 
soon obvious that the eastern rulers, a t  all events, could not dis- 
pense with the native element. Peucestas, the governor of Persis, 
there played the rBle of Alexander and won the Persians com- 
pletely to his side ; for which he was dismissed by Antigonus in 31 5 
(Diod. xix. 48). A similar position was attained by Seleucus-the 
only one of the diadochi who had not divorced his Persian wife, 
Apama-in Babylonia, which he governed from 319 to 316 and 
regained in the autumn of 31 2. While Antigonus, who, since 3 1 5 ,  
had striven to win the kingdom of Alexander for himself, was de- 
tained by the war with his rivals in the west, Seleucus, with 
Babylon as his headquarters, conquered,the whole of Iran as far 
as the Indus. In  northern Media alone, which lay outside the main 
scene of operations and had only been partially subject to  the 
later Achaemenids, the Persian satrap Atropates, appointed by 
Alexander, maintained his independence and bequeathed his 
province to his successors. His name is borne by north Media 
to the present day-Atropatene, modern Azerbaijan or Adher- 
beijan (see MEDIA). SO, too, in Armenia the Persian dynasty of 
the Hydarnids held its ground; and to these must be added, in 
the east of Asia Minor, the kingdoms of Pontus and Cappadocia, 
founded c. 301, by the Persians Mithradates I .  and Ariarathes 
I .  These states were fragments of the Achaemenid empire, 
which had safely transferred themselves to the Hellenistic state- 
system. 

The annexation of Iran by Seleucus Nicator led to a war for 
the countries on the Indian frontier; his opponent being Sandra- 
cottus or Chandragupta Maurya (q.v.), the founder of the great 
Indian empire of Maurya (Pali~nbothra). The result was that 
Seleucus abandoned to the Indian king, not merely the Indian 
provinces, but even the frontier districts west of the Indus (Strabo 

2We can accept neither the discussion of these events by Hogarth, 
"The Deification of Alexander the Great," in the English Historical 
Review, ii. (1887) ( c f .  E. Me>-er, Kleine Schriften i. 330) nor the 
article of W. Tarn, "Alexander's i jxo~v$a.rpa and the World-Kingdom" 
Jozrn.  o f  Hellenic Studies, XLI. 1921, who tries to prove that the 
account of Diodorus 18. 4 H. about Alexander's plans and their cessa- 
tion by the army after his death is not taken from Hieronymus of 
Cardia and is quite untrustworthy. 

3Sf2e PTOI.EI~TES ; SEI.EUCID DYNASTY. 
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xv. 689-724) receiving as compensation 500 elephants, with other 
presents (Appian, Syr. 55; Justin xv. 4 ;  Plut. Alex. 62; Athen. i. 
18 D.). His next expedition was to the west to  assist Lysimachus, 
Ptolemy and Cassander in the overthrow of Antigonus. 

The battle of Ipsus, in 301, gave him Syria and the east of Asia 
Minor; and from then he resided a t  the Syrian town of Antiochia 
on the Orontes. Shortly afterwards he handed over the provinces 
cast of the Euphrates to  his son Antiochus, who, in the following 
years, till 282, exercised in the East a very energetic and beneficial 
activity, which continued the work of his father and gave the new 
empire and the Oriental Hellenistic civilization their form. In his 
campaigns Alexander had founded several cities in Bactria, Sog- 
diana and India, in which he settled his veterans, and before his 
death he had begun or planned the foundation of Greek cities in 
Media and other parts of Iran. These plans were now executed 
by the Seleucids on the largest scale. Most of the new cities were 
based on older settlements; but the essential point is, that they 
were peopled by Greek and Macedonian colonists, and enjoyed 
civic independence with laws, officials, councils and assemblies of 
their own; in other words, an autonomous communal constitution, 
under the suzerainty of the empire. A portion, moreover, of the 
surrounding land was assigned to them, Thus a great number of 
the country districts-the l0vr above mentioned-were trans- 
formed into municipal corporations, and thereby withdrawn from 
the immediate government of the king and his officials (satraps or 
strategi), though still subject to their control, except in the cases 
where they received unconditional freedom and so ranked as 
"confederates." The native population of these villages and rural 
districts, a t  first, had no civic rights, but were governed by the 
foreign settlers. Soon, however, the two elements began to 
coalesce; in the Seleucid empire, the process seems generally to  
have been both rapid and complete. Thus the cities became the 
main factors in the diffusion of Hellenism, the Greek language 
and the Greek civilization over all Asia as fa r  as the Indus. At 
the same time they were the centres of commerce and industrial 
life: and this, in conjunction with the royal favour, and the 
privileges accorded them, continually drew new settlers (especially 
Jews), and many of them developed into great and flourishing 
towns (see further under HELLENISM) (cf. Eduard Meyer, Bliite 
und Niedergang des HeZlenismus in Asien, 1925). 

Shortly after his conquest of Babylonia, Seleucus had founded 
a new capital, Seleucia (q.v.), on the Tigris: his intention being 
a t  once to  displace the ancient Babylon from its former central 
position, and to replace it  by a Greek city. This was fol!owed by a 
series of other foundations in Mesopotamia, Babylonia and Susi- 
ana (Elam). "Media," says Polybius (x. 27), "was encircled by 
a sequence of Greek towns, designed as a barrier against the bar- 
barians." Among those mentioned are : Rhagae (Rai),  which 
Seleucus metamorphosed into a I-Iellenic city. Europus, Laodicea, 
Apamea and Heraclea (Strabo xi. 525; Plin. vi. 43 : cf. MEDIA). T o  
these must be added Achaea in Parthia, and, farther to the east, 
Alexandria Arion in Aria the modern Herat: also Antiochia Mar- 
giana (Strabo xi. 514, 516; Plin. 46, 93), now Merv, and many 
others; further, Alexandria in Arachosia, near Kandahar, and the 
towns founded by Alexander on the Hindu-Kush and in Sogdiana. 

Thus an active Hellenic life soon arose in the East; and Greek 
settlers must have come in numbers and founded new cities which 
afterwards formed the basis of the Graeco-Bactrian kingdom. 
Antiochus's general Demodamas crossed the Iaxartes and set up 
an altar to  the Didymaean Apollo (Plin. vi. 49). Another general, 
Patrocles, took up the investigation of the Caspian, already begun 
by Alexander. In  contrast with the better knowledge of an older 
period, he came to the conclusion that the Caspian was connected 
with the ocean, and that it  was possible t o  reach India on ship- 
board by that route (Strabo ii. 74, xi. 518; Plin. vi. 38). A project 
of Seleucus to connect the Caspian with the Sea of Azov by means 
of a canal is mentioned by Plin. (vi. 31). To  Patrocles is due the 
information that an active commerce in Indian wares was carried 
on with the shores of the Elack sea, via the Caspian (Strabo xi. 
509). 

R'hile Hellenism was lhus gaining a firm footing in all the 
East, the native popul'rtion ren~ained ,ibsolutely passive. Apart 1 

from the rude mountain tribes, no national resistance was 
dreamed of for centuries. The Iranians quietly accepted the 
foreign yoke, and the higher classes adopted the external forms 
of the alien civilization even though they were unable to  renounce 
their innate characteristics. Eratosthenes, for instance, speaks 
(up.  Strabo i. 66) in high terms of the Iranians (Ariani), ranking 
them (as well as the Indians, Romans, and Carthaginians) on a 
level with the Greeks as regards their capacity for adopting city 
civilization. The later Parsee tradition contends that Alexander 
burned the sacred books of Zoroaster, the Avesta, and that only 
a few fragments were saved and afterwards reconstructed by the 
Arsacids and Sassanids. This is absolutely unhistorical. The 
Persian religion was never attacked by  the Macedonians and 
Greeks. Under their dominion, on the contrary, it expanded with 
great vigour, not only in the west (Armenia, north Syria and 
Asia Minor, where it  was the official religion of the kings of 
Pontus and Cappadocia), but also in the east, in the countries of 
the Indian frontier. That  the popular gods-Mithras, Anaitis, 
etc.-had come t o  the forefront has already been mentioned. 
This propagandism, however, was void of all national character, 
and ran on precisely the same lines as  the propagandism of the 
Syrian, Jewish and Egyptian cults. Only in Persis itself the na- 
tional character of the religion survived side by side with the 
memory of their old imperial position; here a local Persian 
dynasty was allowed to rule in  the centre of the province a t  

i Istakhr (cf. PERSIS). 
Decline of the Seleucids.-In 282 B.C. Seleucus took the field 

against Lysimachus, and annexed his dominions in  Asia Minor 
and Thrace. In  281 he was assassinated in crossing t o  Europe, 
and his son Antiochus I. was left supreme over the whole empire. 
From that time onward the Seleucid empire was never a t  rest. I t s  
gigantic extent, from the Aegean to the Indus, everywhere offered 
points of attack to the enemy. The Lagidae, especially, with their 
much more compact and effective empire, employed every means 
to weaken their Asiatic rivals; and auxiliaries were found in the 
minor states on the frontier-Atropatene, Armenia, Cappadocia, 
Pontus and Bithynia, the Galatians, Pergamum, Rhodes and 
other Greek states. Moreover, the promotion of Greek civiliza- 
tion and city life had created numerous local centres, with sepa- 
rate interests and centrifugal tendencies, struggling t o  attain 
complete independence, and perpetually forcing new concessions 
from the empire. Thus the Seleucid kings, courageous as many 
of them were, were always battling for existence (see SELEUCID 

DYNASTY). 
These disturbances severely affected the borders of Iran. While 

the Seleucid empire, under Antiochus 11. Theos (264-247), was 
being harried by Ptolemy 11. Philadelphus, and the king's at- 
tention was wholly engaged in the defence of the western provinces, 
the Greeks revolted in Bactria, under their governor Diodotus 
(q.v.). Obviously, it  was principally the need of protection 
against the nomadic tribes which led t o  the foundation of an in- 
dependent kingdom; and Diodotus soon attained considerable 
power over the provinces north of the Hindu-Kush. I n  other 
provinces, too, insurrection broke out (Strabo xi. 575; Justin, 
xli. 4) ; and Arsaces, a chief of the Parni or Aparni-an Iranian 
nomad tribe (therefore often called Dahan Scythians), inhabit- 
ing the steppe east of the Caspian-made himself master of the 
district of Parthia (9.v.) in 248 B.C. H e  and his brother Tiridates 
(9.v.) were the founders of the Parthian kingdom, which, how- 
ever, was confined within very modest limits during the follow- 
ing decades. Seleucus 11. Callinicus (247-226) successfully en- 
countered Arsaces (or Tiridates), and even expelled him (c. 
238) ; but new risings recalled Seleucus t o  Syria, and Arsaces wzs 
enabled to return to  Parthia. 

Greater success attended Antiochus 111. the Great (222-187). 
At the beginning of his reign (220) he subdued, with the help of 
his minister Hermias, an insurrection of the satrap Molon of 
Media, who had assumed the royal title and was supported by 
his brother Alexander, satrap of Persis (Polyb. v. 40 sqq.). H e  
further seized the opportunity of extorting an advantageous 
peace from King Artabazanes of Atropatene, who. had con- 
siderably extended his power (Polyb. v, j j ) .  ' l i ter waging ail 



unsuccessful war with Ptolemy IV. for  the conquest of Coele- further reduced the Elymaeans, sacked their temple in the moun- 
Syria, but suppressing the revolt df Achaeus in Asia Minor, and tains, and captured the Greek city of Seleucia on the Hedyphon 
recovering the former provinces of the empire in that quarter, (Strabo xvi. 744; Justin xli. 6) .  The Seleucids, meanwhile, were 
Antiochus led a great expedition into the East, designing t o  harassed by aggravated disorders and insurrections. Neverthe- 
restore the imperial authority in its full extent. He first removed less, in 140, Demetrius 11. Nicator took the field in order to  
(211) the Armenian king Xerxes by treachery (Polyb. viii. 25; save the east, but was defeated and captured. Shortly after- 
John of Antioch, fr. 53), and appointed two governors, Artaxias wards Mithradates I. died. His son Phraates 11. (c. 138-127) 
and Zariadris, in his place (Strabo xi. 531). During the next was attacked in 130 by Antiochus VII. Sidetes, the brother of 
year he reduced the affairs of Media to  order (Polyb. x. 27); he Demetrius II., on which the Parthian king released the latter. 
then conducted a successful campaign against Arsaces of Parthia Antiochus pressed successfully on, and once more recovered 
(zog), and against Euthydemus (q.v.) of Bactria (208-ZO~), Babyionia, but in  129 was defeated in Media and fell in a des- 
who had overthrown the dynasty of Diodotus (Polyb. x. 28 sqq , perate struggle. With this battle the Seleucid dominion over 
48 sqq., xi. 34; Justin xli. 5). I n  spite of his successes he con- the countries east of the Euphrates was definitely lost. The Baby- 
cluded peace with both kingdoms, rightly considering that i t  lonian towns, especially Seleucia (q.v.), were handed over by  
would be impossible to retain these remote frontier provinces Phraates to  his favourite, the Hyrcanian Himerus, who punished 
permanently. H e  next renewed his old friendship with the them severely for their resistance. 
Indian king Sophagasenus (Subhagasena), and received from him During these wars great changes had taken place in eastern 
I jo  elephants (206 B.c.). Through Arachosia and Drangiane, in  Iran. In  159 Mongolian tribes, whom the Chinese call Yue-chi 
the valley of the Etymander (Helmand), he marched to Car- and the Greeks Scythians, forced their way into Sogdiana, and, 
mania and Persis (Polyb. xi. 34). Both here and in Babylonia in 139, conquered Bactria (Strabo xi. 571; Justin xlii. I ;  Trog. 
he re-established the imperial authority, and in zcg undertook Prol. 41; see B'ICTRIA). From Backria they tried to advance 
a voyage from the mouth of the Tigris, through the Arabian farther into Iran and India. Entering into an alliance with 
gulf to  the flourishing mercantile town of Gerrha in Arabia (now Antiochus VII., they assailed the Parthian empire. Phraates 11. 
Bahrein) (Polyb. xiii. 9).  marched to encounter him, but was himserf defeated and slain, 

Shortly afterwards, however, his successful campaign against and his country ravaged far and wide. His successor Artabanus 
Ptolemy V. Epiphanes led to  a war with Rome in which the I. (c. 127-124), the uncle of Phraates, also fell in battle against 
power of the Seleucid empire was shattered (190 B.c.), Asia the Tocharians, the principal Scythian tribe (Justin xlii. I ,  2; 
Minor lost, and the king compelled to  pay a heavy contribution Johannes Antiochen. fr. 66);  but his son Mithradates II. ,  sur- 
to  Rome for a long term of years. I n  order to  raise money he named "The Great" (c. 124-88), defeated the Scythians and 
plundered a wealthy temple of Be1 in Elam, but was killed by  restored for a while the power of the Arsacids. H e  also defeated 
the inhabitants, 187 B.C. (Diod. xxviii. 3, xxix. 15; Strabo xvi. Artavasdes, the king of Great Armenia; his son Tigranes, a 
744; Justin xxxii. 2; S. Jerome [Hieronymus] on Dan. xi. 19; hostage in the hands of the Parthians, was only redeemed by the 
Euseb., Chron. I. 253). The consequence of this enfeeblement of cession of 70 valleys (Strabo xi. 532). \\'hen Tigranes attempted 
the empire was that the governors of Armenia asserted their to  seize Cappadocia, and the Roman praetor P. Cornelius Sulla 
independence. Artaxias founded the kingdom of Great Armenia; advanced against him, Mithradates in 92 B.C. concluded the first 
Zariadris, that of Sophene on the Euphrates and the sources of treaty between Parthia and Rome (Plut. Sulla, v.; Liv. epit. 70). 
the Tigris (Strabo xi. 531). I n  other districts also, rebellions The dynastic troubles of the Seleucids in Syria gave him an 
occurred; and in the east, Euthydemus and his successors opportunity for  successful intervention (Jos. Alzt. Jud. xiii. 13, 4 ;  
(Demetrius, Eucratides, etc.) began the conquest of the Indus 14, 3) .  Shortly afterwards he died; and, with his death, the 
region and the Iranian borderland (Arachosia, Aria). (See BAC- hrsacid power collapsed for the second time. T h e  possession of 
TRIA; EUTHYDEMUS ; EUCRATIDES ; DEMETRIUS ; MENANDER.) the western provinces and the dominant position in western Asia 

But the energetic Seleucids fought desperately against their passed to the Armenian Tigranes (q.v.), who wrested from the 
fate. Antiochus IV. Epiphanes (176-163) restored once more Parthians Mesopotamia and the suzerainty of Atropatene, 
the Eastern dominion, defeated Artaxias of Armenia (Appian, Gordyene, Adiabene, Osroene. Simultaneously began a new and 
Syr. 45; Diod. xxxi. 17a; S. Jerome on Dart. xi. 40), restored severe conflict with the Scythians. Parthian coins, probably 
several towns in Babylonia and subdued the Elymaeans. His dating from this period (Wroth. Catal. of the Coins of Parthia, 
attempt, however, to  plunder the sanctuary of Nanaia failed 1903, p. xxx. and p. 40), mention victorious campaigns of 
(Polyb. xxxi. 11 ; cf. Maccab. i. 6, ii. I ,  13; App. Syr. 66). Persis, Parthian kings and a conquest of the provinces of Aria, Margiane 
also, and Media were still subject to  him. He tried to  strengthen and (?) Traxiane (cf. Strabo xi. jog). But how confused the 
Hellenism throughout his empire by settling Greek colonists and situation was is shown by the fact that in 76 B.C. the octogenarian 
mercenaries in the native towns-then, also, in Babylon and king Sanatruces was seated on the Parthian throne by  the 
Jerusalem-and granting them the right of Greek cities. But Scythian tribe of the Sacaraucians (cf. Strabo xi. 511; Trog. 
after his death a t  Gabae (Isfahan) in Persis (163 B.c.; cf. Polyb. Prol. 42). The names of his predecessors are not known to us. 
xxxi. 11; Maccab. i. 6, ii. g ;  Jos. Ant. Jud. xii. g, I ) ,  the Romans Obviously this period was marked by continual dynastic feuds 
took advantage of the dynastic broils to destroy the Seleucid (cf. Trog. Prol. 42). Not till Sanatruces's successor Phraates 
empire. They reduced its army and fleet, and favoured every re- 111. (70-57) do we find the kingdom again in a settled state. 
bellion: among others, that of the Jews. I n  spite of all, Demetrius A fact of decisive significance was that the Romans now began 
I. Soter (161-150) succeeded in suppressing (159) a revolt of to  advance against Tigranes. I n  vain Mithradates of Pontus and 
Timarchus of Miletus, governor of Babylon, who had occupied Tigranes turned to the Parthian king, the latter even proffering 
Media, assumed the title of "great king," and had been recognized restitution of the conquered frontier provinces. Phraates, though 
by  the Romans (Appian, Syr. 45-47; Trogus, Prol. 34; Diod. rightly distrusting Rome, nevertheless concluded a treaty with 
xxxi. 27 A; cf. the coins of T i m a r ~ h u s ) . ~  Lucullus (69 B.c.) and with Pompey, and even supported the 

T h e  Parthian Empire.-Meanwhile. in the east, the Arsacids latter in his campaign against Tigranes in 66. But after the 
had begun their expansion. Phraates I. (c. 175-170) subdued victory it  was manifest that the Roman general did not con- 
the Mardians in  Elburz. His brother Mithradates I. ( c .  170- sider himself bound by the Parthian treaty. When Tigranes had 
138) had to sustain a difficult war with Eucratides of Bactria, submitted, Pompey received him into favour and extended the 
but eventually succeeded in wresting from him some districts Roman supremacy over the vassal states of Gordyene and 
on the Turanian frontier. Indeed, he penetrated as far as, and Osroene; though he had allured the Parthian king with the pros- 
farther than, the Indus (Diod, xxxiii. 18; Oros. v. 4, 16). In the pect of the recovery of his old possessions as far as the Euphrates. 
west he conquered Media, and thence subdued Babylonia. H e  Phraates complained, and simultaneously attacked Tigranes, now 

lFor the whole of this period see further ANTIGOYUS; A N T I O C H ~ ~  a Roman vassal (64 B.c.1. But when P o m ~ e ~  refused reparation 
I.-= ; SELEUCID DYNASTY ; HELLENISM. 1 Phraates recognized that he was too weak to begin the struggle 
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with Rome, and contented himself with forming an alliance with 
Tigranes, in hopes that the future would bring an opportunity for 
his revenge (Dio Cass. xxxvi. 3, j ;  xxxvii. j sqq.; Plut. Luc. 30; 
Pomp. 33, 38; cf. Sallust's letter of Mithradates to Arsaces). 

Although Phraates 111. had not succeeded in regaining the 
full power of his predecessors, he felt justified in again assuming 
the title "king of kingsu-which Pompey declined to acknowledge 
-and even in proclaiming himself as "god" (Phlegon, fr.  12 up. 
Phot. cod. 97; and on part of his coins), but in 57 B.C. the "god" 
was assassinated by his sons Orodes and Mithradates. 

Orga?zization.-The Parthian empire, as founded by the con- 
quests of Mithradates I. and restored, once by Mithradates 11. 
and again by Phraates III . ,  was, to all exterior appearance, a 
continuation of the Achaemenid dominion. Thus the Arsacids 
now began to assume the old title "king of kings" (the shahanshah 
of modern Persia), though previously their coins, as a rule, had 
borne only the legend "great king." The official version, preserved 
by Arrian in his Parthica (up. Phot. cod. 58: see PARTHIA), de- 
rives the line of these chieftains of the Parnian nomads from 

, Artaxerxes 11. In  reality, however, the Parthian empire was totally 
different from its predecessor, both externally and internally. I t  
was anything rather than a world-empire. The countries west 
of the Euphrates never owned its dominion, and even of Iran 
itself not one-half was subject to  the Arsacids. There were in- 
deed vassal states on every hand, but the actual possessions of the 
kings-the provinces governed by their satraps-consisted of a 
rather narrow strip of land, stretching from the Euphrates and 
north Babylonia through southern Media and Parthia as far as 
Arachosia (north-west Afghanistan), and following the course 
of the great trade-route which from time immemorial had carried 
the traffic between the west of Asia and India. We still possess 
a description of this route by Isidore of Charax, probably dating 
from the Augustan period (in C. Miiller, Geographi graeci 
minoyes, vol. i.), in which is contained a list of the IS imperial 
provinces, known also to Pliny (vi. 112; cf. 41). Isidore, indeed, 

enumerates 19; but, of these, Sacastene formed no part of the 
Parthian empire, as has been shown by von Gutschmid. 

The lower provinces (i.e. the districts west of Parthia) are: 
( I )  Mesopotamia, with northern Babylonia, from the Euphrates 
bridge at  Zeugma to Seleucia on the Tigris; ( 2 )  Apolloniatis, the 
plain east of the Tigris, with Artemita; (3) Chalonitis, the hill- 
country of Zagrus; (4) Western Media; ( 5 )  Cambadene, with 
Bagistana (Behistun) the mountainous portions of Media; (6) 
Upper Media, with Ecbatana; ( 7 )  Rhagiane or Eastern Media. 
Then with the Caspian Gates-the pass between Elburz and the 
central desert, through which lay the route from west Iran to  
east Iran-the upper provinces begin; (8) Choarene and (9) 
Comisene, the districts on the verge of the desert; (10) 
Hyrcania; (11) Astabene, with the royal town Asaac on the 
Attruck (see PARTHIA) ; (12) Parthyene with Parthaunisa, where 
the sepulchres of the kings were laid; (13) Apavarcticene (now 
Abiward, with the capital Kelat) ; (14) IlIargiane (Merv) ; ( I  5) 
Aria (Herat);  (16) Anauon, the southern portion of Aria; (17) 
Zarangiane, the country of the Drangians, on the lake of 
Hamun; (18) Arachosia, on the Etymander (Helmand), called 
by the Parthians "White India," extending as far  as Alexan- 
dropolis (Kandahar), the frontier city of the Parthian empire. 

On the lower Etymander, the Sacae had established them- 
selves-obviously on the inroad of the Scythian tribes-and 
after them the country was named Sacastene (now Sejistan, 
Seistan). Through it  lay the route to  Kandahar; and for this 
reason the district is described by Isidore, though i t  formed no 
part of the Parthian empire. 

Round these provinces lay a ring of numerous minor states, 
which as a rule were dependent on the Arsacids. They might, 
however, partially transfer their allegiance on the rise of a new 
power (e.g. Tigranes in Armenia) or a Roman invasion. Thus it  
is not without justice that the Arsacid period is described, in 
the later Persian and Arabian tradition, as the period of "the 
kings of the part-kingdomsn-among which the Ashkanians (i .e.  
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the Arsacids, from Xshak, the later pronunciation of the name 
Arshak=Arsaces) had won the first place. This tradition, how- 
ever, is nebulous in the extreme; the whole list of kings, which 
it  gives, is totally unhistorical; only the names of one Balash 
(=Vologaeses) and of the last Ardewan (=Artabanus) having 
been preserved. The period, from the death of Alexander to the 
Sassanid Ardashir I., is put by the Persian tradition a t  266 years; 
which was afterwards corrccted, after Syro-Grecian evidence, 
to 523 years. The actual number is 54s years (i.e. 323 B.C. to 
A.D. 226). The statements of the Armenian historians as to this 
period are also absolutely worthless. 

The ten most important of the vassal states were:- 
I.  The kingdom of Osroene (q.v.) in the north-east of 

Mesopotamia with Edessa as capital, founded about 130 B.C. by 
the chieftain of an Arabian tribe, the Orrhoei, which established 
itself there. 

2. T o  this must be added, the numerous Arabian tribes of the 
Mesopotamian desert, under their chiefs, among whom one 
Alchaudonius comes into prominence in the period of Tigranes 
and Crassus. Their settlement in Mesopotamia was encouraged 
by Tigranes, according to Plutarch (Luc. 2 1 )  and Pliny (vi. 
142). In  later times the Arabic town Atra in an oasis to the 
west of the Tigris, governed by its own kings. gained special 
importance. 
* 3 and 4. T o  the east of the Tigris lay two kingdoms: Gordyene 
(or Cordyene), the country of the Carduchians (now Bohtan), a 
wild mountainous district south of Armenia; and Adiabene 
(Hadyab) the ancient Assyria, on either side of the Zab (Lycus). 

5. On the farther side of Zagrus, adjoining Adiabene on the 
east, was the kingdom of Atropatene in north Media, now often 
simply called Media (9.v.). 

While the power of Armenia was at  its height under Tigranes 
(86-69 B.c.) all these states owned his rule. After the victories 
of Pompey, however, the Romans claimed the suzerainty, so that, 
during the next decades and the expeditions of Crassus and An- 
tony, they oscillated between Rome and Parthia, though their 
inclination was generally to the latter. For they were all Orientals 
and, consciously or unconsciously, representatives of a reaction 
against that Hellenism which had become the heritage of Rome. 
At the same time the loose organization of the Parthian empire, 
afforded them a greater measure of independence than they could 
hope to enjoy under Roman suzerainty. 

6. I n  the south of Babylonia, in the district of Mesene (the 
modern iMaisan) , after the fall of Antiochus Sidetes ( I  29 B.c.) , 
an Arabian prince, Hyspaosines or Spasines (in a cuneiform in- 
scription of 127, on a clay tablet dated after this year, he is called 
Aspasine) founded a kingdom which existed till the rise of the 
Sassanian empire. I t s  capital was a city (mod. Mohammerah), 
first founded by Alexander on an artificial hill by the junction of 
the Eulaeus (Karun) with the Tigris, and peopled by his veterans. 
The town, which was originally named Alexandria and then re- 
built by Antiochus IV. as Antiochia, was now refortified with 
dikes by Spasines, and named Spasinu Charax ("the wall of 
Spasines"), or simply Charax (Plin. vi. 138 seq.). In  the follow- 
ing centuries it was the main mercantile centre on the Tigris 
estuary. 

The kingdom of Mesene, also called Characene, is known to 
us from occasional references in various authors, especially 
Lucian (Macrobii, 16), as well as from numerous coins, dated 
by the Seleucian era, which allow us to  frame a fairly complete 
list of the kings.' The Arabian dynasty speedily assimilated 
itself to  the native population; and most of the kings bear 
Babylonian-in a few cases, Parthian-names. The official lan- 
guage was Greek, till, on the destruction of Seleucia (A.D. 164), 
it was replaced on the coinage by Aramaic. Another Babylonian 
dynast must have been Hadadnadinaches (c. roo B.c.), who built 
in Tello the fortified palace which has been excavated'by de 
Sarzec. 

'See Saint-Martin, Recherches sur la Misthe et la Characlne (1838) ; 
Reinaud, Jfemoires sur te royat~me d~ la Me'skne (1861) ; E. Bahelon 
"Nomism. et chronol. des dynastes de la Charache" in Journ. Internat 
d'Archeo2. numism. vol. I. (1898). 

7. East of the Tigris lay the kingdom of Elymais (Elam), to  
which belonged Susa and its modern representative Ahwaz, 
farther down on the Eulaeus. The Elymaeans, who had already 
offered a repeated resistance to  the Seleucids, were subdued by 
Mithradates I., as we have mentioned above.; but they remained 
a separate state, which often rebelled against the Arsacids (Strabo 
xvi. 744; cf. Plut. Pomp. 36; Tac. Ann. vi. so).  Of the kings 
who apparently belonged to a Parthian dynasty, several bearing 
the name Cammascires are known to us from coins dated 81 and 
71 B.C. One of these is designated by Lucian (Macrobii, 16) "king 
of the Parthians"; while the coinage of another, Orodes, dis- 
plays Aramaic script (Allotte de la Fujie, Rev. num., 4me serie, 
t. vi. p. 92 sqq., 1902). The kingdom, which is seldom mentioned, 
survived till Ardashir I In  its neighbourhood Strabo mentioned 
"the minor dynasties of the Sagapenians and Silacenians" (xvi. 
745). The Uxians, moreover, with the Cossaeans and other 
mountain tribes, maintained their independence exactly as under 
the later Achaemenids (Strabo xvi. 744; Plin. vi. 133). 

8. The district of Persis, the local dynasts, became inde- 
pendent after the time of Antiochus IV. They perpetuated the 
Achacnienian traditions, and on their ioil~>-whi~h bear the 
Persian language in Aramaic characters, i.e., the so-called Pahlavi 
-appear as zealous adherents of Zoroastrianism and the Fire- 
cult (see PERSIS). They were forced, however, to  acknowledge 
the suzerainty of Parthia, to  which they stood in the same position 
as the Persians of Cyrus and his forefathers to the Median em- 
pire (cf. Strabo xv. 728, 733, 736; Lucian, ilfacrob. 15). I n  later 
times, before the foundation of the Sassanid dominion, Persis 
was disintegrated into numerous small local states. Even in 
Carmania we find independent kings, one of whom gave his name 
to a town Vologesocerta (Balashkert). 

9. The east of Iran-Bactria with Sogdiana, Eastern Arachosia 
and Gedrosia-was never subject to  the Arsacids. Here the 
Graeco-Bactrian and Graeco-Indian kingdoms held their own, 
till, in 139 B.c., they succumbed before the invading Mongolian 
and Scythian tribes (see BACTRIA and works quoted there). But 
in the Indus district the Greek kings held their ground for an 
appreciably longer period and, for a while, widely extended their 
power (see MENANDER OF INDIA). Among the kings then fol- 
lowing, only known to us from their coins, there appears a 
dynasty with Iranian and sometimes peculiarly Parthian names 
which seems to have reigned in the Punjab and Arachosia. I t s  
best-known representative, Gondophares or Hyndopherres, to  
whom legend makes the apostle Thomas write, reigned over 
Arachosia and the Indus district about A.D. 20. Further, about 
A.D. 70, the Periplus of the Erythraean sea mentions that the 
great commercial town of Minnagar in the Indus Delta was 
under Parthian kings, "who spent their time in expelling one 
another." Here, then, it  would seem there existed a Parthian 
dynasty, which probably went back to the conquests of Mith- 
radates I. (cf. Vincent A. Smith, "The Indo-Parthian Dynasties 
from about 1 2 0  B.C. to  A.D. 100," in the Zeitschr. der deutschen 
morgenl. Gesellsch. 60, 1906). Naturally, such a dynasty would 
not long have recognized the suzerainty of the Arsacids. I t  suc- 
cumbed to the Indo-Scythian empire of the Kushana, who had 
obtained the sovereignty of Bactria as early as about A.D. 50, and 
thence pressed onward into India. I n  the period of the Periplus 
(c. A.D. 70) the Scythians were already settled in the Indus valley 
( p p  38, 41, 48), their dominion reaching its zenith under 
Kanishka (c. A.D. I 23-1 53). 

This empire of the Kushana merits special mention here, on 
account of its peculiar religious attitude, which we may gather 
from the coins of its kings, on which an alphabet taken from the 
Greek is employed (cf. Aurel Stein, "Zoroastrian Deities on 
Indo-Scythian Coins," in The Babylonian and Oriental Record, 
vol. i., 1887). Kanishka, as is well known, had embraced 
Buddhism, and some of his coins bear the image and name of 
Buddha. Iranian divinities, however, predominate on his cur- 
rency: Mithras (Mihro or Helios) ; the Moon Mah (also Selene) ; 
Athro, the Fire; Orthragno (Verethragna); Pharro=Farna 
(hvarena), "the majesty of kingship"; Teiro=Tir ( T i s t r ~ a  "the 
archer"); Nana (Nanaia); and others. Here, then, we have a 
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perfect example of syncretism; as in the Mithras cult in Ar- 
menia, Asia Minor, and still further in the Roman empire. 
Buddhism and Zoroastrianism have been wedded in the state re- 
ligion, and, in characteristic Indian fashion, are on the best of 
terms with one another, precisely as, in the Chinese empire at  
the present day, we find the most varied religions, side by side, 
and on an equal footing. 

10. Originally, a part of the Turanian steppe belonged to the 
Arsacids; it  was the starting-point of their power. Soon, however, 
the nomads (Dahae) gained their independence, and, as we have 
seen, repeatedly attacked and devastated the Parthian empire 
in conjunction with the Tocharians and other tribes of Sacae and 
Scythians. In  the subsequent period, again, we shall frequently 
meet them. 

Character of the Empire.-It may appear surprising that the 
Arsacids made no attempt to incorporate the minor states in the 
empire and create a great and united dominion, such as existed 
under the Achaemenids and was afterwards restored by the Sas- 
sanids. This fact is the clearest symptom of the inner weakness 
of their empire and of the small power wielded by the "king of 
kings." In  contrast alike with its predecessors and its successors, 
the Arsacid dominion was peculiarly a chance formation-a state 
which had come into existence through fortuitous external cir- 
cumstances, and had no firm foundation within itself, or any 
intrinsic raison d'2tre. 

Three elements, of widely diiferent kinds, contributed to its 
origin and defined its character. I t  was sprung from a predatory 
nomad tribe (the Parnian Dahae, Scythians) which had estab- 
lished itself in Khorasan (Parthia), on the borders of civilization, 
and thence gradually annexed further districts as the political 
situation or the weakness of its neighbours allowed. Conse- 
quently, these nomads were the main pillar of the empire, and 
from them were obviously derived the great magnates, with their 
huge estates and hosts of serfs, who composed the imperial coun- 
cil, led the armies, governed the provinces and made and unmade 
the kings (Strabo xi. 515; Justin xli. 2; the former terming them 
avyyeveis "kinsmen" of the king, the latter probuli). Of these 
great families that of Surenas held the privilege of setting the 
diadem on the head of the new king (Plut. Crass. 21; Tac. Ann. 
vi. 42). 

The military organization, moreover, was wholly nomadic in 
character. The nucleus of the army was formed of armoured 
horsemen, excellently practised for long-distance fighting with 
bow and javelin, but totally unable to  venture on a hand-to-hand 
conflict, their tactics being rather to swarm round the enemy's 
squadrons and overwhelm them under a hail of missiles. When 
attacked they broke up, as it  seemed, in hasty and complete flight, 
and having thus led the hostile army to break its formation, they 
themselves rapidly reformed and renewed the assault. How dif- 
ficult i t  was for infantry to  hold their own against these mounted 
squadrons was demonstrated by the Roman campaigns, especially 
in broad plains like those of Mesopotamia. I n  winter, however, 
the Parthians were powerless to wage war, as the moisture of the 
atmosphere relaxed their bows. The infantry, in contrast with its 
earlier status under the Persians, was wholly neglected. On the 
other hand, every magnate put into the field as many mounted 
warriors as possible, chiefly servants and bought slaves, who, like 
the Janissaries and Mamelukes, were trained exclusively for war. 
Thus Surenas, in 53 B.c., is said to have put a t  the king's dis- 
posal 1,000 mailed horsemen and, in all, ~ o , o o o  men, including the 
train, which also comprised his attendants and harem (Plut. 
Crass. 21; description of the military organization in Dio Cass. 
40, 15; Justin xli. 2 ) .  In  the army of 50,000 mounted men 
which took the field against Mark Antony there were, says Justin, 
only 400 freemen. 

How vital was the nomadic element in the Parthian empire is 
obvious from the fact that, in civil wars, the deposed kings con- 
sistently took refuge among the Dahae or Scythians and were 
restored by them. But, in Parthia, these nomads were amalga- 
mated with the native peasantry, and, with their religion, had 
adopted their dress and manners. Even the kings, after the 
first two or three, wear their hair and beard long, in the Iranian 

fashion, whereas their predecessors are beardless. Although the 
Arsacids are strangers to  any deep religious interest (in contrast 
to the Achaemenids and Sassanids), they acknowledge the Per- 
sian gods and the leading tenets of Zoroastrianism. They erect 
fire-altars and even obey the command to abandon all corpses t o  
the dogs and fowls (Justin xli. 3 ) .  The union, moreover, recom- 
mended by that creed, between brother and sister-and even son 
and mother-occurs among them. Consequently, beside the 
council of the nobility, there is a second council of "Magians and 
wise men" (Strabo xi. 515). 

Again, they perpetuate the traditions of the Achaemenid em- 
pire. The Arsacids assume the title "kings of kings" and derive 
their line from Artaxerxes 11. Further, the royal apotheosis, SO 

common among them and recurring under the Sassanids, is prob- 
ably not so much of Greek origin as a development of Iranian 
views. For at  the side of the great god Ahuramazda there stands 
a host of subordinate divine beings who execute his will-among 
these the deified heroes of legend, to  whose circle the king is now 
admitted, since on him Ahuramazda has bestowed victory and 
might. 

This gradual Iranianization of the Parthian empire is shown by 
the fact that the subsequent Iranian traditions, and Firdousi in 
particular, apply the name of the "Parthian" magnates (Pah- 
lavan) to the glorious heroes of the legendary epoch. Conse- 
quently, also, the language and writing of the Parthian period, 
which are retained under the Sassanids, received the name 
Pahlavi, i.e., "Parthian." The script was derived from the Aramaic. 

But to these Oriental elements must be added that of Hellen- 
ism, the dominant world-culture which had penetrated into 
Parthia and Media. I t  was indispensable to  every state which 
hoped to play some part in the world and was not so utterly 
secluded as Persis and Atropatene; and the Arsacids entertained 
the less thought of opposition as  they were destitute of an in- 
dependent national basis. All their external institutions were 
borrowed from the Seleucid empire: their coinage with its Greek 
inscriptions and nomenclature; their Attic standard of currency; 
and, doubtless, a great part of their administration also. I n  the 
towns Greek merchants were everywhere settled. Mithradates I .  
even followed the precedent of the Seleucids in building a new 
city, Arsacia, which replaced the ancient Rhagae (Rai, Europus) 
in Media. The further the Arsacids expanded the deeper they 
penetrated into the province of Hellenism; the first Mithradates 
himself assumed, after his great conquests, the title of Philhel- 
Zen, "the protector of Hellenism," which was retained by almost 
all his successors. Then follow the surnames Epiphanes "the 
revealed god," Dikaios "the just," Euergetes "the benefactor," 
all of them essentially Greek in their reference, and also regu- 
larly borne by all the kings. After the conquest of the Euphrates 
and Tigris provinces it was imperative that the royal residence 
should be fixed there. But as no one ventured to transfer the 
royal household and the army, with its hordes of wild horsemen, 
to the Greek town of Seleucia, and thus disorganize its commerce, 
the Arsacids set up  their abode in the great village of Ctesiphon, 
on the left bank of the Tigris, opposite to  Seleucia, which ac- 
cordingly retained its free Hellenic constitution (see CTESIPHON 
AND SELEUCIA). SO also Orodes I. spoke good Greek, and Greek 
tragedies were staged a t  his court (Plut. Crass. 33). 

In spite of this, however, the rise of the Arsacid empire marks 
the beginning of a reaction against Hellenism-not, indeed, a 
conscious or official reaction, but a reaction which was all the 
more effective because it depended on the impetus of circum- 
stances working with all the power of a natural force. The 
essential point is that the east is completely divorced from the 
Mediterranean and the Hellenic world, that it  can derive no fresh 
powers from that quarter, and that, consequently, the influence 
of the Oriental elements must steadily increase. This process 
can be.most clearly traced on the coins-almost the sole me- 
morials that the Parthian empire has left. From reign t o  reign 
the portraits grow poorer and more stereotyped, and the inscrip- 
tions more neglected, till i t  becomes obvious that the engraver 
himself no longer understood Greek but copied mechanically the 
signs before his eyes, as is the case with the contemporary Indo- 
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Scythian coinage, and also in Mesene. Indeed, after Vologaeses 
I. (51-77), the Aramaic script is occasionally employed. The 
political opposition to  the western empires, the Seleucids first, 
then the Romans, precipitated this development. Naturally 
enough the Greek cities beheld a liberator in every army that 
marched from the west, and were ever ready to cast in their lot 
with such-a disposition for which the subsequent penalty was 
not lacking. The Parthian magnates, on the other hand, with the 
army, would have little to  do with Greek culture and Greek modes 
of life, which they contemptuously regarded as effeminate and 
unmanly. They required of their rulers that they should live in 
the fashion of their country, practise arms and the chase, and 
appear as  Oriental sultans, not as Grecian kings. 

These tendencies taken together explain the radical weakness 
of the Parthian empire. I t  was easy enough to collect a great 
army and achieve a great victory; i t  was absolutely impossible 
to hold the army together for any longer period, or to conduct a 
regular campaign. The Parthians proved incapable of creating 
a firm, united organization, such as the Achaemcnids before them, 
and the Sassanids after them gave to their empire. The kings 
themselves were toys in the hands of the magnates and the army 
who, tenaciously as they clung to the anointed dynasty of the 
Arsacids, were utterly indifferent to the person of the individual 
Arsacid. Every moment they were ready to overthrow the reign- 
ing monarch and to seat another on his throne. The kings, for 
their part, sought protection in craft, treachery and cruelty, and 
only succeeded in aggravating the situation. More especially they 
saw an enemy in every prince, and the worst of enemies in their 
own sons. Sanguinary crimes were thus of everyday occurrence 
in the royal household; and frequently it  was merely a matter of 
chance whether the father anticipated the son, or the son the 
father. The conditions were the same as obtained subsequently 
under the Mohammedan caliphate ( q . v . )  and the empire of the 
Ottomans. The internal history of the Parthian dominion is an 
unbroken sequence of civil war and dynastic strife. 

For the literature dealing with the Parthian empire see PARTHIA. 
The Wars with Rome.-These conditions elucidate the fact 

that the Parthian empire, though founded on annexation and 
perpetually menaced by hostile arms in both the east and the 
west, yet never took a strong offensive after the days of Mithra- 
dates 11. I t  was bound to protect itself against Scythian 
aggression in the east and Roman aggression in the west. T O  
maintain, or regain, the suzerainty over Mesopotamia and the 
vassal states of that region, as also over Atropatene and Armenia, 
was its most imperative task. Yet it  always remained on the 
defensive and even so was lacking in energy. Whenever it made 
an effort to  enforce its claims, it  retreated so soon as it was 
confronted by  a resolute foe. 

Thus the wars between Parthia and Rome proceeded, not from 
the Parthians--deeply injured though they were by the en- 
croachments of Pompey-but from Rome herself. Rome had 
been obliged, reluctantly enough, to  enter upon the inheritance 
of Alexander the Great; and, since the time of Pompey, had 
definitely subjected to her dominion the Hellenistic countries as 
far as the Euphrates. Thus the task now faced them of annexing 
the remainder of the Macedonian empire, the whole east from 
the Euphrates to  the Indus, and of thereby saving Greek civiliza- 
tion (cf. Plut. Comp. Nic. et  Crass. 4). The aristocratic republic 
quailed before such an enterprise, though Lucullus, a t  the height 
of his successes, entertained the thought (Plut. Luc. 30). But the 
ambitious men, whose goal was to  erect their own sovereignty 
on the ruins of the republic, took up the project. With this ob- 
jective M. Licinius Crassus, the triumvir, in 54 LC., took the 
aggressive against Parthia, the occasion being favourable owing 
t o  the dynastic troubles between Orodes I., the son of Phraates 
III . ,  and his brother Mithradates 111. Crassus fell on the field 
of Carrhae (June 9, 53 B.c.). With this blesopotamia was re- 
gained by the Parthians, and King Artavasdes of Armenia now 
entered their alliance. But, apart from the ravaging of Syria 
(I;? B.c.) by Pacorus the son of Orodes, the threatened attack on 
the Roman empire was carried into effect neither then nor during 
the civil war of Caesar and Pompey. At the time of his assassina- 

tion Caesar was intent on resuming the expedition of Crassus. 
The Parthians formed a league with Brutus and Cassius, as  
previously with Pompey, but gave them no support, until in 40 
B.C. a Parthian army, led by Pacorus and the republican general 
Labienus, harried Syria and Asia Minor. But it  was easily re- 
pulsed by Ventidius Bassus, the lieutenant of Mark Antony. 
Pacorus himself fell on June 9, 38 B.C. a t  Gindarus in northern 
Syria. Antony then attacked the Parthians in 36 B.c., and pene- 
trated through Armenia into Atropatene, byt was defeated by 
Phraates 1V.-who in 37 B.C. had murdered his father Orodes I. 
-and compelled to  retreat with heavy losses. The continuation 
of the war was frustrated by the conflict with Octavian. Armenia 
alone was again subdued in 34 B.C. by Antony, who treacherously 
captured and executed King Artavasdes. 

Roman opinion universally expected that Augustus would take 
up the work of his predecessors, annihilate the Parthian dominion, 
and subdue the east as far as the Indians, Scythians and Seres 
(cf. Horace and the other Augustan poets). But Augustus dis- 
appointed these expectations. His whole policy and the needs of 
the newly organized Roman empire demanded peace. His efforts 
were devoted to reaching a nzodus ~ i r i n d i ,  by which the authority 
of Rome and her most vital claims might be peacefully vindi- 
cated. This the weakness of Parthia enabled him t o  effect with- 
out much difficulty. His endeavours were seconded by the revolt 
of Tiridates II. ,  before whom Phraates IV. was compelled to flee 
(32 B.c.), till restored by the Scythians. Augustus lent no sup- 
port to Tiridates in his second march on Ctesiphon (26 B.c.), but 
Phraates was all the more inclined on that account to  stand on 
good terms with him. Consequently in 2 0  B.c., he restored the 
standards captured in the victories over Crassus and Antony, 
and recognized the Roman suzerainty over Osroene and Armenia. 
I n  return, the Parthian dominion in Babylonia and the other 
vassal states were left undisputed. 

Thus it  was due not to the success and strength of the 
Parthians but entirely to  the principles of Roman policy as de- 
fined by Augustus that their empire appears as a second great 
independent power, side by side with Rome. The precedence of 
the Caesars, indeed, was always admitted by the Arsacids; and 
Phraates IV. soon entered into a state of dependency on Rome 
by sending (g B.c.) four of his sons as hostages to Augustus-a 
convenient method of obviating the danger threatened in their 
person, without the necessity of killing them. I n  4 B.c., however, 
Phraates was assassinated by his favourite wife Musa and her 
son Phraates V. I n  the subsequent broils a Parthian faction 
obtained the release of one of the princes interned in Rome as 
Vonones I. (A.D. 8). H e  failed, however, to  maintain his position 
for  long. H e  was a stranger to  the Parthian customs, and the 
feeling of shame a t  dependency on the foreigner was too strong. 
So the rival faction brought out another Arsacid, resident among 
the Scythian nomads, Artabanus II. ,  who easily expelled Vonones 
-only to create a host of enemies by his brutal cruelty, and to 
call forth fresh disorders. 

Similar proceedings were frequently repeated in the period 
following. I n  the intervals the Parthians made several attempts 
to reassert their dominion over Armenia and there install an 
Arsacid prince; but on each occasion they retreated without 
giving battle so soon as the Romans prepared for war. Only the 
dynasty of Atropatene was finally deposed and the country placed 
under an Arsacid ruler. Actual war with Rome broke out under 
Vologaeses I. (51-77), who made his brother Tiridates king of 
Armenia. After protracted hostilities, in which the Roman army 
was commanded by Cn. Domitius Corbulo, a peace was con- 
cluded in A.D. 63, confirming the Roman suzerainty over Armenia 
but recognizing Tiridates as king (see CORBULO). Tiridates him- 
self visited Rome and was there invested with the diadem by 
Nero (A.D. 66). After that Armenia continued under the rule of 
an Arsacid dynasty. 

These successes of Vologaeses were counterbalanced by seri- 
ous losses in the east. H e  was hampered in an energetic campaign 
against Rome by attacks of the Dahae and Sacae. Hyrcania, also, 
revolted and asserted its independence under a separate line of 
kings. A little later the Alans, a great Iranian tribe in the south 
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of Russia-the ancestors of the present-day Ossets-broke for 
the first time through the Caucasian passes, and ravaged Media 
and Armenia-an incursion which they often repeated in the 
following centuries. 

On the other side, the reign of Vologaeses I. is characterized 
by a great advance in the Oriental reaction against Hellenism. 
The line of Arsacids which came to the throne in the person of 
Artabanus 11. ( AD.  10) stands in open opposition to the old 
kings with their leanings to  Rome and, a t  least external, tinge 
of Hellenism. The new rCgime obviously laid much more stress 
on the Oriental character of their state, though Philostratus, in 
his life of Apollonius of Tyana (in reality a fantastical romance 
which contains scarcely any historical information), states that 
Vardanes I .  (A.D. 4-45), the rival king to the brutal Gotarzes 
(A.D. 4-51), was a cultivated man (Vit. Ap. i. 22, 28, 31 sqq.); 
and Vologaeses I .  is distinguished by the excellent relations which 
subsisted all his life between himself and his brothers Pacorus 
and Tiridates, the kings of Media and Armenia. But the coins of 
Vologaeses I .  are quite barbarous, and for the first time on some 
of them appear the initials of the name of the king in Aramaic 
letters by the side of the Greek legend. The Hellenism of Seleucia 
was now attacked with greater determination. For seven years 
(A.D. 37-43) the city maintained itself in open rebellion (Tac. 
Ann. xi. 8 seq.), till a t  last i t  surrendered to Vardanes, who in 
consequence enlarged Ctesiphon, which was afterwards fortified 
by Pacorus (A.D. 78-105: v. Ammian, 23, 6, 23). In  the neigh- 
bourhood of the same town Vologaeses I .  founded a city 
Vologesocerta (Balashkert), to  which he attempted to transplant 
the population to Seleucia (Plin. vi. 1 2 2 :  cf. Th. Noldeke in 
Zeitschr. d. deutsch. morgenl. Gesellschaft, xxviii., 100). Another 
of his foundations was Vologesias (the Arabian Ullaish), situated 
near Hira on the Euphrates, south of Babylon, which did appre- 
ciable damage to the commerce of Seleucia and is often men- 
tioned in inscriptions as the destination of the Palmyrene 
caravans. 

After Vologaeses I. follows a period of great disturbances. The 
literary tradition, indeed, deserts us almost entirely, but the coins 
and isolated literary references prove that during the years A.D. 
77 to f47, two kings, and sometimes three or more, were 
often reigning concurrently (Vologaeses 11. 77-79, and 111.-117; 
Pacorus 7s-c. 105 ; Osroes 106-1 29 ; Mithradates V. I 29-147 ; 
also Artabanus 111. 8-81; Mithradates IV. and his son Sana- 
truces 11. I I j ; and Parthamaspates I 16-1 I 7). Obviously the 
empire can never have been a t  peace during these years, a fact 
which materially assisted the aggressive campaigns of Trajan 
(113-117) Trajan resuscitated the old project of Crassus and 
Caesar, by which the empire of Alexander as far as India was 
to be won for western civilization. I n  pursuance of this plan he 
reduced Armenia, Mesopotamia and Babylonia to the position of 
imperial provinces. On his death, however, Hadrian immediately 
reverted to the Augustan policy and restored the conquests. 
Simultaneously there arose in the east the powerful Indo-Scythian 
empire of the Kushana, which doubtless limited still further the 
Parthian possessions in eastern Iran. 

An era of quiet seems to have returned with Vologaeses 111. 
(147- I~I ) ,  and we hear no more of rival kings. With the Roman 
empire a profound peace had reigned since Hadrian ( I  171, which 
was first disturbed by the attack of Marcus Aurelius and Aelius 
Verus in 162. This war, which broke out on the question of 
Armenia and Osroene, proved of decisive significance for the 
future development of the east, for, in its course, Seleucia was 
destroyed by the Romans under Avidius Cassius (164). The 
downfall of the great Greek city sealed the fate of Hellenism 
in the countries east of the Euphrates. Henceforward Greek 
culture practically vanishes and gives place to Aramaic; it is 
significant that in future the kings of Mesene stamped their 
coinage with Aramaic legends. This Aramaic victory was power- 
fully aided by the ever-increasing progress of Christianity, which 
soon created, as is well known, an Aramaic literature of which 
the language was the dialect of Edessa, a city in which the last 
king of Osroene, Abgar IX.  (179-214), had been converted to 
the faith. After th3t Greek culture and Greek literature were 

only accessible to the Orientals in an Aramaic dress. Vologaeses 
111. is probably also the king Valgash, who, according to a native 
tradition, preserved in the Dinkart, began a collection of the 
sacred writings of Zoroaster-the origin of the Avesta which has 
come down to us. This would show how the national Iranian 
element in the Parthian empire was continually gathering strength. 

The Roman war was closed in 165 by a peace which ceded 
north-west Mesopotamia to  Rome. Similar conflicts took place 
in 195-202 between V~logaeses IV. (191-209) and Septimius 
Severus, and again in 216-217 between Artabanus IV. (209-226) 
and Caracalla. They failed, however, to  affect niaterially the 
position of the two empires. 

T h e  Sassanian Empire.-That the Arsacid empire should 
have endured some 350 years after its foundation, was a re- 
sult, not of internal strength, but of chance working in its external 
development. I t  might equally well have so existed for centuries 
more. But under Artabanus IV. the catastrophe came. I n  his 
days there arose in Persis-precisely as Cyrus had arisen under 
Astyages the Mede-a great personality. Ardashir (Artaxerxes) 
I., son of Papak (Babek), the descendant of Sasan, was the sov- 
ereign of one of the small states intc which Persis had gradually 
fallen. His father Papak had taken possession of the district of 
Istakhr, which had replaced the old Persepolis, long a mass of 
ruins. Thence Ardashir I., who reigned from about A.D. 212, sub- 
dued the neighbouring potentates-disposing of his own brothers 
among the rest. This proceeding quickly led to war with his 
suzerain Artabanus IV. The conflict was protracted through sev- 
eral years, and the Parthians were worsted in three battles. The 
last of these witnessed the fall of Artabanus (A.D. 224), though a 
Parthian king, Artavasdes-perhaps a son of Artabanus 1V.-who 
is only known to us from his own coins, appears to have retained a 
portion of the empire for some time longer. The members of the 
Arsacid line who fell into the hands of the victor were put to  
death; a number of the princes found refuge in Armenia, where 
the Arsacid dynasty maintained itself till A.D. 429. The remainder 
of the vassal states-Carmania, Susiana, Sakastan (Seistan), 
Mesene-were ended by Ardashir; and the autonomous desert 
fortress of Hatra in Mesopotamia was destroyed by his son Shapur 
(Sapor) I., according to the Persian and Arabian traditions, 
which, in this point, are deserving of credence. The victorious 
Ardashir then took possession of the palace of Ctesiphon and 
assumed the title "King of the kings of the Iranians" (Paa~Xcbs 
paarXiwv 'Apravijv). 

The new empire founded by Ardashir I.-the Sassanian, or 
Neo-Persian empire-is essentially different from that of his 
Arsacid predecessors. I t  is, rather, a continuation of the Achae- 
menid traditions which were still alive on their native soil Con- 
sequently the national impetus-already clearly revealed in the 
title of the new sovereign-again becomes strikingly manifest. 
The Sassanian empire, in fact, is once more a national Persian 
or Iranian empire. The religious element is, of course, inseparable 
from the national, and Ardashir, like all the dynasts of Persis, 
was an ardent devotee of the Zoroastrian doctrine, and closely 
connected with the priesthood. I n  his royal style he assumed 
the designation "Mazdayasnian" (hlaa6&avas),  and the fire-cult 
was everywhere vigorously disseminated. Simultaneously the 
old claims to world dominion made their reappearance. After 
the defeat of Artabanus, Ardashir, as heir of the Achaemenids, 
formulated his pretensions to the dominion of western Asia (Dio. 
Cass. 80, 3 ; Herodian vi. 2, 4 ; Zonar xii. I j ; similarly under 
Shapur 11.: Ammian. Marc. xvii. 5, 5 ) .  He attacked Armenia, 
though without permanent success (cf. von Gutschmid in Zeit- 
schr. d. d. morgenl. Ges. xxxi. 47, on the fabulous Armenian ac- 
count of these wars), and despatched his armies against Roman 
Mesopotamia. They strayed as far as Syria and Cappadocia. The 
inner decay of the Roman empire, and the widespread tendency 
of its troops to mutiny and usurpation, favoured his enterprise. 
Nevertheless, the armies of Alexander Severus, supported by the 
king of Armenia, succeeded in repelling the Persians, though 
the Romans sustained severe losses (231-233). Towards the end 
of his reign Ardashir resumed the attack; while his son Shapur I. 
(241-272) reduced Nisibis and Carrhae and penetrated into 
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Syria, but was defeated by Gordian 111. a t  Resaena (243). Soon 
afterwards, however, the Roman empire seemed to collapse 
utterly. The Goths defeated Decius (251) and harried the 
Balkan peninsula and Asia Minor, while insurrections broke out 
everywhere and the legions created one Caesar after the other. 
Then Shapur resumed the war, subdued Armenia and plundered 
Antioch. The emperor Valerian, who marched to encounter him, 
was overthrown at  Edessa and taken prisoner (260). The I'ersian 
armies advanced into Cappadocia; but here Ballista or Balista 
(d. c. 264) beat them back, and Odenathus (Odainath), prince 
of Palmyra (q.v.), rose in their rear, defeated Shapur, captured 
his harem, and twice forced his way to Ctesiphon (263-265). 
Shapur was in no position to repair the defeat, or even to hold 
Armenia; so that the Sassanid power failed to pass the bounds of 
the Arsacid empire. Nevertheless Shapur I., in contrast to his 
father, assumcd the title "King of the kings of the Iranians and 
non-Iranians" (BaatXebs PaaiXiwv 'Ap~hvwv ~ a i  Avapihvwv; shah 
an shah Iran we Aniran), thus emphasizing his claim to world 
dominion. His successors retained the designation, little as it cor- 
responded to the facts, for the single non-Iranian land governed 
by the Sassanids was, as under the Parthians, the district of 
the Tigris and Euphrates as far  as the Mesopotamian desert; 
western and northern Mesopotamia remained Roman. 

Organization.-The Sassanid ruler is the representative of 
the "Kingly Majesty," derived from Ormuzd, which appears 
in the Avesta as the angel Kavaem Hvareno, "the royal glory," 
and, according to legend, once beamed in the Iranian kings, un- 
attainable to  all but those of royal blood. A sculpture, which 
frequently recurs in the rock-reliefs of Ardashir I. and Shapur I., 
represents the king and the god Ormuzd both on horseback, the 
latter in the act of handing to his companion the ring of sov- 
ereignty. Thus it  is explicable that all the Sassanids, as many of 
the Arsacids before them, include the designation of "god" in 
their formal style. From this developed (as already under the 
Arsacids) that strict principle of legitimacy which is still vigorous 
in Firdousi. I t  applies, however, to the whole royal house, pre- 
cisely as it  did later in the Ottoman empire. The person of the 
individual ruler is a matter of indifference. H e  can readily be 
removed and replaced by another; but no usurper who was not 
of the legitimate blood can hope to become the genuine king. 
Therefore the native tradition carries the Sassanid line back to 
the Achaemenids and, still further, to  the kings of the legendary 
period. 

Officially the king is all-powerful, and his will, which is guided 
by God and bound up in His law, unfettered. Thus, externally, 
he is surrounded by all the splendour of sovereignty; on his head 
he wears a great and resplendent crown, with a high circular 
centre-piece; he is clothed in gold and jewels; round him is a 
brilliant court, composed of his submissive servants. He sits 
in dazzling state on his throne in Ctesiphon. All who would ap- 
proach fling themselves to  the ground, life and death depend on 
his nod. Among his people he is accounted the fairest, strongest 
and wisest man of the empire; and from him is required the 
practice of all piety and virtue, as well as skill in the chase and 
in arms-especially the bow. Ardashir I., moreover, and his 
successors endeavoured to establish the validity of the royal 
will by absorbing the vassal states and instituting a firmer or- 
ganization. Nevertheless they failed to  attain the complete inde- 
pendence and power of the Achaemenids. Not strong enough to 
break up  the nobility, with its great estates, they were forced 
to utilize its services and still further to promote its interests; 
while their dependence on its good-will and assistance led inev- 
itably to  incessant gifts of money, lands and men. This state of 
affairs had also prevailed under the later Achaemenids, and had 
materially contributed to the disintegration of the empire and the 
numerous insurrections of the satraps. 

But the older Achaemenids held an entirely different position; 
and hardly a single Sassanid enjoyed even that degree of power 
which was still retained by the later Achaemenids. I t  was of 
fundamental importance that the Sassanian empire could not 
make good its claim to world dominion; and, in spite of the title 
of its kings, it always remained essentially the kingdom of Iran- 

or rather West Iran, together with the districts on the Tigris 
and Euphrates. This fact, again, is most closely connected with 
its military and administrative organization. The external and 
internal conditions of the empire are in mutual reaction upon 
one another. The empire, which in extent did not exceed that 
of the Arsacids with its vassal states, was protected on the east 
and west by the great deserts of central Iran and Mesopotamia. 
For the defence of these provinces the mounted archers, who 
formed the basis of the army, possessed adequate strength; 
and though the Scythian nomads from the east, ,or the Romans 
from the west, might occasionally penetrate deep into the coun- 
try, they never succeeded in maintaining their position. But the 
power of the neo-Persian empire was not great enough for fur- 
ther conquests, though its army was capable and animated by a 
far stronger national feeling than that of the Parthians. I t  
still consisted, however, of levies from the retinue of the mag- 
nates led by their territorial lords; and, although these troops 
would stream in at  the beginning of a war, they could not be 
kept permanently together. For, on the one hand, they were 
actuated by the most varied personal interests and antipathies, 
not all of which the king could qatisfy; on the other hand he 
could not, owing to the natural character and organization of 
his dominions, maintain and pay a large army for any length of 
time. Thus the great hosts soon melted away, and a war, begun 
successfully, ended ingloriously, and often disastrously. Under 
such circumstances an elaborate tactical organization employ- 
ing different species of arms, or the execution of a comprehensive 
plan of campaign, was out of the question. The successes of 
the Sassanids in the east were gained in the later period of their 
dominion; and the Roman armies, in spite of decay in disci- 
pline and military spirit, still remained their tactical and strate- 
gical superiors. A great victory might be won-even an em- 
peror might be captured, like Valerian-but immediately after- 
wards successes, such as those gained against Shapur I. (who 
was certainly an able general) by Ballista and Odenathus of Pal- 
myra, or the later victories of Carus, Julian and others, demon- 
strated how far  the Persians were from being on an equality 
with the Romans. That Babylonia permanently remained a 
Sassanian province was due merely to  the geographical conditions 
and to the political situation of the Roman empire, not to  the 
strength of the Persians. 

Among the magnates six great houses-seven, if we include the 
royal house-were still regarded as the foremost, precisely as 
under the Achaemenids, and from these were drawn the generals, 
crown officials and governors (cf. Procop. Pers. i. 6, 13 sqq.). 
I n  the last of these positions we frequently find princes of the 
blood, who then bear the royal title (shah). Some of these houses 
-whose origin the legends derive from King Gushtasp (i.e. 
Vishtaspa), the protector of Zoroaster (Marquart, Zeitschr. d. d. 
morgenl. Ges. xlix. 635 sqq.)-already existed under the Arsacids, 
e.g., the Suren (Surenas, vide supra, p. 798) and Karen (Carenes, 
Tac. Ann. xii. 12 sqq.), who had obviously embraced the cause of 
the victorious dynasty a t  the correct moment and so retained 
their position. The name Pahlavan, moreover, which denoted 
the Parthian magnates, passed over into the new empire. Below 
these there was an inferior nobility, the dikhans ("village-lords") 
and the "knights" (aswar) ; who, as among the Parthians, took 
the field in heavy scale-armour. To  an even greater extent than 
under the Arsacids the empire was subdivided into a host of 
small provinces, a t  the head of each being a Marzban ("boun- 
dary-lord," "lord of the marches"). These were again comprised 
in four great districts. With each of these local potentates the 
king could deal with as scant consideration as he pleased, always 
provided that he had the power or understood the ar t  of making 
himself feared. But to  break through the system or replace it  by 
another was impossible. I n  fact he was compelled to  proceed with 
great caution whenever he wished to elevate a favourite of 
humbler origin to  an office which custom reserved for the no- 
bility. Thus it is all the more worthy of recognition that the 
Sassanian empire was a fairly orderly empire, with an excellent 
legal administration, and that the later sovereigns did their ut- 
most to repress the encroachments of the nobility, to  protect the 
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commonalty, and, above all, to carry out a just system of 
taxation. 

Religious Development.-Side by side with the nobles ranked 
the spiritual chiefs, now a far more powerful body than 
under the Arsacids. Every larger district had its upper Magian 
(Magz~pat, mobed,  i.e., "Lord of the Magiac"). At their head was 
the supreme Mobed, resident in  Rhagae (Rai), who was re- 
garded as the successor of Zoroaster. I n  the new empire, of 
which the king and people were alike zealous professors of the 
true faith, their influence was extraordinarily strong (cf. Agathias 
ii. 26)-comparable to  the influence of the priesthood in later 
Egypt, and especially in Byzantium and mediaeval Christendom. 
As has already been indicated, it  was in their religious attitudes 
that the essential difference lay between the Sassanid empire 
and the older Iranian states. But, in details, the fluctuations were 
so manifold that i t  is necessary a t  this point to enter more fully 
into the history of Persian religion (cf. especially H.  Gelzer, 
"Eznik u. d. Entwickel. des pers. Religions-systems," in the 
Zeitschr. f .  armen. Philol. i. 149 sqq.). 

The Persian religion, as we have seen, spread more and more 
widely after the Achaemenian period. I n  the Indo-Scythian em- 
pire the Persian gods were zealously worshipped; in Armenia 
the old national religion was almost entirely banished by the 
Persian cults (Gelzer, "Zur armen. Gotterlehre," in Ber. d. siichs. 
Gesch. d. Wissensch., 1895); in Cappadocia, North Syria and 
the west of Asia Minor, the Persian gods were everywhere 
adored side by side with the native deities. I t  was in the 3rd 
century that the cult of Mithras, with its mysteries and a 
theology evolved from Zoroastrianism, attained the widest dif- 
fusion in all Latin-speaking provinces of the Roman dominion; 
and it  even seemed for a while as though the Sol invictus Mithras, 
highly favoured by the Caesars, would become the official deity- 
in-chief of the empire. But in all these cults the Persian gods 
are perfectly tolerant of other native or foreign divinities; vig- 
orous as was their propagandism, it  was yet equally far removed 
from an attack on other creeds. Thus this Parseeism always 
bears a syncretic character; and the supreme god of Zoroastrian 
theory, Ahuramazda (i.e. Zeus or Jupiter), in practice yields 
place t o  his attendant deities, who work in the world and are 
able t o  lead the believer, who has been initiated and keeps the 
commendments of purity, to  salvation. 

But meanwhile, in its Iranian home and especially in Persis, 
the religion of Zoroaster lived a quiet life, undisturbed by the 
proceedings of the outside world. Here the poems of the prophet 
and fragments of ancient religious literature survived, under- 
stood by the Magians and rendered accessible to the faithful 
laity by  versions in the modern dialect (Pehlevi). Here the 
opposition between the good spirit of light and the demons of 
evil-between Ormuzd and Ahriman-still remained the principal 
dogma of the creed; while all other gods and angels, however 
estimable their aid, were but subordinate servants of Ormuzd, 
whose highest manifestation on earth was not the sun-god Mithras, 
but the holy fire guarded by his priests. Here all the prescrip- 
tions of purity-partly connected with national customs, and 
impossible of execution abroad-were diligently observed; and 
even the injunction not t o  pollute earth with corpses, but to 
cast out the dead to vulture and dog, was obeyed in its full 
force. At the same time Ahuramazda preserved his character 
as a national god, who bestowed on his worshippers victory and 
world dominion. In  the sculptures of the Sassanids, as also in 
Armenian traditions, he appears on horseback as a war-god. 
Here, again, the theology was further developed, and an attempt 
made to annul the old dualism by envisaging both Ormuzd and 
Ahriman as emanations of an original principle of infinite time 
(Zervan), a doctrine which long enjoyed official validity under 
the Sassanids till, in the reign of Chosroes I., "the sect of 
Zervanites" was pronounced heretica1.l But, above all, the 
ritual and the doctrine of purity were elaborated and expanded, 
and there was evolved a complete and detailed system of casuist- 
ry, dealing with all things allowed and forbidden, the forms of 

'It may be observed that this innovation was also known to the 
Mithras-cult of the nest, where Zervan appears as a i D v .  

pollution and the expiation for each, etc., which, in its arid and 
spiritless monotony, vividly recalls the similar prescriptions in 
the Pentateuch. The consequences of this devebpment were 
that orthodoxy and literal obedience to  all priestly injunctions 
now assumed an importance far. greater than previously; hence- 
forward, the great commandment of Zoroastrianism, as of Juda- 
ism, is to combat the heresies of the heathen, a movement which 
had already had an energetic representative in the prophet himself. 
Heathenish cults and forbidden manners and customs are a pollu- 
tion to the land and a deep insult to  the true God. Therefore 
the duty of the believer is to combat and destroy the unbeliever 
and the heretic. I n  short, the tolerance of the Achaemenids and 
the indifference of the Arsacids are now replaced by intolerance 
and religious persecution. 

Such were the views in which Ardashir I. grew up, and in 
their energetic prosecution he found a potent instrument for the 
building up of his empire. I t  has previously been mentioned that 
Vologaeses 111. had already begun a collection of the holy writ- 
ings; and the task was resumed under Ardashir. At his order the 
orthodox doctrines and texts were compiled by the high priest 
Jansar; all divergent theories were prohibited and their adherents 
prpscribed. Thus arose the Avesta, the sacred book of the Par- 
sees. Above all, the sacred book of laws, the Vendidad, breathes 
throughout the spirit of the Sassanian period, in its intolerance, 
its casuistry degenerating into absurdity, and its soulless monot- 
ony. Subscription to the restored orthodox doctrine was to  the 
Iranian a matter of course. The schismatics Ardashir imprisoned 
for a year; if, a t  i ts  expiration, they still refused to listen to  
reason, and remained stiff-necked, they were executed. I t  is even 
related that, in his zeal for uniformity of creed, Ardashir wished 
to extinguish the holy fires in the great cities of the empire and 
the Parthian vassal states, with the exception of that which 
burned in the residence of the dynasty. This plan he was unable 
to execute. I n  Armenia, also Ardashir and Shapur, during the 
period of their occupation, sought to introduce the orthodox 
religion, destroyed the heathen images-even those of the Iranian 
gods which were here considered heathen,-and turned the shrines 
into fire-altars (Gelzer, Ber. sachs. Ges. p. 135, 1895). Shapur 
I., who appears to have had a broader outlook, added to the 
religious writings a collection of scientific treatises on medicine, 
astronomy, mathematics, philosophy, zoology, etc., partly from 
Indian and Greek sources. 

A short time afterwards, the Roman empire followed the ex- 
ample of the Sassanids and attempted to enforce unity of creed 
on all subjects: with Decius (A.D. 250) began the systematic per- 
secution of the Christians. For, meanwhile, the Christian religion 
had spread far in east and west with an equally zealous propa- 
gandism and an equal exclusiveness and intolerance. I n  the 
countries of the Tigris and Euphrates, now altogether Aramaic, 
Christianity had everywhere gained a firm f o ~ t i n g . ~  But its mis- 
sionary enterprise stretched over the whole of Iran, and even 
farther. The time was come when, in the western and eastern 
worlds alike, the religious question was for large masses of people 
the most important question in life, and the diffusion of their own 
creed and the suppression of all others the highest and holiest 
of tasks. The man who thinks thus knows no compromise, and so 
Zoroastrianism and Christianity confronted each other a s  mortal 
enemies. Still the old idea that every religion contained a por- 
tion of the truth, and that it  was possible to  borrow something 
from one and amalgamate i t  with another, had not yet lost 
all its power. From such a conception arose the teaching of 
Mani or Manes. Our knowledge of Manichaeism (q.v.) has been 
greatly increased by the discovery of many fragments of its 
literature in Eastern Turkistan (Turfan); but they all are  sur- 
passed in importance by a large Chinese manuscript in the 
British Museum containing translations of Manichaean hymns 

2For the propagation and history of the Christians in the Sassanid 
empire, cf. Labourt, Le Christianisme dans I'empire perse sous la 
dynastie sassanide (1904) ; Harnack, Die Mission und Ausbreitung des 
Christenthums in den ersten drei Jahrhunderten, 2. Aufl. (1906), 
Bd. 11. p. 1 2 1  seq.; Chahot, Synodicon orientate (1.902) (a collection 
of the acts of the Nestorian synods held under the rule of the 
Sassanids) . 
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and ritual; the publication and explanation of it has been begun 
by Waldschmidt and Lenz (Jr. As. Soc. 1926, 116f. Die Stellung 
Jesu im Manichaeismus, Abh. Preuss. Akad. 1926). We can now 
clearly see that Manichaeism originated from a Gnostic sect. 
Mani, a Persian from Babylonia, proclaimed himself as the last 
and greatest apostle of Jesus and as the paraclete announced in 
the Gospel of John. But with the Gnostic interpretation of the 
Gospel he tried to combine the doctrine of Zoroaster and Jesus 
to create a new universal religion. H e  is said to have made his 
first appearance as a teacher on the coronation day of Shapur I. 
At all events he found numerous adherents, both at  court and 
among the magnates of the empire. The king even inclined to 
him, till in a great disputation the Magians gained the predom- 
inance. None the less Mani found means to diffuse his creed fa r  
and wide over the whole empire. Even the heir to the throne, 
Hormizd I. (reigned 272-273), was favourably disposed to him; 
but Shapur7s younger son, Bahram I .  (273-276), yielded t o  
sacerdotal pressure, and Mani was executed. After that Man- 
ichaeism was persecuted and extirpated in Iran. Yet it main- 
tained itself not merely in  the west, where its head resided a t  
B ~ L - . ~  urlon-propagating thence far into the Roman empire-but 

also in the east, in Khurasan and beyond the bounds of the 
Sassanian dominion. There the seat of its pontiff was at  Samark- 
and; thence it  penetrated into Central Asia, where, buried in 
the desert sands which entomb the cities of eastern Turkistan, 
numerous fragments of the works of Mani and his disciples, in 
the Persian language (Pahlevi) and Syrian script, and in an East 
Iranian dialect, called Sogdian, which was used by the Mani- 
chaeans of Central Asia, have been discovered. 

A r t  and Literature.- Like the Arsacids the kings resided 
in Ctesiphon, where, out of the vast palace built by Chosroes I., 
a portion a t  least of the great hall is still erect. On the ruins of 
Seleucia, on the opposite bank of the Tigris, Ardashir I. built the 
city of Veh-Ardashir ("good is Ardashir"), to which the later 
kings added new towns, or rather new quarters. In  Susiana 
Shapur I. built the great city of Gondev-Shapur, which succeeded 
the ancient capital of the Persian empire. At the same time the 
mother-country again gained importance; especially the capital of 
Persia, Istakhr, which had replaced the former Persepolis (now 
the ruins of Hajjiabad). Farther in the south-east, Ardashir I. 
built Gur (now Firuzabad), under the name of Ardashir-khurre 
("the glory of Ardashir"). At these places and in Sarwistan, near 
Shiraz and elsewhere, lie ruins of the Sassanid palaces, which in 
their design go back to the Achaemenid architecture, blending 
with it, however, Graeco-Syrian elements and serving in their 
turn as models for the structures of the Caliphs (see ARCHITEC- 
TURE : Sassanian). After its long quiescence under the Arsacids 
native ar t  underwent a general renaissance which, though not 
aspiring to the Achaemenian creations. was still of no small 
importance. Of the Sassanian rock-sculptures some have already 
been mentioned; besides these, numerous engraved signet-stones 
have been preserved. The metal-work, carpets and fabrics of this 
period enjoyed a high reputation; they were widely distributed 
and even influenced western art. 

I n  the intellectual life and literature of the Sassanid era the 
main characteristic is the complete disappearance of Hellenism 
and the Greek language. Ardashir I. and Shapur I. still appended 
Greek translations to some of their inscriptions; but all of later 
date are drawn up in Pahlavi alone. The coins invariably bear 
a Pahlavi legend-on the obverse the king's head with his name 
and title; on the reverse, a fire-altar (generally with the ascrip- 
tion "fire of Ardashir, Shapur, etc.," i.e. the fire of the royal 
palace), and the name of the place of coinage, usually abbrevi- 
ated. The real missionaries of culture in the empire were the 
Aramaeans (Syrians), who were connected with the west by their 
Christianity, and in their translations diffused Greek literature 
through the Orient. But there also developed a rather extensive 
Pahlavi literature, beginning with the translations of the sacred 
books (the Aaesta) though not limited to religious subjects, but 
containing works in belles lettres, modernizations of the old 
Iranian sagas and native traditions. e.g., the surviving fabulous 
history of Ardashir I., ethical tales, etc., with translations of 

foreign literature, principally Indian,--one instance being the 
celebrated book of tales Kalilah afzd Dimnzah (see SYRIAC LIT- 
ERATURE), dating from Chosroes I., in whose reign chess also was 
introduced from India. 

BIBLIOGRAPHY.-Side by side with the accounts of Roman and 
Greek authors stands the indigenous tradition which, especially for 
the later years of the empire, is generally trustworthy. I t  goes back 
to a native work, the Kkudai nama ("book of Lords"), compiled 
under Chosroes I. and continued to Yazdegerd 111. Its narrations 
are principally preserved in Tabari, though there combined with 
numerous Arabian traditions; also in the poetical adaptation of 
Firdousi. To these may be added Syrian accounts, particularly in the 
martyrologies, which have been excellently treated by G. Hoffmann, 
Auszzige aus svrischen Akten persischer Miirtyrer (1880) ; also the 
statements of the Armenian historians. 

The fundamental work on Sassanian history is Theodor Noldeke's 
Gesch. der Perser u .  Araber zzdr Zeit der Sassaniden, aus der arabiscken 
Chronik des Tabari (1879, trans. with notes and excursuses chiefly on 
the chronology and organization of the empire). On this is based 
Noldeke's Aufsatze zur pers. Gesch. (1887), containing a history of 
the Sassanian empire, pp. 86 sqq. A. Christensen, L'empire des 
Sassanids (MPm. de l'acad. de Danemark 1907). For the geography 
and numerous details of administration: J. Marquart, "Eranshahr" 
( A b h .  d .  gotting. Ges. d. Wissensch., 1901). For the monuments: 
Flandin and Coste, Voyage en Perse (1851) ; Stolze, Persepolis (1882) ; 
Dalton, T h e  Treasure o f  the Oxus (Brit. Mus. 1905) ; Fr. Sarre and 
E. Herzfeld, Iran Felsreliefs (1910) ; Fr. Sarre, die Kunst  der Alten 
Persien (1923). 

His to ry  of t h e  Sassanian Empire.-In foreign policy the 
problems under the Sassanid kings1 remained as of old, the de- 
fence and, when possible, the expansion of the eastern and western 
frontiers. I n  the first two centuries of the Sassanid empire we 
hear practically nothing of its relations with the east. Only oc- 
casional notices show that the inroads of the Oriental nomads 
had not ceased, and that the extent of the empire had by no 
means exceeded the bounds of the Parthian dominion-Sacastene 
(Seistan) and western Afghanistan. Far  to the east, on both sides 
of the Indus, the Kushana empire was still in existence, though 
it was already hastening to decay, and about A.D. 320 was dis- 
placed from its position in India by the Gupta dynasty. I n  the 
west the old conflict for Osroene and northern Mesopotamia (now 
Roman provinces), with the fortresses of Edessa, Carrhae and 
Nisibis, still smouldered. Armenia the Sassanids were all the more 
eager to regain, since there the Arsacid dynasty still survived and 
turned for protection to Rome, with whom, in consequence, new 
wars perpetually broke out. I n  the reign of Bahram 11. (276-z93), 
the emperor Carus, burning to avenge the disaster of Valerian, 
penetrated into Mesopotamia without meeting opposition, and 
reduced Coche (near Seleucia) and Ctesiphon; but  his sudden 
death, in  December of 283, precluded further success, and the 
Roman army returned home. Bahram, however, was unable to 
effect anything, as his brother Hormuzd was in arms, supported 
by the Sacae and other tribes. (Mamertin, Partegyr. Maximin. 
7. 10; Genethl. Maximirt. 5, 17.) H e  chose, consequently, to  buy 
peace with Diocletian by  means of presents. After his death 
(2g3), his uncle Narses was forced by his magnates to  rebel 
against Bahram 111. and gained the crown. 111 memory of his 
victory he has erected a great tower in the mountains west of 
the upper Diyala, a t  Paikuli, discovered 1843 by Rawlinson and 
explored in three expeditions by Herzfeld (published by Herzfeld, 
Pai Kzrli 1924; since then. he has cleared a great number of 

[List of kings (after Noldeke, Tabari, p. 435). 
Ardashir I., 224-241. Peroz, 459-484 
Shapur I., 241-272. Balash, 484-488. 
Hormizd I., 2 72-273. Kavadh I., 488-53r. 
Bahram I., 273-276. (Djamasp. 496-498). 
Bahram II., 276-293. Chosroes (Khosrau) I., Anushir- 
Bahram 111.. 293. van, 531-579. 
Narseh (Narses) , 293-302. Hormizd IV., j79-590. 
Hormizd II., 302-310. Chosroes II., Parvez, 590-628. 
Shapur II., 310-379. (Bahram VI., Cobin, Bistam 590- 
Ardashir II., 379-383. 596). 
Shapur III., 383-388. Kavadh II., Skeroe, 628. 
Bahram IV., 388-399. Ardashir III., 628-630. 
'S'azdegerd I.. 399-420. (Shahrbaraz, 630). 
Bahram V., Goi. 420-438 (Boran and others, 630-632). 
I'azdegerd TI., 438-4 57. Irazdegerd III., 632-651. 
Hormizd 111.. 457-459. 
On most of these litngs therc are separate articles. 
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further blocks of the inscription, which are not yet published). 
I t  is covered with his busts and with a large inscription in the 
two forms of Pahlavi writing, the Parthian and the Persian, of 
which many blocks have been preserved. I t  contained an account 
of the way in which he defeated his opponent, and gives at the 
end a long list of the kings and dynasts, who sent embassies 
of congratulation at  his accession, headed by the Kushan-shah 
of India anci the Caesar of Rome. From this list we see that the 
east of Iran did not belong to the empire, but was ruled by a 
great many local dynasts, some of whom, just as the kings of 
the Arablc tribes in Babylonia (the Lakhinids of Hira, etc.), may 
have acknowledged the suzerainty of the Sassanids. After his 
victory, Narses occupied Armenia and defeated the emperor 
Galerius at  Callinicum (296). But in the following year he sus- 
tained a severe reverse in Armenia, in which he lost his war- 
chest and harem. H e  then concluded a peace, by the terms of 
which Armenia remained under Roman suzerainty, and the steppes 
of northern Mesopotamia, wlth Singara and the hill-country on 
the left bank of the Tigris as far as Gordyene, were ceded to the 
victor (Ammlan. Marc. xxv. 7, 9 ;  Petr. Patr. fr. 13, 14; Rufus 
brev. 25). I n  return Narses regained h ~ s  household. This peace, 
ratified in 297 and completely expelling the Sassanids from the 
disputed districts, lasted for 40 years. 

After the death of Hormuzd 11. (302-~IO), the son of Narses, 
the magnates imprisoned or put to death his adult sons, one of 
whom, Hormisdas, later escaped to the Romans, who used him as 
a pretender in their wars. Shapur II. ,  a posthumous child of the 
late klng, was then raised to the throne, a proof that the great 
magnates held the sovereignty in their own hands and attempted 
to order matters a t  their own pleasure. Shapur, however, when 
he came to manhood proved himself an independent and ener- 
getic ruler. 

Shapur 11.-Meanwhile the Roman empire had become Chris- 
tlan, the sequel of which was that the Syro-Christian population 
of Mesopotamia and Babylonia-even more than the Hellenic 
cities in former times-gravitated to the west and looked to 
Rome for deliverance from the infidel yoke. On similar grounds 
Christianity, as opposed to Mazdaism enforced officially by the 
Sassanids, became predominant in Armenia. Between these two 
great creeds the old Armenian religion was unable to hold its 
own; as early as A.D. 294 King Tiridates was converted by Greg- 
ory the Illuminator and adopted the Christian faith. For this 
very reason the Sassanid empire was the more constrained to 
champlon Zoroastrian~sm. I t  was under Shapur 11. that the com- 
pilation of the Avesta was completed and the state orthodoxy 
perfected by the chief mobed, Aturpad. All heresy was pro- 
scribed by the state, defection from the true faith pronounced 
a capital crime, and the persecution of the heterodox-particu- 
larly the Christians-began ( c f .  Sachall, "Die rechtlichen Ver- 
haltnlsse der Christen in Sassanidenreich," in Mitteilungen des 
Seminars fur orientalische Sprachen fur  Berlilz, Bd X , Abt. 2, 
1907). Thus the duel between the two great empires now 
becomes simultaneously a duel between the two religions. 

I n  such a position of affairs a fresh war with Rome was in- 
evitable.' I t  was begun by Shapur in A.D. 337, the year that saw 
the death of Constantine the Great. The conflict centred round 
the Mesopotamian fortresses; Shapur thrice besieged Nisibis 
without success, but reduced several others, as Amida (359) and 
Singara (36o), and transplanted great masses of inhabitants 
into Susiana. The emperor Constantius conducted the war feebly 
and was consistently beaten in the field. But, in spite of all, 
Shapur found it  impossible to penetrate deeper into the Roman 
territory. H e  was hampered by the attack of nomadic tribes 
in the east, among whom the Chionites now begin to be men- 
tioned. Year after year he took the field against them (353- 
358), till finally he compelled them to support him with aux- 
iliaries (Ammlan. Marc. 14, 3 ,  16, 9 ;  17,. 5; 18, 4, 6). With 
this war is evidently connected the foundation of the great town 
New-Shapur (Nishapur) in Khorasan. 

By the resolution of Julian (363) to begin an energetic at- 
'For the succeeding events see also under ROME: Ancient History; 

and articles on the Roman emperors and Persian kings. 

tack on the Persian empire, the conflict, after the lapse of a 
quarter of a century, assumed a new phase. Julian pressed 
forward to Ctesiphon but succumbed to a wound; and his suc- 
cessor Jovian soon found himself in such straits, that he could 
only extricate himself and his army by a disgraceful peace at  
the close of 363, which ceded the possessions on the Tigris and 
the great fortress of Nisibis, and pledged Rome to abandon 
Armenia and her Arsacid protkgC, Arsaces III. ,  to the Persian. 

Shapur endeavoured to occupy Armenia and introduce the 
Zoroastr~an orthodoxy. H e  captured Arsaces 111. by treachery 
and compelled him to commit suicide; but the Armenian mag- 
nates proved refractory, placed Arsaces's son Pap on the throne, 
and found secret support among the Romans. This all but led to  
a new war; but in 374 Valens sacrificed Pap and had him killed in 
Tarsus. The subsequent invasions of the Goths, in battle with 
whom Valens fell a t  Adrianople (3 7 5), definitely precluded 
Roman intervention; and the end of the Armenian troubles was 
that (c. 390) Bahram IV. and Theodosius the Great concluded a 
treaty which abandoned the extreme west of Armenia to the 
Romans and confirmed the remainder in the Persian possession. 
Thus peace and friendship could at  last exist with Rome; and 
in 408 Yazdegerd I .  contracted an alliance with Theodosius 11. 
In  Armenia the Persians immediately removed the last kings 
of the house of Arsaces (430), and thenceforward the main 
portion of the country remained a Persian province under the 
control of a marzbafz, though the Armenian nobles still made re- 
peated attempts a t  insurrection. The introduction of Zoroas- 
trianism was abandoned; Christianity was already far too deeply 
rooted. But the sequel to the Roman sacrifice of Armenian in- 
terests was that the Armenian Christians now seceded from the 
orthodoxy of Rome and Constantinople, and organized themselves 
into an independent national church. This church was due, be- 
fore all, to the efforts of the Catholicos Sahak (390-439), whose 
colleague Mesrob, by his translation of the Eible, laid the foun- 
dations of an Armenian literature (see ARMENIAN CHURCH). 

From Yazdegerd I .  t o  the Turks.--In the interior of the 
Sassanian empire the old troubles broke out anew on the death 
of Shapur 11. (379). At first the magnates raised his aged brother 
Ardashir 11. to the throne, then in 383 deposed him and en- 
throned Shapur's son as Shapur 111. I n  388! however, he was 
assassinated, as was also his brother, Bahram IV., in 399. But 
the son of the latter, Yazdegerd I. (399-420), was an energetic 
and intelligent sovereign, who held the magnates within bounds 
and severely chastised their attempts a t  encroachment. H e  even 
sought to emancipate himself from the Magian Church, put an 
end to the persecutions, and allowed the Persian Christians an 
individual organization. I n  the Persian tradition he is conse- 
quently known as "the sinner." I n  the end he was probably 
assassinated. So great was the bitterness against him that the 
magnates would admit none of his sons to the throne. One of 
them, however, Bahram V., found an auxiliary in the Arab chief 
Mondhir, who had founded a principality in Hira, west of the 
lower Euphrates; and, as he pledged himself to govern otherwise 
than his father, he received general recognition. This pledge he 
redeemed, and he is, in consequence, the darling of Persian tra- 
dition, which bestows on him the title of Gor ("the wild ass"), 
and is eloquent on his adventures in the chase and in love. This 
reversal of policy led to a Christian persecution and a new war 
with Rome. Bahram, however, was worsted; and in the peace 
of 422 Persia agreed to allow the Christians free exercise of their 
religion in the empire, while the same privilege was accorded to 
Zoroastrianism by Rome. Under his son, Yazdegerd I1 (438- 
457), who once more revived the persecutions of the Christians 
and the Jews, a short conflict with Rome again ensued (441): 
while at  the same time war prevailed in the east against the 
remnants of the Kushan empire and the tribe of Kidarites, also 
named Huns. 

Here a new foe soon arose in the shape of the Ephthalites 
(Haitab), also known as the "White Huns," a barbaric tribe 
which shortly after A.D. 450 raided Bactria and terminated the 
Kushana dominion (Procop. Pers. i. 3 ) ,  and soon began to ex- 
tend their invasions into India, where they destroyed the Gupta 
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empire about A.D. 500. These Ephthalite attacks harassed and 
weakened the Sassanids, exactly as the Tocharians had harassed 
and weakened the Arsacids after Phraates 11. Peroz (457-484) 
fell in battle against them; his treasures and family were cap- 
tured and the country devastated far and near. His brother 
Balash (484-488)) being unable to  repel them, was deposed and 
blinded, and the crown was bestowed on Kavadh I .  (488-531)) 
the son of Peroz. As the external and internal distress still con- 
tinued he was dethroned and imprisoned, but took refuge among 
the Ephthalites and was restored in 499 by their assistance-like 
so many Arsacids by the arms of the Dahae and Sacae. To  these 
struggles obviously must be attributed mainly the fact that in the 
whole of this period no Roman war broke out. But, a t  the same 
time, the religious duel had lost in intensity, since, among the 
Persian Christians, the Nestorian doctrine was now dominant. 
Peroz had already favoured the diffusion of Nestorianism, and 
in 483 it  was officially adopted by  a synod, after which it re- 
mained the Christian Church of the Persian empire, its head 
being the patriarch of Seleucia-Ctesiphon. 

Kavadh proved himself a vigorous ruler. On his return he 
restored order in the interior. I n  502 he attacked the Romans and 
captured and destroyed Amida (mod. Diarbekr), but was com- 
pelled to  ratify a peace owing to an inroad of the Huns. Toward 
the close of his reign (527) he resumed the war, defeating Beli- 
sarius a t  Callinicum (531), with the zealous support of the wild 
Arab Mondhir 11. of Hira. On his death his son Chosroes I. 
concluded a peace with Justinian (532)) pledging the Romans 
to an annual subsidy for the maintenance of the Caucasus for- 
tresses. I n  his home policy Kavadh is reminiscent of Yazdegerd 
I .  Like him he had little inclination to the orthodox church, and 
favoured hlazdalr, the founder of a communistic sect which had 
made headway among the people and might be used as a weapon 
against the nobles, of whom hfazdak demanded that they should 
cut down their luxury and distribute their superfluous wealth. 
Another feature of his programme was the community of wives. 
The crown-prince, Chosroes, was, on the other hand, wholly 
orthodox; and, towards the close of his father's reign, in con- 
junction with the chief Magian, he carried through the con- 
demnation of the Mazdakites, who were butchered in a great 
massacre (528). Chosroes I .  (53 I- j ig) ,  surnamed Anushirvan 
("the blessed"), then restored the orthodox doctrine in full, pub- 
lishing his decision in a religious edict. At the same time he pro- 
duced the official exposition of the Avesta, an exegetical trans- 
lation in the popular tongue (Pahlavi), and declared its contents 
binding. Defection from Zoroastrianism was punished with 
death, and therefore also the proselytizing of the Christians, 
though the Syrian martyrologies prove that the kings frequently 
ignored these proceedings so long as it  was at  all possible to do so. 

Chosroes I .  was one of the most illustrious sovereigns of the 
Sassanian empire. From him dates a new and equitable adjust- 
ment of the imperial taxation, which was later adopted by the 
Arabs. His reputation as an enlightened ruler stood so high that 
when Justinian, in 529, closed the school of Athens, the last Neo- 
platonists bent their steps to  him in hopes of finding in him the 
true philosopher-king. Their disillusionment, indeed, was speedy 
and complete, and their gratitude was great, when, by the con- 
ditions of the armistice of 549, he allowed their return. From 540 
onward he conducted a great war against Justinian (527-j65), 
which, though interrupted by several armistices, lasted till the 
50 years' peace of 562. The net result, indeed, was merely to  
restore the status quo; but during the campaign Chosroes sacked 
Antioch and transplanted the population to a new quarter of 
Ctesiphon (540). H e  also extended his power to the Black sea 
and the Caucasus; on the other hand, a siege of Edessa failed 
(544). A second war broke out in 577, chiefly on the question of 
Armenia and the Caucasus territory. In  this Chosroes ravaged 
Cappadocia in  575; but the campaign in hlesopotamia was un- 
successful. I n  the interval between these two struggles (570) he 
despatched assistance to the Arabs of Yemen, who had been 
assailed and subdued by the Abyssinian Christians; after which 
period Yemen remained nominally under Persian suzerainty till 
its fate was sealed by the cunqucsts of iVohammetl and Islam. 

The Turks and the Arabs-Meanwhile, about A.D. 560, a 
new nation had sprung up in the East, the Turks. Chosroes con- 
cluded an alliance with them against the Ephthalites and so 
conquered Bactria south of the Oxus, with its capital Balkh. 
Thus this province, which, since the insurrection of Diodotus in 
250 B.c., had undergone entirely different vicissitudes from the 
rest of Iran, was once more united to an Iranian empire, and the 
Sassanid dominions, for the first time, passed the frontiers of the 
Arsacids. This, however, was the limit of their expansion. Neither 
the territories north of the Oxus, nor eastern Afghanistan and the 
Indus provinces, were ever subject to  them. Tha t  the alliance 
with the Turks should soon change to hostility and mutual a t-  
tack was inevitable from the nature of the case; in the second 
Roman war the Turkish Khan was leagued with Rome. 

Chosroes bequeathed this war to  his son Hormuzd IV. (579- 
590) who, in spite of repeated negotiations, failed to re-establish 
peace. Hormuzd had not the ability to  retain the authority of 
his father, and he further affronted the Magian priesthood by  
declining to proceed against the Christians and by requiring that, 
in his empire, both religions should dwell together in peace. 
Eventually, he succumbed to a conspiracy of his magnates, a t  
whose head stood the general Bahram Cobin, who had defeated 
the Turks, but afterwards was beaten by the Romans. Hormuzd's 
son, Chosroes II. ,  was set up against his father and forced t o  
acquiesce in his execution. But immediately new risings broke 
out, in which Bahram Cobin-though not of the royal line-at- 
tempted to secure the crown, while simultaneously a Prince Bis- 
tam entered the lists. Chosroes fled to the Romans and the em- 
peror Maurice undertook his restoration at  the head of a great 
army. The people flocked to his standard; Bahram Cobin was 
routed (591) and fled to the Turks, who slew him, and Chos- 
roes once more ascended the throne of Ctesiphon; Bistam held 
out in Rfedia till 596. Maurice made no attempt to  turn the 
opportunity to  Roman advantage, and in the peace then con- 
cluded he even abandoned Nisibis to  the Persians. 

Chosroes 11. (590-628) is distinguished by the surname of 
Parvez ("the conqueror"), though, in point of fact, he was im- 
measurably inferior to a powerful sovereign like his grandfather, 
or even to a competent general. H e  lived, however, to  witness 
unparalleled vicissitudes of fortune. The assassination of Maurice 
in 602 impelled him to a war of revenge against Rome, in the 
course of which his armies-in 608 and, again, in 61 j and 626- 
penetrated as far  as Chalcedon opposite Constantinople, ravaged 
Syria, reduced Antioch ( ~ I I ) ,  Damascus (613), and Jerusalem 
(614), and carried off the holy cross to Ctesiphon; in 619 Egypt 
was occupied. Meanwhile, the Roman empire was at  the lowest 
ebb. The great emperor Heraclius, who assumed the crown in 
610, took years to  create the nucleus of a new military power. 
This done, however, he took the field in 623, and repaid the 
Persians with interest. Their armies were everywhere defeated. 
In  624 he penetmted into Atropatene (Azerbaijan), and there de- 
stroyed the great fire-temple; in 627 he advanced into the Tigris 
provinces. Chosroes attempted no resistance, but fled from his 
residence at  Dastagerd to Ctesiphon. These proceedings, in con- 
junction with the avarice and licence of the king, led to revolu- 
tion. Chosroes was deposed and slain by his son Kavadh 11. 
(628) ; but the parricide died in a few months and absolute chaos 
resulted. A whole list of kings and pretenders-among them the 
General Sharbaraz and Roran, a daughter of Chosroes-followed 
rapidly on one another, till finally the magnates united and, in 
632, elevated a child to the throne, Yazdegerd III. ,  grandson 
of Chosroes. In  the interval-presumably during the reign of 
Queen Boran-peace was concluded with Heraclius, the old 
frontier being apparently restored. The cross had already been 
given back to the emperor. 

Thus the IOO years' struggle between Rome and Persia, which 
had begun in 527 with the attack of the first Kavadh on Justinian, 
had run its fruitless course, utterly enfeebling both cmpires and 
consuming their powers. Room was g i ~ e n  to a new enemy who 
now arose between either state and either religion-the Arabs and 
Islam. I n  the same year that saw the coronation of Yazdegerd 
111 -the beginning of 633-the first Arab squadrons lndde their 
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entry into Persian territory. After several encounters there en. 
sued (637) the battle of Kadisiya (Qadisiya, Cadesia), fought on 
one of the Euphrates canals, where the fate of the Sassanian 
empire was decided. A little previously, in the August of 636 
Syria had fallen in a battle on the Yarmuk (Hieromax), and in 
639 the Arabs penetrated into Egypt. The field of Kadisiya laid 
Ctesiphon, with all its treasures, a t  the mercy of the victor. The 
king fled to  Media, where his generals attempted to organize 
the resistance; but the battle of Nehavend (641) decided mat- 
ters there. Yazdegerd sought refuge in one province after the 
other, till, a t  last, in 651, he was assassinated in  Merv (see 
CALIPHATE: $A, §I). 

Thus ended the empire of the Sassanids, no less precipitately 
and ingloriously than that of the Achaemenids. By 650 the 
Arabs had occupied every province to  Balkh and the Oxus. Only in 
the secluded districts of northern Media (Tabaristan), the "gen- 
erals" of the house of Karen (Spahpat, Ispehbed) maintained 
themselves for a century as vassals of the caliphs-exactly as 
Atropates and his dynasty had done before them. 

The  fall of the empire sealed the fate of its religion. The 
Muslims officially tolerated the Zoroastrian creed, though oc- 
casional persecutions were not lacking. But little by little it 
vanished from Iran, with the exception of a few remnants (chiefly 
in the oasis of Yezd), the faithful finding a refuge in India a t  
Bombay. These Parsees have preserved but a small part of the 
sacred writings; but to-day they still number their years by the 
era which begins on June 16, A.D. 632, with the death of Yazde- 
gerd III. ,  the last king of their faith and the last lawful sovereign 
of Iran, on whom rested the god-given Royal Glory of Ormuzd. 

BIBLIOGRAPHY.-B~~~~~S the works on special periods quoted above, 
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Altertumskunde ( 3  vols., 1876 sqq.); W. Geiger and Ernst Kuhn, 
Grundriss der iranischen Philologie herausg., vol. ii. (Literature, 
History and Civilization, 1896 sqq.) ; G. Rawlinson, The  Fzve Great 
Monarchies, The  Sixth Monarchy, The  Seventh Monarchy. Further 
the mutually supplementary work of Th. Noldeke, Aujsatze zur 
persischen Geschichte (1887, Medes, Persians and Sassanids), and 
A. v. Gutschmid, Geschichte Zrans von  Alexander d. Gr. bis zum 
Ufitergang der Arsaciden (1888). A valuable work of reference is 
F. Justi, Iranisches Namenbzcch (1895). See also ROME; GREECE; 
EGYPT; SYRIA, etc. (ED. M.) 

B.-TRANSITION PERIOD: FROM THE FALL OF THE 
SASSANID DYNASTY TO THE DEATH OF TIMUR (1405) 

A l i e n  Rulers.-With the final defeat of the Sassanids under 
Yazdegerd 111. a t  the battles of Kadisiya (Qadisiya) (637) and 
Nehavend (641) Persia ceased to exist as a single political unit. 
The country passed under a succession of alien rulers who cared 
nothing for its ancient institutions or its religion. For about 150 
years i t  was governed, first from Medina and afterwards from 
Baghdad, b y  officers of the Mohammedan caliphs whose principal 
aim it  was to  destroy the old nationality by the suppression of its 
religion. The success of this policy was, however, only apparent, 
especially in Iran, the inhabitants of which adopted Islam only in 
the most superficial manner, and it  was from Persia that the blow 
fell which destroyed the Omayyad caliphate and set up the 
Abbasids in its place (see CALIPHATE). Even before this event 
adventurers and dissatisfied Muslim officers had utilized the slum- 
bering hostility of the Persian peoples t o  aid them in attacks on 
the caliphs, and the policy of eastern expansion brought the Arab 
armies perpetually into the Persian provinces. 

I n  the reign of Merwan I. the Persians (who were mostly 
Shiahs) under a Muslim officer named Mokhtar (Mukhtar), 
whom they regarded as their mahdi, vainly attempted to assert 
their independence in Kufa, but were soon defeated. This rising 
was followed by  many more (see CALIPHATE) in which the 
caliphs were generally successful, and Abdalmalik (d. 705) con- 
siderably strengthened the Muslim power by instituting a 
thorough system of Muslim currency and enforcing Arabic as the 
official language throughout the empire. I n  the succeeding reign 
Persia was further subdued by the great conqueror Qoteiba 
(Qotaiba) b. Moslim, the Arabic governor of Khorasan. Omar 
II. ,  however, extended to non-Arabic Muslims immunity from 
all taxes except. the aakat (poor-rate), with the result that a large 

I number of Persians, who still smarted under their defeat under 
Mokhtar, embraced Islam and drifted into the towns to form a 
nucleus of sedition under the Shiah preachers. I n  the reign of 
Yazid 11. (720-724) serious risings took place i n  Khorasan, and 
in spite of the wise administration of his successor Hisham (d. 
743), the disorder continued to spread, fanned by  the Abbasids 
and the Shiah preachers. Ultimately in  the reign of Merwan 11. 
the non-Arabic Muslims found a leader in Abu Moslim, a rnat~la 
(client) of Persian origin and a henchman of Ibrahim b. Moham- 
med b. Ali, the Shiah imam, who raised a great army, drove the 
caliph's general Nasr b. Sayyar into headlong flight, and finally ex- 
pelled Merwan. Thus the Abbasids became masters of Persia and 
also of the Arab empire. They had gained their success largely 
by the aid of the Persians, who began thenceforward to recover 
their lost sense of nationality. At  the same time the Khorasan- 
ians had fought for the old Alid family, not for the Abbasids, and 
with the murder of Abu Moslim discontent again began to grow 
among the Shiahs (q.v.). I n  the reign of Harun-al-Rashid dis- 
turbances broke out in Khorasan which were temporarily ap- 
peased by a visit from Harun himself. Immediately afterwards 
Rafi' b. Laith, grandson of the Omayyad general Nasr b. Sayyar, 
revolted in Samarkand, and Harun on his way to attack him 
died a t  Tus (809). Harun's sons Amin and Mamun quarrelled 
over the succession; Amin became' caliph, but Mamun by the 
aid of Tahir b. Hosain Dhu 'I-Yaminain ("the man with two right 
hands") and others succeeded in deposing and killing him. Tahir 
ultimately (820) received the governorship of Khorasan, where 
he succeeded in establishing a practically independent Musllm 
dynasty (the Tahirids) which ruled until about 873 in nominal 
obedience to Baghdad. From 825 to about 898 a similar dynasty, 
the Dulafids or Dolafids, reigned nominally as governors under 
the caliphs till they were put down by  Motadid. I n  the reign of 
the caliph Motasim a serious revolt of Persian Mazdakite sectaries 
(the Khorrami) in alliance with Byzantium was with difficulty 
suppressed, as also a rising of Tabaristan under an hereditary chief 
Maziyar who was secretly supported by the Turkish mercenaries 
(e.g., Afshin) whom the caliph had invited to  his court. T o  an- 
other Turk, Itakh, the caliph Wathiq gave a titular authority over 
all the eastern provinces. I n  the reign of the tenth caliph NIota- 
wakkil the Tahirids fell before Yakub b. Laith al-Saffar, who with 
the approbation of the caliph founded a dynasty, the Saffarid in  
Seistan. 

Minor  Dynasties.-It is convenient a t  this point t o  mention 
several other minor dynasties founded by nominal governors in 
various parts of Persia and its borderland. From 879 to about 
930 the Sajids ruled in Azerbaijan, while in Tabaristan an Alid 
dynasty (the Zaidites) was independent from 864 to 928, when it  
fell before the Samanids. Subsequently descendants of this house 
ruled in Dailam and Gilan. Throughout this period the caliphate 
was falling completely under the power of the Turkish officers. 
Mohtadi, the 14th Abbasid caliph, endeavoured vainly to  replace 
them by Persians (the Abna). His successor Motamid was at-  
tacked by the Saffarid Yakub who however was compelled t o  
flee (see CALIPHATE). Yakub's brother Amr (reigned 878-900) 
received the vacant position, but was taken prisoner by Ismacil b. 
Ahmad, the Samanid, and the Saffarids were henceforward a 
merely nominal dynasty under the Samanids (goo--I 2 29). The 
Samanids (q.v.) were the first really important non-Arabic 
Persian dynasty since the fall of Yazdegerd 111. They held sway 
over most of Persia and Transoxiana, and under their rule scholar- 
ship and the arts flourished exceedingly in  spite of numerous civil 
wars. Ultimately they fell before the Ghaznevid dynasty of 
Sabuktagin. 

I n  the reign of Motadid who, as we have seen, put down the 
Dolafids, and also checked the Sajids of Azerbaijan in their d e a  
signs on Syria and Egypt, the Kharijites of blesopotamia were 
put down by the aid of the Hamdanites of Mosul, who were t o  
become a dynasty of some importance. Subsequently the caIi- 
phate, which had temporarily recovered some of its authority, 
resumed its downward course, and the great families of Persia 
once again asserted themselves. I n  the reign of Qahir (d. 934), a 
new dynasty arose in Persia, that of the Buyids (Uuwayhids). This 
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family was descended from one Abu Shaja Buya, who claimed to 
be of the old Sassanian house and had become a chieftain in 
Dailam. H e  had successively fought for the Samanids and the 
Ziyarids, a dynasty of Jorjan, and his son Imad addaula (ed- 
dowleh, originally Abu '1 Hasan Ali) received from Mardawij of 
the latter house the governorship of Karaj; his second son Rokn 
addaula (Abu Ali Hasan) subsequently held Rai and Isfahan, 
while the third, Moizz addaula (Abu '1 Hosain Ahmadj secured 
Kermgn, Ahvaz and even Baghdad. 

The reign of the caliph Mottaqi was a period of perpetual strife 
between the Dailamites, the Turks and the Hamdanid Nasir 
a d d a u l ~  of Mosul. I n  the next reign Moizz addaula took Baghdad 
(945). I t  was at  this time that the three brothers took the titles 
Imad, Rukn (Rokn), and Moizz addaula. The authority of the 
family was absolute, though they paid outward respect to the 
caliphs. hfoizz addaula repelled an attack of the Hamdanids of 
Rlosul. The Buyids, and especially Adod addaula (Azud-ed- 
Dowleh, and similar forms), ruled Baghdad wisely and improved 
the city by great public works such as the great dike, still known 
as the Bend Amir on the Kur (Cyrus) near Persepolis. Their 
sway extended from the Persian gulf to  the Caspian sea. Ulti- 
mately however, the Buyid dynasty grew weaker under the 
quarrels of its members and fell an easy prey to the Ghaznevids. 
I n  the meantime (999) the Sassanids fell before the Ilek-Khans of 
Turkestan, to the great advantage of the Ghaznevid princes. 

Ghaznevids  and Se1julrs.-The centre of force in Persian 
politics now changes from west t o  east. Hitherto the ultimate 
power, a t  least nominally, had resided in the caliphate at  Baghdad, 
and all the dynasties which have been noticed derived their 
authority formally from that source. With the rise of the Ghazne- 
vids and later the Seljuks, the Abbasid caliphate ceased to count 
as an independent power. As we have seen, the Ghaznevid 
armies in a brief space destroyed most of the native dynasties of 
Persia. The first of the house was Alptagin, a Turkish slave of the 
Samanid Mansur I., who, having quarrelled with his master, 
took refuge in Afghanistan and founded a semi-independent au- 
thority. After his death three unimportant governors of his house 
held sway, but in 977 the power fell to another former slave, 
Sabuktagin, who was recognized by the Samanid Nuh 11. His 
son and successor Mahmud (9 .v . )  was attacked by a brother, 
Isma'il, and retired from Khorasan (of which he had been gov- 
ernor). The Samanids then fell under the power of the Tatar 
Ilkhans, but Mahmud returned, triumphed over both the Sam- 
anids and the Tatars, and assumed the independent title of sultan 
with authority over Khorasan, Transoxiana and parts of north- 
west India. Mahmud was a great conqueror, and wherever he 
went he replaced the existing religion by Mohammedanism. H e  
is described as the patron (if a somewhat ungenerous one) of 
literature; it was under his auspices that Firdousi collected the 
ancient myths of Persia and produced the great epic ShaAnama 
(Book of the Kings). His descendants held a nominal rule till 
1187, but in 1152 they lost all their extra-Indian territories to  
the Ghorids, and during the last 35 years reigned in diminished 
splendour a t  Lahore. Even before this time, however, the suprem- 
acy which they enjoyed under Mahmud in Persia had fallen 
into the hands of the Seljuks who, in the reign of Mas'ud I., son of 
Mahmud, conquered Khorasan. I n  1037 Seljuk princes were 
recognized in Merv and Nishapur, and in the ensuing 18 years 
the Seljuks conquered Balkh, Jorjan, Tabaristan, Khwarizm, 
Hamadan, Rai, Isfahan, and finally Baghdad (1055) The Abbasid 
caliphs, who still enjoyed a precarious and shadowy authority a t  
the pleasure of Turkish viziers, gladly surrendered themselves to 
the protection of the Mohammedan Seljuks, who paid them all 
outward respect. 

Thus for  the first time since the Arab conquest of the Sassanian 
realm Persia was ruled by a single authority, which extended its 
conquests westward into Asia Minor, where it checked the rulers 
of Byzantium, and eastward to India and Central Asia. The his- 
tory of this period is treated a t  length in the articles CALIPHATE 

and SELJUKS. The empire of the Seljuks was essentially military. 
Their authority over their own officers was so precarious that they 
preferred to entrust the command to Turk~sh  slaves. These offi- 

cers, however, were far from loyal to their lords. I n  every part 
of the empire they gradually superseded the Seljuk princes and 
founded minor dynasties. 

Khwarizm.-Before passing on to the Mongol conquerors of 
Persia it  is necessary briefly to notice the shahs of Khwarizm, 
who have frequently been mentioned as overthrowing the minor 
dynasties which arose with the decay of the Seljuks. These 
rulers were descended from Anushtajin, a Turkish slave of Ghazni, 
who became cupbearer to the Seljuk Malik Shah, and after- 
wards governor of Khwarizm (Khiva) in 1077 I n  1138 the third 
of the line, Atsiz, revolted but was defeated and expelled by 
Sinjar. Shortly afterwards he returned, firmly established his 
power, and extended the Khwarizm empire as far  as Jand on the 
Sihun. The brief reigns of 11-Arslan and Sultan Shah Mahmud 
were succeeded by that of Tukush (1172-99) and Ala ed-din 
Mohammed (1199-1220). The former of these subdued Khora- 
san, Rai and Isfahan, while the latter brought practically all Per- 
sia under his sway, conquered Bokhara, Samarkand and Otrar, 
capital of the Karakitai, and had even made himself master of 
Ghazni when his career was stopped by the hordes of the Mongol 
Jenghiz Khan. In  1231 the last of his houqe, Jclal ud-din (Jala- 
luddin) Mangbarti, or Mango-berti, was banished, and thus the 
empire of the Khwarizm shahs, which for a brief period had 
included practically all the lands conquered by the Seljuks, passed 
away. 

Thus from the fall of the Samanids to the invasion of the 
Mongols five or a t  most six important dynasties held sway over 
Persia, while some 40 small dynasties .enjoyed a measure of local 
autonomy. During the whole of this period the Abbasid caliphs 
had been nominally reigning throughout the Mohammedan world 
with their capital a t  Baghdad. But with hardly any exceptions they 
had been the merest puppets, now in the hands of Turkish min- 
isters, now under the protection of practically independent dy- 
nasts. The real rulers of Persia during the years 874-1231 were, 
as we have seen, the Samanids, the Buyids, the Ghaznevids, the 
Seljuks, the Salgharids and the Khwarizm shahs. We now come 
to a new period in Persian history, when the numerous petty dy- 
nasties which succeeded the Seljuks were all swallowed up in the 
great Mongol invasion. 

Mongols.-In later years of the 12th century the Mongols 
began their westward march and, after the conquest of the ancient 
kingdom of the Karakitai, reached the borders of the territory 
of the Khwarizm shahs, which was at  once overwhelmed. Jenghiz 
Khan died in 1227, and the Mongol empire stretching from the 
Caspian to the Yellow sea was divided up among his sons. Persia 
itself fell partly in the domain of Jagatai and partly in that of the 
Golden Horde. The actual governor of Persia was Tului or Tule, 
whose son Hulagu or Huiaku is the first who can be rightly re- 
garded as the sovereign of Persia. His accession occurred in 1256 
and henceforward Persia becomes after 600 years of spasmodic 
government a national unit. Hulagu a t  once proceeded to destroy 
a number of nascent dynasties which endeavoured to establish 
themselves on the ruins of the Khwarizm empire; about 1255 he 
destroyed the dynasty of the Assassins by the capture of their 
stronghold of Alamut (Eagle's Nest), and finally in 1258 cap- 
tured Baghdad. The 38th and last Abbasid caliph, Mostasim, was 
brutally murdered, and thus the Rlohammedan caliphate ceased 
to exist even as an emasculated pontificate. The Persian empire 
under Hulagu and his descendants extended from the dominions 
of Jagatai on the north to that of the Egyptian dynasts on the 
south, and from the Byzantine empire on the west to  the confines 
of China. I ts  rulers paid a nominal homage to the Khakhan 
(Great Khan) in China, and officially recognized this dependence 
in their tille of Ilkhan, i.e., provincial or dependent khan. From 
1258 to 1335 the Ilkhans were not seriously challenged. Hulagu 
fixed his capital a t  Maragha (Meragha) in Azerbaijan, where he  
erected an observatory for Nasir ud-din Tusi, who a t  his request 
prepared the astronomical tables known as the Zidj-i-Zlkha~zi. H e  
died in 126j and was succeeded by his son Abagha or Abaka, who 
married the daughter of Michael Palaeologus, the Byzantine ruler. 
Abagha was a peaceful ruler and endeavoured by wise administra- 
tion to give order and prosperity to  a country torn asunder by a 
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Long period of intestine war and the Mongol invasion. He suc- 
ceeded in repelling two attacks by other Mongolian princes of the 
house of jenghiz Khan; otherwise his reign was uneventful. His 
brother Nikudar (originally Nicolas) Ahmad Khan succeeded him 
in 1281. This prince n a s  converted to Islarn, an event of great 
moment both to the internal peace and to the exlernal relations of 
Persia. His persecution of the Christians led them into alliance 
with the Mongols, who detested Islam; the combined forces were 
too strong for Nikudar, who was murdered in 1284. The external 
results were of more importance. The Ilkhans, who had failed in 
their attempt to wrest Syria from the Mameluke rulers of Egypt 
had subsequently endeavoured to effect their object by inducing 
the European Powers to make a new crusade. The conversion of 
Nikudar put an end to this policy and Egypt was for some time 
free from Persian attack (see EGYPT: History). The Mongol 
leaders put on the throne a son of Abagha, by name Arghun. His 
reign was troubled. His first minister Shams ud-din was suspected 
of having poisoned Abagha, and was soon put to death. His suc- 
cessor, the amir Bogha, conspired against Arghun and was exe- 
cuted. Under the third minister (1289-91), a Jewish doctor 
named Sa'd addaula (ed-Dowleh), religious troubles arose owing 
to his persecution of the Mohammedans and his favouring the 
Christians. The financial administration of Sa'd was prudent and 
successful, if somewhat severe, and the revenue benefited con- 
siderably under his care. But he committed the tactical error of 
appointing a disproportionate number of Jews and Christians as 
revenue officials, and thus made many enemies among the Mongol 
nobles, who had him assassinated in 1291 when Arghun was lying 
fatally ill. I t  is possible that it  was Sa'd's diplomacy which led 
Pope Nicholas IV. to send a mission to Arghun with a view to a 
new crusade. The  reign of Arghun was also disturbed by a rebel- 
lion of a grandson of Hulagu, Baidu Khan. Arghun died soon after 
the murder of Sa'd, and was succeeded by his brother Kaikhatu, 
or Gaykhatu, who was taken prisoner by Baidu Khan and killed 
(129j).  Baidu's reign was cut short in the same year by Arghun's 
son Ghazan Mahmud, whose reign (1295-1304) was a period of 
prosperity in war and administration. Ghazan was a man of great 
ability. H e  established a permanent staff to deal with legal, 
financial and military affairs, put on a firm basis the monetary 
system and the system of weights and measures, and perfected 
the mounted postal service. Ghazan fought with success against 
Egypt (which country had already from 1293 to Dec. 1294 been 
ruled by a Mongol usurper Kitboga), and even held Damascus for 
a few months. I n  1303, however, his troops were defeated at  
Merj  al-Saffar, and Mongol claims on Syria were definitely aban- 
doned. I t  was even suggested that the titular Abbasid caliphs 
(who retained an empty title in Cairo under Mameluke protec- 
tion) should be reinstated a t  Baghdad, but this proposal was not 
carried into effect. Ghazan is historically important, however, 
mainly as the first Mongol ruler who definitely adopted Islam with 
a large number of his subjects. H e  died in 1304, traditionally of 
anger a t  the Syrian fiasco, and was succeeded by his brother 
Uljaitu (Oeljeitu). The chief events of his reign were a success- 
ful war against Tatar invaders and the substitution of the new 
city of Sultania as  capital for Tabriz, which had been Ghazan's 
headquarters. Uljaitu was a Shiah and even stamped his coins 
with the names of the 12 Shiah imams. H e  6ied in 1316, and 
was succeeded by Abu Sa'id, his son. The prince, under whom a 
definite peace was made with Malik al-Nasir, the Mamelulre ruler 
of Egypt, had great trouble with powerful viziers and generals 
which he accentuated by his passion for Bagdad-Khatun, wife of 
the amir Hosain and daughter of the amir Chupan. This lady 
he eventually married, with the result that Chupan headed a re- 
volt of his tribe, the Selduz. Abu Sa'id died of fever in 133 j,  and 
with him the first Mongol or Ilkhan dynasty of Persia practically 
came to an end. The real power was divided between Chupan and 
Wosain the Jelair (or Jalair), or the Ilkhanian, and their sons, 
known respectively as the Little Hasan (Hasan Kuchuk) and the 
great Hasan (Hasan Buzurg). After a brief succession of obscure 
princes Hasan Buzurg definitely installed himself as the first 
khan of the Jelairid or Ilkhanian-Jelairid dynasty. 

Practically from the reign of Abu Sa'id Persia was divided under 

five minor dynasties, ( I )  the Jelairids, ( 2 )  the Mozaffarids, (3) 
the Sarbadarids (Serbedarians), (4) the Beni Kurt  and (5)  the 
Jubanians, all of which ultimately fell before the armies of Timur. 
But the authority of Timur, which was dominant throughout 
Persia from a t  least as early as 1395 till his death in 1405, was 
never uwhaiienged. H e  passed from one victory to another, but 
the conquered districts were never really settled under his admin- 
istration. Fresh risings of the defeated dynasties followed each 
new enterprise, and he had also to  deal with the Mongol hordes 
whose territory marched with northern Persia. His descendants 
were for a brief period the overlords of Persia, but after Shah 
Rukh (reigned 1409-46) and Ala addaula (1447), the so-called 
Timurid dynasty ceased to have any authority over Persia. There 
were Timurid governors of Fars under Shah Rukh, Pir Moham- 
med (1405-o9), Iskendar (1409-14), Ibrahim (1415-34) and 
Abdallah (1434) ; in other parts of Persia many of the Timurid 
family held governorships of greater or less importance. 

BIBLIOGRAPHY.-The works relating to Persia will be found under 
articles on the main dynasties (CALIPHATE ; SEL JUXS ; MONGOLS), and 
the great rulers ( JENGHIZ KHAN ; MAHMUD OF GHAZNI ; TIMUR) . For 
general information and chronology see Stockvis, Manuel d'histoire, 
vol. i. (Leyden, 1888); Sir H. Howorth, History of the Mongols 
(1876-88) ; S .  Lane Poole, Mohammedan Dynasties (1894). 

(J. M. M.; F. M. S.) 

C.-FROM THE DEATH OF TIMUR TO THE FALL OF THE 
SAFAVI DYNASTY, 1405-1736 

Tamerlane died in harness. At the age of seventy, he actually 
started on a great expedition, which he had organised for the con- 
quest of China, when he was taken ill and died. 

S h a h  R u k h ,  1404-1447.-There was a struggle for power after 
the death of the Great Conqueror, during which period his fourth 
son, Shah Rukh, who was Governor of Khorasan, consolidated his 
position. 'His rivals proved to be utterly incapable and he OCCU- 

pied Central Asia, but loving Herat, he continued to rule the 
empire from that city. Throughout his long reign, he worked in- 
cessantly to  restore the prosperity of his empire and erected 
splendid buildings. H e  was also a successful soldier, defeating the 
Chief of the "Black Sheep" dynasty in three battles, and his 
empire stretched from Chinese Turkestan to  Asia Minor. 

U l u g h  Beg, and S u l t a n  Husayn.-His successor had ruled 
Samarcand under his father. Not only did he erect splendid 
buildings that still challenge our admiration, but, under his pat- 
ronage, the astronomical tables were drawn up, which constitute 
the greatest legacy in that science that the East has bequeathed to 
the West. A'fter his succession to the empire, the Turkoman 
sacked Herat, the Uzbegs looted Samarcand and, to complete 
the tragedy, he was murdered by his own son, in 1449. After the 
death of Ulugh, the Timurid dynasty rapidly broke up. The only 
remaining member of note was Sultan Husayn, who ruIed over a 
much diminished empire from 1487 to 1506. H e  was the patron 
of a very great period, rivalling that of the Renaissance in Europe, 
the period of Jami the Poet, of Behzad the Painter, and of Mirk- 
hond the historian. 

T h e  "Black Sheep" and "White  Sheep" Turkoman.-Dur- 
ing the decay of the Timurid dynasty, there was a fight for power 
between two families of Turkoman. Kara Yusuf, the Chief of the 
"Black Sheep" was, as mentioned above, defeated by  Shah Rukh, 
but made peace with him and, a t  his death was a most powerful 
ruler in the country round Lake Van. His successor, Iskandar, the 
b~i lder  of the famous Blue Mosque of Tabriz, was captured and 
put to death by Uzun Hasan, the celebrated Chief of the "White 
Sheep." Hasan defeated the reigning Timurid Prince and was the 
virtual ruler of Persia. 

After the capture of Constantinople by  the Turks, in  1453, 
Venice attempted, albeit with scant success, to  unite the Princes 
of Europe against the common foe. Uzun Hasan, who had been 
defeated by the Turks, sent an extremely welcome embassy to 
the Doge at this juncture. This step was probably inspired by 
his wife, Theodora, who was a daughter of one of the last Em- 
perors of Trebizond. The return embassy was headed by Caterino 
Zeno, whose wife was a niece of Theodora. The ambassador was, 
in consequence, most kindly received and was able to induce 
Hasan to co-operate with the Venetian fleet in an attack on the 
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south coast of Asia Minor. I n  1472, a body of Persian cavalry 
ravaged the province, but was defeated by a Turkish column. I n  
the follo

w

ing year, a powerful Turkish force was repulsed in an 
attempt to  cross the Euphrates, but Hasan who follo

w
ed it up, 

suffered heavy losses. After this, he sent Caterino to rouse the 
rulers of Europe against the Turks, and wisely took no further 
direct action. Uzun Hasan died in  1478, and his successor was 
poisoned after a reign of seven years. The family then broke up, 
mainly owing to the struggle for power among its members, and 
thus made way for the coming national dynasty of the Safavi. 

The Safavi Dynasty, 1499-1736.-The Persian nation was 
deeply attached to the Sasanian dynasty, overthrown by the Arabs 
early in the 7th century A.D. The religion founded by &/lohammed 
was gradually adopted, but the national feeling found expression 
in the adoption as their spiritual leaders df the Caliph Ali and his 
descendants. They believed that Husayn, the son of Ali had mar- 
ried a daughter of their last king Yezdigird, and that his descend- 
ants inherited the divine right of the Sasanian monarchs. Mainly 
on this account, the Persians broke off from the "Sunnis" or 
"Traditionists," and termed themselves "Shiah" or "Separatists." 
Their chief doctrine was that of the Imamate, by which Ali and 
eleven of his descendants were considered to be sinless and to be 
spiritual and temporal leaders by divine right. The Safavi dynasty 
claimed unchallenged descent from the seventh Znuzm and was 
deeply venerated, especially Safi-u'-Din, from whom the family 
took its title of Safavi. Uzun Hasan gave one of his daughters to  
Haydar, later head of the family. She bore him three sons, the 
youngest of whom, Ismail, became the sole survivor and the 
founder of the dynasty. Raising a force of his adherents, he 
defeated the Chief of the "White Sheep" and marched on Tabriz, 
which surrendered. There, in 1439, he proclaimed himself Shah, 
this date marking the foundation of the dynasty. The coronation 
of Shah Ismail evoked a wave of national and religious sentiment 
of overwhelming force among his subjects who regarded Ismail as 
both Saint and Shah, and were ready to give their lives for him 
with fanatical devotion. Ismail spent the first years of his reign 
in extirpating the "White Sheep" dynasty and in annexing the 
provinces over which they had ruled. This was not accomplished 
without fighting, but Ismail was a formidable warrior and his 
activity was exceptional. 

Defeat of the Uzbegs, 1510.-After making good his position 
in Western and Central Persia, Ismail determined to attack the 
Uzbegs, who devastated Khorasan every year. When he was 
ready, he marched with extreme rapidity towards Merv. His 
force was numerically weaker than that of Shaybani Khan, the 
Uzbeg Chief but, luring the enemy into an ambush, he cut them 
to pieces. The victory was crowned by the death of Shaybani 
Khan, whose skull was mounted in gold to serve as a goblet to  
the victor. 

The Defeat of Ismail, 1514.-It was most unfortunate for 
Ismail that his contemporary on the throne of Turkey was Selim, 
the greatest soldier of the house of Othman. The rise of a Shiah 
family to the throne of Persia would naturally excite deep religious 
animosity and the Sultan determined to extirpate it before it  
struck roots. As a preliminary measure he sought out and put 
to death some forty thousand of his subjects, who were believed 
to belong to the heretical sect. H e  then marched to the Persian 
frontier. 

Selim commanded the most formidable army of the period, 
consisting of thousands of long-service musketeers-the celebrated 
Janissaries-a strong artillery, and a division of cavalry. Ismail, 
on the other hand, depended entirely on his tribesmen, who were 
commanded by their chiefs. The Persian attempt to attack on 
both flanks was defeated by the deadly fire of the musketry and 
artillery. Ismail displayed the greatest gallantry, killing the Aga 
of the Janissaries, but he was wounded and nearly taken prisoner 
and, after suffering terrible losses, the survivors fled from the field, 
Selim massacred his prisoners and then marched on Tabriz, which 
submitted. Owing to the lack of supplies, which caused a mutiny. 
the victor was obliged to evacuate Tabriz, but he annexed Georgia 
Diarbekr and Kurdistan. Of far greater importance was the 
deadly blow given to Persian moral, since it was realised that a 

force led by the Shah, although able to  defeat the Uzbegs. was no 
match for a Turkish army. I t  is stated that, af ter  this defeat, 
Ismail never smiled again. H e  died in 1524, deeply regretted by 
his subjects. H e  is described by the Venetian Angiolello in the 
following words: "He is fair, handsome and pleasing; not very 
tall, but of a light and well framed figure. His hair is reddish, he  
only wears moustachios. H e  is as brave as a gamecock and 
stronger than any of his lords." 

Shah Tahmasp, 1524-1576.-The eldest son of Ismail suc- 
ceeded t o  the throne when a mere boy. Unfortunately for him 
he was a contemporary of Sulayman the Magnificent, who re- 
peatedly invaded Persia, taking Tabriz and advancing as far into 
the interior as Sultania on one of his campaigns. H e  also captured 
Van, which was considered to be impregnable. Tahmasp followed 
an entirely defensive policy and is the theme of Milton's lines: 

As when the Tartar from his Russian foe, 
By Astracan, over the snowy plains, 
Retires, or Bactrian Sophi, from the horns 
Of Turkish crescent, leaves all waste beyond 
The realm of Aladule, in his retreat 
To Tauris and Casbeen. 
(The Sophi is the Safavi monarch; Tauris and Casbeen are Tabriz 

and Kazvin.) 
These lines reveal a remarkable knowledge of the political 

situation in Persia and there is every reason t o  believe that 
Milton gained his information from the account given by Anthony 
Jenkinson, who conceived the bold plan of trading with Persia 
across Russia. Descending the Volga, he crossed the Caspian Sea 
to  Shamakha, where he was well received by the Persian Gover- 
nor. At Kazvin, he presented the letters of Queen Elizabeth, 
but the fanatical Shah replied "Oh thou unbeliever, we have no 
need t o  have friendship with the unbelievers." The Shah, who 
was treating with Sulayman at  the time, indeed thought of send- 
ing Jenkinson's head as a suitable gift to the Sultan, but the 
intrepid Englishman finally returned to England with good 
profits to  show for the risks he had run. 

Peace with Turkey, 1555.-As the years passed, fanaticism 
lessened and both powers grew weary of the constant warfare. 
Negotiations were opened and the Sultan laid down that "so 
long as the frontiers were respected, there would be no hostili- 
ties." Turkey considered that she was dealing with a defeated 
power. At the same time, the Sultan wished to reduce his com- 
mitments in Asia. I t  is of especial interest to  note that Busbecq, 
the Ambassador of the Emperor a t  Constantinople, stated that :  
"It is only the Persian who stands between us and ruin." 

The Death of Tahmasp.-In 1576, Tahmasp ended his long 
reign, leaving Persia much weaker than he had found it. After 
his death there was a period of anarchy, furious rivalries being 
unchained among the various rivals for power. At this period 
the position in Persia was one of anarchy, but it  was destined t o  
be followed by a reign, during which the dynasty reached its 
zenith. 

Shah Abbas I., 1587-1629.-The 16th century was a won- 
derful epoch, alike in Europe and in Asia. I t  was an epoch 
of great rulers Charles V., Elizabeth, Sulayman and Akbar con- 
stituting a remarkable group, in which Shah Abbas can fittingly 
take his place. And yet, how unpromising were the prospects of 
the infant, who was destined to make Persia a great power. Left 
by his father, Khudabanda, in Khorasan, as its nominal ruler, 
he was a mere puppet throughout his boyhood in the hands of 
rival chiefs. His guardian, the Shamlu Chief fought the Chief 
of the Ustajlu, and Abbas took part in the fight, having his 
horse shot under him. The Ustajlu Chief, having won the day, 
stopped the pursuit to  throw himself a t  the feet of young Abbas 
and secured his person. At this period Khudabanda, who was 
almost blind and entirely unfitted to  reign, was attempting to 
enforce his authority in Fars, but Abbas was proclaimed Shah 
by his new guardian, who advanced on Kazvin and occupied it. 
The unfortunate Khudabanda was thereupon deserted by his 
followers and shortly afterwards died, and Abbas, who matured 
quickly, put his guardian to death and seized the reins of pourer. 

Peace with Turkey, 1590.-In view of Turkish predomin- 
ance, the position of Abbas was far from enviable. I n  1587, a 
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Turkish force surprised and defeated a Persian army. This 
victory culminated in the occupation of the Western provinces of 
Persia, from Georgia in the north to  Arabistan in the south. 
Abbas realised that he could not face the Turks and wisely de- 
cided to make peace with the Sultan as a temporary expedient. 
although it  meant bringing Turkey on to the Caspian sea in the 
north and into the valley of the Karun in the south. 

Unfortunately for Abbas the Uzbegs attained the zenith of 
their power at  this period under Abdulla II. ,  who ruled an empire 
that stretched from Khotan to Balkh. H e  raided Khorasan an- 
nually with impunity and even drove the Prince of Gilan, who 
was an ally of the Turks, from Astrabad. I n  Khorasan, Herat 
fell into his hands shortly after the accession of Abbas and the 
sacred city of Meshed was invested. Abbas collected troops to 
relieve Meshed, but illness delayed his movements with the re- 
sult that Meshed was also taken and sacked. Finally the Shah 
appeared on the scene and, in 1597, inflicted a decisive defeat 
on the Uzbegs, who ceased their annual raids during his reign. 

Sir Anthony and Sir Robert Sherley were typical adventurers, 
who had already distinguished themselves in various campaigns. 
Upon the return of Abbas from his victory over the Uzbegs, they 
presented themselves ( I  jg8), as English knights who had heard 
of his fame and desired to serve him. 

Reorganisa t ion  of Army.-The young Shah was most 
favourably impressed by the brothers. H e  realised, as did his 
advisers, that he could not defeat a Turkish army and expel the 
hated invaders from Persia, until he was master of a regular army, 
and he determined to utilise the services of the Englishmen for 
this purpose. His army consisted only of 60,000 light cavalry, 
who were brave but undisciplined, and would only obey their 
Chiefs, in whose hands the real power rested. T o  meet this 
fundamental difficulty, Abbas reduced this force to  one half and 
organised ~ o , o o o  cavalry, ~ o , o o o  infantry and some batteries of 
artillery, to be paid and officered by the crown. I t  is of interest 
to  note that, in imitation of the Janissaries, the infantry and 
artillery were manned with Georgian and Armenian converts to 
Islam. As a still further counterpoise to  the intriguing Chiefs, 
Abbas founded a tribe, termed Shah Savan or "Friends of the 
Shah." This step was entirely successful, thousands of men 
leaving their tribes t o  serve directly under the Shah, who was 
thus released from his dependence on the Chiefs. 

The Sherleys were well prepared for their task, having had the 
foresight to  bring a cannon-founder among the members of their 
staff. The Persian Commander-in-Chief and his officers all fa- 
voured the creation of a regular army, and their zeal seconded the 
knowledge of the Sherleys so well that, in a comparatively short 
time, a revolution was effected and, in place of an ill-organised 
mass of mounted tribesmen, an army consisting of cavalry, ar- 
tillery and infantry was created. 

Pers ian  Victories o v e r  t h e  Turks.-Shah Abbas was eager 
to  prove his new weapon, and fortunately, the Sultans who were 
his contemporaries were not great soldiers. H e  broke the peace 
in 1603, and invested Tabriz, which surrendered and, after 
18 years, again formed part of the Persian empire. Abbas fully 
realised that, sooner or later, he would have to meet a powerful 
Turkish army. Nor was he mistaken for, upon the death of the 
voluptuary Mohammed III. ,  the youthful Ahmad organised a 
large force, which marched to the Persian frontier. Abbas like 
his predecessors, chose the plain in the vicinity of Lake Urmia 
for the trial of strength and, although the enemy were ~oo,ooo 
strong against 62,000, they had lost much of their former effi- 
ciency whereas the Persians for the first time fought as  a regular 
army. Abbas upset the Turkish plan of battle by detaching a 
considerable force of cavalry to make a wide detour, to demon- 
strate on the rear of the enemy, and to create the impression 
that this was the main force. The Turks were deceived and 
while they were countermarching, the Persians charged home and 
won a decisive victory, 20,000 heads being piled up in front of 
the Shah's tents. The fruits of this victory were the lost provinces 
of Persia, but, of greater importance, was the feeling that the 
Safavi dynasty was able to  meet the hereditary foe in battle 
and defeat him. 

Genius of S h a h  Abbas.-The fame of Abbas doks not rest 
solely on his military exploits; i t  is also founded on his genius 
for administration. Realising the vital importance of communica- 
tions, he built bridges and caravanserais on every main route. 
He repressed brigandage with merciless severity and encouraged 
trade, not only in Persia, but also with foreign countries, whose 
representatives were welcomed a t  his Court. T o  prove his zeal 
for pilgrimages, he walked the entire distance of eight hundred 
miles from Isfahan to Meshed, to worship at  the shrine of the 
Imam Riza. His subjects, deeply influenced by the example of 
their beloved Shah, followed him by thousands, and these pil- 
grimages, perhaps more than anything else, welded the different 
races-Persians, Turks and Arabs-into a nation. The most 
striking administrative act of Shah Abbas was the creation of a 
new capital a t  Isfahan. There, on almost the only river of the 
plateau, a superb city grew up, approached by stately bridges, 
which led past the luxurious gardens of the courtiers, to  the 
Royal Square. The most important building was the Cltehel 
Sutun or "Hall of Forty Columns." This great Hall of Audience 
was open in front, while the throne was set in a room opening out 
from it. Behind, was a gallery containing three immense oil 
paintings on each side. 

Capture  of H o r m u z ,  1507.-One of the most important 
events in history was the rounding of the Cape of Good Hope 
by Bartholomew Diaz, in 1487, and the subsequent establishment 
of direct intercourse by sea between Europe and the East. Great- 
est among the Portuguese captains was Alfonso D'Albuquerque 
who, with a squadron of six ships, captured the island emporium 
of Hormuz. Owing to intrigues, D'Albuquerque was unable to  
retain his conquest on this occasion but, eight years later, he 
returned as  Viceroy in command of a powerful fleet, and built 
the famous fort, which is almost as perfect to-day as a t  the 
date of its construction. Throughout the 16th century, the Portu- 
guese, owing to their sea-power, dominated the Persian Gulf, 
to the intense anger of the Shahs, whose ports were raided, and 
whose subjects were oppressed without mercy. 

A r r i v a l  of English, 1601.-The English appeared in Eastern 
waters just a century later than the Portuguese. Their chief 
commodity was broadcloth, for which there was little demand 
in India, and it  was consequently decided to open up  relations 
with Persia, which was reported to  have a cold climate. I n  view 
of the position of the Portuguese in the Persian Gulf, i t  was 
decided to commence operations a t  Jask and, in 1616, a ship 
loaded with a trial cargo, was despatched to that port. The 
English were well received by Abbas. Apart from the hope that 
they might help him to expel the Portuguese, he was most anxious 
to export silk, which was a royal monopoly, by  the Persian Gulf, 
and thereby deprive the Turks of a large source of customs' 
revenue. 

The Portuguese viewed the arrival of the English with intense 
hostility. They attempted to capture the pioneer ship, but were 
just too late. However, when a second expedition appeared on 
the scene, they were waiting off Jask, and attacked the English. 
In spite of their superior force, they were unable to  capture the 
English ships, and were completely defeated. The result of this 
action was most important. The Shah realised that his hoped-for 
chance of expelling the Portuguese had come and, the English 
were induced to co-operate. 

As a preliminary operation, the English and their allies cap- 
tured the fort of Kishm Island, on which the Portuguese depended 
for their supplies, Hormuz itself producing neither supplies nor 
fresh water, the entire surface of  he island being covered with a 
salt efflorescence. The English then towed boats laden with 
Persian troops on the main objective. The Portuguese squadron 
made no attack on the encumbered English and were tamely 
destroyed at  anchorage. A battery was then set up on shore and 
a breach was effected. The garrison of the fort beat off a Persian 
assault, but their position was desperate and they surrendered to 
the English. Thus fell Hormuz. This was the first great feat 
of arms performed by the English in the East and, since that  
date, their connection with Persia has been continuous. 

Decline of Safav i  Dynasty.-After the death of Shah Abbas, 
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his descendants occupied the throne for a century, but it was a 
period of decline, during which only the veneration in which the 
dynasty was held, prevented a powerful official from ousting his 
degenerate descendants. Thanks to the jealousy which Abbas 
had shown towards his sons, princes of the blood, instead of 
being trained to arms, were immured in harems under the tutelage 
of eunuchs. Shah Safi, who succeeded Abbas, not only put to 
death his own relations of both sexes, but he executed most of 
the generals and councillors, who had made the reign of his grand- 
father an illustrious epoch in Persian history. The contemporary 
Sultan was Murad IV., the last of the warrior Sultans, who in- 
vaded Persia repeatedly, and massacred the inhabitants of Ham- 
adan, Tabriz and Baghdad, which latter city was annexed. Other 
monarchs reigned and displayed pomp and pageantry, which 
dazzled European travellers, until the accession of Sultan Husayn, 
in 1694. This monarch was both meek and pious, but was placed 
on the throne at  a time when such qualities were as much out of 
place as they were in Edward the Confessor. Under the Safavi 
dynasty, ,the province of Kandahar had been a bone of conten- 
tion with the Moghul rulers of India. I t  was in Persian hands 
when Sultan Husayn ascended the throne and, as the Ghilzais, 
whose chief city i t  was, were intriguing with Delhi, it was decided 
to send a Georgian Prince as Governor, supported by a strong 
Persian force. Gurgin Khan, as the Persians called him, arrested 
Mir Wais, the Ghilzai Chief and instead of executing him, sent 
him as an exile to Isfahan. There he won over the credulous 
Shah with a story that Gurgin Khan was conspiring to hand over 
Georgia to Peter the Great. He was, thereupon, reinstated and, 
upon his return, successfully plotted against Gurgin Khan, who 
was killed, while his Persian escort was cut to pieces. Mir Wais 
then strengthened his position at  Kandahar until his death. 

Ghilzai Invasion, 1722.-His successor, Mahmud, raided 
Persia in 1720, and captured Kerman, but was driven back to  
Kandahar by a capable Persian governor, who was subsequently 
dismissed. Two years later, he again invaded Persia. On this 
occasion he failed to take Kerman or Yezd, and was considering 
the advisability of retreating when envoys from the Shah offered 
him a large sum of money to leave the country. Encouraged by 
this proof of weakness, the raiders advanced on Isfahan and 
halted at Gulnabad, a village situated on the open plain, 11 miles 
from the capital. 

The Persian army was ~0,000 strong and was provided with 
artillery. Its base was the capital and it was fighting for the 
very existence of Persia. The Ghilzais were 20,000 strong and 
their artillery consisted of one hundred camel guns. They were 
in splendid training and despised their enemy. The battle opened 
with a charge by the Persian right wing, which met with some 
success. The Persian left wing also charged but suffered heavy 
losses from the Ghilzai guns. The tribesmen then advanced and 
finding the Persian artillery without an escort, cut down the 
gunners and turned their guns on the infantry, who fled from the 
field in a panic. Isfahan was then invested and, owing to the 
cowardice of its defenders, the Afghans were able to cut off its 
supplies. During this investment, Tahmasp, the Heir-Apparent, 
left Isfahan and attempted to raise a force but failed. Finally, 
famine compelled the Shah to surrender and Isfahan fell to a 
raiding band of Afghan tribesmen. Although the dynasty was 
not actually ended until Nadir Kuli was crowned Shah, it ceased 
to rule when the meek Husayn surrendered and Persia fell, owing 
to the rule of Shahs who were trained by eunuchs. 

Action of Russia and Turkey.-The fall of Persia con- 
stituted the opportunity of Russia and Turkey. Peter the Great 
was the first in the field. He captured the key-fortress of Der- 
bent in I722 and, in the following winter, when the Afghans be- 
sieged Resht, he acceded to the prayer of its governor, and oc- 
cupied not only the capital of Gilan, but also the province. In  
the summer of 1723, he captured Baku. 

The Turks arrived on the scene rather late. They, however, 
annexed Shirwan and Georgia. They particularly coveted Baku, 
but were forestalled by Peter. In 1724, the two powers agreed 
to the dismemberment of Persia. Russia to take the districts al- 
ready occupied and the three Caspian provinces, while the share 

of Turkey was those western provinces, which she held a t  the 
accession of Shah Abbas. In  the following year, the Turks en- 
forced their claims by force of arms. 

Ashraf, who had succeeded Mahmud, was a capable ruler, re- 
sembling his uncle Mir Wais. He enjoyed great prestige among 
his fellow-tribesmen, whose moral he increased. His position was 
one of difficulty. He held Isfahan, Shiraz and South-east Persia, 
but could hardly be said to administer the country. Indeed the 
Afghans were totally lacking in the art of administration. Tah- 
masp was collecting a force in Mazanderan, Russia was determined 
to maintain her position, and Turkey had already seized Tabriz 
and Hamadan. Ashraf despatched an embassy to remonstrate 
a t  the action of a Sunni power uniting with Christians in hostile 
action against Persia, which was now governed by Sunni Afghans. 
In  spite of the feeling excited at  Constantinople, the Turks de- 
clared war and an army captured Kazvin and marched on Isfahan. 
The Afghan leader, who was a fine soldier, cut to pieces a Turk- 
ish detachment of two thousand men. This success produced a 
considerable moral effect on the Turks and when Afghan mullas 
appeared in their camp and demanded of the Turkish Pasha how 
he dared to war on Muslims, who were obeying the divine law in 
subverting the power of the heretical Shiahs, there were serious 
desertions. The Pasha determined to fight immediately and, al- 
though he outnumbered the Afghans by three to one, his sullen 
troops were defeated with heavy loss. With consummate diplom- 
acy Ashraf refused to pursue; moreover he released his prisoners 
and even restored their property to them. This masterly modera- 
tion resulted in the Sultan making peace. He recognized Ashraf 
as Shah of Persia, while the Afghan recognised him as Caliph. 
Actually the Turks gained the provinces they had seized and 
Persia remained dismembered. 

Tahmasp and Nadir Kuli, 1727.-Ashraf was no sooner 
freed from the Turks than he was confronted with another serious 
danger. Tahmasp, at  this juncture, was joined by Nadir Kuli, 
leader of a robber band, who was destined to achieve fame as the 
conqueror of Delhi. He brought with him some 5,000 of his 
Afshar tribesmen. Tahmasp had previously collected some 3,000 
Qajar Turks under their Chief, Fath Ali Khan, and recruits be- 
gan to pour in who were determined to destroy the hated Afghans. 
Nadir soon made away with the Qajar Chief and induced the 
Shah to secure Khorasan before attacking the Afghans. This cam- 
paign was entirely successful, both Meshed and Herat being re- 
captured from the Chiefs who had occupied them. 

Expulsion of the Afghans, 1730.-Meanwhile Ashraf, who 
was seriously alarmed at  the national revival, determined to  
attack before the Persian army became too strong. The two 
armies met at  Mehmandost in the vicinity of Damghan in 1729. 
The Afghans, whose moral was very high after their victory over 
the Turks, charged, but were met with a heavy musketry and 
artillery fire by Nadir, who then advanced and drove the Afghans 
from the field. They stood again at  Isfahan, and at  Shiraz, but 
were finally crushed, and the survivors were hunted across Persia 
to the desert, where the Baluchis intercepted and killed Ashraf. 

The Afshar tribesman, Nadir Kuli, destined to  restore the 
power and prestige of Persia, was born in a tent close to Mo- 
hammedabad in the district of Darragaz, in the province of 
Khorasan. In the summer his father inhabited the village of 
Kupkan, situated on the route between Kuchan and Mohammeda- 
bad. He died young, leaving his wife very poor and, when Nadir 
was eighteen, both he and his mother were carried off by a band 
of Uzbegs and sold as slaves. Four years later, Nadir escaped 
and returning to Persia, entered the service of the Governor of 
Darragaz. The times were troublous and Nadir soon won a rep- 
utation for bravery and so distinguished himself that his master 
gave him his daughter in marriage. Upon his death Nadir suc- 
ceeded to his post. Summoned to Meshed by Malik Mahmud, 
the ruler of Khorasan, he defeated a raiding force of Uzbegs, 
but claiming what was considered to be an excessive reward, he 
was beaten and dismissed. He soon reappeared on the scene a t  
the head of a body of robbers. But he aimed at higher things, 
and capturing Nishapur, he occupied it in the name of Shah 
Tahmasp, whose service he entered. 
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T u r k i s h  Campaigns.-Nadir fought three campaigns against 
the Turks a t  this period of his career. H e  lost one battle, but 
finally defeated the national enemy, and recovered the western 
provinces of Persia. The Russian Government, after the death 
of Peter the Great, decided to withdraw from Persia, and re- 
stored her Caspian provinces, in  1732. Three years later, war 
broke out between Russia and Turkey. Nadir took advantage of 
the situation to secure Baku and Derbent, by a threat to join 
Turkey unless these important fortresses were surrendered to 
him and Russia yielded. Nadir had dethroned Tahmasp, who 
had made a disastrous treaty with the Turks, and his infant son 
had opportunely died. Nadir had freed Persia from Afghans, 
Turks and Russians, and the Persian nation was profoundly 
grateful to  him. At an assembly of the leading men in Persia, 
he was unanimously elected Shah. 

D.-FROM NADIR SHAH TO THE REVOLUTION, 1736-1907 

Nadir had settled accounts with Turkey and Russia, but the 
nation thirsted for vengeance on the Afghans, the recovery of 
whose country would restore to  Persia all the territories ruled 
by Shah Abbas. Accordingly, in  the year after his coronation, he 
led a powerful army 80,000 strong, towards Kandahar. The city 
was ruled by Husayn, brother of the captor of Isfahan, who was 
quite unable to meet Nadir in the field, but decided to defend the 
city, trusting to its great strength. Nadir, who possessed no heavy 
guns, was reduced to a blockade, which operation he carried out 
with great thoroughness, building a wall, fortified with towers 
outside the perimeter of the city. For a year the blockade was 
continued with no decisive results. Nadir then assaulted and 
captured some of the outworks, up which guns were dragged with 
great difficulty and Kandahar lay a t  his mercy. Having in mind 
further campaigns, the victor treated the Ghilzais with marked 
clemency, so much so that he enlisted a number of them in his 
army, and they served him loyally until his death. 

I n v a s i o n  of Ind ia ,  1738.-During the tedious months spent 
outside Kandahar, Nadir prepared his plans for a campaign in 
India, which was the natural sequel to the recovery of the eastern 
provinces of Persia. The great Moghul dynasty had declined 
rapidly since the death of Aurungzeb, in I 707, and Mohammed 
Shah, his degenerate descendant "was never without a mistress in 
his arms and a glass in his hand." This despicable monarch and 
his effeniinate troops were no match for virile Nadir and his war- 
like veterans. Treachery was also a t  work and more than one 
Indian noble had opened up relations with the Shah. With in- 
credible folly, the Court a t  Delhi relied on Kandahar to  repulse 
Nadir and, not only made no preparations for defence, but treated 
Nadir's requests that no fugitives should be granted asylum across 
the frontier with contempt. 

After the capture of Kandahar, Nadir, whose prestige was 
greater than before, marched north, following in the footsteps of 
Alexander the Great, and captured Kabul, which was the key to 
the Khyber Pass, the main land-gate of India. There he secured 
a large sum of money, which enabled him to pay his troops, and 
also to arrange with the Afridis that his passage of the Khyber 
should not be opposed. Mohammed Shah was thoroughly alarmed 
by this time, but before the situation was really grasped by him 
or his councillors, Nadir had captured Peshawar and had crossed 
the Indus at Attock. 

B a t t l e  of K a r n a l ,  1738.-One of the historical battlefields 
of India is a t  Karnal, situated some sixty miles to  the north of 
Delhi, on the right bank of the Jumna. There Mohammed Shah 
formed a strongly entrenched camp and supinely awaited the 
invaders. Nadir realised the strength of the Indian position and 
the fact that his men were unused to assault fortifications. While 
he was considering the best course to pursue, Saadat Khan, a 
leading feudatory Prince, who had brought a reinforcement of 
30,000 men, attacked a raiding party of Kurds. Troops were 
brought up on both sides until the engagement became general. 
Nadir laid an ambush with complete success, Saadat Khan was 
raken prisoner and the panic-stricken Indians took refuge in their 
camp. The Persians had killed 20,000 of the enemy; and part of 
the Indian artillery fell into their hands with rich spoils of every 

description. Nadir wisely did not assault the Indian camp, but, 
he surrounded it, and prepared to bombard it. 

Mohammed Shah realising that his troops would not fight again, 
decided to surrender before famine appeared among them. H e  
was received with courtesy by the victor, whose letter describing 
the battle and surrender have come down to us. Acting on the 
principle that Mohammed Shah was, like himself, of Turkoman 
descent, he commissioned his son Nasrulla to meet him outside 
the camp and when he entered his tent, "we delivered over to 
him the signet of our Empire." After paying this empty compli- 
ment, the victor, who marched in triumph into Delhi, determined 
to strip the people of all their portable wealth. I n  this he was 
successful and the value of his loot was estimated a t  £87,000,000. 
However that may be, i t  made Nadir a miser. Had he employed 
this wealth wisely, it would have proved to be a blessing to 
impoverished Iran and the course of history would have run 
differently. 

A rising in Delhi, suppressed with such pitiless severity that a 
"Nadir Shahi" is synonymous for a massacre in  modern Delhi, 
and a marriage between Nasrulla and the daughter of the defeated 
Mohammed were the chief incidents of the stay a t  the capital. 
Nadir, realising that he could not hold Delhi, restored it to  MO- 
hammed, who was, a t  any rate, utterly unwarlike. He, however, 
annexed the provinces on the right bank of the Indus, which, 
during the reign of Darius had formed part of the Persian Empire. 
Thus, after a stay of only two months in India, he returned to 
Afghanistan with greater power, wealth and fame than any other 
Asiatic conqueror since Tamerlane. I t  remains to  add that he was 
the last great Asiatic conqueror. 

Campaign  A g a i n s t  Bokhara ,  1740.-During the siege of 
Kandahar, Nadir had despatched his eldest son and heir against 
Balkh, whose ruler had promised help to  the Ghilzai Chief. Riza 
Kuli had proved himself worthy of the command, for his assault 
was so fierce and so continuous that the city was surrendered. The 
young prince had then crossed the Oxus and defeated a strong 
army of Uzbegs. Nadir, unwilling to attack Bokhara a t  this 
juncture, recalled his son and wrote to  the Amir of Bokhara that 
he had ordered him "not to  disturb countries ruled by descendants 
of the Turkoman." The situation was now entirely changed. 
Nadir had not forgotten that he had been a slave a t  Khiva, and he 
realised that a campaign against the two Uzbeg states would 
form a natural corollary to  the conquest of Northern India, and 
would protect Khorasan against raids for many years to  come. 
Finally, he anticipated rich spoils and little resistance. Large 
quantities of grain had been collected a t  Balkh and loaded into 
boats, and the expedition commenced its march down the Oxus 
to Charjui, where a bridge of boats w,as constructed. The Amir 
of Bokhara, realising that he could not resist Nadir's veterans, 
promptly submitted and proceeded to the Persian camp. There, 
a t  first, he was treated with disdain, but he was finally restored 
to the throne on condition that the Oxus should again constitute 
the boundary of Persia, and that he should supply a contingent of 
troops for the Persian army. The treaty, which was accompanied 
by the payment of huge sums of money, was cemented by a 
double marriage between the two monarchs. 

Conquest of Khiva,  1740.-After Bokhara i t  was the turn of 
Khiva. The Khan realised that Nadir depended entirely for his 
supplies on the boat-loads of grain and made a desperate effort 
to capture them. However, Nadir suddenly appeared on the scene 
and, although his men were suffering terribly from thirst, the 
charge he led was irresistible. The army then advanced down the 
river, with the precious grain guarded by the entire force, but 
there was no further resistance and the Khan tamely surrendered. 
Before the campaign he had put to death or mutilated the envoys 
of Nadir, who justly executed the barbarous ruler together with 
twenty of his councillors. Among the prisoners were two English- 
men, members of the staff of Jonas Hanway, the intrepid mer- 
chant, who attempted to trade with Persia and Central Asia 
across Russia, and has left us a most valuable account of the 
state of Persia at  this period. Nadir treated the Englishmen with 
kindness, giving thein passports and a promise of redress for their 
losses. One result of this campaign was the release of thousands 



ASSASSINATION OF NADIR] PERSIA 
of Persian and Russian slaves. Many of the former were settled ' 
in Nadir's homeland of Darragaz, especially in a village which 
the Shah founded on the site of his birthplace. 

The conquests of Nadir were now finished. H e  had restored 
the boundaries of Persia and made them wider than those of the 
Safavi dynasty. H e  had made Persia famous as a great fighting 
power and he had not only released the inhabitants of Khorasan 
who were slaves, but had ensured their safety in the future. Had 
he possessed any administrative capacity, he could have restored 
prosperity to  Persia, but success and wealth had spoilt his char- 
acter and made him a miser, and the remaining years of his life 
are a record of ever-increasing avarice and cruelty, which made 
him detested by his subjects. 

Lesghian Campaign,  1741-1742.-Thcre is a Persian I."overb 
which runs, "If any Shah is a fool, let him march against the 
Lesghians." During the Indian campaign, these savage tribesmen 
of Daghestan had raided Shirwan and had killed Ibrahim Khan, 
Nadir's only brother. H e  was therefore bound in honour to 
invade their country and punish them severely. At first all sent 
well and certain sections of the tribe, who inhabited the lower 
hills, submitted. But the main1 t u d y  uf the Lesghians retreated 
into the dense forests until they were able to attack the Persian 
army and inflict heavy losses. Nadir refused to retreat until 
supplies failed when he was forced to make for Derbent, where 
the situation was only saved by the arrival of supplies shipped 
from Astrakhan. I t  was this bitter experience which induced 
Nadir to organise a fleet on the Caspian Sea. For the time being 
he retired from the scene baffled and sullen. 

Like Shah Abbas, Nadir suffered from jealousy of his son, who 
was a distinguished soldier. H e  was shot a t  from an ambush by 
two Afghans and believed that the assassins were in the pay of his 
son. However that may be, he ordered him to be blinded and 
bitterly repented it  when too late. Persians remember the re- 
monstrance of the Prince: "It is not my eyes but those of Persia 
which you have put out." 

The success of the Lesghians caused rebellions to break out in 
various parts of the empire, but they were suppressed with merci- 
less severity. Nadir had unwisely attempted to reunite Islam 
by abolishing the Shiah sect and by substituting the Imam Jafar 
for Ali, the patron saint of Persia. At the time, there was no 
open opposition to the change by his subjects, who feared to 
oppose him, but the following decision was given by the religious 
leaders of Turkey: "The new sect is contrary to  the true belief, 
and i t  is permitted to kill the people of Persia." This decision 
was followed by an enormous Turkish army, which was deter- 
mined to avenge former defeats, but Nadir was as great a general 
as ever, and inflicted a crushing defeat, capturing the whole of 
the artillery and military stores of the enemy. Negotiations for 
peace followed, in which Nadir agreed to abandon his claims t o  
found a new sect and released his prisoners. This was his last 
victory. 

Assassinat ion of Nadir ,  1747.-As the years passed, Nadir 
put to death so many of his trusted officers that finally, in self- 
defence, he was attacked a t  night by his own body-guard and 
killed, fighting to the bitter end. Thus fell Nadir Shah, who, 
endowed with superb physique, a voice of thunder, dauntless 
courage and a genius for war, had hewn his way to the throne. 
Like Napoleon, with whom he may well be compared, success 
caused moral deterioration, and when he died, the nation which 
he had saved from the Afghans, t l g  Turks and the Russians, 
received the news with intense relief. Had he died after the con- 
quest of Khiva, he would have been the national hero for all time. 

The assassination of Nadir Shah gave the signal for the break- 
up of his composite army. The Afghans under Ahmad Khan alone 
remained loyal, but being unable to avenge his fallen leader, he 
marched off to  Kandahar and, aided by the capture of a treasure 
convoy, founded the kingdom of Afghanistan, which included 
most of the Indian provinces situated on the right bank of the 
Indus. Throughout, he remained loyal to the family of Nadir 
and when, after desperate contests for power, the son of ill-fated 
Riza Kuli was set on the throne of Khorasan and then blinded, 
A h ~ a d  Shah. as be had proclaimed himself, avenged Shah Rukh 

and constituted Khorasan a separate kingdom for  him under 
Afghan protection and suzerainty. 

R i v a l  C l a i m a n t s  in Persia.-Fath Ali Khan of the Qajai 
tribe, who was killed by Nadir when he joined Tahmasp, had a 
son, Mohammed Husayn Khan. After the death of Nadir Shah, 
he raised a force, with which he successfully opposed Ahmad 
Shah, and occupied the Caspian provinces. A second claimant 
was Karim Khan, a member of the Zand tribe of Fars. A man 
of humble extraction, he raised himself to power by sheer force 
of character and had a large following in South Persia. Finally 
there was Azad the Afghan general, who was in  charge of 
Azerbaijan. A curious triangular contest ensued, in  which each 
claimant at  one period seemed to have won, but finally Moham- 
med Husayn was defeated and killed, and Azad surrendered, 
leaving Karim Khan supreme. 

T h e  Z a n d  Dynas ty ,  1750-1794.-Karim Khan never aspired 
t o  the title of Shah, but termed himself Vakil or Regent. H e  
made Shiraz his capital and adorned i t  with many fine buildings. 
Under his kindly rule, Persia gained a sorely needed rest, and 
began to recover something of her ancient prosperity. Upon his 
death, however, there was the usual fight fur power among the 
members of his family. Meanwhile Aga Mohammed Khan, the 
eunuch chief of the Qajar tribe, collected a force and, winning 
over to his side Haji Ibrahim, the redoubtable Vizier of the 
Zand monarch, finally defeated Lutf Ali the heroic representative 
of the Zand dynasty, who was barbarously done to death by  the 
cruel Qajar. 

T h e  Q a j a r  Dynas ty ,  1794-1925.-Aga Mohammed was a good 
soldier and, after tile final defeat o"f his rival, decided to attack 
Heraclius who, upon the death of Nadir Shah, had declared the 
independence of Georgia, and had annexed provinces up  t o  the 
River Aras. H e  had also made a treaty with Russia, by  the terms 
of which he was entitled to receive protection. Heraclius realised 
that he could not receive immediate help from Russia, yet he 
foolishly met the overwhelming Persian army in the field and 
was defeated. Tiflis was taken, the priests and infirm were massa- 
cred and the  able-bodied of both sexes were enslaved. After 
Georgia, the Shah turned his attention to Khorasan. The  wretched 
Shah Rukh was unable t o  offer any resistance, but Aga Moham- 
med required more than submission. H e  coveted with passion 
priceless jewels from Delhi, which he knew were in the possession 
of the blind monarch, and set his torturers to  work. D a y  by  day 
some valuable gem was produced. Last of all the famous ruby of 
Aurungzeb was extracted and Shah Rukh, worn out by  the tor- 
tures, died cursing the Qajar eunuch. Shortly afterwards, the 
tale of his cruelties was brought $0 an end by  the hands of two 
of his body-servants whom he had doomed to death, but yet 
permitted to attend him. Thus, in 1797, after only three years 
rule over the whole of Persia died the founder of the Qajar 
dynasty, who was rightly detested by all classes. 

Fath A l i  Shah.-Under his nephew, Fath Ali, Persia came 
within the orbit of European politics. The first step was taken 
by the British rulers in India. In  1798, Lord Wellesley received 
a letter from the Amir of Kabul in which he stated his intention 
of making an expedition into India. This would have upset 
British policy and Wellesley sent a h  Persian, who was acting 
Resident a t  Bushire, to induce the Persian Court to  put  pressure 
on the Amir. The task of the envoy was made easy by a n  Afghan 
demand for  the cession of Khorasan, to  which the young Shah 
replied that he intended to restore the eastern boundaries of 
Persia, as they were in Safavi days. He followed up  this threat 
by despatching a force to help two Afghan pretenders, with the 
result that the Amir retired from Lahore to  meet the threat in 
the west. The mission of the British Agent was thus entirely 
successful and paved the way for an accredited British Envoy, 
who was about to land on Persian soil. 

F r e n c h  T h r e a t  t o  India.-The genius of Napoleon dominated 
his adversaries to such an extent that even his fantastic schemes 
caused them great alarm. Among these must be reckoned his plan 
of using the Shah as an instrument for the invasion of India in 
co-operation with French and Russian troops. To  us, who have 
studied accurate maps and realise the barren nature of these 
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countries, the scheme was impracticable but, in 1800, it  was 
seriously considered by Napoleon and Paul of Russia. Indeed, the 
latter actually ordered the Don Cossacks to match on India. The 
movement was begun, without supply-columns or maps, but it 
was stopped a t  the Volga upon the death of the Tsar, which was 
fortunate for all concerned. The British, determined to forestall 
the French, instructed their Agent, Captain John Malcolm to 
induce the Shah to bring pressure on the Amir of Kabul, to 
counteract the designs of the French, and to negotiate a political 
and commercial treaty. Malcolm's success was complete and he 
speedily gained all his objects. Moreover he established a high 
regard for British honour in Persia, which still exists. 

The British foolishly withdrew Malcolm and left no permanent 
representative a t  Tehran. Napoleon took advantage of the favour- 
able position and, in 1802, made definite overtures to Persia. 
These were followed up, in  1805, by the appearance a t  Tehran 
of a French envoy who, in view of the fact that the Emperor had 
declared war on Russia, offered to  restore Georgia to Persia and 
to subsidise the Shah, who, in return, was to join France in an 
invasion of India. Fath Ali was most unwilling t o  become the 
ally of a nation which had put its monarch to death. However 
he could obtain no reply to  his appeals from the British, who 
could not make up  their minds what to do. Finally, therefore, 
he agreed to the French proposals. Fortune, however, favoured 
the British since, by the time that the Persians had agreed to the 
French proposals, Napoleon had made peace with the Tsar, and 
Persia lost all hope of recovering Georgia through his aid. 

T r e a t y  with G r e a t  Br i ta in ,  1814.--Outwardly a French Mis- 
sion held the field and Malcolm, when he again landed in Persia, 
was affronted. I n  spite of this the situation was changing, the 
French Mission was dismissed and Sir Harford Jones representing 
the Crown, as apart from the Governor-General of Bengal, was 
given a magnificent reception and a new treaty was negotiated. 
I n  1814, a definite treaty was signed, by the terms of which 
treaties or military co-operation with nations hostile to  Great 
Britain was barred, Persia further pledging herself to  use her 
influence with the states of Central Asia to  adopt a similar policy. 
I n  return, Persia was granted a subsidy of £15o,ooo per annum, 
which was to  be stopped if she engaged in an aggressive war. This 
treaty dealt with the French peril after i t  had passed. On the 
other hand, i t  was not realised by British statesmen that, so far 
as  Persia was concerned, the annexation of Georgia and Karabagh 
by Russia had created an entirely new situation, that the treaty 
had not recognised the fact and was therefore likely to  lead to 
trouble. 

S t ruggle  f o r  Georgia.-Peisia was bound to fight for Georgia 
and the campaigns that followed may be considered to fall into 
two distinct periods. The first ended with the defeat of Persia in 
1812, peace being made in the following year by the Treaty of 
Gulistan. Thirteen years later, Persia again attempted to recon- 
quer Georgia, and her final defeat is recorded in the Treaty of 
Turkomanchai, which was signed in 1828. The Persian army was 
commanded by the Heir-Apparent, who invariably lost his head 
on the battlefield, and rendered the efforts of a handful of British 
instructors nugatory. The first campaign opened with the siege of 
Erivan by a Russian force, which was so harassed by its lines of 
communication being cut, that the operation was abandoned. The 
campaign was ended, in 1812, by a decisive action fought at  
Aslanduz. A small Russian column surprised the Persian army in 
broad daylight. The British officers had drawn up their men when 
Abbas Mirza in a panic, ordered a hasty retreat, with the result 
that the force was annihilated. 

After this disaster, the Shah, who was also panic-stricken, 
agreed t o  abandon all claims to Georgia; he also ceded Derbent, 
Shirwan and Karabagh. Russia, a t  this very time, was at  the crisis 
of her fate owing to the invasion of Napoleon. Consequently 
Persia was to be blamed for abandoning her possessions and mak- 
ing no further effort against such a sorely embarrassed enemy. 
As was to be expected, Persian opinion regarded the Treaty of 
Gulistan as a national disgrace. I t  had been vaguely worded, so 
much so that the possession of three districts remained in dispute. 
Negotiations were being carried on but, before they were com- 

pleted, Russia occupied the areas. Persian opinion was deeply 
stirred, recruits poured in, and the Shah was forced by public 
opinion to break the treaty. At first the Persians carried all 
before them, and occupied Shirwan and Talish in  less than a 
month. But the Persians would not face Russian troops. 

Defeat  of Pers ian  Army.-In an action fought near Ganja, 
although the Persians were numerically superior, their cavalry 
fled, demoralised by artillery fire. The Russian infantry then 
advanced and swept the Persians off the field. Fath Ali was a 
miser; he refused to pay the troops in the winter, and they per- 
force were disbanded. Realising the position, a small Russian 
force marched on Tabriz and captured not only the city but also 
the entire artillery park of the Persian army. Thus ignominiously 
hostilities were ended. By the Treaty of Turkomanchai, the Aras 
became the boundary of Persia. An indemnity was demanded and 
extra-territorial rights were included as well as a commercial 
treaty, by the terms of which there was a 5% tax on imports and 
exports. This treaty inaugurated a new era and became the basis 
on which other European nations conducted their intercourse with 
Persia. Great Britain recognised the changed position and, in  view 
of the fact that Persia was the aggressor, declined to pay the 
subsidy. Persia was, however, in  dire straits from lack of money 
to pay the Russians, and it  was arranged that a single payment of 
f 150,000 should be held to  cancel all further claims on the subsidy. 

Persia a n d  Afghanistan.- Persia realised that her defeat by 
Russia was final. To  salve her wounded pride, she decided to 
make strenuous efforts to  recover Herat and other provinces that 
now formed the state of Afghanistan. This trend of policy was 
viewed with apprehension by the British Government, since Persia 
was under Russian influence and, if she reconquered Herat, Kabul 
and Kandahar, Russian agents would be established close to  the 
Punjab. Actually her objective during this period was Herat, and 
Great Britain made strenuous and successful efforts to  keep that 
province outside the influence of both Persia and Russia. 

Abbas Mirza was more successful in Eastern Persia than against 
Russia. He gradually reconquered Khorasan until Sarakhs alone 
held out, encouraged by the presence of the Khan of Khiva. How- 
ever the Khan, alarmed by the surrender of Kuchan, retired and 
Sarakhs was stormed, a feat which restored Persian prestige in 
Central Asia. Shortly afterwards, Abbas Mirza and then Fath 
Ali Shah died. 

Mohammed Shah was the son of Abbas Mirza and, when he 
had defeated various pretenders and established himself on the 
throne, it  was clear that he was determined to capture Herat. H e  
had already, during his father's lifetime, commanded a force 
which was besieging that city, but had hastened to Tehran to 
secure his nomination as Heir-Apparent, upon hearing the news 
of his father's death. At this period a second British Military 
Mission reached Tehran, but it  was received with marked coldness 
by the young Shah and was unable to  serve any useful purpose. 

Siege of Herat.-It is impossible to  give any account of 
British policy in Afghanistan, and we must confine ourselves to  
the question of Herat. In  1837, the Shah opened his campaign, 
and the first prisoner that was captured, was bayoneted in his 
presence. E'ar Mohammed, the able Vizier of the Prince of Herat, 
had made every preparation for a siege. The fortifications had 
been repaired and strengthened; supplies in large quantities had 
been stored, and all villages within twelve miles of the city had 
been burned. By a singular stroke of good fortune, an English 
artillery officer, Eldred Pottjnger, arrived on the scene, and soon 
became the life and soul of the defence. I n  the spring of 1838, 
the British Envoy reached the Persian camp and nearly persuaded 
the Shah to break off the siege. However, a t  this juncture, the 
Russian Envoy offered the services of a Russian officer. Sir John 
McNeill was consequently flouted and quitted the Persian camp. 
Shortly after his departure, the Shah made his final effort. For 
six days the defences were battered, but the general assault 
failed. The Shah was utterly dejected and when he received a 
communication from the British Minister that his Government 
would view the occupation of Herat as a hostile act, and that the 
island of Kharak had been seized by British troops, he agreed to 
their demands and broke up the siege. H e  dled in 1848, leaving 
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Persia on the verge of revolution and bankruptcy. 

Nasir-ud-Din began his reign well. He brought with him from 
Tabriz his adviser, Mirza Taki Khan, and appointed him his 
Vizier. H e  was the most remarkable Persian of his generation, 
being not only capable and hard-working, but also incorruptible. 
H e  set to work to abolish the sale of appointments and of justice; 
and the embezzlement of the soldiers' pay, the grant of pensions 
to  favorites and many other abuses were all taken in hand. His 
reforms raised up a host of enemies, among them the mother of 
the Shah who persuaded her son that the Vizier was too powerful 
with the result that he was executed-a terrible blow to Persia. 
After this the Shah, generally speaking, ruled in the bad old way, 
although he was a more enlightened ruler than his predecessor, 
partly owing to his visits to Europe. 

Re l ig ion  of t h e  Bab.-During the early part of Nasir-ud- 
Din's reign, an inhabitant of Shiraz preached a new religion. H e  
proclaimed himself the Bab or "Gate," through which men might 
attain to  knowledge of the Twelfth Imam. The Bab was the son 
of a grocer and, when-he attempted to convert his fellow-towns- 
men, he was considered to be a madman and was imprisoned. His 
follnwers, however, increased to such an extent that the Shah 
finally ordered him to be executed at  Tabriz. After his death, the 
doctrine spread far and wide, causing risings and an attempt on 
the Shah's life, which was met with pitiless persecutions. The 
religion founded by the Bab still exists and counts many followers, 
not only in Persia but, in the Levant, and in America. 

S e t t l e m e n t  of A f g h a n  Question.-During the generation 
that followed her victories over Persia, Russia not only strength- 
ened herself in that country by the creation of a naval base on 
the Persian island of Ashurada in Astrabad Bay but made great 
efforts to  gain a footing in Central Asia and in Afghanistan. I t  
was probably a t  her instigation that Nasir-ud-Din determined to 
win renown by the capture of Herat. Yar Mohammed, the capable 
Vizier had died, leaving the province to his son, who was mentally 
deficient, and whose first act was to open up negotiations with 
Persia. The British Government thereupon imposed a treaty on 
Persia, by the terms of which that power promised not to send 
troops into the Herat province, unless it was attacked from out- 
side. The treaty caused intense irritation to Persia and was the 
main cause of relations being broken off between the two coun- 
tries. Persia then gained possession of Herat through an Afghan 
nominee in 1856, and there was intense delight throughout the 
country. But Great Britain had t o  be reckoned with. I n  addition 
to paying a subsidy to the Amir, she declared war on Persia and 
landed an expeditionary force at  Bushire. Under Outram, a march 
was made inland and a Persian force was defeated. The troops 
were then transferred to the mouth of the Karun River, where 
a second success was gained. Persia had already sued for peace 
and, by the terms of a treaty signed in Paris, in 1857, the Shah 
agreed to evacuate Herat and to recognise the independence of 
Afghanistan. K O  indemnity or concessions were demanded. 

T h e  A w a k e n i n g  of Persia.-Nasir-ud-Din was fated to see 
the advance of Russia across Central Asia until that Power 
entirely enveloped his northern frontiers in Asia. The khanates, 
as they were termed, were annexed one by one, until only the 
Turkoman was left. I n  1881, after more than one failure, 
Skobeleif stormed the stronghold of the Tekke Turkoman at  
Geok Teppe, the other tribes gradually submitted and Russia 
forced Persia to  accept a boundary that was most unfavorable to 
her, and gave her new neighbour a strangle-hold on Khorasan. 
We must now turn to  the advance of the Indian empire. Baluch- 
istan had relapsed into anarchy a t  the end of the eighteenth 
century and no immediate attempt would have been made to 
interfere with this state of affairs, but for the fact that it was 
decided to construct a telegraph line from England across Persia 
to  India. Negotiations were opened with Persia, with the result 
that a boundary was finally drawn between Persian and British 
Baluchistan. This latter province may be said to have been the 
creation of that great frontier officer, Sir Robert Sandeman, 
through whose exertions law and order were gradually introduced 
into a "No Man's Land." From the Persian point of view these 
boundaries, which included the delimitation of her frontier with 

Turkey, completed her envelopment. 
Cons t i tu t iona l  Movement.-The desire for a constitution in 

Persia is quite recent. Persia was affected by the construction of 
telegraph lines and so forth, but her national pride in  her own 
perfection was also strong. The Shah as a young man was in 
favour of progress, but the failure of the attempt a t  constitutional 
government in Turkey in 1876 frightened him, and his later policy 
trended towards keeping Persia free from dangerous new ideas. 
"I want ministers who do not know whether Brussels is a city 
or a cabbage," was his frank avowal and, although his point of 
view was selfish, the event has proved that Persia was not ripe 
for the new order. Nasir-ud-Din was assassinated in 1896. His 
successor, Muzaffar-ud-Din was a poor creature, who led Persia 
down the broad road to bankruptcy by borrowing large sums of 
money from Russia, which he wasted on his journeys to Europe 
and on his favorites. During his reign all fear of the Shah passed 
away, and, with it ,  the tribes robbed with impunity on the caravan 
routes, inflicting serious losses on all classes. 

The movement in favour of a new order was led by Jamal-ud- 
Din, an agitator, who gained considerable influence in Turkey and 
Persia during the last years of Ndsir-ud-Din. H e  was rather a 
Pan-Islamist than a constitutionalist, who vehemently denounced 
the corruption of the Persian Vizier. Another moving spirit was 
Prince Malkom, a clever Armenian with a French education. H e  
was Persian Minister in London and, while holding this post, 
quarreled with the Vizier over a lottery, which the Shah had sold 
to him, but which the latter wished to cancel. I n  a paper, which 
he published, Prince Malkom advocated a Parliament for Persia, 
while he never ceased to denounce his enemy the Vizier. 

The weakening of the power of the Shah encouraged the re- 
formers and, in 1905, a definite movement began in favour of a 
constitution. I t  commenced with a protest against the Vizier, who 
was held to  be responsible for the costly journeys of the Shah, 
for the corrupt government and for the disorder in the country. 
A number of merchants followed a time-honoured custom and 
took bast or sanctuary a t  a mosque in the capital, where they were 
joined by some mullas. Driven from the mosque by orders of the 
Vizier, they proceeded to the shrine of Abdul Azim outside Tehran, 
where their numbers rapidly increased. I n  vain the Shah inter- 
vened by sending his favourite to  induce them to disperse. Finally 
the Shah was obliged to dismiss the obnoxious Vizier and to 
promise to  convene an Adalatkhana or '(House of Justicen-it is to  
be noted that there was no demand for a constitution a t  this 
juncture. Upon receiving the royal promise, the bastis returned 
to their homes and the Shah took no steps to convene a House 
c~f Justice. In  1906, the Shah had a paralytic stroke and the 
Vizier decided to take strong measures against the reformers. This 
led to  the Second Bast, which ended in the departure of the 
Mujtahid or "Doctors of the Divine Law" to Qum and the threat 
that they would lay the land under an interdict. Simultaneously 
thousands of citizens took bast at  the British Legation and de- 
clined to leave it  until a National Assembly had been granted by 
the dying Shah. This was, a t  length, conceded by Muzaffar-ud- 
Din, who opened the Assembly in October 1906, and died shortly 
afterwards. 

T h e  Revolution.-Mohammed Ali, who succeeded his father, 
was an Oriental despot of the worst type. H e  attempted to blind 
the reformers by twice pledging himself t o  adhere to  the new 
constitution. However, he had no intention of keeping his solemn 
promises, for he resented any infringement of his absolute power 
to dispose of the revenues of Persia for his own purposes. The 
able Vizier of Nasir-ud-Din was recalled to office with secret in- 
structions to overthrow the constitution. He set to  work to gain the 
consent of the majority of the Majlis for the raising of a loan, 
as the Shah had found the treasury empty, and could not buy 
partisans without money. I t  seemed as if the Vizier was achieving 
his purpose when he was assassinated. This black deed was 
glorified and the fortieth day after the suicide of the assassin 
was observed as a national holiday. Public opinion forced the 
Shah to appoint Nasir-ul-Mulk, who had been educated at  Oxford, 
to  be his Vizier. This honest statesman realised that it  was 
essential to restore the finances of Persia but, before he could 
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carry through any of his reforms, the Shah, who had collected 
gangs of ruffians, called out his forces with the intention of closing 
the obnoxious Majlis and of arresting its leaders. But he suddenly 
hesitated and stayed his hand. The dlajlis thereupon collected 
armed volunteers and sent teIegrams t o  the provinces asking for 
support, which evoked a wave of enthusiasm. 

The Shah yielded to the popular feeling and sent a Koran to 
the Assembly sealed with an oath that he would observe the con- 
stitution. This is the most solemn form of oath in  Persia. Six 
months later, the Shah bombarded the building, in which the 
,Majlis sat, arresting some of the leaders and regaining control of 
the government for the time being. The answer t o  this outrage 
was a rising a t  Tabriz. I n  vain the Shah despatched troops to 
crush the rebellion. They merely blockaded the city and, in the 
spring of 1909, the Russians broke up the blockade in the interest 
of their subjects. The defence of Tabriz gave time for national 
forces to  be organised a t  Resht and Isfahan. These forces com- 
bined and entered Tehran, whereupon the Shah who was in camp 
a few miles from the capital, threw up the sponge and took 
refuge in the Russian Legation. H e  was deposed by the victors 
and left Persia. Thus with little loss of life, the Persian revolution 
was successfully accomplished. . 

Anglo-Russian Agreement ,  1907.-For a century there had 
been keen rivalry in Asia between Great Britain and Russia, 
which, in  1885, had nearly led to war between the two empires 
owing to the famous Panjdeh incident. The military party in 
Russia, which desired to  approach ever nearer and nearer to 
India, was averse from any settlement with Great Britain, but the 
disasters of the war with Japan had a chastening effect and made 
the Russian military party ready to come to terms. These feel- 
ings were warmly reciprocated by the British, and were embodied 
in an Agreement, which represented a comprehensive effort to 
settle all questions connected with Tibet, Afghanistan and Persia. 
Here reference will only be made to the Agreement, so far as it 
affected Persia. I t  began with a solemn declaration to respect the 
"strict independence and integrity of Persia," and then stipulated 
that each state binds itself to seek no concession of any kind in 
regions conterminous t o  the frontier of the other. T o  avoid mis- 
understandings, the commercial spheres were then defined. That 
of Russia included Northern and Central Persia, while Great 
Britain merely reserved the deserts of South-East Persia. I t  was 
a mistake not to have included the whole of South Persia, as there 
alone would commercial concessions be sought, and leaving it  
neutral was certain to lead to trouble. This was pointed out a t  
the time, and the subsequent enormous development in oil proved 
that this view was correct. Persia naturally disliked the Agree- 
ment. She had based her policy on the rivalry of her two neigh- 
bours, and viewed with dismay the new order, by which, in her 
opinion, they had agreed to dismember her. British policy was 
honest and was entirely benevolent, so far as Persia was con- 
cerned. On the other hand, Russian officials considered that 
Northern Persia had been made over to them and, when the 
World War broke out, they were gradually annexing it. The Agree- 
ment has been annulled both by Great Britain and by Russia 
since the conclusion of the World War. (P. M. S.', 

E.-HISTORY OF THE PERIOD, 1909-1935 

This period, extending over two decades was destined to prove 
an epoch-making one in the history and evolution of Persia, and 
may be said to have commenced with the accession of the boy- 
King, Sultan Ahmad Shah and the re-establishment of constitu- 
tional government. 

The first cabinet of the new government naturally included 
the two patrician heroes of the revolution, the Sipahdar (to be 
known later as Sipah Salar), as Premier, and the veteran Bakhti- 
yari chief Sardar Asad, as Minister of the Interior; but they soon 
found themselves mere figure-heads in the hands of the more 
extreme elements among the late revolutionaries, whose aim 
seemed to be to  control the government without sharing its 
responsibilities. I n  these circumstances it  was not long before 
the two ministers resigned their portfolios and took their seats 
in the Majlis as ordinary deputies, a new cabinet being formed 

under the presidency of a vell-known figure in Persian politics, 
Mustaufi-ul-Mamalik, with a sprinkling of the most able of the 
Young Persian element. Nevertheless the first year of the revived 
constitution was marked by a continuation of cabinet crises and 
by the division of the Majlis into a number of conflicting factions. 

After the nationalist occupation of Tehran, Yeprem Khan, the 
military leader of the revolutionaries, had promptly organised 
a vigorous police administration which gave the city immunity 
from any of those disorders which are so often experienced in 
such cases, and the lives and properties of foreigners were in 
no way molested. Nevertheless, on the plea that special measures 
were needed for the protection of their nationals, Russian troops 
were forthwith despatched to Kazvin, and having thus succeeded 
in effecting a temporary occupation, they altogether refused to 
withdraw, notwithstanding the earnest remonstrances of Great 
Britain, who advocated a policy of non-intervention in accordance 
with the spirit of the 1907 Convention. The lack of administra- 
tive experience on the part of the personnel of the new rCgime, 
soon made it  apparent that the departments of the government 
could not be effectively reorganised without the assistance of 
foreign advisers, and when the subject came up for specific dis- 
cussion Great Britain and Russia not unreasonably required that 
nationals of one or more of the minor Powers should be engaged, 
failing which they must press for the appointment of their 
own nationals. 

The deliberations in this connection extended into the new year 
(1911) and eventually it  was decided that Americans should be 
engaged for the supervision of finances and Swedes for police 
and gendarmerie. Action was taken accordingly and in due course, 
in the following May, an American citizen, Mr. Morgan Shuster, 
was engaged to serve as treasurer general for a period of three 
years, with a staff of 4 assistants, for the supervision, collection, 
and disbursement of the revenues of Persia. 

Hardly had they got to work, when, on June 17, the recently 
deposed Mohammed Ali Shah unexpectedly landed a t  Gumesh 
Tepe on the Caspian, bent on an attempt t o  recover the throne; 
while at  the same time his brother, SaIar-ed-Dowleh, making a 
sudden appearance in Kurdistan, there too raised the standard 
of revolt, ostensibly on his brother's behalf. At first the menace 
to the capital from these two directions was undeniably serious, 
but the ex-Shah's effort was conducted with that incapacity and 
indecision which had distinguished all his activities, and ended 
in a complete fiasco. The credit for this result was mainly due 
to  the redoubtable Yeprem Khan, and to Shuster's financial re- 
forms which supplied his resources. 

Meanwhile Shuster's financial programme had brought him 
into conflict with Russian interests. Finally the confiscation 
of the estates of the ex-Shah's brother, Shua-es-Saltaneh (who, 
it was claimed, was in  debt to  the Russian Bank) for the 
part he had played in his brother's abortive exploit, was held 
to afford sufficient grounds for the presentation of an ultimatum 
to the Persian Government, in which were included a demand 
for an indemnity and the dismissal of Mr. Shuster, failing which, 
it was announced, there would be an advance of Russian troops 
on Tehran. Great Britain made di~lomatic  vrotests a t  Tehran 
but they were of no avail and ~ u s s i a  perslsted in her demands. 

Anti -Russian Feeling.-Anti-Russian feeling now ran high 
in the capital; Russian goods were boycotted, and the Majlis 
having refused to sanction compliance with the ultimatum, some 
3 to 4 thousand Russian troops were despatched to Kazvin from 
whence they were expected to march on Tehran a t  any moment. 
The position seemed desperate, until finally, on December 24, 
Nasir-ul-Mulk, who had become Regent on the death of the aged 
Kajar Azad-ul-Mulk, the year before, took charge of the situa- 
tion and with the co-operation of the Cabinet and of Yeprem 
Khan dissolved the Majlis and then signified acceptance of the 
Russian demands. I n  pursuance thereof, on December 25, the 
contracts of Mr. Shuster and his colleagues were terminated 
and they left the country forthwith. Meanwhile chaos reigned 
in the provinces, the only bright spot in the picture being the 
comparatively satisfactory progress of the Swedish military mis- 
sion in the direction of forming a gendarmerie. 



CONVENTION WITH BRITAIN1 PERSIA 
From the time of the dismissal of the Shuster mission the 

financial administration of the country was carried on as best 
they could by the staff of the Belgian Customs Administration 
and with no small measure of success, but in the direction of 
constructive financial reform, little could be effected in the 
adverse circumstances then prevailing. During the World War, 
moreover, Persia, nominally neutral, became a mere field for the 
rival combatants (see PERSIA, CAMPAIGNS IN). On the con- 
clusion of the war Persia was admitted as an original member of 
the League of Nations. 

Post -war F o r e i g n  Relations.-In the matter of her foreign 
relations Persia found herself in a considerably altered position 
a t  the end of the war. The cabinet of Vossuq-ed-Dowleh con- 
cluded with Britain on Aug. 19, 1919 a Convention on the fol- 
lowing basis : 

(i .)  Categorical reiteration of undertaking repeatedly given by 
Great Britain in  the past to respect absolutely the integrity and 
independence of Persia. 

(ii.) The lending of expert British advisers as necessary for 
the various departments of the Persian administration, military 
and civil. 

(iii.) The provision of a substantial loan for the purpose of 
financing the above schemes. 

(iv.) Co-operation on the part of the British Government in 
the promotion of Persian enterprises for the improvement of 
communications. 

(v.) The appointment by the two Governments of a joint 
Committee for the revision of the existing customs tariff on 
lines conducive t o  the interests and prosperity of the country. 

This Convention though it was for a short while put into 
operation, lapsed on the fall of Vossuq-ed-Dowleh. His successor 
Sipahdah-i-Azim concluded a treaty with the Soviet providing for: 

(i.) Renunciation of the old Tsarist policy of force and a 
guarantee of non-intervention in the affairs of Persia. 

(ii.) Denunciation of treaties concluded in the past between 
the Tsarist regime and other Powers in regard to Persia (e.g., 
the Anglo-Russian Convention of 1907). 

(iii ) The writing off of outstanding Russian loans to Persia. 
(iv.) Cancellation of all concessions under which Russia had 

exercised control over Persian communications-with the clear 
proviso that they should not be passed on to the nationals of 
any other Power. 

(v.) Cancellation of all concessions granted by Persia to  Russian 
subjects. 

(vi.) Abolition of the clause in the treaty of Turkmanchai 
under which no ships were allowed on the Caspian save those 
flying the Russian flag. 

(vii.) The reciprocal right to  appoint diplomatic and consular 
representatives where considered necessary. 

(viii.) Abolition of the ex-territorial rights of Soviet citizens. 
But the ink was hardly dry on this document when the capital 

became the scene of a most dramatic episode, in the form of a 
rotcp d'e'tat organised by  the nationalist newspaper editor, Saiyid 
Zia-ud-Din. This young patriot had secured the co-operation of 
a native officer of the Cossack division, Sartip Riza Khan, under 
whose leadership a force of some 3,000 Cossacks from the Kazvin 
garrison marched on the capital. Meeting with no opposition 
they proceeded to arrest all prominent personages, and the estab- 
lishment of a government under Saiyid Zia-ud-Din was then 
announced. Very soon after, Saiyid Zia-ud-Din found himself 
helpless before his colleague Sartip Riza Khan, who now, as 
minister of War, had sole control of all armed forces and was 
displaying great jealousy of foreign interference in any direction. 
Feeling that the situation was passing out of his hands Saiyid 
Zia-ud-Din decided to leave the country and reached Baghdad at 
the end of May. 

From this point the history of Persia is the story of the rising 
fortune of Riza Khan Pahlavi. A native of the Savad Kuh district 
of Mazanderan, he had entered the Cossack Division as a trooper 
when about 2 j years of age and a t  the time of his sudden appear- 
ance on the stage of Persian politics was a sartip in the division 
hitherto quite unknown outside it. 

On the exit of Saiyid Zia (April 3, 1921) Riza Khan pro- 
ceeded to set up a government of his own, with himself a s  
minister of War and one of the old rCgime, Qavam-es-Sultaneh as  
prime minister. From that moment he practically ruled Persia. 
Fully alive to  the importance of having some reliable troops a t  
his back, attached alike t o  his person and interests, he set him- 
self a t  once to  reorganise the armed forces of the country and 
to make effective arrangements to ensure their regular pay. T o  
this end he insisted on certain branches of the ministry of 
Finance being transferred to  the Ministry of War. Having by 
this means gradually converted the miscellaneous contingents 
existing into a disciplined force of some 40,000 men, he con- 
centrated his efforts on the subjugation of the distant and semi- 
dependent tribes, and his phenomenal success in this direction 
was soon reflected in  the increased measure of security prevailing 
in the provinces. 

I n  the autumn of the same year, as  the result of negotiations 
with the U. S. Government, which had been in progress through- 
out the summer, a strong financial mission arrived from America 
under the leadership of A. C. Millspaugh, and embarked on the 
task of reforming Persian finances. 

I n  October 1923 the Shah fled to Europe, Riza Khan appointed 
himself prime minister and summoned the Majlis. 

Late in 1924, Riza Khan reduced to submission Shaikh Khazaal 
Khan, G.C.I.E., K.C.S.I., the semi-independent chief of Moham- 
merak, who had for years been in close c'ontact with the British. 
Then on April 19, 192 j, the Shaikh was arrested by Persian 
troops on board his yacht and forthwith removed to Tehran 
where he has since been detained as a political prisoner. 

I n  February 1925 Riza Khan demanded from the Majlis the 
grant of definite and comprehensive military powers only with- 
drawable by a vote of that body. His request having been acceded 
to by the Majlis, he now became completely independent of the 
Shah's authority, and six months later he formally sought eleva- 
tion to the crown of Persia. The change of ruler and dynasty was 
effected with surprisingly little commotion, the deposition of 
the absent Sultan Ahmed Shah being executed by  a simple 
declaration of the Rfajlis on Oct. 31, 1925. A Constituent As- 
sembly was then convened, which proceeded t o  elect "Riza Khan 
Pahlavi" as Shah of Persia, with right of succession to his heirs. 

On December 15 the new Shah took the oath to  defend the 
Constitution, and on the 16th he was publicly proclaimed amidst 
much popular enthusiasm. A few weeks later his eldest son, 
Shahpur Mohammed Riza, was appointed crown prince. On April 
25, 1926, his majesty's coronation took place. 

The contracts of the members of Mr. Millspaugh's financial 
mission, to  which reference has been previously made, having 
expired in August 1927, were not renewed. After a short inter- 
regnum, during which the financial administration was carried on  
by the Belgian customs staff, a German financial expert, Dr.  
Lindenblatt, was appointed (April 1928) t o  succeed Mr. Mills- 
paugh, but with much reduced powers. 

Following the example of the rulers of Turkey and Afghanis- 
tan, the Shah gave notice to  the Powers concerned, in 1927, of 
his intended denunciation of all treaties in which extra-territorial 
rights, commonly known as  "capitulations," were conferred. None 
of the said Powers having offered serious objections, the abolition 
was allowed to take effect from May 28, 1928. After difficult 
negotiations extending over some months, a n  agreement was 
reached in November 1928 for the establishment of bases in  
Persian territory for the air service to  India. At the session of 
the League of Nations in September 1928 Persia was elected to 
the Council of the League; and in 1929 she recognized the new 
state of Iraq. 

During the period 1929-35 Persia's relations with foreign pow- 
ers improved on the whole; but no successful trade agreement 
with Russia was reached. The Anglo-Persian Oil Company's 
d'Arcy Concession of 1901, cancelled in 1932, was renewed in 
1933 after reference to the League of Nations. The presence of 
British coaling stations at  Basidu and Hanjam led t o  some fric- 
tion, until these were removed in 193 j to the Bahrein Islands. 

Progress in Persia.-The present position in Persia is dis- 
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tinctly better than under the Qajar dynasty. Like his great 
predecessors, Shah Riza realises the supreme importance of secur- 
ity. T o  ensure it, he has organised a well-trained force of all 
arms 40,000 strong and, using this instrument with courage and 
ability, he has disarmed the tribesmen, a feat that was entirely 
beyond the power of the previous dynasty. More than this, the 
Kashgais and Bakhtiaris are now ruled by military officers and 
their chiefs are either in prison or accept subordinate positions. 
The same policy is being pursued in the case of the smaller tribes 
and peace is assured. Total disarmament is really the crux of 
the whole matter as, once the tribesmen are rendered impotent for 
robbing, security of the roads is established, the sedentary popu- 
lation being most orderly. 

Persia is indeed under military Government. For example, 
the whole of the country south of Isfahan is controlled by the 
general officer commanding the southern army, whose head- 
quarters are at  Shiraz, The mullas, like the nomad chiefs, have 
lost their power for evil and so far have changes gone that civil 
offices have been opened for marriages. Here, as in many other 
reforms, the policy of Turkey has been followed. 

The Shah, once again like his great predecessors, has realised 
the importance of communications. Various routes were opened 
up  and improved by the British during the World War, but were 
not kept up in the years that followed. A new policy has now 
been adopted, and steady progress is being effected under Ameri- 
can engineers. The number of cars that use the routes is in- 
creasing at an amazing rate. Indeed, even the poor are beginning 
t o  travel, with the result that there is a wider outlook than in 
olden days. Nor must the marked improvement of the postal 
services be forgotten, both as regards the transport of mails and 
passengers. In  this connection, in 1927, an agreement was con- 
cluded with a German air company for a weekly service between 
Tehran and Baku, to  be followed by a similar service between the 
capital and the Iraq frontier. Wireless stations have also been 
established and, to  some extent, are available for public use. The 
construction of a railway line from the Caspian to the Persian 
gulf is the dearest wish of the progressive Shah, whose enthusi- 
asm has infected the entire nation. American engineers have 
examined the various routes and, in the autumn of 1927, the 
Shah cut the first sod of this great undertaking, which was being 
carried out under tender by European and Iranian contractors, 
with Italian and native labour, under the supervision of the Con- 
sortium Kampsax, a Swedo-Danish syndicate which took over the 
work in 1933. It was hoped to complete the line by 1939. A law of 
1930 introducing the gold standard has not yet become effective. 

Among the reforms that are being accomplished, is that of 
the judiciary which is being remodelled on French lines. Capitu- 
lary privileges were renounced by the Soviet Government and 
this probably encouraged the Shah to issue a decree that the 
capitulations would be abolished in May 1928. I t  would seem 
that this action is premature and it  is probably a bd2on d'essai, 
but it is  noteworthy that the French Government has already 
accepted the position. I n  March 1935 foreign usage conformed 
with that of the country itself in substituting the name Iran for 
Persia. (P. 2. C.; A. T. W.) 

PERSIA. CAMPAIGNS IN. For manv vears before the 
World War ' ~ e r m a n ~  had been making stren;&s efforts to in- 
crease her influence and interests in Persia. At Tehran a college 
was opened, staffed by German professors and subsidised by the 
Persian Government. I n  the Persian Gulf the firm of Wonck- 
haus began to deal in mother-of-pearl a t  Lingeh in 1896; in 1897 
a German vice-consulate was opened at  Bushire. I n  1900 Ger- 
many attempted to purchase a site fo r  the terminus of the Bagh- 
dad railway at  A1 Kuwait, but Sheik Mubarak had previously 
concluded a secret treaty with Great Britain agreeing, in return 
for protection, not to  sell or lease any of his territory without 
her consent. Other German efforts, made in collusion with Tur- 
key, members of Mubarak's family and the Wahabis, failed; but 
Turkey established and held posts on Mubarak's territory in Hor 
'Abdullah, an inlet running from behind Bubiyan Island to within 
3 o m  of Basra. I n  1902 the firm of MTonckhaus attempted to 
gain control of the pearl fisheries around Hulul, then of the red 

oxide deposits of Abu Musa and finally of a piece of Iand along 
the river bank at  Mohammerah. These attempts were foiled by 
Sir Percy Cox, the British Resident. I n  1906 the Hamburg- 
Amerika Co. started a service to the Persian Gulf. At the outbreak 
of war Great Britain was engaged in negotiations with Germany 
which would have given that Power a strong position at  Basra, 
the destined terminus of the Baghdad railway; and had acknowl- 
edged Turkey's suzerainty over A1 Kuwait. 

I. THE MENACE TO INDIA 
In  July 1914 the regency terminated with the coronation of 

the young Shah, who had hardly taken up his duties when hos- 
tilities commenced. His Majesty summoned the Majlis, and duly 
proclaimed the neutrality of Persia. The position was, however, 
a difficult one. The grandees were, in many cases, only anxious 
to receive money from one or both sides; the masses hated the 
Russians and mistrusted the British for being the friends of their 
enemies. There was sympathy in some quarters for the Turks, 
and "let the Christians devour one another" was frequently 
heard. But Persia was powerless. Her  military forces included 
the Cossack brigade 8,000 strong, the Swedish gendarmerie 7,000 
strong and the useless Persian Army. 

G e r m a n  Policy i n  Persia.-At first sight it  would seem un- 
likely that remote Persia should become a war theatre, but there 
is no doubt that Germany had prepared her plans for attacking 
the Indian Empire across Persia, using the Turkish Army as her 
instrument. Before Turkey declared war, the Government of 
India took the precaution of despatching a brigade of Indian 
troops to the Bahrein Islands. After the outbreak of hostilities 
this force, increased to a division, defeated the Turks at  Sahil, 
and occupied Basra on Nov. 2 1 ,  thus effectually protecting the 
oil refineries of the Anglo-Persian Oil Co. T o  protect the pipe- 
line, 150m. long, running through Ahwaz to the oilfields a t  
MaidHn-i-Naftiin, which the tribesmen had breached and fired in 
several places, operations were undertaken, as a result of which 
Persian soil was cleared of a Turkish force that threatened Ahwaz; 
the local tribes then submitted to the Indian troops and the pipe- 
line was repaired. 

Germany hoped to embarrass Russia, and still more, Great 
Britain, by forcing Persia and Afghanistan into the War on her 
own side and creating disturbances in India and on her frontiers. 
If Persia would come in, the claim that Islam was on the side of 
the Central Powers might have brought in Afghanistan. Germany 
was able to divert forces to Persia at  a small cost; for India was 
weakly held, and the "Emden" was causing some uneasiness. The 
chief German agent was Wassmuss, formerly consul a t  Bushire, 
who organised an anti-British confederacy a t  Tangistan, Dashti 
and Dashtistan, bought over the Swedish officers of the gendar- 
merie at  Shiraz and secured control of their fcrce. The British 
vice-consul was murdered, the consul and entire colony arrested 
and taken to the coast, Qawam el Mulk, the chief of the Arab 
tribes, who was acting Governor-General, was driven out, and 
Wassmuss reigned supreme in Fars. I n  Kermanshah, Turks and 
Germans expelled the British in April 1915 ; at  Isfahan the Ger- 
mans were equally successful, and later a t  Yezd and Kerman. At 
the end of 1915 seven out of the 17 branches of the Imperial 
Bank of Persia (a  British company) were in enemy hands, and 
the British colonies had been expelled from central and southern 
Persia, except the Gulf ports. In  the north the position was 
different. The Russians landed troops a t  Enzeli, which marched 
on Tehran. This action drove the enemy ministers to  quit the 
capital. 

One of the dangers to  be guarded against was that of German 
missions to Afghanistan and Baluchistan. Efforts were made t o  
intercept such parties, but it  took time to make the necessary 
arrangements, and it was not until 1916 that the Eastern Persian 
cordon was in working order with the Russians patrolling the 
frontier as far south as Kain, from which centre the British, 
with some regular troops and a number of locally raised levies, 
were responsible to the borders of Baluchistan. Persia being a 
land of vast distances, it is not surprising that a German mission 
was able, by means of very long marches, to  reach Herat in 
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safety. It was received with every honour, but displayed ex- 
traordinary lack of tact by openly decrying everything of Afghan 
manufacture, the arms manufactured at  the arsenal at the capital, 
for instance, being criticised contemptuously. At Kabul too, the 
same behaviour brought the mission into trouble. The Amir, who 
had received i t  courteously, played for time by summoning a 
council representative of all the tribes and by lengthy meetings 
with the mission and his own advisers. The Germans gradually 
realised that, without a Turkish force, their efforts were wasted. 
They were finally dismissed, the Amir pointing out that he could 
hardly break with the British until a large, well-equipped army 
reached Kabul from the west. The mission broke up into small 
parties, most of which successfully evaded the cordon. 

In  1916 the ebb and flow of the struggle were very marked. 
At first the Turks, shortly after the retreat of the British from 
Ctesiphon, occupied Kermanshah and pushed forward towards 
Hamadan. The Russians in their turn, advanced and drove the 
enemy off the plateau, while a second force swept the hostile 
Bakhtiaris out of Isfahan and brought back the British and 
Russian communities. The capture of Kut again transformed 
the military situation and, in the summer, the Turks, 16,000 
strong with 54 guns, gradually drove back the Russians who could 
only oppose them with 12,000 men and 19 guns. Kermanshah 
was evacuated and then Hamadan, the retreat continuing as far 
as the Sultan Bulaq range which covered Kazvin and threatened 
a force marching on Tehran. This situation remained unchanged 
until December. 

The  South  Persia Rifles.-In 1916 i t  was decided, in con- 
sultation with the Persian Government, to organise a force of 
Persian troops to restore order in Southern Persia and take the 
place of the Swedish gendarmerie. This force was to be 11,ooo 
strong, and the Cossack brigade was to be raised to a similar 
strength. Brig.-Gen. Sir Percy Sykes, who had spent many years 
in Southern Persia, was appointed to undertake this task, and 
landed at  Bandar Abbas in March, with three other British 
officers and a few Indian instructors. The state of affairs was 
most unfavourable as, apart from the defeat of Qawam, the 
British agent and his escort were assassinated at Lingeh, and two 
British officers were assassinated in Makran about the same time, 
and finally this terrible month of April saw the grave disaster of 
Kut a1 'Amara. Many experienced officials expected a wave of 
fanaticism to sweep across Persia and there was certainly cause 
for deep anxiety, especially in Makran, but British coolness un- 
doubtedly saved the situation. Recruiting operations at Bandar 
Abbas were started immediately after landing and, in spite of a 
strong anti-British party, men were rapidly enlisted, and, before 
the end of a month, the Persian flag was hoisted with ceremony 
over a camp. The force, handled with much tact and patience by 
its British and Indian instructors, never looked back, and was 
soon able to protect Bandar Abbas and an important section of 
the caravan route from the raiding tribesmen. 

Qawam was aided by the British with money and munitions, 
and an exaggerated report of the means placed at his disposal 
led to the rebel Arab headmen kissing his feet. With their aid he 
defeated the Swedish gendarmerie, and was marching in triumph 
to Shiraz when he was killed by a fall from his horse. His son, a 
man of 28, was, however, able to restore Persian authority in 
Fars. The success of Qawam and the landing of the mission a t  
Bandar Abbas made the position of the German parties at Ker- 
man decidedly insecure. They fled to two parties, and after 
suffering some losses from attacks on the road, they were all 
captured by Qawam and imprisoned at  Shiraz. The little band 
consisted of 60 Germans and Austrians, a dozen Turks and a few 
Afghans. 

A small force of Indian troops, consisting of a section of 
mountain guns, a squadron of cavalry and 500 rifles, was sent to 
Bandar Abbas, and Sir Percy Sykes marched inland a distance 
of 280m. to Kerman, where he was received with much cordiality. 
The various pro-German elements who had created a state of 
insecurity fled, the bank and telegraph offices were reopened, and 
the normal state of affairs was quickly re-established. The column 
then marched to Yezd, where the British colony had just returned. 

News being received of the Turkish advance and of a probable 
attack on Isfahan, the column made a forced march to that city 
where it joined the extreme left of the Russian Army, represented 
by 600 Cossacks. The Turks, hearing of the arrival of the British 
at  Isfahan, stopped at  a village some six miles distant, and then 
retired. When it became evident that the danger had passed, the 
column marched south to Shiraz, which i t  reached in November, 
thereby completing a march of 1,ooom. through the heart of 
Persia. 

At Shiraz the question of the gendarmerie had to be settled. 
The Persian Government had not actually given its consent to its 
being incorporated in the South Persia Rifles, but it was unable 
to pay or equip the force. Spread over the route for a distance 
of zoom. from the borders of Fars in the north, to Kazerun in 
the south, and numbering some 3,000 men, the problem which 
confronted Sir Percy Sykes was one of extreme difficulty. He 
had no staff to administer or train such large numbers, and he 
was aware that it was this force which had seized the British 
consul only a year previously and that many of the officers were 
pro-German in sentiment. But he also realized that, if the 
gendarmerie broke up into we!l-armed bands of robbers and 
devastated the country, few supplies would reach Shiraz. He 
consequently decided to take over the entire body, and the force 
gradually developed and helped to restore order in South Persia. 
(See WORLD WAR; WORLD WAR: BIBLIOGRAPHY.) 

11. THE BRITISH IN  PERSIA 
During the winter, the position in Mesopotamia entirely 

changed. Instead of weak, ill-equipped columns, severely handi- 
capped by unfavourable climate conditions, failing before Kut 
a1 'Amara, there was the pleasant picture of overwhelming forces 
under the inspiring leadership of Gen. Sir Stanley Maude re- 
capturing Kut in February 1917 and following this up by the 
signal success of the capture of Baghdad. The position of the 
Turks in Persia became more and more difficult as the British 
advanced. On the day Baghdad was occupied they evacuated 
Kermanshah and, pursued by the Russians, reached the Persian 
frontier a t  Qasr-i-Shirin on March 31, worn out and hungry but 
not wholly demoralised. But during the succeeding winter, the 
Russian army disintegrated. I ts  collapse opened up to the enemy 
a completed line of northern advance across the Caucasus and the 
Caspian sea to 'Ashqabad, Merv (the junction for Kushk, within 
striking distance of Herat), Bokhara, Samarcand and Tashkent, ' 

the administrative centre of Russian Turkistan. I n  Sept. 1917 
Georgia and Armenia decided to claim their independence, and 
a third state came into being under the title of the republic of 
Azerbaijan, with Baku as its capital. I n  connection with the 
efforts made to ward off the danger to India involved in the Rus- 
sian collapse, British troops entered Western Persia. 

T h e  Dunstervil le  Mission.-It was out of the question to 
despatch large bodies of troops to support the Georgians or Ar- 
menians, as Baghdad was 8oom. distant from Baku. The authori- 
ties therefore, decided to despatch a military mission to reorganise 
the sound elements of the country into a force that would pre- 
vent the Turks and their German masters from reaching Baku. I t  
was hoped that these small States would fight for their homes, 
but the Armenians failed to do this. Maj.-Gen. L. C. Dunsterville 
was appointed to command this mission, and, in Feb. 1918, he 
started off from Baghdad with a party of officers in 40 cars t o  
cross north-west Persia. Enzeli was his objective, and he hoped 

I 
from that port to be able to proceed to Baku and Tiflis. He 
reached Enzeli only to find that the port and its shipping were 
in the hands of hostile Bolsheviks, while the neighbourhood was 
dominated by Mirza Kuchik Khan, an ambitious brigand who 
had recruited some 4,000 followers, nicknamed Jamgalis or "For- 
est Dwellers," to the cry of "Persia for the Persians," and who 
robbed his countrymen if they refused to join him. Dunsterville 
quickly realised the situation, and, before his opponents had con- 
certed their plans and had overcome their fear of the armoured 
motor-car, the mission had retired to Kazvin and Hamadan, 
which latter city became its headquarters. 

1 During this period. Dunsterville was brought into close 
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relations with the Russian generals Baratov and Bicherakov. The 
former had commanded the Russian troops in Northern Persia 
and was now helplessly watching their disintegration. The latter, 
on the contrary, had kept his command of 1,200 men practically 
intact. By March the last of Baratov's men had left, but Dunster- 
ville had been able to  keep Bicherakov's command a t  his side. 
Without its aid, the Jangalis, elated by the retirement of the 
mission, which was magnified into a great victory over a British 
army, would have been able to march on the capital. There they 
would probably have introduced a reign of anarchy and have 
forced Persia into the War on the side of the Central Powers, 
with whom Kuchik Khan had close relations; he also had German, 
Austrian and Turkish instructors well supplied with machine- 
guns. When the Jangalis marched on Kazvin, Bicherakov fore- 
stalled them, and drove them back to the forests with heavy 
losses. H e  then embarked a t  Enzeli. Dunsterville, who had re- 
ceived reinforcements consisting of a regiment of cavalry, a 
battery and two regiments of infantry, followed behind Bichera- 
kov and took over the road. The Jangalis, under their European 
officers, attacked a detachment a t  Resht, but suffered heavy 
losses, and Kuchik Khan made terms and became a contractor 
for supplies. About this time the Bolshevik Government at  Baku 
was overthrown and replaced by the Central-Caspian dictatorship, 
which asked for British assistance. Dunsterville took his force to 
Baku, held it  for some weeks against overwhelming Turkish num- 
bers, denying the use of the oil wells to the enemy, whom he also 
kept away from the Caspian Sea, and finally evacuated the town 
and returned to Enzeli, thus ending a very gallant episode of the 
War. 

I n v e s t m e n t  of Sh i raz  by the Kashgais.-In the spring of 
1918 the Persian Government, in reply to a British note, de- 
nounced the South Persia Rifles as a foreign force and a threat to 
Persian independence and integrity. I t  also expressed the hope 
that the British Government would withdraw its troops and allow 
Persia to  commence her cherished reforms. The cabinet was 
under the impression that Germany was winning the World War 
or such a cuit note would never have been penned. This reply 
was published all over Southern Persia; and the results were 
speedily shown in serious desertions from the South Persia Rifles 
and culminated in the formation of a confederacy under the 
Kashgai chief, Solat-u-Daulah, to  annihilate the British in  South- 
ern Persia. H e  had a t  his disposal 4,500 Kashgais and 1,500 
Kazerunis and this number was reinforced by contingents from 
Dashti, Dashtistan and elsewhere, and reached about 8,000 fighting 
men. The tribesmen were well armed with Mausers, had plenty 
of ammunition, and fought both bravely and cunningly. The 
British force at  Shiraz was 2,200 strong, one-third being recruits. 
The South Persia Rifles slightly outnumbered the Indian troops 
and, owing to propaganda and the proclaimed hostility of the 
Persian Government, were a danger to  the British. The detach- 
ments in the outposts mutinied and surrendered or deserted. 
Qawam had collected in and about Shiraz 2.000 Arabs, who were 
ready to attack the beaten side. On May 24 the column marched 
out 1,600 strong and defeated the Kashgais in the hilly country 
to the west of the city. About 10 days later the enemy returned 
in still larger numbers, and the Kazerunis occupied the garden 
quarter, which almost touched the fortified perimeter constructed 
by the British outside Shiraz. The inhabitants of Shiraz were 
incited against the British by the mullahs, some of whom preached 
jihad or Holy War. 

Sir Percy Sykes learned that the Kashgais were preparing to 
unite with the townspeople in a combined attack on June 17, 
and he determined to forestall them. Accordingly, on June 16, 
the column sallied out and again inflicted considerable losses on 
the enemy. On the following day Shiraz rose, its inhabitants 
attacking everyone suspected of being friendly to the British. 
But the Kashgais did not come to the support of the townspeople, 
who were overawed by the seizure at  midnight of various key- 
positions by the British. The tide then turned. The governor- 
general appointed a new Ilkhani or "paramount chief" in place 
of Solat, whose followers began to break away, influenced by the 
heavy losses they had suffered. Qawam declared in favour of the 

' new Ilkhani, and his example was followed by a brother of Solat 
and by perhaps one-quarter of the tribe. The column marched 
out again and Solat fled a broken man, pursued by Qawam, the 
new Ilkhani, and most of the Kashgai tribe. The expedition is 
described by L. C. Dunsterville, The Adventures of Dunsterforce, 
1920. (P. M. S.)  

PERSIAN ART, PAINTING AND CALLIGRAPHY. 
The share of Persia in the development of the art of book-produc- 
tion in the Islamic countries dates from even before the beginning 
of the Abbasid period. Towards the end of the 7th century, in 
the two oldest centres of culture in Iraq, Basra and Kufa, beauti- 
ful Koran mss. executed on broad parchment rolls were common. 
though at  first they had no extraneous decoration, but produced 
their effect solely by the heavy lapidary style of the archaic char- 
acter. In  the 8th and 9th centuries this the most refined branch 
of Mohammedan art reached its first period of splendour under 
the powerful stimulus imparted by the caliphs of Baghdad; and 
the masters of the Cufic who flourished at  that time (c. 800) in- 
clude not onIy a number of Arabs, but also the Persian Rhoshn2m 
of Basra. More important, however, was the part played by callig- 
raphers of Iranian origin in the development of the various forms 
of the naskhi, the round character, which early began to take a 
high place beside the vertical script. The inventor of the deco- 
rative thulz~th, which derived from this, is said to have been Ibra- 
him Segzi of Sijistan, and his pupil Usthd Ahwal Segzi has the 
reputation of having been the first, under the caliph MamBn, to 
elabor'ate and discuss rules of calligraphy. He in turn was the 
teacher of the ceiebrated Ibn Moqla, who brought the naskhi into 
general use in place of the Cufic and is regarded as the greatest 
authority on all the principles of the art. Ibn Moqla's school pro- 
duced, among other famous pupils Hasan es-Sirhfi (d. 979j, who 
was of Mazdaic origin, and the Buyid prince Fenb Khosrau (d. 
983), a descendant of the Sassanian kings. 

In  painting the Persian element was stronger. Although no 
traces of frescoes or illuminations have come down to us from the 
Sassanian period, we know from other sources that in that great 
age of Iranian culture painting was another field of endeavour, 
and Herzfeld has traced to Sassanian models all the motifs 
(dancing-girls, huntresses, animal figures, floral decoration of va- 
rious kinds) of the fragments of ornamental wall-paintings which 
came to light in the caliphs' palace at  Samarra in the course of the 
excavations. At about the same time (9th century) illumination 
must have come into favour a t  Baghdad, probably through the 
Manichees. We have gained some knowledge of this through 
the discoveries made by the German expeditions t o  Turfan and 
by Sir A. Stein. (See ILLUMINATED MANUSCRIPTS.) 

T h e  Baghdad  School.-The first extant works of the Baghdad 
school of painting date from the 12th century, when the Seljuk 
period had already begun, but in their content and their artistic 
tendencies they go back unmistakably to  older traditions, and 
continue with little change until the middle of the 13th century. 
They include scientific treatises translated from the Greek or 
based on ancient models, with explanatory illustrations; Arabic 
versions of the Bidpai fables which were imported from India; 
and the anecdotes of Hariri, then in great favour, in  which the 
bold jests and witty conceits of AbB Said of Serrfij were illus- 
trated. These three types of text were all equally well adapted to 
direct the artist to the study of nature and to emphasize the im- 
portance of problems of composition and colour, and the works 
of this school are veritably astonishing in their wealth of colour- 
shading and their forcible depiction of their subjects. T o  what 
extent Persian masters are represented we do not know; but the 
circumstance that the "minai" pottery of Raghes (c. 1200) bor- 
rowed the Baghdad style of painting suggests that the whole ten- 
dency had already spread from Mesopotamia to  centres in Iran. 

As early ds about the 10th century, paper had supplanted parch- 
ment, not only in secular works but also in  copies of the Koran 
and other religious texts, i ts manufacture having gradually spread 
from Samarcand t o  all the countries of Islam. Various places 
competed to produce perfect and costly types of paper, and the 
writing-material was often fetched from a distance, especially 
when commissioned by royal courts. Ornamental decoration of 
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PLATE 11 PERSIAN ART 

APPLIED ARTS IN PERSIA 

1. Persian plate o f  the second ha!f of the 1 7 t h  century, showing elements of much later Persian ceramic ware. 7. W a l l  t i l e  of the 1 3 t h  or 1 4 t h  
of Chinese influence i n  the free and lavish floral decoration, combined w i th  century in underglaze blue and yellow lustre. The combination of Arabic 
purely Persian elements i n  the border. 2. Blue glass bot t le of the 1 7 t h  o r  letters w i th  architectural motives and interlacing, conventionalized foliage 
1 8 t h  century; one of a class w i t h  narrow necks designed fo r  holding is characteristic. 8. Water pitcher of engraved and in la id  copper, bronze 
perfumes, i l lustrat ing Persian ski l l  i n  handling the material. 3. A n  early and silver of the 1 9 t h  century; a comparison w i t h  f igure 3 shows the  
bronze mortar of the 1 2 t h  or 1 3 t h  century: a p r im i t i ve  t ype  showing refinement of the later Persian work. The shape is probably due t o  in- 
Sassanian and Scythian elements. 4. Amber glass vase of the 1 7 t h  or 1 8 t h  fluences from pottery. 9. Persian prayer r u g  of the  1 9 t h  century; both 
century; i ts  shape probably due t o  the influence of Chinese porcelains. 5. border and field deoorated w i t h  conventionalized floral motives. 10. Four- 
So-called Sultanabad plate, 1 4 t h  century, i l lustrat ing the combination of teenth century Sultanabad jar, l i ke  figure 5, characteristic of Persian 
freedom and balance characteristic of the best Persian design. 6. Pottery pottery a t  i ts best. 11. Persian r u g  o f  the 1 6 t h  century. See also Rugs 
vase of the 1 7 t h  century, w i t h  the typical  in formal i ty  and crowded richness and Carpe t s .  Plates IV.. V.. VI .  
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manuscripts, from which for religious reasons figures were ex- 
cluded, also made continual strides, and we soon find the craft of 
the illuminators and gilders breaking away from that of the cal- 
ligraphers and painters and developing on its own lines. Cufic was 
now no longer used except in chapter-headings and title-pages; 
elsewhere the script employed was either one of the many variants 
of naskhi, or a decorative script representing a more graceful 
and stylistic development of the vertical character. 

THE MONGOL PERIOD 

The Mongol invasion in the 13th century proved unexpectedly 
fortunate for the art of book production in western Asia. Hulagu 
and his successors not only took pains to  promote it in every pos- 
sible way, but also brought it  into contact with the highly- 
developed painting of the Far  East, and directed it towards new 
subjects, with the important effect of immensely enlarging the 
painters' outlook. The main tendency was now to the pictorial 
representation of historic events and legendary episodes, in world 
histories conceived on a large scale, and the principal result of 
acquaintance with the works of the Chinese masters of the Sung 
period was to  enhance the feeling for landscape. In  manuscripts 
of the early 14th century we see the foreign stimuli combining 
with older traditions, until in course of time there developed a new 
Perso-Mongol style of painting which reached a high standard in 
the two capitals of the Ilkhbns, Baghdad and Tabriz. The captions 
were now no longer in Arabic, but generally in Persian, and the 
whole ar t  of miniature painting was soon persianized when the 
great national epic of FirdQsi and other poems, such as those of 
Nizbmi and Khwadju Kirmbni, became increasingly common in 
illustrated copies. New and effective uses were here found for de- 
vices of composition, and, moreover, the arrangement of the 
verses in vertical columns, which could be broken up wherever 
desired, made possible a much more intimate and aesthetically 
satisfying conjunction of picture and text than had ever till then 
been known. Heroic scenes from the Shahnamah, sentimental 
themes from Khosrau and Shirin, Leila and MajnQn, etc., were 
then for the first time expressed in characteristic forms. 

When Timur altered the whole political complexion of western 
Asia, there arose, beside the two centres already named, a third 
and highly productive centre-his capital of Samarkand, where, in 
addition to  the miniature book-illustration in body-colour, the 
separate sheet bearing a light ink sketch, usually picked out in 
gold, came again into favour through the stimulus of Far Eastern 
example. Of Arabic texts there were a t  this period only the cos- 
mography of Qazwini and a few astrological treatises, which seem 
to have been produced with loving care in Western Turkestan. 
To  the Baghdad school of calligraphy belongs the credit of having, 
about 1300, developed the lapidary style of the Cufic Korans into 
a rounded form, and brought this to  the ripest degree of orna- 
mental beauty in  the majestic tuvzar variants. I n  the production 
of the magnificent Korans of the age of t1.e Ilkhbns, with their 
large size and their few and incomparably imposing lines of 
script, Persian masters were certainly concerned; and they carried 
to  Tabriz and Samarcand the new principles they had learnt in 
this school for the decoration of the holy book, especially the rich 
arabesque illumination. Timur's chief secretary, Emir Moham- 
med Bedr ed-Din of Tabriz, has an immense reputation as a mas- 
ter of all forms of writing, and two of the great Rfongol emperor's 
grandsons,Ibrahim Mirzb and Baisonqur Mirzl, were very famous 
calligraphers. The latter, who unfortunately met an early death in 
1434, also earned much honour by founding the Academy of 
Artistic Book-Production at  Herat in connection with his library; 
fo r  years it  employed 40 calligraphers, besides numerous illu- 
minators and painters. I n  this academy the Persian texts were no 
longer written in  nasklti, but in nastaliq, an offshoot of the old 
cursive character, invented by  the celebrated Mir Ali of Tabriz. 
All the 40 masters of Herat were directly or indirectly his pupils, 
and towards the end of the century the style of calligraphy in- 
vented by  him found its most splendid representative in Sultbn 
Ali of Meshed (d. I j13), the protCgC of the famous poet and 
minister Mir  Ali Shir NewLi and friend of the great poet, Jlm'i. 

The preference that painters displayed for subjects drawn from 

the national literature, and 'the enthusiasm with which they 
steeped themselves in the magic of their native countryside, give 
to Persian painting of the Mongol period a romantic note which 
often chimes with the atmospheres we find in our own contem- 
porary western Gothic. In  the East, however, the purely decora- 
tive and impersonal character of the pictures continued, whereas 
in Europe they were gradually diverted from their original pur- 
pose by the influence of wall-painting and panel-painting. I t  was 
at  this time that the harmony between picture and text reached 
the highest imaginable degree of perfection, and in turning the 
leaves of the extant manuscripts we are continually astonished 
at  the skill with which the painters fitted their subjects into 
spaces allotted to  them quite arbitrarily by the calligraphers. At 
the beginning of the 14th century the backgrounds were still care- 
fully coloured red, but subsequently a rich blue became general, 
and it  was not until the end of the period that a gold background 
came into favour; the other colours were predominantly bright 
and lively. The incidental landscape is generally of a steppe-like 
character; jagged rocks, isolated trees, and little brooks rippling 
among stones and bordered by  growing flowers, are the essential 
features of almost a!! open-air scenes, and on!y occasiona!!y is the 
mysterious atmosphere of the forest or the luxuriance of a flower- 
garden depicted. The highly effective motif of a tree in blossom, 
which is often used in smaller pictures, is obviously taken from 
Chinese models of the Ming period. We know that, particularly 
under the Timurids, contact with the Far  East became increasingly 
frequent. 

Beh2ad of Herat.-An undeniable weakness of Perso-Mongol 
painting lies in the diagrammatical conventionalizing of the figures, 
the spiritless treatment of the heads, and the absence of expres- 
sion in the movements. In  this respect no progress is to  be seen 
throughout the whole development of the art, which is in other 
directions so astonishing; and the appearance of a completely 
revolutionary personality was needed before a change could be 
brought about and new paths indicated. This personality was 
found in the genius Behzbd of Herat, who is rightly honoured as 
the greatest master of Persian painting. Behzbd understood how, 
even in his most populous compositions, to  differentiate every sin- 
gle figure in countenance and bearing; his palette was extraordi- 
narily rich, especially in warm, full tones, and this enabled him 
to individualize his portraits by the employment of numerous 
colour-nuances for costumes and even for flesh. H e  was also a 
reformer in the treatment of landscape, which appears more real- 
istically in his pages than in those of his forerunners, and in 
the choice of subject a markedly realistic note is likewise seen. 
Moreover, i t  was he who revolted against the dictation of the 
calligraphers, and admitted no text a t  all, or only a few lines 
of verse in one comer, in the pages he illustrated; we have even a 
number of double-page miniatures by  his masterly hand. 

BehzLd, who was born before 14jo and died after 1520, repre- 
sents the zenith of the Mongol and the opening of the Safawid 
period in Persian painting. H e  was head of the Herat Academy 
until 1506, when Shah Ismail took him to Tabriz, made him his 
chief librarian, and covered him with honours. Only a few ex- 
tant work.. are indisputably by his hand. A characteristic early 
work is the History of Timur, illustrated in 1467, which was for- 
merly in the Schulz collection and afterwards went to  America; 
an edition of Saadi's bust in  in the Cairo library is dated 1487; 
and the illustrations to  hlajntln and Leila at  Leningrad are among 
his last works. Both in Herat and in Tabriz he had many pupils, 
who carried his style far  and wide in Persia, Western Turkestan, 
and India; and even in the 16th century his name was already so 
famous that his art was imitated on every side, while later on pages 
of the most various origins were furnished with his signature to 
enhance their value. 

T h e  Tabriz School.-The next generation of painters in 
Tabriz is dominated by the highly-gifted Sultbn Mohammed, who 
exercised a commanding influence in the whole field of art a t  the 
court of Shah Tahmasp. I n  collaboration with other masters he 
illustrated e'ditions de k ~ x e  of the Persian epics, several of 
which have come down to us; but for  the most part he preferred 
genre subjects and portraits, which were produced as single 
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sheets and were designed to be bound up in volumes with speci- 
mens of the handwriting of famous calligraphers. H e  opened new 
fields of activity to the painters by bringing lacquer bindings into 
fashion, and also by inducing them to design patterns for stuifs 
and knotted carpets to be made at  the royal factories. Some of 
the studies for the celebrated hunting and animal tapestries of the 
16th century were made in his studio, as  were also a few velvets 
and silk brocades with figure subjects of the delicacy of miniatures. 

Since the end of the I 5th century an immense impetus had been 
given to Koran decoration at  Tabriz. I t  was here that the pictur- 
esque division of the title-pages into star- or medallion-shaped 
fields and borders with a reciprocal pattern or a cartouche design 
was devised, and this, transferred to  the knotting technique, 
brought about a revolution in the style of Persian carpet-making. 
The ornament grows richer and more complicated; to  the ara- 
besque are added slender floral twines in a bewildering profusion 
of lines, palmettes, rosettes and cloud patterns. 

I n  Behz2d's time Shah Mahmitd of Nishapur came to eminence 
as a master of the tal iq script, while later Mir Ali of Herat, "the 
royal scribe" (d. 1559), held the foremost place. Sultbn Ali el- 
Kbtib and many other calligraphers and illuminators heard the call 
of the Ottoman rulers and founded a school of book-decoration 
a t  Constantinople, which adhered closely to the tradition of Tabriz. 

T h e  I s f a h a n  School.-Late in the 16th century, when all the 
artistic forces of Persia were once more being concentrated at  the 
new capital, Isfahan, under the powerful impulse communicated 
by Shah Abbas the Great, there arose also in Isfahan a new and 
important centre for the art of book-production in all its various 
forms. Mir Imbd el-Husni (d. 1618) and Al? Rizb Abbbsi com- 
peted in calligraphy for the royal favour, while others sought to  
attract attention by animal figures ingeniously constructed out of 
pious mottos and similar subjects, or by a perfect mastery of the 
slzikeste, a complicated script so full of flourishes as to  verge on 
illegibility. I n  painting there is a link with the schools of Herat 
and Tabriz in  the person of Ustbd Mohammedi, who was un- 
doubtedly the first to put his observations of nature on to paper 
in the purest ink-wash technique without any reference to  a text. 
His successor as head of the painters' gild a t  Isfahan was Rizb 
Abbbsi, whose signature, genuine or doubtful, is frequently met 
with; it  is still not established beyond dispute whether this artist 
is identical with the calligrapher mentioned above, and with AgL 
Rizb, who is thought to be of an older generation. Be that as 
it may, it was he who filled the albums of Persian and Indian 
collectors with his gay, sure-handed colour sketches and drawings 
in red chalk on the most every day subjects, and with carefully- 
executed pages in rich colour; and he ultimately became so 
much admired as almost to  overshadow, for a time, the fame of 
Behzbd. He likewise gave a new impulse to  the illustration of 
manuscripts, and his elegant, fashionable style gained him a great 
influence in the other decorative arts also; painted tiles and lac- 
quered doors in the garden-palaces of Isfahan clearly show the 
mark of his atelier. 

Rizb's best pupil, and his bosom friend, was Muin, one of whose 
extant works is a portrait of his master; the style created by the 
latter was still a living force a t  the end of the 17th century, in the 
works of Mohammed Qbsim, Mir Mohammed Ali, Mohammed 
YQsuf and numerous others. 

Later Persian painting is of little interest to the history of art. 
In  the 18th century European paintings and engravings were 
slavishly copied, and Nadir Shah's expeditions to  India introduced 
transitory influences of the Mogul school. At the beginning of 
the 19th century an enormous impetus was given to lacquer- 
painting, though only as an ordinary bazaar industry, which per- 
meated the entire realm of writing materials and toilet accessories; 
decoration also took the form of large canvases, such wretched 
and barbarous productions as to demonstrate that Persian artistic 
taste, once so cultivated, had now become a thing of the past. 
Since the end of the 19th century the growing interest displayed 
by European and American museums and collectors in Persian 
miniatures has called into existence a considerable number of 
workshops for the production of fakes, where single pages and 
even complete manuscripts are concocted in the style of any old 

master that may be desired. This somewhat questionable devel- 
opment has a t  least the advantage of preserving skilled craftsman- 
ship from decay and maintaining some contact with the master- 
pieces of the past. 
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OTHER FORMS O F  PERSLAN A R T  

A strain of decorative skill dating from the Mohammedan 
conquest permeates all the expressions of Mohammedan art gen- 
erally known as Persian, but pre-Mohammedan influences are 
not absent. Such Sassanian motives as twinned animals facing 
each other appear constantly. 

Architecture.- The progress of architecture from the Seljuk 
domination continues to a rich climax in the 16th to 17th cen- 
turies. The love of barrel-vaulted porches can be traced directly 
to Sassanian palaces and were the chief motives of the great 
mosques where they were flanked by twin minarets in the design 
of which appears that emphasis on height which is universally 
Persian. A second characteristic was the use of a dome with two 
shells, the outer onion-shaped and supported on a high drum, and 
the swelling slight in early examples but more pronounced later. 
Daring ingenuity of construction prevailed in all of these vaults 
and domes. The stalactite (9.v.) corbels, elaborate intersections 
of curved surfaces, delicate groined lines and scalloped forms 
were handled with extraordinary skill and these types differed 
widely from similar buildings in the rest of the Muslim world. 

During the 18th century there developed rich and delicate 
wooden construction including slim columns, intricate cornices 
treated with lavish carving and inlays used frequently in  the 
exquisite formal gardens so important to Persian life. The Mo- 
hammedan love of surface ornament led to dominance of plane 
surfaces covered with tiles so that walls, vaults, domes and 
minarets glowed with blue greens and turquoise, rose and yellow. 
In  no other style has applied color become such an integral part 
of architectural design. ( S e e  MOHAMMEDAN ARCHITECTURE; 
MOSQUE; TILE.) 

Ceramics.-Springing from the most ancient Mesopotamian 
development of pottery Persian ceramics developed in about the 
13th century into one of the most exquisite of all arts. The 
pottery body was coarse due to the available clay but the glazes 
were developed to a high degree of perfection and the coloration, 
more especially the blues ranging from turquoise to  cobalt, be- 
came world-famous. Sassanian, Parthian and Byzantine influences 
lent vigour and charm. By the 14th century floral ornament 
became more important and the designs were freer and less 
formal. Vases were decorated in low relief and covered with 
monochrome blue glaze. During the 16th century the Chinese 
influence made itself felt and became strong in the 17th century 
not only in design but in methods of manufacture and a t  the same 
time Persian influences were felt in China. Tiles were of course 
an important phase of the ceramic industry. ( S e e  POTTERY AND 

PORCELAIN : Near and Far E a s t ;  TILE ; MOSAIC.) 
Textiles.--Church treasuries throughout Europe reserve tex- 

tiles that are obviously of Asiatic origin showing the same 
Sassanian and Byzantine influences felt in Persian ceramics. 
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Lions, eagles and imaginary beasts enclosed in geometric patterns 
form the decoration on a material of woven silk and sometimes 
gold and silver. Prior to  the 13th century these textiles came 
from different parts of the hlohammedan world but later from 
Turkey and Persia, the Turkish development appearing in con- 
ventionalized ornament and the Persfan from the 18th century 
onward showing greater complexity in formality and realism, 
and influenced eventually by Chinese elements due to  the Mongol 
domination. 

Rugs are the most important of Persian textiles, the best of 
them, which date from the 16th and 17th centuries, displaying 
amazing delicacy in technique and great decorative skill in design 
with rich soft colours marvelously adapted to the texture. (See 
TEXTILES AND EMBROIDERIES ; RUGS AND CARPETS ; BROCADE.) 

Metalwork.- The Persians were aesthetic craftsmen in metal 
and their delicate inlaying of silver and gold into copper and 
steel of intricate geometric and naturalistic ornament shows 
decorative genius and the greatest of technical facility. The 
motives in  this work were similar to  those used in ceramics and 
textiles. A rinceau or branching scroll ornamented with sharp 
pointed spear-like leaves wds widely used. Much of this artistry 
was employed of course in the decoration of arms and armour 
and though there is a resemblance between the work of Turkey 
and Persia, the Persian far surpasses with its richness and 
delicacy. (See SILVERSMITHS' AND GOLDSMITHS' WORK : OrientaC; 
DAMASCENING.) 
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(T. F. H.) 
PERSIAN BERRIES are the seed-bearing fruit of species 

of Rhamnz~s which are, or were, cultivated in  France, Spain, Italy, 
the Levant and Persia. The Persian berry proper is derived from 
R. amygdalinus, R. saxatilis and R. oleoides. The berry, gathered 
when unripe, has a greenish-yellow colour, but when older i t  is 
black and gives an inferior result in dyeing. Though their use has 
declined, Persian Berries are still employed by calico printers for 
the production of "steam" orange, olive and green effects. In  
dyeing property they closely resemble quercitron b~ark and con- 
tain, as  their main constituent, xanthorhamnin, C31H42020, a 
glucoside of rhamnetin, C I ~ H I ~ O ~  (A. G.  P.) 

PERSIAN GULF. The term Persian Gulf is, strictly speak- 
ing, restricted to  the landlocked sea which extends in a south- 
easterly direction from the mouths of the Euphrates and Tigris 
rivers some 500 miles to  the mountain mass of the promontory 
of Oman, terminating in Ras Musandam; but for the purpose of 
this article i t  will be considered to include the Gulf of Oman t o  
which it  is joined by  the Strait of Ormuz, 29 m. wide in its nar- 
rowest part;  i t  thus extends roughly from lat. 22" to 30' N., and 
from long. 48' to  62" E.  The Gulf within the Strait of Ormuz 
has a maximum width in its southern part of about 2 0 0  m. and 
covers an area of about 97,000 sq.m. I t s  waters are compara- 
tively shallow: the deepest soundings range from 40-50 fathoms, 
while in  the Strait just off Musandam the depth is about 80 
fathoms. The  deep soundings lie much nearer the Persian than 
the Arabian shore, the 20 fathom line lying 100-105 m. off the 
coast of Bahrein, while i t  is only 10 m. off Lingeh on the Persian 
coast. The  Gulf is tidal, spring tides rising about 9 ft. The 
salinity of the water, while somewhat higher than that of the 
Indian Ocean, is yet low for a n  inland sea subject to great evapo- 
ration. Within the Gulf proper, currents are scarcely observable, 
but a t  the Strait of Ormuz there is a distinct inward flow from 
the Indian Ocean during the south-west monsoon and a slight out- 
ward flow during the rest of the year. 

By far  the most important waters received by the Persian Gulf 
are those of the Euphrates and Tigris rivers, though until 1766 

the Karun had direct access to the sea via Khor Musa, and a t  a 
much earlier date the Karkhah (which now disembogues into a 
marsh) joined the Karun below Ahwaz. The Shatt-el-Arab is now 
the main channel whereby all these rivers pour their waters into 
the Gulf and, with the exception of the Jarrahi and Hindiyan 
rivers to  the east, all the other streams are insignificant and their 
water so salt as to  be undrinkable. The Persian Gulf does not 
lack fine harbours, e.g., Maskat, Elphinstone Inlet, Kuwait, Khor 
Musa and sheltered anchorages, e.g., Chahbar, Jashk and Gwadur, 
but those principally used are mostly shallow and exposed. 

The Gulf is dotted with numerous islands varying in size from 
the rocky pinnacles, such as the Quoins, to the extensive Qishm 
Island (close to  the Persian coast and 70 m. in length), and 
Bahrein Island (off the Arabian shore, 30 m. by  10 m. and cover- 
ing an area of 210 sq. miles). Some of these islands, e.g., Kharag, 
Qishm and Shaikh Shu'aib are geologically similar t o  the main 
land of which they once formed a part: others, such as the 
Daiyinah group, Halul, Hormuz and Larak are salt plugs which 
have been thrust up from below, bringing to the surface boulders 
of the older rocks, such as may be seen on the shore a t  Henjam. 
Two extensive islands a t  the head of the Gulf, Abadan and Bu- 
biyan Islands, are of deltaic formation. 

T h e  Pers ian  Coast.-From the Indian Ocean the outer Gulf, 
or Gulf of Oman, is entered approximately where Persian terri- 
tory begins in Makran a t  the small port of Gwatar, long. 61" 29' 
E., whence the coastline, running W. first to  the Strait of Ormuz, 
next along the north shore of the inner Gulf and finally t o  the 
mouth of the Shatt-el-Arab (the Perso-Iraq frontier) is nominally 
under the exclusive control of the Persian Government, falling 
in large part within the administrative district known as the 
"Gulf Port" of the province of Ears (9.v.). The sections of this 
coast named in order, from the neighbourhood of Jashk are: 
Biyaban, Minab, Shamil, Bastak, Lingeh, Shibkuh, Dashti, Tan- 
gistan, Dashtistan, Angali, Rud-Hilleh, Hayat Davud and Liravi. 
Then follows the coast of Khuzistan. The inhabitants of these 
coastal tracts are either Persians, or Arabs who by  domicile and 
intermarriage with Persians have lost nearly all their racial and 
most of their social characteristics, but retain a dialect of Arabic 
as their mother tongue and are for the most part Sunnis and not 
Shicahs. The principal places along the coast are Chahbar, Jashk, 
Bandar Abbas, Lingeh, Bushire, Bandar Rig and Bandar Dilam. 

T h e  A r a b i a n  Coast.-The south coast of the Persian Gulf 
may be regarded as  commencing from Ras el Hadd, the most 
easterly point of Arabia. Extending to Ras Musandam, this coast 
is part of the sultanate of Oman and is ruled by the sultan of 
Muscat (q.v.), and the principal towns, naming from east t o  
west, are Sur, Muscat, Matra, Khabura and Sohar. 

From Musandam, westward of the Muscat boundary a t  Tibat, 
the coastal tract now known collectively as the Trucial Oman, 
but formerIy as the "Pirate Coast," is occupied by a number of 
independent sheikhdoms. The headquarters of the Trucial chiefs 
run east to  west as follows: Ras a1 Khaima, Umm a1 Qaiwain, 
Ajman, Sharja, Dibai and Abu Dhabi. Further west is Qatar, a 
peninsula consisting of low barren hills projecting some 1 2 0  m. 
into the Gulf. Doha is the principal place and residence of the 
chief. The political position o i  Trucial Oman and Qatar is not 
easy to  define briefly, but it  is regulated in the main by  two agree- 
ments signed individually by the five chiefs in 18j3 and 1892. 
The first provided for the suppression of piracy and cessation 
of hostilities a t  sea among the signatories, and it  imposed on the 
British Government the duty of enforcing peace; by  the second 
agreement the Trucial chiefs bound themselves to  enter into no 
treaty with a power other than Great Britain and not t o  cede, 
sell or mortgage any part of their territories, save to  the British 
Government. Subsequently a treaty was made with the chief 
of Qatar whereby his position was assimilated to  that of the 
Trucial chiefs; and the British Government undertook, in  addi- 
tion, to afford their good offices to all in  the event of unprovoked 
aggression from within or without. 

North-west of Trucial Oman and Qatar lies the extensive mari- 
time tract of E l  Hasa and Hofuf, over which, up to  1913, the 
Turks exercised authority, and claimed it also in Qatar and the 
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adjacent territory of Kuwait on the North. The emir of Nejd, 
Abd-ul-Aziz ibn Sa'ud, ejected them from the first-named district, 
and the World War put an end to Turkish claims elsewhere in 
the Gulf. E l  Hasa is now entirely absorbed in the dominion of 
Ibn Sa'ud. The chief places on the coast are Uqair and Qatif, 
and Hofuf in the oasis of the same name. 

Lying in a deep bay between Qatar and E l  Hasa is Bahrein 
Island, with the smaller subsidiary island of Muharraq on the 
north. I n  1892 the sheikh entered into an agreement with the 
British Government not to "cede, sell, or mortgage or otherwise 
give for occupation any part of his terrltory save to the British 
Government." North of El  Hasa, a t  the head of the Gulf, is 
situated the independent principality of Kuwait (q.v.) which has 
a low stretch of coastline some 2 0 0  m. in length. The chief town 
is Kuwait on Kuwait Bay. Between Kuwait and Persia is the 
narrow corridor which gives access to Iraq (q.v.). 

Climate.-The prevalent winds in the Gulf follow the con- 
figuration of the coast, i.e., north-west and south-east, and are 
known respectively as the shamal and the qaus. The former, 
often rising to a gale in a few hours and falling as suddenly, is 
foretold by no change in the barometer. With the qaus the re- 
verse is the case, and this wind is much dreaded by  native 
mariners, as it  strikes nearly all the sheltered anchorages. 

Meteorological observations systematically taken over penods 
ranging from eight to thirty-three years, give the following mean 
annual rainfalls for places round the Gulf: Basra 6.23 inches, 
Bushire 11.07, Jashk 4.17, Muscat 3.94 and Bahrein 2.47. Thus 
the rainfall is considerably greater on the Persian than on the 
Arabian coast. The influence of the south-west monsoon, though 
marked at  Muscat, is scarcely noticeable in the Gulf proper, but 
upper-air investigations a t  Baghdad give some reason to think that 
the effect of the monsoon can be observed even there. 

Mean temperature (Fahr.) varies as follows:- 
. . .  Basra and hfohammerah 52' in Jan. to 91' in Aug. 

. . . . . . .  Bushire 56",,  , , 9 ,, 
Jashk. . . . . . .  . 67; ,, 1 ,  ,, 89 ,, ,, 
Muscat . . . . . . .  ), 7 ,  go0 7, 9 ,  

. . . . . . .  Bahrein 2 , , I , ,, 
Absolute shade temperatures are:- 

. . .  Basra and IbIohammerah 24" in Jan. to 120' in Aug. 
Bushire . . . . . .  32:,, 3 , 5 ,, 
Jashk . . . . . .  42 ,, 1 ,  ,, l l z O  j, ,, 
Muscat . . . . . .  . 5g0 ,, ,, , 4 , ,, 
Bahrein . . . . . .  . 4 1 O  ,, ,, ,, 10gO 9, ,, 

Relative humidity is high throughout the Gulf proper, the maxi- 
mum being experienced at  Bahrein. 

T h e  Medical  Condit ions prevailing in the Gulf are largely 
determined by the peculiar climatic influences to which the in- 
habitants are exposed. The hot season is from May to Oct., and 
the Gulf had in the early part of the last century and during the 
World War an unenviable reputation, but the experience of the 
Anglo-Persian Oil Co., Ltd., who employ over a thousand Euro- 
peans and 2 ~ , O O O  Persians all the year round, largely in the open 
air, indicates that with good housing, sanitation and water sup- 
ply, and under careful medical supervision, it is possible to main- 
tain a higher general standard of health in the Persian Gulf and 
squth-west Persia than in most parts of India and of the Far 
East. This has also been, in recent years, the experience of the 
British and Indian navies. 

Earthquakes.- The latest movement to which the Gulf has 
been or is now being subjected is one of gradual elevation, 
evidences of which are found in recent sea-beaches, some as 
much as 450 feet above present sea-level, and in the flat ledge 
which surrounds Muscat harbour. Earthquakes are frequent and 
sometimes severe in the Persian Gulf proper, especially on Qishm 
Island and on the neighbouring mainland. I n  1865, an earth- 
quake levelled the villages of Darveh Asuh near Mugam in the 
Shibkuh section of the Persian coast; in 1880 an earthquake 
caused 1 2 0  deaths in Basra; in 1883, severe shocks were felt from 
Bushire to Tahiri (long. 52" 15' E . ) ;  in 1884 an earthquake 
caused 132 deaths on Qishm Island, which was deserted for a 
time in consequence; in 1897.anoth.er destroyed Qishm town and 
caused over 1,000 deaths; further shocks were experienced at 

Qishm and Bandar Abbas in 1902 and 1905. 

GEOLOGY 
The Persian Gulf and its continuation, the alluvial plain of 

Mesopotamia, together form a depressed zone lying between the 
stable tableland of Arabia and the folded ranges of south-western 
Persia, the so-called Zagros system. I t  is a shallow sea, nowhere 
with depths of more than 60 fathoms, and is in no sense a "rift 
valley" such as the Red sea. The rocks forming its shores are 
of recent or young Tertiary age and are mostly sandstones, marls, 
limestones and gypsum. Locally Eocene and Upper Cretaceous 
limestones are exposed, and the Hormuz series, in part Cam- 
brian, appears associated with intrusive salt bodies. Relics of 
raised beaches up to 150 f t .  above sea-level are locally preserved. 

The strike of the folds throughout the length of the Persian 
coast is parallel to the shore line. A number of anticlinal struc- 
tures form prominent ranges, such as Kuh-i-Bang, Kuh-i-Mund, 
Shahln Kuh, etc. The greatest folding movement is of late 
Pliocene age. The marked swing of the strike between Lingeh, 
Bandar Abbas and Jashk shows the influence of Oman which 
projected as a buttress towards the advancing fold waves of the 
Zagros system. The headland of Oman, the Ruus el Jebel, con- 
sists of massive limestones of Permian to Lower Cretaceous age. 
These were strongly folded in middle Cretaceous time and the 
complex played a passive part during the later Pliocene folding 
of Persia. The inlets in the Ruus el Jebel are drowned valleys 
indicating a relative depression of the land of about 1,500 ft. 

The Arabian coast of the Gulf is mostly very flat and fea- 
tureless. Between Koweit and Qatif it is composed of an extended 
sheet of horizontal or very gently folded calcareous sandstones 
and limestones probably of Pliocene to Pleistocene age. Bahrein 
island and Qatar peninsula are elongated domes exposing Eocene 
limestones and marls. The water of the copious springs of Bah- 
rein and of the wells of Qatar is artesian. 

The numerous islands of the eastern half of the Gulf are 
formed of intrusive salt plugs. Salt is only exposed in a few 
islands, Qishm, Henjam, Hormuz, etc., but its presence under 
the other islands may be assumed. On the Persian mainland there 
are a great number of these plugs, which in some cases build 
great salt mountains rising to nearly 4,000 ft.  above the sur- 
rounding plain, as a t  Kuh-i-Namak in Dashtistan. The salt 
masses are 4 to  6 m. in diameter and appear as intrusions. 

Economic Geology.-Red oxide of iron is obtained from 
Hormuz island and smaller deposits are numerous elsewhere. The 
oxide is a concentrate from haematite-bearing rocks of the Hor- 
muz series. 

Copper.--Old copper workings are known in Oman and in 
Persia, north-east of Minab. The serpentines of the Hormuz 
series carry locally traces of copper. 

Salt occurs in great quantities but i t  is only quarried for local 
markets. 

Oil seepages or bitumen occur at  Qishm, Khamir, Bahrein, etc. 
A boring by the Anglo-Persian Oil Co. on Qishm island was un- 
successful and has been abandoned. 

BIBLIOGRAPHY.-G. E. Pilgrim, "The Geology of the Persian Gulf," 
Mem. Geot. Surv. Znd., vol. 34. pt. 4 (1908) ; ibid., vol. 48 
(1924) ; G. M. Lees, "Physical Geography of S.E. Arabia," Geo~r.  
Jour., vol. 71 (1928) ; H. de Bockh and others, Contribution to Discus- 
sion on the Tectonics of Asia, British Association (1928). 

Minerals.-Though very careful search has been made for 
possible ail fields along the Persian littoral by  the Anglo-Persian 
Oil Co., Ltd., and though seepages of oil, gas and asphalt are 
not uncommon, no potential field has yet been located near the 
coast. Experimental borings on Qishm failed to  give results. Oil 
and asphalt shows occur likewise a t  Kuwait and Bahrein, but the 
prospects of oil being found in those territories in adequate quan- 
tities is slender. 

Coal is found 30 m. inland from Sur, but apparently in pockets 
only, while some seams of good coal occur elsewhere in newer 
strata. Sulphur occurs in fairly pure state a t  Khamir and Bus- 
taneh on the coast east of Lingeh, and on Qishm island. Copper, 
as copper glance and malachite, occurs in the interior of Oman, 
and ancient copper workings are not infrequently met with on 
the Persian coast. Some thousands of tons of red ochre have 
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been mined on Hormuz and occasionally on Abu Musa and other 
islands. Salt from deposits is obtained in abundance on Qishm 
and Hormuz, and by evaporation near Khor Musa, Fao and 
elsewhere on both sides of the Gulf. Iron, as haematite and py- 
rites, is widely found through the Ormuz series of rocks, but not 
in commercial quantity. 

A g r i c u l t u r e  a n d  Livestock.-Fertile patches in the im- 
mediate vicinity of the Persian Gulf are exceedingly sparse: the 
only cultivated tracts of considerable extent are at  Minab, east 
of Bandar Abbas; in  the valley of the Mund river in Laristan; 
in the oasis of Hofuf in Hasa, and along the Batina coastal strip 
of Oman. Date plantations are extensive in the interior of Mus- 
cat a t  Minab, a t  Lingeh and along the banks of the Shatt-el- 
Arab. The Muscat date reaches maturity sooner than the Basra 
crop and forms a valuable article of expo~t ,  being supplied chiefly 
to the United States markets. Camels are numerous on the 
Arabian side of the Gulf, but are much less common on the 
Persian coast. Horses are scarce in Oman, Bahrein and El Hasa, 
but are in more common use in Qatar and Kuwait. Further de- 
tails regarding agriculture are to  found in the articles describing 
specific districts of the Gulf. 

S a i l i n g  Craft.-The Persian Gulf is by tradition a home of 
sailing craft,-for ineir skill in handling which the Phoenicians 
afterwards became famous in the Mediterranean, and the Arabs 
in Indian waters. There are some 14 types of native craft which 
are more or less peculiar t o  the Persian Gulf proper. The same 
principle of construction applies to  nearly all, and as a general 
rule these vessels are remarkable for the beauty of their lines. 
They sail well and fast and are weatherly craft. The principal 
boat-building centres are Kuwait, Sur and Lingeh. The crafts- 
men of the latter place are especially noted for their skill in 
building and repairing. 

Fisheries.-Few seas are more prolific in fish than the Per- 
sian Gulf and the Gulf of Oman; most of the known species are 
edible, and many have a commercial value for the isinglass or 
oil extracted from them. Fish are extensively used for manure, 
especially around Muscat, where they are also fed to cattle with 
satisfactory results. Sharks are caught in enormous numbers 
with hook'and harpoon: the flesh is regarded by some as having 
aphrodisiacal properties and is freely exported to  the interior 
in sundried strips; while the dried fins and tails are exported to 
China, and the oil is  used for smearing boats. Turtles are nu- 
merous, the carapace being exported as tortoiseshell. The narwhal 
whale is often seen in the Gulf of Oman and sometimes in the 
Persian Gulf, and porpoises and swordfishes are common. 

P e a r l i n g  Industry.- The temperature and shallowness of 
the Persian Gulf and its freedom from silt, except a t  the north- 
west end, appear to  be favourable in  a high degree to the growth 
of the pearl oyster, and the banks which are known and actually 
worked occupy a considerable area, chiefly upon the Arabian 
side. The pearling grounds of Bahrein lie in over six fathoms 
of water, mostly beyond the three-mile limit. The banks of the 
Persian side are found chiefly along the coast between Lingeh 
and Tahiri, and again in  the neighbourhood of Kharag island. 
The largest and most important banks on the Arabian side are 
fished annually, while those of the Persian coast, poor and small, 
are worked a t  infrequent intervals. The total value of pearls 
exported was declared a t  £220,000 in 1925 and £192,000 in 1926, 
but the actual value is probably ten times as great, having regard 
to  the large number of persons employed in and mainly de- 
pendent on the  industry, not only in Bahrein but all along the 
Arab coast. The exports from Lingeh for the same years were 
£g,ooo and £5,200. Mother-of-pearl was exported, before the 
World War, to the value of £20,000; after the war high freights 
and absence of demand from Hamburg, the principal market, 
killed the trade for the time being. Some 4,500 boats employing 
about 75,000 persons are engaged in the industry during the 
season, of three to  four months, its length depending ultimately 
on the temperature of the water from a diving standpoint. 

Cammerce.-Commerce between East and West had from 
early times followed the Persian gulf route in preference to that of 
the Red sea, and when during the 15th Century Genoa and Venice 

successively lost their control of Oriental commerce, through the 
capture of Constantinople by the Turks and by the hostility of the 
Mamelukes of Egypt respectively, the country which most earn- 
estly sought a new way to India was Portugal. Albuquerque in 
1507 seized several towns on the coast of Oman, including Mus- 
cat, and soon afterwards established his authority on the island 
of Hormuz. Towards the end of the 16th century the Dutch 
made their appearance in  Indian waters as rivals of the Portu- 
guese, and in 1616 the first English "factory" of the East India 
Company was established a t  Jask. I n  1622 the Portuguese were 
expelled from Hormuz by joint efforts of the British by sea and 
the Persians by land; in 1650 they were driven out of Muscat. 
I n  1664 the French appeared, but did little trade, though in 1698 
they took a share in the policing of the Gulf against pirates. The 
Dutch who had played no part in expelling the Portuguese, now 
became increasingly predominant, and the wars waged in Europe 
between England and Holland had their counterpart in the Gulf. 
I n  1674 hostilities between the two countries ceased, but the 
position was still unsatisfactory in Indian waters owing t o  the 
prevalence of piracy, from which other nations as well as Eng- 
land suffered. About 1700 improved affairs in India began to have 
good effect on the East India Company's commercial position in 
the Gulf; by  1765 the Dutch trade there had ceased. 

Henceforward the bulk of the trade was in British hands, but 
piracy was rife, the slave trade flourished, and the coast towns 
had fallen from their ancient prosperity to  a low level. T o  restore 
and maintain this prosperity has, for a century past, been the 
mission of Britain in this region, the British Resident in the Gulf 
acting as the representative of the Government of India, being 
the arbiter to  whom by long custom all parties on the Arab coast 
have appealed and who has, under treaty, been entrusted with the 
duty of preserving peace. 

The following summary shows the import, export and total 
values of trade (in thousands of pounds sterling) in the Persian 
Gulf (excluding Iraq and Basra, qq.v.), in 1926 as compared with 
the pre-war year 1g13-14:- 

Arabian side 
Muscat . . 
Bahrein ( ~ a n a m a )  . 
Kuwait . . . 

Total . . . 
Persian side 

Mohammerah . . 
Abadan . . . 
Bushire . . . 
Lingeh . . 
Bandar ~ b b a s  . . 

Total . . . 

~ d t  available 
Not available 

826 602 1,428 
180 126 306 
459 267 726 --- 
. . . . . . 

I Grand total . ( 7,990 / 4,305 /12,295 / . . 1 . . 1 . . I 
*Not including Anglo-Persian Oil Co.'s shipments of petroleum in 

1926=ii;11,4g4,ooo (£St. =47,34 krans). 

The total tonnage of shipping passing up the Gulf to  the various 
Persian ports amounted to nearly 8 million tons, in 1925-26, in- 
cluding A.P.O.C. shipping. Of this total about 220,000 tons only 
represented tonnage by local sailing craft. 95% of the shipping 
was British, the bulk of the remainder being Persian, German and 
Japanese. Figures for the Arabian side of the Gulf are not avail- 
able, but Manama is the principal distributing port on that side. 

The percentage of the total trade of each port, as shown in 
the above table, carried by sailing craft, in 1926, was as  follows:- 
Muscat, zo%, Kuwait, 44%, Mohammerah, 38%, Bushire, 2%, 

Lingeh, 53%, Bandar Abbas, 7%. 
The principal local products exported from the various ports 

of the Gulf in 1926 were as follows (values within brackets in 
thousands of pounds) :- 
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From Muscat: Dates (138), Dry and Salted fish (60). 
From   ah rein ( ~ a n a m a ) :  Pearls (192)~ Dates (20), Specie ( 2 7 0 ) ,  

Misc. re-exports (600). 
From Kuwait: Pearls (111, Dates (IO), Hides, &ins and wool (6). 
From Mohammerah: Dates (114)~ Raw wool ( I O ~ ) ,  Tobacco (14). 
From Abadan: Petroleum (11,574), Fresh and dried fruits (10). 
From  ush hire: opium (1,390) ; Carpets and rugs (160), Fresh and 

dried fruits (1041, Gum (93), Tobacco (45). 
From Bandar Abbas: Carpets (113), and fresh fruits (65), Raw 

Cotton (63). 
The peculiar interests of Great Britain, strategic, political and 

commercial, in the Persian Gulf have never been denied and they 
are intimately connected with the welfare of India, the security 
of its communication with the outside world, and its internal 
tranquillity. The considered policy of the British Government was 
embodied in 1903 in Lord LansdowneYs declaration in the House 
of Lords that "we should regard the establishment of a naval base 
or of a fortified port in the Persian Gulf by any other Power as a 
very grave menace to  British interests, and we should certainly 
resist it by all the means a t  our disposal." This declaration was 
formally reaffirmed in 1907 by Sir E .  Grey, in a despatch to the 
British ambassador a t  St. Petersburg, which further stated that 
"H. M. Government will continue to direct all their efforts to  the 
observance of the status quo in the Gulf, 'and the maintenance of 
British trade; in doing so they have no desire to  exclude the 
legitimate trade of any other Power." These declarations were 
never openly challenged, and in 1912-14 the British Government 
entered into far-reaching negotiations with the Turkish and Ger- 
man Governments with the object of regularizing the position 
in Mesopotamia. The resulting agreements had not, however, been 
ratified before the declaration of war, but in the result, the 
status quo altte bellurn has been uniformly maintained through- 
out this region, except in Iraq (q.v.) and Nejd ( q . ~ . ) .  

Banks  and Currency.-The Imperial Bank of Persia, in ad- 
&ion to  others in Persia, has branches a t  Abadan, Bushire, 
Bandar Abbas and Mohammerah, The Eastern Bank has a branch 
at  Bahrein. Persian currency alone is legal in Persia, but the 
rupee is current in Persian ports. On the Arabian coast the rupee 
is legal tender, and is almost exclusively used for commercial 
transactions, but the Maria Theresa dollar circulates freely and 
is preferred by the inhabitants of the interior. 

Lights  and B ~ ~ ~ ~ , I ~  view of the difficulties attending navi- 
gation in the ~ ~ l f ,  and the impossibility of arranging with the 
various governments of the littoral for  the provision of lights 
and buoys, except on terms which would have greatly hampered 
shipping; in view also of the great preponderance there of British 
shipping, the ~ ~ i t i ~ h  ~~~~~~~~~t has established since Ig12 a 
very complete system of lights buoys, a t  various ports and 
on certain islands. ~h~ cost is met (since act. 1925) by a levy 
on all vessels crossing the bar of the Shatteel-Arab. There is a 

lighthouse on one of the ~~~i~~ off ~~~~~d~~ and 
another on Tanb island farther west. There is a small shore light 
a t  Muscat harbour, but none on Ras el Hadd. Lightships are 
moored a t  Qais island and on the Shatt-el-Arab bar, the channel 
08f which is very adequately buoyed and lighted throughout its 
length to Fao, where there is a fixed light. There is a beacon light 
a t  Ras a1 Arz (Kuwait bay) ; two lighted buoys at  Manama (Bah- 
rein); lighted buoys and a shore light a t  Bushire; and a shore 
light a t  Jask. The dredging of the bar of the Shatteel-Arab to a 
maximum depth of 28 ft .  along a channel 12 m. in length, was 
almost complete in 1928, the object being to maintain a good 
maritime approach to Iraq. 

M a i l  Communications.-The Persian Gulf was a t  the end of 
the 18th century the most rapid route between Europe and India, 
and it  was not until 1833 that the Red Sea route was adopted by 
the East India Company. From this date, until 1862, the Gulf fell 
into an extraordinary state of inaccessibility-letters from India 
being sent to Baghdad and Basra via Damascus, and correspond- 
ence from Bushire for Baghdad via Tehran. In 1862, the British 
India Steam Navigation company undertook their first mail con- 
tract for the Persian Gulf, and simultaneously the Euphrates- 
Tigris Steam Navigation company agreed to run a subsidized line 
of mail steamers from Basra to Baghdad. Since the World War 
the only steamship line running regular weekly services to the 

Gulf ports is still the British India Co. via Bombay and Karachi. 
Their direct mail steamers call only at  Bushire and Mohammerah 
0" their way to Basra, but there is a weekly subsidiary mail serv- 
ice which provides a service in each direction for every port in 
the Persian Gulf a t  least once a fortnight. The next line of im- 
portance is run by Messrs. F. C. Strick and Co. Ltd., who main- 
tain a direct fortnightly service between the United Kingdom and 
the Persian Gulf (Basra). These steamers call a t  Bandar Abbas, 
Bushire and MOhammerah and, occasion requiring, elsewhere. 

When merchandise has arrived a t  any Port, the further trans- 
Port the h i n t d a n d  is mostly effected by pack animal, except 
a t  Basra which has railway communication into Iraq, and at  
Bushire where transport by motor lorry is coming into use. Goods 
for the interior landed at  Mohammerah are transhipped into 
barges which are taken by river steamers to  Ahwaz and after 
further transhipment On to Shushtar. 

Postse-The reopening in 1862 of direct communications be- 
tween India and the Persian Gulf gave rise t~ a demand for pro- 
perly organized post-offices, and the Indian Postal Department 
accordingly opened branches in 1864 a t  Muscat and Bushire and 
later on at  every port of importance. The Indian post-offices on 
Persian  eased t o  function in 192.5 but those on the 
Arabian side are still maintained by the Government of India. 

Telegraphs.-The inception of the Persian Gulf telegraphs, 
which formed the first links in a n  inter-continental chain, was 
dictated not by local interests, but by broad considerations of 
national advantage. The Crimean war brought home to the Porte 
the slowness of communication between the Persian Gulf and the 
outlying provinces of the Turkish Empire, while the Indian Mu- 
tiny taught the British Government a similar lesson in regard 
to India. I n  1857, after some unfruitful negotiations, the Turkish 
Government agreed to the construction, on their behalf, of a, 
telegraph line from Scutari to Baghdad; this was finished In 1861, 
and extended to Fa0 in 1864 when it Was linked up with the cable 
from Karachi which had been laid meanwhile. The route of the 

has been times They now run from Kar- 
achi to Jask, whence a cable runs t~ Muscat; from Jask one cable 
runs to  Hanjam, and thence to Bushire (Rishahr) ; another cable 
runs direct to Bushire. A double cable connects Bushire with Fao; 
and Hanjam is connected with Bandar Abbas. Jask is connected 
by land line to  Karachi. Mohammerah is connected by land line 
with Abadan, and via Ahwaz with Bushire and with the inland 
Persian system. Kuwait is connected with Basra. The system is 
under the the 
whose director-in-chief is responsible to  the secretary of state for 
India. The Department, which also controls the principal inter- 
national lines in Persia, is amply self-supporting. Bushire, Han- 
jam, Bahrein, Abadan, Basra and Jask are provided with wireless 
stations. Bushire and Bandar Abbas have their own telephone 
Systems; and Abadan is by telephone with the Anglo- 
Persian at Masjid-i-Sulaiman (150 m.1. 

The Arms TrafAc.-During the third Afghan War, the trade 
in modern arms and mmlunition in the Persian Gulf attracted 
the attention of the British and Indian Governments for the first 
time. In  1880, the latter took preliminary steps to stop the traf- 
fic within its Own borders. I n  1881 the importation of arms and 
ammunition into Persia Was made illegal, but with little effect. I n  
1890 the General Act of the Brussels Conference struck a blow 
at  the trade in Africa, and diverted it to  the Persian Gulf, which 
was not subject to  the Act. The stream of arms flovving from 
Zanzibar continued to increase in volume until, in 1892, no less 
than 11,500 firearms were hnded a t  Muscat, of which more than 
half were at  once re-exported. The I W - I - I ~ ~ ~  was doubled by 189.5 
and trebled in 1897, and, in spite of prohibitions, imports into 
Persia continued on a large scale. Moved a t  last by the menace of 
the great quantity of military material that was being disseminated 
in the Gulf, the British Government urged the Persian Govern- 
ment to enforce the existing law, and to confiscate the large stores 
of arms which had accumulated at  Bushire. Persia took strong 
action but with only temporary effect Somewhat similar action 
was taken at  Bahrein. 

From 1898 to 1908 the attitude of the British Government 
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towards the question was one of constant attention without the 
power to  intervene directly or effectively. I n  1900, the consign- 
ment of arms and ammunition tb the Gulf, through Indian ports, 
with or without transhipment, was made illegal. This was rein- 
forced by Act of Parliament declaring illegal the export of arms 
to countries or to places where they might be employed against 
British troops or subjects. The trade, blocked at  Persian and all 
Gulf ports except Muscat, continued, nevertheless, to  flourish, 
in spite of a naval blockade of the Makran coast by the British 
in 191-11. At length, in 1912, the sultan of Muscat issued a 
proclamation requiring all arms imported into his territory to be 
placed in an "arms warehouse," where they were registered and 
from which they could not be removed except on production of 
an import permit from the competent authority a t  the place of 
destination. This killed the trade at  Muscat. The French Gov- 
ernment who first held that the proclamation was inconsistent 
with the sultan's treaty engagements with them, accepted the 
accomplished fact after lengthy diplomatic negotiations. The 
trade was almost dead by 1913, except a t  the north end of the 
Gulf where it still persisted on a small scale. The traffic in arms 
has from first to  last been responsible for much unrest among the 
tribesmen of the Middle East and indeed of Arabia; but for this 
phenomenon the European Powers, signatories of the Brussels 
Act of 1892, are largely to  blame, from lack of foresight and to 
some extent of goodwill. The international conference on arms 
traffic held in 1925 under the auspices of the League of Nations 
rejected the Persian claim that the Gulf was "private waters" of 
Persia, declaring it  part of the high seas. 

S lave  Trade.--On board the fleet which, in 1626, conveyed 
Sir Dodmore Cotton, British ambassador, with his staff from Surat 
to Bandar Abbas, there were more than 300 slaves bought by 
Persians in India, and the only remark which this scandalous cir- 
cumstance suggested to Sir Thomas Herbert, his chronicler, was 
that "ships, besides the transporting of riches and rarities from 
place to place, consociate the most remote Regions of the Earth 
by participation of commodities and other excellencies to each 
other." I n  1772 it was decided by the English courts that a slave 
as soon as he set foot on the soil of the British Isles became free; 
the slave trade, however, continued actively until 1807, when an 
Act was passed to prevent British subjects from dealing in slaves; 
in 1833 the status of slavery was abolished throughout the British 
Dominions. I n  defiance of her commercial interests and of her 
popularity with the Muslim population of the Gulf, Great Bri- 
tain set herself the arduous task of suppressing the traffic in slaves, 
a task which involved great sacrifice of life and money. 

The trade in the early days was carried on mainly at  Muscat and 
Sur, notably the latter, a sheltered port conveniently placed for 
such a purpose, just north-west of Ras el Hadd. The source of 
supply was Zanzibar to  which market the negroes captured in the 
interior of Eastern Africa were brought for sale. Other places 
of export were Kilwa and Juba. The destination of the "harvest" 
cannot be so clearly defined, but we are told that "we find the 
slave, after his final sale, as a pearl diver in the shallows of the 
green waters of Oman, as the familiar dependent and domestic 
of the Arab gentleman, or as the servant of the Persian merchant." 
I n  furtherance of her aims, Britain had to treat successively with 
several separate and largely independent political entities in the 
Gulf, and this made progress slow. Her first definite efforts were 
with the sultan of Muscat with whom, as a first step, a treaty 
was concluded in 1822, which prohibited the sale of slaves to  
Christian nations by the sultan's subjects, made the purchase of 
slaves a punishable offence, and empowered Britain to place an 
agent in the sultan's dominions of Zanzibar to watch the traffic 
and seize Omani vessels engaged in it. This agreement was ampli- 
fied by further treaties in r838-g and 1845 and, in 1873, by final 
treaties with Muscat and Zanzibar separately. Treaties of a simi- 
lar character were also made with the Trucial Chiefs and with the 
Sheikh of Bahrein. Persia agreed in 1851 to a Convention pro- 
hibiting the importation of negroes into Persia by sea, and this 
was amplified by  a further convention in 1882. 

The enforcement of the treaties, however, calIed for constant 
vigilance and involved the patrolling of the Gulf and Indian 

waters. Hundreds of slaves were rescued a t  sea and thousands 
otherwise released. By 1920 the last remaining traces of the 
nefarious traffic by sea had virtually disappeared. Domestic 
slavery, however, as  an institution, continues in Muscat and in 
Central Arabia: it  is important to  distinguish between this-an 
institution recognised by Koranic law, which imposes many obli- 
gations and restrictions on the owners of slaves-and the com- 
mercialized slavery which disgraced Christendom in the 18th 
and the first half of the 19th Century, and was exposed with such 
courage and devotion by David Livingstone. 
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(P. z. C.)  
PERSIAN LAMB, the skin of the young of Persian sheep, 

known generally as astracha*, which produces a valuable fur for 
commercial purposes. See FUR. 

PERSIAN LANGUAGE: see IRANIAN LANGUAGES AND 

PERSIAN. 
PERSIAN LITERATURE. We possess scarcely any docu- 

ments on the intermediary stages of the Persian language between 
middle Persian and modern Persian. More than this, the first 
specimens of modern Persian are in verse; therefore the be- 
ginnings of the Persian language, as known to us, practically 
coincide with those of Persian literature. The origin of Persian 
poetry is associated with the rule of the Persian dynasties, which 
sprang up in the east as soon as the grip of the caliphs became 
less felt in the outlying parts of their empire. The earliest poets 
(9th and 10th centuries) were mostly natives of such extreme 
north-eastem provinces as  Merv, Bukhara and Samaruand, but 
we may simply be less informed of the developments in  the 
west. According t o  Tabari, the amir of Marlgha (in Azerbaijiin) 
Muhhammad bin Ba'ith (d. A.D. 850) was the author of some 
poems in Persian. 

Earl iest  Poets.-The earliest name mentioned by  the Persian 
biographers is  that of 'AbbHs of Marv, who in A.H. 193 =A.D. 800 
composed a n  ode in honour of HZriin al-Rashid's son Ma'mcn, 
noted for his strong pro-Persian feelings. Specimens of it ,  as 
quoted in the anthologies, are now regarded as spurious, but a 
Persian verse by  a certain Abii Taqi al-'Abbgs bin TarkhHn pre- 
served by the Arabic geographer Ibn Khurdidhbih (towards A.D. 
846) has a more genuine appearance; this Abii Taqi al-'AbbZs 
may even be the same person as  'Abbas of Marv. 

We know little more than the names of the poets who lived 
under the THhirids (A.D. 821-873) and the SaffHrids (AD. 878- 
goo), but the unification of the eastern provinces under the 
SHmHnids (A.D. 875-999) was marked by the rise of a great many 
Persian poets. Some of them were patronised by the princes of 
other contemporary Persian dynasties: the Buwaihids (932- 
TOSS), the Ziyirids (A.D. 928-1042, in Tabaristiin and Gurgan) 
and the Farighunids (A.D. 980-1010 in the region west of Balkh). 
Even the surviving fragments of these poems, some of whose au- 
thors wrote also in  Arabic, permit us to  trace the principal liter- 
ary forms developed later on,-such as the qasida, or panegyric, 
the ghazal, or ode (love-ditty, wine-song or religious hymn), the 
rubz'i or quatrain (in a special metre unknown to the Arabs), and 
the mathnavi, or double-rhymed poem (used for  epic and didactic 
poetry). Many of these earliest specimens of Persian verse, first 
discovered in Europe by Dr. H. EthC, are real gems of sponta- 
neous poetic feeling nat yet fettered by the later conventional 
forms of rhetoric. 

T h e  SBmsnid Times-The SiimHnid N a ~ r  11. (913-943) par- 
ticularly patronized arts and sciences. His court-poet was Riid- 
agi, the first Persian classic. (See R ~ D A G ~ ~ . )  In 963 Bal'ami, 
vizir of Mansfir I. (961-g76), abridged and translated frpm 
Arabic into Persian the famous Annals of Tabari. The gamg 
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Mansiir employed the most learned theologists of Transoxiana 
for a translation of Tabari's second great work, the Tafsrr, or 
commentary on the Koran, and accepted the dedication of the first 
Persian book on medicine, a pharmacopoeia by the physician 
Abii M a n ~ i i r  Muvaffaq b. 'Ali of Herat (edited by Seligmann. 
Vienna 1859) which forms a kind of connecting link between 
Greek and Indian medicine. Perso-Arabian medical science was 
soon after developed by the great Abii 'Ali b. Sing, or Avicenna 
(d. A.D. 1037), himself a Persian by birth and author of pretty 
wine-songs, moral maxims and a manual of philosophy, the 
Danish-nima-i 'Ali'i, in his native tongue. 

D a q i q i  a n d  Firdousi.-Mansfir's son Ni3h 11. (976-gg7), 
commanded from his court-poet Daqiqi a modern Persian version 
of the "Book of Kings" (in Middle-Persian Khvitiy-nimak). 
Daqiqi, who openly professed in his ghazals his Zoroastrian sym- 
pathies, began the work but died in the prime of life. The great 
undertakingwas carried on by Firdousi who in 1010 added the final 
touches to this work. (See FIRDOUSI.) The Sltih-nima almost 
immediately found many imitators who chiefly exploited the 
minor episodes of the Seistan cycle (legends concerning Rustam's 
family and not belonging to the original Khvitiy-ndmak). 'Ali 
b. Ahmed al-Asadi (the younger), author of the oldest Persian glos- 
sary Lughat-i Furs (ed. by Horn, Berlin 1897), completed in 
1066, in  upwards of 9,000 distichs, the Garshisp-nima (ed. by 
Huart, Paris 1927), a story of warlike feats and love adven- 
tures of Garshiisp, one of Rustam's ancestors. Other poets fol- 
lowed with their lengthy Sim-nima, Johingir-nima, Farimzlrz- 
nima, Gushdsp-nima (story of Rustam's Amazon daughter) etc. 

L a t e r  Epics.-Later epic poets turned their attention towards 
more recent historical events and produced rhymed chronicles 
interspersed with poetical pictures of battles and conquests. The 
historian Hamdullah Mustaufi wrote a Zafar-nima of 75,000 
couplets narrating the events from the birth of the Prophet Mo- 
hammed down to the year 1331. Other poets sang the deeds of 
Timiir, of the Safavi kings and of the later sovereigns. I n  India 
too this kind of poetry was very popular. One of the last produc- 
tions in  this style is the huge Jirj-nima, i.e., "George-nzma," 
which in 44,000 distichs gives a poetical history of India from 
its discovery by the Portuguese till the conquest of Poona by 
the British in 1817. 

Heroic fiction, pure and simple, drew its inspiration from 
various sources : the apocryphal exploits of Alexander the Great 
were sung in numerous Zskandar-nimas, of which the earliest and 
the most original was completed by NiqImi (q.v.) about 1202; 
the subjects of other poems were borrowed from the chivalrous 
times of the Bedouin Arabs; some were devoted to the heroic 
exploits of the saints of Islam, especially of the Caliph Ali. 

R o m a n t i c  Fiction.-Romantic fiction too was born in the 
time of Firdousi. Love episodes in (the Sh6h-nima, like that of 
ZB1 and Rudaba, are characterized by occasional transitions 
from the epic to the romantic note. Firdousi's second great math- 
navi Yfsz~f-U-Zzda~kita is entirely romantic. I t  represents the oldest 
poetical treatment of th r  Biblico-Moslem story of Joseph, which 
later on tempted many Persian poets, such as Jimi. Some tales 
of the Sasanian times were likewise popular among the poets: 
the Vis-u-Rimin, composed by Fakhr ad-din As'ad Jurjani about 
1048, is noteworthy for its resemblance t o  the legend of Tristan 
and Iseult. The highest triumph in Persian romantic poetry was 
scored by Niqlmi (1141-1203). 

Encomiasts.-Panegyrics, which form an important depart- 
ment of Oriental literatures, are less apt t o  interest an average 
reader, but Persian qasidas merit the special attention of all Per- 
sian students, owing to a wonderful mastery of language and 
expression displayed by their best-known authors. This sort of 
literature could thrive only under the benevolent looks of the 
patrons (mamdfh) and it  will suffice t o  enumerate the courts 
which chiefly attracted and encouraged the poets. 

What was commenced by the poets of Sultan Mahmiid's "Round 
table," such as 'Unsuri, Farrukhi, Miniichihri (whose divin has 
been edited by Kazimirski, 1886) and others, reached its per- 
fection in the celebrated group of court-poets who gathered in 
Marv around the throne of the Seljuk Sultan Sanjar (1118- 

I I S ~ ) ,  viz., the "King of Poets" Arnir Mu'izzi, killed in I147 
by a stray arrow from his master's bow; Adib SBbir, drowned in 
the Oxus (in 1151) by the order of the Kharizm-shah Atsiz, whose 
designs against Sanjar he had discovered, and Auhad ad-din Anvari 
(d. about 1189), perhaps the most celebrated Persian qasida- 
writer. Among Anvari's poems, the one entitled by the Euro- 
pean translators "the Tears of Khorasan" (Browne, I I . ,  p. 386) 
is especially famous; it is a sort of message to Sanjar, then a 
captive of the Ghuz Turks, describing the sufferings of the people 
under the invader's yoke. 

Of the poets patronized by Sanjar's rival Atsiz the best-known 
is Rashid Vatvat (the "Swallow," so nicknamed for his small 
stature), who died in 1182 and left besides a series of qasidas, 
a valuable treatise on poetry. 

Another group of famous qasida-writers is that of Shirviin (in 
Transcaucasia) and Azerbaijan. The most serious of Anvari's 
rivals was Khaqani (d. 1199), court-poet to the Shirvan-s&h. 
Kh5qBni was well versed in many of the contemporary sciences 
and had a profound knowledge of Persian lexicology, which makes 
it particularly difficult t o  comment on his qasidas. 

Some other notable poets lived under the aegis of the noble 
SH'idi family whose members held high offices in Isfahan. To  this 
group belonged Sharaf ad-din Shafarva (d. 1204) and Jamil ad- 
din (d. 1192). The latter's son Kamal ad-din Isma'il, who enjoyed 
a still higher reputation, perished a t  the hands of the Mongols 
about I 237. 

Satirists.-The first example of a bitter personal satire had 
been given by Firdousi in his famous invective against Sultan 
Mahmlid. Anvari's sarcasms were pungent but not so reviling. A 
curious figure is that of 'Ubaid of ZikHn, who lived under the 
Mongols and died in  13'70. Many of his jokes are ribald and 
untranslatable, but his Akhliq al-ashrif or "Ethics of Aristocracy" 
is a clever social satire opposing the "adopted" morale to  the old 
"abrogated" idea of virtue. Satirists of a special kind are BushHq 
of Shiraz (beginning of the 15th century), a sort of comic Brillat- 
Savarin singing exclusively of food, and his counterpart Mah- 
mud QBri of Yazd, author of sartorial poems. 

Didact ic  a n d  Myst ical  Poetry.-In didactic and mystical 
poetry too very high standards were reached in the 11th and 
12th centuries. The origin of the former class can again be  traced 
back to the times of Firdousi, as the Shih-nima abounds in moral 
reflections and wise maxims. The first Persian who employed 
poetry exclusively for the illustration of Siifi doctrines (see 
SUFIISM) was Firdousi's contemporary, the renowned Shaikh AbC 
Sa'id b. Abu'l-Khair of Maihana, of northern Khurasan (967- 
1049). (See Nicholson, Studies in Islamic mysticism, 1921.) 
Abu Sa'id initiated the form of quatrains (rubh'i) well adapted 
to a concise expression of religious and philosophic aphorisms. 
This literary form was further developed by the great free-thinker 
'Omar-Khayyam (q.v.), who moulded in it  his original sceptical 
and hedonistic ideas. The first Persian handbook of Siifiism was 
composed by 'Ali b. 'UthmBn al-Jullabi al-Hujviri (d. probably 
after 1072); this Kashf-al-mahjzib or "Revelation of Hidden 
Things" treats of various schools of Sufis, their teachings and 
observances (ed. by  Zhukovsky, Leningrad, 1926; abridged transl. 
by Nicholson, 1911). A great saint of the same period, Shaikh 
'Abdullzh AnsLri of Herat (1006-1089) further encouraged the 
mystical movement by his Mumijit  or "Invocations to  God," 
several prose tracts and a n  important collection of biographies 
(Tabaqit) of eminent Sufis, based on the Arabic Tabaqi t  by 
Sulami (d. I O ~ I ) ,  and in its turn serving as  ground-work 
for JBmi's valuable Nafahit-al-uns (completed in  1478, ed. in 
Calcutta by Nassau-Lees, 1859). One of the earliest ethical 
mathmvis, with a mystical tinge, is the Hadiqat-ul-haqiqat or 
"Garden of Truth" composed in I 130 by Hakim SanB'i of Ghazni 
to whom all the later Sufi poets refer as their master. The  great- 
est heights of the pantheistic teaching of "Union with God" were 
attained about the time of the Mongol invasion. The author of 
the Sifat a l - idib or "Rules of conduct," Najm ad-din Kubr i ,  was 
slain in I 2 2 I during the sack of KhLrizm (Khiva) by the troops 
of Jenghiz khan. The great Farid ud-din 'Afflr lost his life in his 
native Nishapur in  A.D. 1229 a t  the age of 114 lunar years. This 
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ascetic shaikh composed very numerous Sufi works, partly in prose, 
as the Tadlzkirat ul-awliyi or "Memoirs of the Saints" (ed. by 
Nicholson 1905-7), but mostly in  verse. Among his matlzltavis 
(some 2 0  in number), the best known are the Pand-nama or "Book 
of Counsel" (published several times) and the Mantiq ut-fair or 
"Speech of the Birds" (ed. by Garcin de Tassy, Paris, 1857, 1863). 
I n  the latter, an allegoric poem, the final absorption of the Sufi 
in the Deity is illustrated by an ingenious parable. The greatest 
mystical poet of Persia JalLl ad-din Riimi (120 7-1273) is a direct 
continuator of 'Attar. (See RUMI.) 

SaCdi.-In strong contrast to  the poetry of these pantheistic 
teachers are the works of Shaikh Sa'di of Shiraz (d. 1292, see 
SA'DI). His Bzistdm and especially Gulistan, works of unsurpassed 
mastery, profess less lofty and more practical morals. Both 
these masterpieces have found comparatively few imitations 
(Jami's Bakiristdn or "Spring-garden," Qa'Hni's Parishin, etc.), 
whereas an innumerable host of purely siifi compositions followed 
in the wake of the works of SanE'i, 'Attar and Jalal ad-din Riimi; 
see the books of reference mentioned at  the end of the present 
article. 

L y r i c  Poetry.-Lyric poetry has ever constituted one of the 
most conspicuous elements of Persian literature. One of the full- 
est anthologies, that compiled by 'Ali Quli Valih in 1749, con- 
tains 2,594 biographical notices of Persian poets, mostly lyric. 
The first landmark on this field is Riidagi (q.v.) who died in A.D. 
900. Later Persian poetry, with all its refinement, never regained 
the natural tone of the SHmlnid poets. (See above.) As a 
peculiar phenomenon may be mentioned the curious figure of the 
dialect-poet Baba Tlh i r  of Hamadan, who was still alive in  
A.D. 1055 His quatrains composed in a special metre are cap- 
tivating by their freshness and sincere tone and still enjoy great 
popularity among all classes. (See Heron Allen, The Lament of 
Bdbd Tihir, 1902.) 

Hafiz and h i s  Epigons.-Speaking roughly, the second and 
highest stage in the Persian lyrics, corresponding with the post- 
Mongol epoch, is marked by Hifiz (d. 1389). (See HAFIZ.) The 
influence of this Lisin al-ghaib, or the "Tongue of the Invisible," 
has been enormous. Hardly any Persian poet has escaped the spell 
of his sweet voice veiled by some placid yearning for things un- 
earthly. But this predominant influence has been fatal for the 
epigons. As time went on, mannerism and tradition more and 
more asserted their right in Persian poetry. 

More or less contemporary with Hafiz was Salman of SBva 
( 1 3 0 ~ ~ 1 3 7 8 ) ,  the panegyrist of the Jalair Uvays, amusing in his 
irony, graceful and inventive in his conceits. To  a still later Timu- 
rid epoch belongs the last Persian classic JBmi, of Jam in Khura- 
san (1414-1492). Apart from his seven great mathnavis and nu- 
merous compositions in prose, he is the author of as many as 
three divans. His lyric poems, though mostly in a mystical vein, 
are written in a clear and direct style devoid of artificial subtleties, 
but there is no great personal note in  them. 

L a t e r  P e r s i a n  Poets.-Curiously enough, under the Safavi 
dynasty, which gave a powerful impulse to such arts as architec- 
ture and painting, one finds in  Persia proper very few poets of 
mark. One of the exceptions is the poet-laureate of 'Abbis II., 
Sa'ib of Tabriz (d. 1677)~ whose ghazals are full of vivid similes 
and original maxims. In  the 18th century, the scarce poetical 
productions of Hit i f  of Isfahan (d. about 1784) are pleasant and 
fresh: in his celebrated tar$-band (a strophic poem) he ingeni- 
ously conveys the idea that a Unique Truth permeates all the 
Religions. Under the Qajar dynasty (19th century) lived Qa'ani 
of Shiraz (d. 1853), perhaps the most brilliant and melodious 
among the ppets that Persia has ever produced, though rather 
indifferent in the choice of his subjects. 

P e r s i a n  Poe ts  in India.-Persian poets who lived in India 
need special notice. The highest fame was gained by two poets 
of Delhi: Amir Hasan (d. 1327) and especially Amir Khusrau 
(d. 1325), who lived a t  the court of the Khilji kings. Amir 
Khusrau composed no fewer than five divans and nine large math- 
navis, equally remarkable for the rich imagination and the graphic 
style of their author. Among the poets of the later Moghul times 
were Faidi (d. 1590); 'Urfi (d. 1590); Nau'i (d. 1610)~ and 

many others. Most of the Persian poets of the 16th and I 7th 
centuries spent their lives in India. Thanks chiefly to  the Emperor 
Akbar's (1556-1607) enlightened encouragement, many standard 
works in Sanskrit, such as the Rimiyana and the Mahabhirata, 
the Bhagavat-Giti, the numerous Puranas and Upanishads were 
translated into Persian. Indian folk-lore and fables (Kalila-va- 
Dimna, Sindbid-nima, Tuti-nima or the "Tales of a parrot") 
have ever been popular in Persia. 

History.-Persian prose literature presents manifold interest, 
The great importance of Persian historical works is now a recog- 
nised fact. 

Only a passing mention may be made of the Persians who wrote - 
in Arabic, like ad-Dinlwari (d. A.D. 895), the famous Abii Ja'far 
Muhammad Tabari (d. A.D. 923), Hamza IsbPhani (d. about 961), 
Abu Mansiir ath-Thatalibi of Nishapur (b. A.D. 961), Abu Nasr 
'Utbi, the historian of the years A.D. 975-1011, etc. Among the 
histories written in  Persian are Gardizi's Zayn al-akhbar (about 
A.D. I O ~ O ) ,  with some important items on the Turks and India 
(partly ed. Berlin, 1928); Tarikhi Baihaqi by  Abii'l-Fad1 Mu- 
hammad Bayhaqi (d. A.D. 1077)~ a vivid picture of the times 
of the Ghaznavid Masciid; the anonymous Mujmal attavi- 
rikh (written AD.  1126) valuable for the early history of Persia 
and the Turkish tribes; the R i h a t  as-Sudlr by  Muhammad 
b. 'Ali ar-Rgvandi written about A.D. 1203, a history of the Sel- 
juks (ed. by the Gibb Memorial). A particularly brilliant period 
of Persian historiography is that of the Mongol domination of 
Persia: 'At2 Malik Juwaini's Jahin-gushd, completed A.D. 1260 (ed. 
by the Gibb Memorial), is perfect both in style and in the accuracy 
of the author, who held a high office under the Mongols; Minhlj-i 
Sir i j  Jiizjini was also a personal witness of the Mongol invasion, 
and his Tabaqit-i Ndsiri is especially interesting for the events 
which occurred in Afghanistan; the Tirikh-i W a ~ s a f  completed 
in A.D. 1312 by 'AbdullFth of Shiraz continues the authentic record 
of an important period but its usefulness is somewhat marred by 
the tedious redundance of its style. The lami'-ut-taw6rikh (pub- 
lished in part by Quatremkre, Berezin and Blochet) of the famous 
Rashid ad-din (d. A.D. 1318), is a vast historical encyclopaedia, 
such as no single people possessed in the Middle Ages. Rashid ad- 
din utilized the Mongolian archives and in the composition of spe- 
cial chapters was assisted by  a Kashmiri hermit, by  two learned 
Chinese and probably by some European monks. Hamdullih Mus- 
taufi's Tirikh-i Gz~zida (ed. Gibb Memorial), written in 1330, is  
a useful compendium, containing many valuable details of con- 
temporary events. Among the historians of the Timiirid epoch 
the best known (though largely dependent on their predecessors 
NizHm ad-din ShZmi and HSfiz-i Abrii) are Sharaf ad-din 'Ali 
Yazdi, author of the Zafar-nima or "Book of victories" 
(AD. 1424), and 'Abd al-Razziq Samarqandi (d. A.D. 1482) 
whose Matla' as-sa'dain is very valuable for the history of Timur's 
successors and contains interesting episodes, like the author's 
journey to India. A younger contemporary of 'Abd al-RazzHq was 
the well-known Mirkhond (q.v.). Khondamir, Mirkhond's grand- 
son, abridged his grandfather's history and wrote his own Habib 
as-Siyar, documentary for the time of Isma'il I., the founder of 
the Safavi dynasty. Among the numerous historians of the latter, 
Iskandar-munshi enjoys a merited fame; his 'Atamare (his- 
tory of 'AbbZs the Great) is full of authentic data on Persia and 
her neighbours at  that memorable time. There exist special his- 
tories of Nadir-shah, Karim khan Zand and the Qajars. The 
Babi movement and the revolution of 1907 have also had their 
historians, several of whose works have been published by  E. G. 
Browne. Of great value are special local histories of the prov- 
inces of Iran (Seistan, Herat, Tabaristan, Gilan, Kurdistan, Fars, 
Shushtar, etc.). Unique in their importance are numerous histories 
of India, most of which have been described and partly translated 
in the eight volumes of Sir H.  M. Elliot's History of India (1867- 
1878). 

Geography.-Many of the Arabian geographers of the 9th 
and 10th centuries were Persians but the oldest geography in Per- 
sian seems to be the H u d l d  al-'Alam (the so-called "ms. Tuman- 
sky"), written by an anonymous author of the court of the Fari- 
ghiinid, Abu'l HBrith of Jurjan (d. soon after A.D. 998). NBsir-i 
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Khusrau left a curious account (Safar-nzma) of his journey 
(A.D. 1046-1052) from Merv across Persia, Mesopotamia and 
Palestine to  Egypt and back to Balkh. Of special importance is 
the geography .of the Mongol epoch which forms a part of Ham- 
dullah Mustaufi's cosmographic work called Nuzha t  al-Q2Jiib 
(written in A.D. 1430). Towards A.D. 1420 Hafiz-i Abru completed 
for Shahrokh his rare geography (nameless) in  which the descrip 
tion of some Persian provinces is accompanied by an epitome 
of their history. Many valuable additions to  Nuzhat  al-QuJGb are 
found in Amin Ahmad Rlzi's important geographico-biographi- 
cal encyclopaedia H a f t  I q l im  (A.D. 1594). I n  the year 1831 Zain 
al-'Abidin Shirvani wrote the final draft of his geographical dic- 
tionary Bz~s tdn  as-siyihat which is based on personal observa- 
tions. Towards the end of the nineteenth century Muhammad 
Hasan khan Sanl' ad-daula started the publication of a historico- 
geographical dictionary Mir'dt d-buld'dn (4 volumes); more in- 
dependent is the same author's Matla' ash-shams, describing, with 
an archaeological commentary, his journey t o  Khurasan. Not de- 
void of importance are the diaries of NPsir ad-din Shah's journeys, 
written under his name in a clear and simple style. 

Theological.-Very numerous are the religious and philosophi- 
cal works in prose and verse of the celebrated preacher of the 
Isml'ili (Assassin) doctrines, N i ~ i r - i  Khusrau (b. 1003, d. after 
1065), q.v. They were imitated by  the representatives of nu- 
merous other Persian sects (Hurfifi, Ahl-i Haqq, Babi, etc.). In  
1092 Abu'l-Ma'ali Muhammad composed the B a y i n  al-adyin in 
which are explained the tenets of different religions and sects. To  
the end of the seventeenth century belongs a similar Dabis t in  al- 
madhdhib (transl. by Shea and Troyer) written in India by  Shaikh 
Muhsin FBni whose identity is still dubious. 

The names of numerous works on theology, astronomy, politics, 
mathematics, ethics, medicine, lexicography, etc., will be found 
in the standard catalogues of the great European and Asiatic 
libraries. 

T h e  Drama.-Persian drama is still a t  the spontaneous and 
popular stage of semi-religious performances during the month 
of Muharram, in the style of the mediaeval "mysteries," or the 
present-day Oberammergau Passion-plays. These ta'ziya (see 
DRAMA: Persian) originated in the public lamentations in mem- 
ory of the tragic fate of the house of the Caliph 'Ali, such as 
were introduced in Baghdad as early as A.D. 963 by the Buwaihid 
Sfu'izz ad-Daula. The librettos of the tacziyas belong to little 
known playwrights. Since the reign of Nisir ad-din Shah a few 
plays, mostly comedies, have been translated and written in Per- 
sian. Quite popular farces are the so-called shab-bdzi or "night 
plays." The marionette-theatre is also known in Persia under the 
name of Kachal-Pahlavin or "The Bald Hero." 

T h e  Pers ian  Press.-A very important r6le in the Persian 
literary movement has been played by the press. The first Persian 
paper in  Tehran appeared in the reign of Fath 'Ali Shah. Some 
organs founded abroad enjoyed real political influence, such as: 
the Akk tar  or the "Star," Constantinople 1875-1895; the Qdnzin 
or the "Law," started in London in 1890 by  a former Persian 
Minister a t  the court of St. James, Malcom-khan, who advo- 
cated for Persia a constitutional form of government; the Habl 
al-,Matin, which has been published in Calcutta since 1893; and 
the K 6 v a  (in its first phase, 1916-1920) published in Berlin by 
the deputy of the first Majlis Taqizada. Great impetus was given 
to the Persian press by the revolution of 1go5-08. Speaking 
from a merely literary point of view, the press has rendered 
the language more pliant, simple and popular. Daily papers 
have revealed such talents as 'Ali Akbar Dakhau. good ~ o e t  
and excellent publicist imitating in his satirical fe;ifetonsAthe 
humorous bazar-speech; the poet Malik ash-shu 'ar8 BahHr, and 
several others. T o  the class of magazines belong the Kdva in 
its last phase (Berlin 1920--21) ; the Zrdnshahr, Berlin 1922-2 5, 
whose editor was Kaqim-zada, and three periodicals published in 
Tehran after 1918: the Danish-kada or the "Temple of Know- 
ledge" (ed. Malik ash-shu 'arii), the Amtaghdn or the "Gift," the 
Ayanda or the "Future." These last have been the centres round 
which gathered the young Persian poets and writers, nationalists 
yet admirers of European culture. 

Latest  Pers ian  Literature.- The possibility of seeing their 
work printed without the intervention of a rich patron has been 
an encouragement to  the Persian authors of recent times. Among 
the poets of the older generation are: Adib-i Pishrtvari (1844- 
1930), a learned author, who during the war indulged in the 
composition of a Qaisar-nEma, meaning the "Book of the Kaiser," 
written in  the style of Firdausi; Adib al-MamLlik (d. 1g17), a poet 
of civic tendencies; fraj-mirza (d. 1926), a man of remarkable 
feeling and talent, who is also known as a champion of the Per- 
sian woman's emancipation. T o  a younger generation belong 
Malik ash-shu 'ark, already mentioned, and some others whose 
lyres are tuned on a vast scale, from the romantic admiration of 
the great past (Pur-i Davud) to  the modern revolutionary war- 
cries (Lahiiti). 

Promising attempts have been made to create the national novel. 
I n  1922 Jamal-z6da published in Berlin a remarkable volume of 
realistic tales Y a k i  bzid, yak i  nabzid, or "Some of i t  was, some 
of i t  was not"; other authors are transplanting on Persian soil 
the European genres of sentimental and didactic novel, as  well as  
of ['roman de boulevard." 

Several able works have been written by  the young Persian 
economists, literary critics and historians. A very conspicuous 
figure is that of Muhammad khan Qazvini (b. 1877, resident in 
Europe since 1904), the learned editor of Juvaini's history and 
of other important works on history and philology. 

BIBLIOGRAPHY.--A scientific and systematic study of Persian litera- 
ture in its general lines was made by Dr. H. EthC, whose Neu-persische 
Literatur published in Geiger und Kuhn's Grundriss der Iranischen 
Philologie (Strassburg, 1go6), II., p. 212-368, enumerates and resumes 
all the previous works of the same author and gives a complete 
bibliography of the subject. Of capital importance are also E. G. 
Browne's A Literary History of Persia from the Earliest Times until 
Firdawsi, first ed. I. (1902) ; idem, A Lit. Hist. of Persia from Firdawsi 
to Sa'di, first ed. (1906) ; idem, A History of Persian Literature under 
Tartar Dominion (A.D., 1265-1502) (1920) ; idem, A Hist. o f  Pers. 
L8t. i n  modern times (A.D., 1500-1924) (1924). See also J. Darmesteter, 
Les origines de la poe'sie persaw (1887) ; P. Horn, Geschichte d.  persi- 
schen Literatur (Leipzig, 1901) ; I .  Pizzi, Litteratura persiana (Milan, 
1887) (208 pages), Storia delta poesie persiuna (Turin, 1894), 2 vol. 
(350+425 pages) with numerous translations; Krymski, Istoriya 
Persii, yeya literatury i dervisheskoi theosofii, 3 vols., single parts 
several times re-edited (Moscow, 1906-1917) (detailed bibliography) ; 
A. V, W. Jackson, Early Persian Poetry (1920) ; Shibli Nu 'miini, 
Sh'r al-'Ajam, 5 vols. (Lahore, 1907-1924) (in Urdu) contains an 
important account of the whole Persian poetry; C. A. Storey, 
Persien Literature, a bibliographicat survey (1927) (Section I. Qur'anic 
literature) ; The Encyclopedia of Islam (published at  Leyden from 
1908) has special articles on the principal Perdan writers. For the 
recent developments see E. G. Browne, The  Press and Poets in Modern 
Persia (rgrq), and K. Chaykin, A short sketch o f  the most recent 
Persian Literature (in Russian) (Moscow, 1928). As only a few manu- 
script copies exist even of very important works in Persian, of extreme 
importance are the detailed descriptions of single collections of mss. 
A list of such catalogues will be found in C. A. Storey's book (see 
above) ; the most valuable among them is the Catalogue o f  the 
Persian manuscripts in the Brithh M u s e u m  by Rieu (4 vols., 1879, 
1881, 1883, 1895) ; see also A catalogue of the Persian printed books in 
the British Museum, by E. Edwards (rgzz), where most of the 
Oriental editions are mentioned. For European critical editions and 
translations of Persian poets see the works of Ethb and Browne. 

Many important prose works have appeared in the "E. J. W. Gibb 
Memorial" series (histories and geographies of Ibn-Balkhi, Ibn 
Isfandiyiir, Riivandi, Niziimi-1 'Arfidi, Juvaini, Rashid ad-din, 
Hamdullah Mustaufi, etc.) ; in the Persian Historical Texts, Leyden: 
'Aufi, 'Attar, Daulat-shah; in the Recueit de textes relatifs ci l'histoire 
des Seldjoucides, Leyden; in the Publications de PEcole Nationale des 
Langues Orientales, Paris, and in single publications of the Russian 
Academy (histories of the Caspian provinces, of the Kurdish 
dynasties) ; etc. For Persian Languages see IRANIAN LANGUAGES ~ N D  
PERSIAN. (V. F. M.) 

PERSIGNY, JEAN GILBERT VICTOR FIALIN, 
D u c  DE (1808-1872), French statesman, was born a t  Saint- 
German Lespinasse (Loire) on Jan. I I, 1808, the son of a receiver 
of taxes. A strong Bonapartist, he planned the attempt on Stras- 
bourg in 1836 and that on Boulogne in 1840; he took a prominent 
part in securing the election of Louis Napoleon t o  the presidency. 

Persigny plotted the restoration of the empire, and was a de- 
voted servant of Napoleon 111. H e  succeeded Morny as minister 
of the interior in January 1852, and later became senator. H e  re- 
signed office in 1854, being appointed next year to  the London 
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embassy, which he occupied with a short interval (1858-1859) 
until 1860, when he resumed the portfolio of the interior. The 
growing influence of Rouher provoked his resignation in 1863, 
when he received the title of duke; he was also opposed by the 
empress EugCnie. He sought in vain to see Napoleon before he 
started to take over the command in 1870, and the breach was 
further widened when master and servant were in exile. 

Persigny returned to France in 1871, and died at  Nice on Jan. 
11, 1872. 

See Me'moires du duc de Persigny (2nd ed., 18961, edited by H. de 
Laire d'Espagny, his former secretary; an eulogistic life, Le Duc de 
Persigny (186 j),  by Delaroa; and Emile Ollivier's Empire libe'ral 
(189.5, etc.). 

PERSIMMON, the name given in the United States to the 
tree Diospyros virginiana, of the ebony family, Ebenaceae. The 
tree is usually from 30 t o  50 f t .  in  height, with large oval entire 
leaves and greenish unisexual flowers. The fruit-stalk is very 
short, bearing a subglobose berry I in. to 2 in. in diameter, with a 
sweetish astringent orange-yellow pulp in which are embedded sev- 
eral oblong, flattened seeds. The fruit is extensively eaten in the 
southern states, where several varieties are cultivated. The wood 
is heavy, strong and very close-grained and is used in turnery. 
The tree is very common in the south Atlantic and gulf states and 
attains its largest size in the basin of the Mississippi I t  was 
taken to England before 1629 and is cultivated there, but rarely 
ripens its fruit. The Chinese and Japanese cultivate another spe- 
cies. D.  kaki, grown commercially in southern California. The 
fruits are larger than those of the native American species but 
have similar qualities; they are used as  a sweetmeat when dried. 
D. lotus is the date-plum. D.  texana is a small tree of south- 
western Texas and adjacent Mexico. I t  differs from D. virginiana 
in bearing flowers on 2-year-old twigs, and smaller fruits. which 
are black. (E. S. HR.; X.) 

PERSIS (mod. Fars, q.v.), the south-western part of Iran 
(Persia), named from the inhabitants, the Iranian people of the 
Pgrsa (Fars) ; their name was pronounced by the Ionians Persai, 
with change from a to e, and this form has become dominant in 
Greek and in the modern European languages. The natural fea- 
tures of Persis are described very exactly by Nearchus, the ad- 
miral of Alexander the Great (preserved by Arrian Indic. 40 and 
Strabo xv. 727). The country is divided into three parts, of very 
different character and climate: the coast is sandy and very hot, 
without much vegetation except date palms; it has no good har- 
bours, and the climate is very unwholesome; the population is 
scanty. About 5om. from the coast rise the chains of the moun- 
tains, through which some steep passes lead into the interior 
valleys (called KOL?,~  IIepois, Strabo xv. 729) ,  which lie about 
5,oooft. above the sea. Here the climate is temperate, the country 
watered by many rivers and lakes, the soil fertile, the vegetation 
rich, the cattle numerous. These regions, which were thickly 
populated, form the real Persis of history. "This land Persis," 
says Darius, in an inscription a t  Persepolis, "which Ahuramazda 
has given to me, which is beautiful and rich in horses and men, 
according to the will of Ahuramazda and myself it trembles be- 
fore no enemy." The  third part is the north, which belongs to  
the central plateau, still much higher, and therefore rough and 
very coId in the winter. Towards the north-west it  borders on 
the Median district of Paraetecene (about Isfahan) ; towards the 
north and north-east it  soon passes into the great desert, of which 
only the oasis of Yezd (Isaticlzai in Ptolem. vi. 4, 2) is inhabit- 
able. I n  the east, Persis proper is separated by a desert (Laristan) 
from the fertile province of Carmania (Kerman), a mountainous 
region inhabited by a Persian tribe. T o  Carmania belonged also 
the coast, with the islands and harbours of Hormuz and Bander 
Abbasi. I n  the west Persis borders on the mountains and plains of 
Elam or Susiana. For the ancient topography cf. Tomaschek, 
"Beitriige zur historischen Topographie von Persien," in Sitzungs- 
ber. der Wiener Akademie, Phil. Cl. cii. cviii. cxxi. 

The Persians are not mentioned in history before the time of 
Cyrus; the attempt to  identify them with the Parsua, a district in 
the Zagros chains south of Lake Urmia, often mentioned by the 
Assyrians, is not tenable. Herodotus i. 125, gives a list of Persian 
tribes: the Pasargadae (at Murghab), Maraphii, Maspii, Pan- 

thialaei (in western Carmania), Derusiaei, Germanii (i.e. the  
Carmanians) are husbandmen, the Dahae (i.e. the "enemies," a 
general name of the rapacious nomads, used also for  the Turanian 
tribes), Mardi, Dropici, Sagartii (called by Darius Asagarta, in  
the central desert; cf. Herod. vii. 85) are nomads. The kings of 
the Pasargadae, from the clan of the Achaemenidae, had become 
kings of the Elamitic district Anshan (probably in 596, cf. 
CYRUS). When, in 553, Cyrus, king of Anshan, rebelled against 
Astyages, the Maraphians and Maspians joined with the Pasar- 
gadae; after his victory over Astyages all the Persian tribes ac- 
knowledged him, and he took the title of "king of Persia." But 
from then only the inhabitants of Persia proper were considered 
as the rulers of the empire, and remained therefore in the organi- 
zation of Darius free from taxes (Herod. iii. 97). Carmania, with 
the Sagartians, the Utians (called by Darius Yautiya), and other 
tribes, formed a satrapy and paid tribute (Herod. iii. 93); the 
later authors therefore always distinguished between Carmania 
and Persis. Names of other Persian tribes, partly of very doubt- 
ful authority, are given by Strabo xv. 727,' and Ptolem. vi. 4 
and 8. 

The Persians of Cyrus (scc PERSIA: ilncicnt History) were a 
vigorous race of husbandmen, living in a healthy climate, accus- 
tomed to hardship, brave and upright; many stories in Herodotus 
(especially ix. 122) point the contrast between their simple life 
and the effeminate nations of the civilized countries of Asia. They 
were firmly attached to the pure creed of Zoroaster (cf. Herod. 
i. 131 sqq. and the inscriptions of Darius). ' When Darius had killed the usurper Smerdis and gained the 
crown, a new usurper, Vahyazdata, who likewise pretended to be 
Smerdis, the son of Cyrus, rose in Yaz~tiya, but was defeated in 
two battles by Darius's generals and put t o  death (Behistun 
inscription). Cyrus had built his capital with his palace and tomb, 
in Pasargadae (9.v.). Darius founded a new city about 3om. 
farther south on the left bank of the Pulwar, near its confluence 
with the Kur, with a large terrace, on which his magnificent palace 
and that of his son Xerxes were built. As Pasargadae was named 
af ter  the tribe in whose district i t  lay, so the new capital is by 
the Persians and Greeks simply called "the Persians"; later 
authors call i t  Persepolis (q.v.), "the Persian city.'' 

Both in Persepolis and Pasargadae large masses of gold and 
silver from the tribute of the subject nations were treasured, as  
in Susa and Ecbatana. But Persis lies too far off from the centre 
of the Asiatic world to  be the seat of government. Like Arabia 
and similar countries, i t  could exercise a great momentary influ- 
ence in history and produce a sudden change throughout the 
world; but afterwards it  would sink into local insignificance. So 
the Persian kings fixed their residence a t  Susa, which is always 
considered as  the capital of the empire (therefore Aeschylus 
wrongly considers it  as a Persian town and places the tomb of 
Darius here). After the reign of Xerxes, Persis and Persepolis 
became utterly neglected in spite of occasional visits, and even 
the palaces of Persepolis remained in part unfinished. But the 
national feeling of the Persians remained strong. When Alexander 
had won the victory of Arbela, and occupied Babylon and Susa, 
he met (in the spring of 330) with strong resistance in Persia, 
where the satrap Ariobarzanes tried to  stop his progress a t  the 
"Persian gates," the pass leading up to Persepolis. Here Alex- 
ander set fire to  the cedar roof of the palace of Xerxes as a sym- 
bol that the Greek war of revenge against the Persians had come 
to an end. Our best information tells us that he soon had the fire 
extinguished (Plut. Alex. 38) ; the story of Thais is a pure fiction, 
and we may well believe that he repented the damage he had 
done (Arrian. vi. 30, I ) .  

Alexander had planned to amalgamate the former rulers of the 
world with his Macedonians; but his death was followed by a 
Macedonian reaction. Peucestas, the new satrap of Persis, fol- 
lowed the example of Alexander, and thus gained a strong hold 
on his subjects ( ~ i o d .  xix. 4 8 ) ;  nor did ~eieucus,  to whom the 

'To the Pateiskhoreis belongs the lance-bearer of Darius, "Gobryas 
(Gaubaruva) the Pfitishuvari," mentioned in his tomb-inscription ; 
they occur also in an inscription of Esarhaddon as Patushara, east- 
wards of Media, in Choarene at  the Caspian gates; the Kyrtii are - - 
the Kurds. 
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dominion of the east ultimately passed (from 311 onwards), dis- 
dain the aid of the Persians; he is the only one among the Dia- 
dochi who retained his Persian wife, Apame, daughter of Spita- 
menes. Seleucus and his son Antiochus I .  Soter tried to introduce 
Hellenism into Persis. Of Greek towns which they founded here 
we know Alexandria in Carmania (Plin. vi. 107; Ptol. vi. 8, 14; 
Ammian. Marc. 23, 6, 49), Laodiceia in  the east of Persis (Plin. 
6, IIS), Stasis, "a Persian town on a great rock, which Antiochus, 
the son of Seleucus, possessed" (Steph. Byz. s.v.), Antiochia in 
Persis, founded apparently by Seleucus I. and peopled by Anti- 
ochus I, with immigrants called together from all Greece, as we 
learn from a psephisma passed by "boule and demos" of this town 
in 206 in honour of Magnesia on the Maeander. But a t  the same 
time we find in the centre of Persis in the district of Istakhr (the 
town which succeeded Persepolis) a local dynasty with Persian 
names (Bagdat, Vahuburz, Astakhshatr, Vatafradat), and the still 
unexplained title Fratadara. On their coins in  Aramaean Pehlevi 
which begin about 2 j o  B.c., they have Persian features and wear 
the headdress of the satraps; on the reverse is the fire-altar with 
the image of Ahuramazda hovering above it and the standard of 
the empire. They must have been recognized as vassals by the 
Seleucids; but a story preserved by Polyaenus (vii. 30) narrates, 
how one of them, Oborzos (Vahuburz), allured 3,000 settlers 
(evidently Greek settlers) into a fertile plain and annihilated 
them a t  night. Another story (Polyaenus vii. 39) relates, how in 
the same way a general of Seleucus (evidently Seleucus 11. 247- 
225), destroyed 3,000 Persian rebels with his Macedonian and 
Thracian troops. Thus the Seleucid supremacy was restored, but 
the dynasty of the Fratadaras was suffered to continue. When in 
221 Molon, the satrap of Media, rebelled against Antiochus III. ,  
his brother Alexander, satrap of Persis, joined him, but they were 
defeated and killed by the king. Persis remained a part of the 
Seleucid empire down to Antiochus IV. Epiphanes, who a t  the 
end of his reign restored once more the authority of the empire in 
Babylonia, Susiana and Persis; perhaps a battle, in which the 
satrap Numenius of Mesene (southern Babylonia) defeated the 
Persians on the shore of Carmania on sea and land (Plin. vi. I j2), 
belongs to this time. But after the death of Antiochus IV. (164) 
the Seleucid empire began to dissolve. While the central prov- 
inces, Media and northern Babylonia, were conquered by the 
Parthians, Mesene, Elymais and Persis made themselves inde- 
pendent. 

Persis never became a, part of the empire of the Arsacids, 
although her kings recognized their supremacy when they were 
strong (Strabo xv. 728, 736). From the periplus of the Erythraean 
sea 33-37 we learn that their authority extended over the shores 
of Carmania and the opposite coasts of Arabia. On their coins 
they now wear Parthian dress and have the title of King (written 
malk&, pronounced sh&h). Among their names we find Darayav 
(Darius), probably the founder of a town, Darabjird, in eastern 
Persia, his son Artaxerxes (according to a fragment of Isidore of 
Charax in Lucian, Macrob. 15, murdered by his brother Yosithros 
a t  the age of 93 years), Narses, Manocihr and others. From the 
traditions about Ardashir I. we know that a t  his time there were 
different petty kingdoms and usurpers in Persis; the principal 
dynasty is by Tabari called Biizrangi. The coins demonstrate 
that Hellenism had become quite extinct in Persis, while-the old 
historical and mythical traditions and the Zoroastrian religion 
were supreme. There can be no doubt that a t  this time the true 
form of Zoroastrianism and the sacred writings were preserved 
only in Persis, whereas everywhere else (in Parthia, in the Indo- 
Scythian kingdoms of the east and in the great propagandist 
movement in Armenia, Syria and Asia Minor, where i t  developed 
into Mithraism) it  degenerated and was mixed with other cults 
and ideas. So the revival of Zoroastrianism came from Persis. 
When Ardashir I. the son of a king of Istakhr began to subdue 
the other Persian dynasts and in A.D. 224 defeated and slew the 
Parthian king, Artabanus, his aim was religious as well as politi- 
cal. The  new Sassanid empire which he founded enforced the 
restored religion of Zoroaster (Zarathustra) on the whole of 
Iran. 

The new capital of Persis was Istakhr on the Pulwar, about 

9m. above Persepolis, now Hajjiabiid, where already the predeces- 
sors of Ardashir I. have resided. I t  was a great city under the 
Sassanids, of which some ruins are extant. But it  shared the fate 
of its predecessor; when the empire was founded the Sassanids 
could no longer remain in Persis but transferred their head- 
quarters to Ctesiphon. (ED. M.) 
PERSIUS, in  full A u ~ u s  P E R ~ I U ~  FLACCUS (A.D. 34-62), 

Roman poet and satirist. According to the Life contained in the 
mss., Persius,was a native of Volaterrae, of good stock on both 
parents' side. When six years old he lost his father, and his step- 
father died in a few years. At the age of 12 Persius came to Rome, 
where he was taught by Remmius Palaemon and the rhetor Ver- 
ginius Flavus. Four years later began a close intimacy with the 
Stoic Cornutus. In  this philosopher's pupil Lucan, Persius found 
a generous admirer of all he wrote. Still in early youth he became 
the friend of the lyric poet Caesius Bassus, whilst with Thrasea 
Paetus (whose wife Arria was a relative) he had a close friend- 
ship of ten years' duration and shared some travels. Seneca he 
met later, and was not attracted by his genius. The perusal of 
Lucilius revealed to  Persius his vocation, and he set to  work upon 
a book of satires. But he wrote seldom and slowly; a premature 
death (vitio stomachi) prevented the completion of his task. H e  is 
described as possessed of a gentle disposition and girlish modesty 
and personal beauty. T o  his mother and sister he left a consider- 
able fortune. Cornutus suppressed all his work except the book 
of satires in which he made some slight alterations and then handed 
it over to Bassus for editing. I t  proved an immediate success. 

The scholia add a few details-on what authority is, as gener- 
ally with such sources, very doubtful. The Life itself, though not 
free from the suspicion of interpolation and undoubtedly cor- 
rupt and disordered i n  places, is probably trustworthy. The mss. 
say it  came from the commentary of Valerius Probus, a con- 
temporary scholar. The  mere fact that the Life and the Satires 
agree so closely does not of course prove the authenticity of the 
former. One of the points of harmony is, however, too subtle for 
us to believe that a forger evolved i t  from the works of Persius. 
I t  requires indeed a thoughtful reading of the Life before we 
realize how distinct is the impression i t  gives of a "bookish" youth, 
who has never strayed far, a t  least in  spirit, from the domestic 
hearth and his women-folk. And of course this is notoriously the 
picture drawn by  the Satires. So much better does Persius know 
his books than the world that he draws the names of his characters 
from Horace. 

The chief interest of Persius's work lies in its relation to  Roman 
satire, in its interpretation of Roman Stoicism, and in its use of 
the Roman tongue. The influence of Horace on Persius can, in 
spite of the silence of the Life, hardly have been less than that of 
Lucilius. Not only characters, as noted above, but whole phrases, 
thoughts and situations come direct from him. The resemblance 
only emphasizes the difference between the caricaturist of Stoicism 
and its preacher. Persius strikes the highest note that Roman 
satire reached; in earnestness and moral purpose rising far superior 
to  the political rancour or good natured persiflage of his predeces- 
sors and the rhetorical indignation of Juvenal, he seems a fore- 
runner of the great Christian Apologists. Like Seneca, Persius 
censures the style of the day, and imitates i t .  Indeed in some of 
its worst failings, straining of expression, excess of detail, exagger- 
ation, he outbids Seneca, whilst the obscurity, which makes his 
little book of not 700 lines so difficult to  read and is in no way due 
to great depth of thought, compares very ill with the terse clear- 
ness of the Epistolae morales. 

Persius's satires are composed in hexameters, except for the 
scazons of the short prologue above referred to, in which he  half 
ironically asserts that he writes to earn his bread, not because he 
is inspired. The first satire censures the literary tastes of the day 
as a reflection of the decadence of the national morals. The theme 
of Seneca's 114th letter is similar. The description of the recitator 
and the literary twaddlers after dinner is vividly natural, but an 
interesting passage which cites specimens of smooth versification 
and the languishing style is greatly spoiled by the difficulty of 
appreciating the points involved and indeed of distributing the 
dialogue (a not uncommon crux in Persius). The remaining satires 
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handle in order ( 2 )  the question as to what we may justly ask of 
the gods (cf. Plato's second Alcibiades), (3) the importance of 
having a definite aim in life, (4) the necessity of self-knowledge 
for  public men (cf. Plato's first Alcibiades), ( 5 )  the Stoic doc- 
trine of liberty (introduced by  generous allusions to Cornutus' 
teaching), and (6) the proper use of money. The Life tells us that 
the Satires were not left complete; some lines were taken (pre- 
sumably by Cornutus or Bassus) from the end of the work so 
that it  might be quasi finitus. This perhaps means that a sentence 
in which Persius had left a line imperfect, or a paragraph which he 
had not completed, had to be omitted. The same authority says 
that Cornutus definitely blacked out an offensive allusion to the 
emperor's literary taste, and that we owe to him the reading of the 
mss. in  Sat, i. I 21,-"auriculas asini quis non [for Mida rex] 
habet !" Traces of lack of revision are, however, still visible. 

AUTHORITIES.--T~~ mss. of Persius fall into two groups, the one 
represented by two of the best of them, the other by that of Pithoeus, 
so important for the text of Juvenal. Since the publication of 
J. Bieger's de Persii cod. pith. recte aestimando (Berlin, 1890) the 
tendency has been to prefer the tradition of the latter. 

The important editions are: ( I )  with explanatory notes: Casaubon 
(Paris, 1605, enlarged edition by Diibner, Leipzig, 1833) ; 0 .  Jahn 
(with the scholia and valuable prolegomena, Leipzig, 1843) ; Coning- 
ton (with translation; 3rd ed., Oxford, 1893) ; B. L. Gildersleeve (New 
York, 1875) ; G. Wmethy (Buda-Pesth, 1903) ; ( 2 )  with critical 
notes: Jahn-Biicheler (3rd ed., Berlin, 1893),; S. G. Owen (with 
Juvenal, Oxford, 1902). Translations into English by Dryden (1693) ; 
Conington (loc. cit.) ; Hemphill (Dublin, 1901) ; Ramsay (Loeb, 
1918), etc., in Martha, Les Moralistes sous I'empire romain (5th ed., 
Paris, 1886) ; Nisard, Pobtes latins de la dicadence (Paris, 1834) ; 
Hirzel, Der Dialog (Leipzig, 1895) ; Saintsbury, History of Criticism, 
i. 248; Henderson, Life and Principate of the Emperor Nero (London, 
1903) ; and the histories of Roman literature (especially Schanz, 
$1 382 sqq.). A Bibliography of Persius, by M. H. Morgan (Cam- 
bridge, U.S.A., 1893) ; Villeneuve, Essai sur Perse (Paris, 1918). 

PERSON, OFFENCES AGAINST THE. This ex- 
pression is used in English law to classify crimes involving some 
form of assault or personal violence or physical injury, i.e., 
offences affecting the life, liberty or safety of an individual: but it  
is also extended to certain offences which cannot technically be 
described as assaults, such as criminal libel. The bulk of the 
offences thus classified, so far as their definition or punishment 
depends upon statute law, are included in the Offences Against the 
Person Act 1861, in the Criminal Law Amendment Acts, and in 
the Children Act 1908. The classification in these statutes is not 
scientific. The particular offences dealt with by the acts above 
named are discussed under their appropriate titles, e.g., abortion, 
assault, bigamy, homicide, rape, etc. In  the Indian penal code 
most of the offences above referred to  fall under the head "offences 
against the human body." I n  his Digest of the Criminal Law Sir 
James Stephen includes most of these offences under the title 
"offences against the person, the conjugal and parental rights and 
the reputation of individuals." 

U n i t e d  States.-In the United States, such crimes as fall under 
the classification of offences against the person in England, are 
crimes by common law or statutes in  the different States, but 
sometimes without any such general classification in the statutes. 

PERSONAL ACCIDENT INSURANCE: see ACCIDENT 
INSURANCE, PERSONAL. 

PERSONALITY. What is new in the philosophical treat- 
ment of Personality is the recognition of its supreme place in the 
interpretation of value. T o  meet the modern form of the ancient 
subjective explanations of "good" ("Man is the measure of all 
things," including good and evil), or the modern theory that the 
only account to  be given of good or value, is that it is what ir 
desired, a new form of idealism arises; viz., personal idealism 
If "There's nothing either good or bad but thinking makes it  so,' 
what is the nerve or soul of the thinking which penetrates intc 
the essence of life, giving it a character of value or disvalue? The 
philosophy of personality conceives value as correlative to person 
person being something unique in every human being, which he 
brings with him to experience, and which urges him in all activi. 
ties to  seek value. 

In  earlier modern discussions, the question of knowledge war 
chiefly investigated. MacTaggart for instance, in his article ir 

Encyclopaedia of Religion and Ethics, examines the problem 
whether the self, which he regards as equivalent to  Personality, 
can be known as an object. H e  concludes that the self can per- 
ceive itself as an object of awareness. H e  holds also that self- 
consciousness is not essential to  selfhood. With this James Ward 
(Realm of Ends) would clearly agree. For his Pan-psychism or 
doctrine that the nature of things consists, as in  Leibniz's Mo- 
nudism, of psychical units, rather mental than physical in  kind. 
supposes even the unconscious monads, or psychic atoms of nature 
to  be "conative, that is feeling and striving subjects, or persons, 
in the widest sense." This wide use of the term person is inad- 
missible, since it is required for a principle which is indispensable 
for the understanding of human experience in its most individual 
character. Ward admits the difficulty of conceiving a psychic 
being without memory. And without a realization of the part 
played by memory, actively bringing to the events of life the 
results of all experience of value, it seems impossible t o  under- 
stand the essence of personality, in  its incommunicable character. 
Here Leibniz's theory that the world for each individual is "per- 
spective" or known only from his unique point okview, in its fur- 
ther elaboration by modern thinkers. falls in with the new insight 
in regard to  the creation by the individual mind of all the mean- 
ing through which his world is real for him. I n  Prof. Wildon 
Carr's Theory of Monads the perspective view of knowledge is 
carried farthest, and the monad appears to  do almost all the work 
of creating its own world. 

Some thinkers explain the significance of personality, by  giving 
i t  the highest place in a philosophy of "emergence," according to 
which there is a hierarchy of orders, or stages of evolution in the 
universe, gradually following upon one another. Thus Gen. Smuts 
(Holism and Evolution) conceives Personality as the culmination 
of a series, and, whilst holding with Bergson that all evolution is 
"creative," finds in the personality of every human being a 
"unique creative novelty." Dr.  William Brown's view (Mind and 
Personality) that consciousness is creative is based on psychology, 
especially psycho-analysis, whilst his philosophical standpoint is 
in harmony with this result. "So far as the mind is a conscious 
mind," it  is always producing something new. The individual has 
produced in himself a "final differentiation," and "superimposed 
it on all he has inherited." Such an interpretation seems con- 
firmed, when we turn from the subtle and microscopic analyses 
of the individual consciousness, and sub-consciousness in which 
lies the genius of modern psychology, t o  the large-scale impres- 
sions of human nature presented in biography, history and litera- 
ture. Thucydides' dictum that human nature will remain the 
same, gives one side of the truth, but the original individuality 
of each person's struggle to realize his own idea of good, even 
though it  may take a poor form, is the more impressive side. 
This becomes more intelligible if we conceive the distinctive 
character of personal mind, as that which cannot survive, but 
will disappear in sinking to a lower level, unless it  finds some mini- 
mum of worth in its experience. The conception that value is 
correlative to  personality is presented impressively by Dr. Max 
Scheler ("Formalismus"-"Formalism in Ethics, and a Material 
Ethic of Value"). Personality he conceives as a new type of 
being, emerging in humanity, a t  some stage of its development. 
together with a new type of values and acts. The philosophy of 
"Personalism" in its American form emphasizes the creativity of 
the person in the spheres of knowledge and of value. Borden P. 
Bowne ("Personalism, Common-Sense and Philosophy") insists on 
the necessity for  the understanding of knowledge, of recognizing 
that "we are in a personal world from the start." 

The greatest problem which arises for this type of philosophy, 
is whether that principle which is found to be essential to  the 
interpretation not of knowledge alone, but of human activity in 
all its reality and meaning, can be attributed t o  the whole of 
things. I s  the Universe personal? That it  is, is the conviction of 
Professor Clement Webb, who argues (God and Personality) that 
"The thought of the Universe as a whole," primarily presents itself 
as a religious thought, and for the religious emotion, our relation 
to the universe must be conceived as "essentially of the same 
nature as our relation to a person." Similarly Bowne (Theism) 
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in view of the fact of the incompleteness of personality in our 
experiences, finds it  necessary to posit a complete personality, 
which he identifies with the Infinite. And Professor Flewellyn 
(Creative Personality) assumes that the source of personality 
must be the "Absolute Personality" which is the Whole. Mac- 
Taggart's arguments, in the article cited above seem conclusive 
against the logical validity of this conception. I t  may be added 
that the notion that the Whole, within which all spiritual life 
falls, can be personal, is inconsistent with the idea of personality 
in the deepest sense. For this involves distinction and relations 
between persons, possessing each a t  least some degree of an inde- 
pendent quality to constitute him a term or subject of a spiritual 
relation. The mystical loss of personality in communion with 
the Supreme Being implies a distinct personality to be lost and to 
be found again. Neither the part nor the whole is personal where 
all is One. This is understood by the Neo-Hegelians, who con- 
sistently recognize that in holding nothing to be in the end real, 
except the Whole, they must give up personality. With other 
values it  suffers a change or is "transcended" in the Absolute. 
This view, of w4ich Bernard Bosanquet and F. H. Bradley were 
the most distinguished English exponents, would render unintel- 
ligible the profoundest experiences of personality, feeling itself to 
be in contact with reality. That this feeling corresponds with 
truth, is a conviction which seems confirmed when the problem 
is considered in the lighf not only of theory of knowledge and of 
logic, but of history and practical experience. 

BIBLIOGRAPHY.-T. H. Green, Prolegomena t o  Ethics (1883-90) ; 
H. Sturt, Personal Idealism (1902) ; F.  H. Bradley, Appearance and 
Reality (1909) ; H. Bergson, Matitre et Me'moire (7th ed., I ~ I I ) ,  
trans. Matter and Memory,  N .  M .  Paul and W. Scott Palmer (1911) ; 
R. Eucken, Life's Basis and Life's Ideal, trans. A. G. Widgery (1911) ; 
B. Bosanquet, Value and Destiny of  the Individuul (1913) ; S .  Pringle 
Pattison, T h e  Idea o f  God (1917) ; E. Troeltsch, Der Historismus 
und  seine Probleme, vol. iii. in his Gesammelte Schriften (Tiibingen, 
1922). (H. D. 0.) 

PERSONAL PROPERTY, one branch of the main division 
of the common law of property, the other being "real property." 
The division of property into real and personal represents in a 
great measure the division into immoveable and moveable, inci- 
dentally recognized in Roman law and generally adopted since. 

Personal estate is divided in English law into chattels real and 
chattels personal; the latter are again divided into clzoses in  pos- 
session and choses i n  action (see CHATTEL; CHOSE). 

Interest in personal property may be either absoluteA or quali- 
fied. 

There are several cases in which, by statute or otherwise, prop- 
erty is taken out of the class of real or personal to which it  seems 
naturally to belong. By the operation of the equitable doctrine of 
conversion money directed to be employed in the purchase of 
land, or land directed to be turned into money, is in general 
regarded as that species of property into which it  is directed to be 
converted. An example of property prima facie real which is 
treated as personal is an estate pur autre vie, which, since 14 Geo. 
11. c. 20, s. g, 1740-41 (now replaced by the Wills Act 1837, s. 6) 
is distributable as personal property in the absence of a special 
occupant. Examples of property prima facie personal which is 
treated as real are fixtures, heirlooms, such as deeds and family 
portraits. (See further SUCCES~ION.) 

The terms heritable and moveable of Scots law in a general 
sense correspond with the real and personal of English law. Move- 
able or personal property is, in Scots law, subdivided into corporeal 
and incorporeal moveables. Corporeal or physical things, not being 
land or attached to land, are moveable property. Incorporeal 
things, or rights, are said to form moveable property when they do 
not affect land, and are not similar to rights affecting land in hav- 
ing a tract of future time. By the Titles to  Land Consolidation 
(Scotland) Act 1868, s. I I 7, heritable securities are moveable as 
far as regards the succession of the creditor, unless executors are 
expressly excluded. They still, however, remain heritable quoad 
fiscum, as between husband and wife, in computing legitim, and 
as fa r  as regards the succession of the debtor. Annuities, as having 
tractzlm futuri temporis, are heritable, and an obligation to pay 
them falls upon the heir of the deceased. At common law an obli- 

gation to pay money was, after the term of payment, considered 
heritable in the person of the creditor as having a tract of future 
time. Bonds containing such obligations, except where the cred- 
itor's executors are excluded, are now moveables in the creditor's 
succession. See the Scots Act of 1661 cap. 32 and the Conveyancy 
(Scotland) Act 1924 s. 2 2  ( I ) .  

The law in the United States agrees in most respects with that 
of England. Chattels real include all estates in land less than free- 
hold. Legislation in some States has, however, made terms for  
years and estates pur autre vie real property. Title-deeds are  
generally regarded as personalty inasmuch as their importance 
is less than in England, due t o  the Land Registration Acts. Shares 
in some of the early American corporations were, like New River 
shares in England, made real estate by statute, as  in the case of 
the Cape Sable Company in Maryland (Schouler, Law of PersonaE 
Property, i.). Otherwise, shares of stock, like other choses in 
action, are regarded as personalty. 

PERSONATION, in English and American law, a form of 
fraud consisting in a false representation by one person (by words 
or conduct) that he is another person living or dead. I t  is not an 
offence by the common law unless the representation is made on 
oath under circumstances constituting the offence of perjury, or 
unless the representation if not made on oath is made under cir- 
cumstances amounting to a common law cheat. (See also FALSE 

PRETENCES; ELECTORAL SYSTEMS.) 
PERSPECTIVE, deals with the phenomena of appearance; 

usually applied to the construction of drawings intended to repre- 
sent objects as seen from some definite point of view. In  appear- 
ance an object may seem very unlike what it  is known to be in 
reality. A railway track is of the same width throughout its 
length, yet in appearance the rails seem to approach one another 
as they recede, Plate I., fig. z .  A cube is known to have 12 edges 
all equal in length and to have a perfect square for each face, 
but when viewed the edges do not appear to be equal, nor do the 
faces appear to be squares, Plate I., fig. 6. 

Isometric Drawing.-A method of representing objects is 
sometimes used in which dimensions in pi three directions are shown in their true size 
to  the scale of the drawing. A cube con- 
structed by this method is given in fig. I .  
Every line in the direction of ab, of ac, or 
of ae, is drawn a t  its true scale. Thus all 
the edges of the cube as shown are of equal 

a length. Such a drawing is known as  dn 
Iscmetric isometric. I t  is useful in indicating the 

,,-AN ,SOMETRIC size of an object, as three dimensions a t  
P RES ENT AT ION o F A right-angles to  one another can be shown 
CUBE.  A L L  EDGES H A V I N G  upon a single plane surface. I t  is a purely 

AS arbitrary method of representation, how- 
ACTUAL ever, gives a distorted picture of the ob- 
ject, makes no pretence of reproducing its appearance, and should 
never be confused with true perspective. 

T r u e  Perspective.-In true perspective three lines a t  right- 
angles to one another cannot all appear in their true lengths. Lines 
and forms seem to change in size and shape as  they occupy differ- 
ent positions in the picture. Colours and lightings seem to change 
as well. In  the foreground objects appear brilliant with distinct 
details, clear colours, dark shadows and strong contrasts. As one 
looks farther into the distance objects seem less brilliant, con- 
trasts less marked, colours gradually lose their clearness and tend 
to merge into a purplish monotone. This is caused in part by 
minute specks of dust or moisture held in the atmosphere which 
reflect a soft hazy light into the picture. These lighting effects are 
outside the scope of the present article. The apparent changes in 
form, however, are dealt with as an exact science known as linear 
perspective, by means of which it is possible to construct, from the 
actual dimensions of an object, its apparent shape and size as 
viewed from any point in space. 

The camera is an instrument by means of which perspective 
views can be produced mechanically. On Plate I., figs. 2 and 6 
are so produced. Rays of light reflected from any object, as  ab, 
fig. 2 ,  pass through the lens of the camera and fall upon the 
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sensitive plate forming an image which will represent the appear- 
ance of the object to one who views the photograph. 

The human eye, fig. 3, is, in effect, a little camera with a lens, 
o, and a sensitive surface, the 
I retina. which receives the image, 

fe. If a transparent plane, @, 
be placed between the object and 
the observer's eye, the rays of 
light coming from the obiect will 

I p&.s throuih the plane and pro- 
FIG. 2.- PERSPECTIVE PROJECTION 

PHOTOGRAPHICALLY ject upon it an image, cd, of the 
obiect. The image on the olane 

would be a perspective of the obj'ct and would represent tb the 
observer its appearance. 

Wherever one looks he sees a perspective view. An expert 
draftsman before a group of objects might record on paper 
exactly what he saw. The result would be a perspective drawing 
reproducing the appearance of the objects and might conceivably 
be made without any understanding of the laws of perspective. 
Some of the ancient peoples, the Chinese for example, developed 
an interesting technique in drawing, and their pictures often showed 
a strong sense of perspective. Whether they understood the under- 
lying science or merely copied what they saw is open to argu- 
ment. I t  was probably not until the early part of the 15th cen- 
tury that the governing principles of the science began to be 
understood by western civiliza- 
tion. The names of Brunelleschi, 
Alberti, Ucello, Leonardo da 
Vinci, Piero della Francesca and 
Albrecht Diirer are all connected 
with its development. To  Fran- 
cesca has been attributed the FIG. J -THE H U M A N  EYE AS A 

conception of the vanishing C A M E R A  

point which is the key to modern perspective construction. 

FUNDAMENTAL PRINCIPLES 
A p p a r e n t  D i m i n u t i o n  in Size.-The complete theory of 

perspective can be developed from a single basic phenomenon; 
viz., the apparent decrease in size of an object as it recedes from 
the eye. A railway train moving over a straight track furnishes 
an example. As the train becomes more distant its dimensions 
apparently become smaller. I t s  speed also seems to diminish, for 
the space over which it travels in a given time appears to be 
shorter and shorter as it is taken farther and farther away. Plate 
I., fig. 8, is another example, showing posts of equal height and 
with equidistant spaces between. 

The reason for the apparent diminution in size is readily under- 
stood from fig. 4. The size of any object is estimated by com- 
paring it  with some standard. As the observer looks along the line 
ba at  the top of the first post, the top of the second post is in- 
visible. I t  is apparently below the top of KO. I ,  and in order to 
see it  he must lower his direction of sight until he looks along bd. 

, He now sees the top of No. 2 ,  

but No. 3 is still invisible and 
in order to see No. 3 he must 
lower his gaze still further until 
he looks along bf .  Considering 
the bottoms of the posts he finds 
the same apparent shrinkage. 

I I Compared wiih KO. I ,  NO.- 2 
4.-C A O F  APPARENT seems to have a length only equal 

FORESHORTENING 
to k m ,  KO. ? only equal to OD, - - 

and so on. The posts thus appear relatively smaller and-smaller as 
they are taken farther and farther from the eye. If the line of 
posts could be extended an infinite distance, the last post would 
evidently appear incalculably small or of zero length. 

Similarly the two parallel lines, adf and ceg, running respectively 
along the tops and bottoms of the posts must, owing to the 
apparent decrease in the lengths of the posts, appear to approach 
one another as they recede. Could they be of infinite length they 
would evidently appear to meet in a point a t  an infinite distance 
irom the observer. This imaginary point which parallel lines seem 

to approach is called a vafzishing point. Plate I . ,  fig. 3,  shows a 
perspective of the interior of an aqueduct in which the parallel 
lines of the stone courses can easily be imagined to meet in a 
vanishing point. 

Systems of Lines.-If any object bounded by planes, e.g., 
a cube is examined, its edges can be grouped into several series 

or systems of parallel lines. Each system 
will have its particular vanishing point. I n  
fig. 5 there are three such series, one appar- 
ently converging or vanislzing toward the 
right, one toward the left, and a vertical 
system. I t  is important to  be able to  locate 
the imaginary vanishing point of any sys- :*< - 
tem of lines. This can always be done by 
looking along one of the lines or elements 
of the system. Whatever the position of the 

FIG. 5 -SYSTEMS 
L I N E S  

OF observer, every element of a given system 
appears to converge towards the vanish- 

ing point of that system and, if extended indefinitely, to meet the 
vanishing point. Hence if the observer looks along any element, 
hr will he hoking directly at the vanishing point of the system 
The line along which he sights will be seen endwise, as a point, 
exactly covering the vanishing point toward which all other 
elements of the system will appear to converge. Thus, an observer 
might sight directly along one of the course lines in  Plate I., 
fig. 3, and discover the vanishing point for the other course lines 
directly in front of his eye. 

This principle is further illustrated by the model shown in 
Plate I., fig. I ,  which consists of a series of rods representing 
straight lines and arranged in a parallel system. Let the observer 
look directly along any one of the rods, a s  the one a t  the lower 
left corner. This rod will appear as a dot, and apparently cover 
the imaginary infinitely distant vanishing point of the system All 
the other rods or elements will appear to converge toward the 
vanishing point which the observer has located. Again if he sights 
along the centre rod, Plate I., fig. 4, he will see it  as a dot 
covering the imaginary vanishing point towards which the other 
elements of the system appear to  converge. Let him choose which 
rod he will the result will evidently be the same. The line along 
which the observer sights is called the visual element of the 
system. Plate I., fig. 9, shows the use of this method to locate 
the vanishing point of the horizontal lines in the view that are 
parallel to the curbing. The observer sights along the fence rail 
which being parallel to the curb leads his gaze to the desired van- 
ishing point. All other horizontal lines in the view belonging to 
this system seem to converge towards the infinitely distant 
vanishing point covered by the fence rail. 

I t  is evident that the view of the scene as well as the apparent 
position of any vanishing point must change with every new 

position of the observer. There- 
fore a perspective drawing can 
only attempt t o  represent the 
view as it  will appear from one 
point of view. This is a limita- 
tion inherent in every perspective 
drawing. 

Instead of sighting along an 
actual element, the observer can 

FIG. 6.-LOCATING A V A N I S H I N G  look in a direction parallel to an 
P O IN T .  element. The direction in which 
he looks may be considered as an imaginary element which will 
lead his eye to the desired vanishing point. ID. fig 6, the observer 
is looking in a direction parallel to the two edges ab and cd of 
the roof plane. These two edges appear to him to converge 
towards a point infinitely distant from him in the direction of 
his gaze. 

Rule A.-From the method of locating a vanishing point i t  
follows that if a system is horizontal its vanishing point must 
appear to be on a level with the eye. If a system vanishes upward 
its vanishing point will be located above the eye; if downward, 
below the eye; if toward the right, to the right of the eye; or if 
toward the left, to the left of the eye. 
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Theoretically every system of lines has two vanishing points, 
for, if the observer can locate one by looking along an elemeat in 
one direction, he can also locate a second by looking along the 
same element in the opposite direction. For any given position of 
the observer one of these vanishing points will usually lie before 
and the other behind him. The one lying in the direction of his 
gaze is the only one considered, except in  certain special problems. 

Systems of Planes.-Plane surfaces which are parallel appear 
to  approach one another as they recede. This will be evident from 
fig. 7. Since the horizontal edges of the 
cube appear to  converge, the top and bot- 
tom planes must appear nearer together a t  
cd and gh than a t  ab and ef ,  and must seem 
to approach one another as they extend 
into space. Parallel planes extended an in- 
finite distance appear to  meet in a straight 
line known as the vartislzing trace of the 
planes. Each system of planes will have 
its own vanishing trace which can be lo- FIG. 7.- APPARENT C O N -  

cated by looking along any one of the VERGENCE OF PARALLEL 
planes. The plane will appear edgewise, PLANES 

as a line, and cover the vanishing trace which every plane of the 
system will appear to approach. 

The method of locating a vanishing trace is illustrated in 
Plate I., figs. 5 and 7. The plane along which the observer looks 
is known as the visual plane of the system. I t  appears as a 
straight line and the other planes of the system seem to approach 
it. The vanishing trace of the system of horizontal planes will 
evidently be a horizontal line on a level with the observer's eye. 
T o  this vanishing trace is given the special name of horizo?~. The 
visual plane of a horizbntal system is called the horizon plane. 

If the observer while locating a vanishing trace should slowly 
turn completely around still looking along the visual plane, a t  
every instant he would see the vanishing trace as a straight line 
directly in front of him. The vanishing trace therefore may be 
considered as a circle of infinite radius which is theoretically the 
same thing as a straight line. I n  practical work so small a field 
is usually visible that a vanishing trace is always treated as a 
straight line. 

Axioms.-The foregoing discussion may be summarized in five 
axioms and one rule. 

Axiom I .  Parallel lines appear to converge as they vanish, and 
to meet a t  an infinite distance from the observer in an imaginary 
point called the vanishing point of the system. 

Axiom 2. Parallel planes appear to approach one another as 
they recede from the eye, and to meet a t  an infinite distance from 
the observer in an imaginary straight line known as a vanishing 
trace. 

Axiom 3. A line lying in a plane must have its vanishing point 
in the vanishing trace of the plane. This is evident from the man- 
ner of locating the vanishing point of a line and the vanishing 
trace of a plane. 

Axiom 4. The vanishing trace of a plane must contain the van- 
ishing points of all lines which lie in the plane. This is the con- 
verse of number 3. 

Axiom 5.  A line which forms the intersection of two planes, 
since it  lies in  both, must have its vanishing point a t  the inter- 
section of the vanishing traces of the two planes 

Rule B. T o  locate the vanishing point of a system of lines, 
look along any real or imaginary line of the system. 

APPLICATION TO PERSPECTIVE DRAWING 
T h e  P i c t u r e  Plane.-The five axioms just formulated apply 

to conditions which are apparent but which do not really exist. 
I n  a perspective drawing these apparent conditions in space must 
be represented by actual conditions on paper. The perspectives of 
parallel lines are represented by converging lines which actually 
meet a t  a point which is the perspective of their vanishing point. 
Fig. 8 illustrates this. An observer stands before an object. Be- 
tween him and the object is a plane called the picture plane. The 
object becomes visible to him by rays of light known as 
visual rays reflected into his eye from each point on its surface. 

Each point is projected upon the picture plane by its visual ray 
and the result is a perspective view. 

Rule C. The perspective of any point is where the visual ray 
from the point intersects the picture plane. . . A perspective is really a conical projection of the object on 
the picture plane, the projecting cone being made up of visual 
rays. I n  order to locate the imaginary vanishing point of the roof 

FIG. 8 
lines ab and a1 b ~ ,  the observer looks in a direction parallel to  ab 
and a1 bl (Rule B ) .  The direction in which he is looking becomes 
the visual ray passing between the imaginary vanishing point and 
his eye. The point in which this visual ray intersects the picture 
plane is the perspective of the vanishing point (Rule C), and to 
this perspective vanishing point the perspectives of the roof lines 
nb and a1 bl actually converge. 

Rule D. To find the perspective of the vanishing point of any 
system of lines, pass a line parallel to  the system through the 
observer's eye and find where the line pierces the picture plane. 

P lanes  of Projection.- In making a perspective drawing three 
planes are used:  st, a vertical plane, the picture plane, which re- 
ceives the perspective view; ond, a horizontal plane, the horizon 
plane which must always contain the observer's eye; 3rd, a sec- 
ond horizontal plane called the ground plane on which the object 
always rests, fig. g. Since the horizon plane always contains the 
observer's eye, or station point, and the object always rests upon 
the ground plane, the relation between these two planes determines 
the kind of view to be produced. If the distance between them 
equals the height of a man (to the scale of the drawing) the view 
obtained will be as though seen by an observer standing on the 
ground plane. Increasing this distance is equivalent to  rais- 
ing the observer's eye, and if the distance is great the result 
is a bird's eye view. The ground plane may be taken above the 

horizon plane and the result- 
ing view will show the object 
as though the observer were 
looking up a t  it. The picture 
plane and the horizon plane are 
known as  the co-ordinate planes 
of projection and on them is pcr- 
formed all the work of construct- 
ing the perspective view. 

FIG. s O r t h o g r a p h i c  Projection.-  
As already stated the perspective 

view is a conical projection on the picture plane. This conical 
projection is in practice not found from the actual object in space, 
but from a plan and an elevation of the object. The  plan is 
essentially a top view and the elevation a front view or sometimes 
a side view. 

A plan is constructed by  projecting each point in the object to 
a horizontal reference plane by  lines or projectors which are 
perpendicular to  the horizontal plane. An elevation is constructed 
by projectors perpendicular to the vertical plane. Such views are 
known as orthographic or right-line projections in contrast t o  the 
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ILLUSTRATIONS OF PERSPECTIVE 

1. Method of locating a vanishing point 6. Appearance of object contrasted w i t h  real i ty  
2. Apparent convergence of parallel lines 7. Plane a t  centre used t o  locate vanishing trace 
3. Apparent vanishing point of parallel lines 8. Apparent d iminut ion i n  size w i t h  increasing distance 

4. Element at centre used t o  locate vanishing point 9. Location of vanishing point  
5 .  Method of locating vanishing trace 
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ILLUSTRATIONS O F  PERSPECTIVE 

1. Example of apparent distortion 

2. Example of apparent distortion 

3. Effect of increased distance between object and picture plane 
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on the horizon plane. T o  avoid the resulting confusion the two 
pianes can be pulled apart as shown in fig. 17. After these move- 
ments of the planes the horizon plane will still contain all of the 
horizontal projections, which will remain undisturbed in all 
aspects of their relations to one another. 

HPP is the horizontal projec- 
tion of the picture plane and is the 
reference line for all horizontal 
projections. Similarly the picture 
plane will contain all of the verti- 
cal projections. VH is the ver- 
tical projection of the horizon 
plane, and is the reference line for 

, all vertical projections. VH1 rep- 
F I G  13  - CONSTRUCTION OF PLAN resents the intersection of the 
A N D  ground plane with the picture 
plane. The distance between VH and VH1 shows the height of 
the observer's eye above the plane on which the object rests. 

T i e  two groups of projections are usualiy represented as in fig. 
18. The only relation between the two groups is that the two 
corresponding orthographic projections of any point as ah and 
aZ', or S P b n d  SPZ, must always be vertically in line with 

one another. Horizontal projections Bj show distances back and front. Vertical 
projections show distances up and down 
Distances are never measured between 
a horizontal and a vertical projection 
The relation of a" to H P P  shows the point 
a to be behind the picture plane. The re- 

F I G .  14 lation of aZ' to VH shows it to  be below 
the plane of the horizon. The two projections of the visual ray 
through the point a are shown (Rh and Re). By Rule E, the point 
a0 can be determined. 

Measure Lines.-Fig. 19 shows a rectangular block resting 
upon the ground plane in plan and elevation. The perspective of 

.. each point has been found by Rule E Connecting these points by 
straight lines, the perspective of the block is determined. Since 
the object lies some distance behind the picture plane, as seen by 
comparing the plan with HPP, the perspective is smaller than the 
object. Any line which lies in the picture plane will show its true 

FIG. 1 5  

length in the perspective view, and is called a measure line. I t  can 
be drawn at  once to scale and used to determine the dimensions 
of other parts of the object which do not lie in the picture plane 
and consequently appear larger or smaller than their real dimen- 
sions, according to whether they are in front of or behind it. Any 
vertical plane if extended will intersect the picture'plane in a ver- 
tical line. The intersection will be a measure line on which true 
vertical dimensions may be scaled. Thus, in fig. 19, the left ver- 
tical face of the block can be extended forward until i t  intersects 
the picture plane in a measure line on which the distance azm 
will show the true height of the block. The right vertical face if 

conical or perspective projection, and are the ordinary means of 
representing objects on paper (see DRAWING, ENGINEERING). Fig. 
10 shows a conical and an orthographic projection. Fig. 11 illus- 
trates the construction of a plan and an elevation. Fig. 1 2  shows 

the two views as they are represented on 
paper. Each point in the object, has two 
projections, both being necessary to locate 
accurately the relations of the point to the 
two planes. Thus the point a is above the 
horizontal reference plane, a distance equal 
to am as indicated in elevation, and in front 
of the vertical reference plane a distance 
equal to  a n  as shown in plan. The eleva- 

F I G.  10 . - -COMPARISON tion shows vertical distances, the plan 
OF CONICAL AND ORTHO- shows horizontal distances. The object in 
GaApH1c P R o J E C T l o N s  space may be above the horizontal plane as 
in figs. 11 and I 2, or it  may be below the horizontal plane as in fig. 
13. I t  may be behind or in front of the vertical plane, or it may lie 
partly behind and partiy in front of the verticai piane or partiy 
above and partly below the horizontal plane. 

Any point in space may have three different but related pro- 
jections, a plan or horizontal projection, an elevation or vertical 
projection, and a conical or perspective projection. This is illus- 

trated in fig. 14 where two 
points in  space a and b are 
shown, each with its vertical, 
its horizontal and its conical 
projection. The horizontal pro- 
jection is indicated by an index 
h, the vertical projection by 
an index v ,  and the perspec- 
tive projection by an index p. 

F IG 11.-CONSTRUCTION OF PLAN The point a is shown behind 
A N D  ELEVATION the picture plane and above 
the horizon plane. The point b is shown in front of the picture 
plane and below the horizon plane. The conical projection or 
perspective is always on the vertical or picture plane. 

Fig. 15 shows the planes of projection with the ground plane 
indicated by its intersection (VHl) with the picture plane. The 
point a is shown in space behind the picture plane and below the 
horizon plane, with its horizontal projection (ah) and its ver- 
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tical projection (a"). The station point is 
represented by its two orthographic pro- 
jections just as every point in space. Since 
it  always lies in the horizon plane its hori- 
zontal projection, SPJ2, must always coin- 
cide with the point itself. I ts  vertical pro- 
jection will be directly in front of SP", on 
the picture plane as SF. SPV must always 
lie in the line VH which represents the 
vertical projection of the horizon plane. 

Just as a point in space has a hori- 
zontal tion, so projection the visual and ray a vertical which projec- passes 

from the point a to  the observer's eye 
has two projections, one on each plane. 

F I G .  A N D  ELE- I t s  projection is seen on the horizon 
V A T I O N ,  ORTHOGRAPHIC plane passing through a" and SP". I t s  
PROJECTIONS vertical projection is seen on the picture 
plane passing through av and SPV. The visual ray pierces the pic- 
ture plane a t  aP which is the perspective of the point a (Rule C). 

Rule E. The intersection of a visual ray with the picture plane 
must always lie upon the vertical projection of the visual ray, and 
must be directly in line with the point where the horizontal pro- 
jection of the visual ray crosses the horizontal projection (HPP) 
of the picture plane. 

I n  practice both the picture plane and the horizon plane must 
be represented on one sheet of paper. One can imagine the picture 
plane to be revolved about its intersection with the horizon plane 
in the direction indicated by the arrows sl and sz, fig I j, until the 
two planes lie coincident as shown in fig. 16. I n  this position the . group of projections on the picture plane will overlap the group 
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extended will also give a measure line, on which bvn shows the 
true height. 

T h e  Cons t ruc t ion  of a Perspect ive Projection.-Fig. 20 

illustrates the fundamental method of constructing a perspective 
from which all other methods are derived. A plan and elevation 
are given on the left, an end view on the right. HPP determines 

the picture plane in horizontal projection, V H  determines the 
plane of the horizon in vertical projection. VH1 determines the 
plane of the ground on which the object is to  rest. The ob- 
server's eye, SP, is given in vertical and horizontal projections. 
The resulting perspective is to show the house with the vertical 
corner ae lying in the picture plane, and with the face ae fb  mak- 
ing an angle of 45" with it. This position is indicated by the 

FIG. 17 

diagram, which is a plan of the house revolved about a vertical 
axis until the side aejb makes the specified angle of 45" with 
HPP, and placed with the corner ae touching HPP in accordance 
with the specification. The point a will thus lie both in the picture 
plane and on the plane of the ground. I t s  perspective must be at  
aP on V H I  and directly under the point a in the diagram. As the 
front corner lies in the picture plane it will be a measure line and 
its true height taken from the elevation can 
be laid off directly from aP, determining 
eP as indicated. Next, by  Rules D and E 
establish the vanishing point for the system 
of lines parallel to  ab, as follows: the hori- 
zontal projection of the visual ray will pass 
through SPk parallel to ab in the diagram, 
and will cross HPP a t  the point 10. Since 
ab is a horizontal system the vertical pro- 
jection of the visual ray will pass through 
SPv and coincide with V H .  The desired 
vanishing point must be on V H  directly 
below 10, at  Vab. 

Similarly the vanishing point for the hor- F I G. 18.- ELEMENTARY 

izontal system parallel t o  ad will be found PROBLEM IN  PERSPEC.  

on V H  a t  Vad. The upper and lower edges of 
the right face run from eP and d respectively and vanish at  Vab. 
The observer sees the rear edge of the right face projected on the 
picture plane directly below the point where a visual ray from fb 
in the diagram crosses HPP. As the perspectiv- of a vertical line 
upon a vertical picture plane is always a vertical line, the rear 
edge will be found at  bfifp. I n  a similar way the upper and lower 
edges of the left face vanish a t  Vad, and the rear edge of this face 
is found at  dfihfi. The rectangular portion of the house is com- 
pleted by lines running from bP and jp vanishing at  Vad, and from 

~ i e  chimney can be located in 
a similar manner. Extend the 
front face through f l  in the dia- 
gram until it intersects HPPin 13. 
The plane of this face will inter- 
sect the picture plane in the ver- 
tical line dropped from 13, which 
will be a measure line for this 

dP and hP vanishing a t  Vab, establishing by their intersections 
cP and gfi. 

To find the roof of the main house, extend the ridge ( l k )  in 
the diagram until it intersects HPP in the point 12. Imagine a 
vertical plane to  pass through the ridge. I t  will intersect the pic- 
ture plane in a vertical line dropped from the point 12. This will 
be a measure line for the ridge and the true height of the ridge 
above the ground, 2-1, taken from the elevation, can be laid off 

I I 

FIG. 19.- MEASURE L I N E S  

on it. A horizontal line through 
r vanishing a t  Vad must contain 
the ridge which will be located 
on this line a t  k@lP directly below 
the points in which visual rays 
through the extremities of the 
ridge in the diagram, intersect 
HPP. From kP, lines to eP and 
f p  respectively, and from lP, lines 
to hP and gfi respectively will 
com~le te  the roof. 

face. Lay off on this measure line the true height of the top of 
the chimney 8-7, and the true height of the bottom line of the 
front face, 8-9. Through 7 and 9 lines vanishing a t  Va* will con- 

dh ch 

HPP 

5 

tain the top and bottom edges of the front face which will be 
located vertically below the points where visual rays from the 
front face of the chimney in the diagram intersect HPP. The 
construction of the rest of the chimney is obvious from the 
drawing. 

A measure line for the right vertical face of the porch is found 
by extending this face in the diagram until i t  intersects HPP and 
dropping a vertical 3-4. On this vertical shows the true height 
front face, 8-9. Through 7 and 9 lines vanishing at  Vad will con- 
tain the upper and lower edges of the right hand face. The points 
rP and rnP can be located by visual rays drawn through r and m 
on the diagram. 5-6 shows the true height of the ridge of the 
porch laid off on the measure line for the ridge. A line through 5 
vanishing at  Vab will contain the ridge. Points sf' and nP on this 
ridge can be located by visual rays through s and n in  the 
diagram. The construction of the remainder of the porch can be 
readily understood from the drawing. 

The heights of the tops and bottoms of the windows can be 
taken directly from the end view and laid off on de f i  which is the 
measure line for the right hand face of the main house. Hori- 
zontal lines through these heights will establish the top and bot- 
tom lines of the windows. The vertical sides can be located ver- 
tically below where visual rays from the windows in the diagram 
cross HPP. I n  this way the entire perspective can be completed. 

Vanish ing  P o i n t s  of O b l i q u e  Lines.-The vanishing points 
for the inclined lines in the roof ek,  kf, l g ,  lh, etc., are not ab- 
solutely necessary for the construction of the perspective. The 
method of determining them, however, should be understood as 
in some problems the vanishing points of oblique lines form an 
important part of the solution. The construction for their de- 
termination is shown on fig. 20. 

First consider ek.  A line drawn through the station point 
parallel to ek will establish the vanishing point by  its intersection 
with the picture plane (Rule D). The horizontal projection of 
such a line will pass through SPh parallel to  ek in diagram, and 
will cross HPP a t  14. The vanishing point will be vertically in 
line with 14 and on the vertical projection of the line through 
SPn parallel to ek (Rule E). But since the diagram containing ek 
has been revolved from the original position of the given plan, no 
vertical projection is given which corresponds to  the revolved 
direction of ek. The line ek must therefore be revolved back into 
its original direction, i.e., parallel t o  e"k" in the given plan, in  
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order that the given vertical projection evkv may be used to 
establish its vanishing point. As the vanishing point must lie in 
the vertical through 14, the vanishing point will not be disturbed 
if the vertical line through 14 is used as the axis about which the 
revolution takes place. During the revolution, the horizontal 
projection of any point in the line, as SP" will describe a circle 
with the point 14 as its centre. The vertical projection, SPV, of 
the same point in  the line, will move in a horizontal path along 
VH, and at  any instant during the revolution will be found directly 
under SPh. The revolution will be continued until the horizontal 
projection of the line is parallel to  ehkh in the given plane. The 
line will now be in its original direction, SPhwill have moved to 
SPlh, SPv will have moved to SPlq and the given elevation evkv 
can be drawn through SPlv, determining by its intersection with 
the vertical through 14, the desired vanishing point Vek. Since the 
line ek slopes upward as i t  recedes, V e k  is found to be above VH 
(Rule A). 

I n  a similar manner the vanishing point for lg can be found. 
The line through SPh parallel to lg coincides with the one parallel 
to ek. This is swung back about a vertical axis through 14 until 
parallel to  lhg't, in which position it  will coincide with the line 
parallel to  ehkh, and SPA will have revolved to SP$, SPIv will be 
on VH directly below SP1" and a line parallel to the given eleva- 
tion lvgv, drawn through SPIv will, by its intersection with the 
vertical through 14, determine V k .  Since the line lg slopes down- 
ward as it  recedes, its vanishing point is found below the horizon 
(Rule A). 

T o  find the vanishing point for rs draw a line parallel t o  rs, in 
the diagram, through SP", crossing H P P  at  11. Vrs will be found 
somewhere on a vertical through 11. Swing the line about a ver- 
tical axis through 1 1  until parallel with rhsh in the given plan. 
SPh will revolve to  SP2" and SPp will be found on VH vertically 
in line Through SP2v draw a line parallel to  rvsv in the given 
elevation which will determine by its intersection with the vertical 
through 11, the vanishing point rs. This will be found above VH 
as rs vanishes upward. A similar series of steps will determine 
the vanishing point for st at  VSt below the horizon. 

Vanish ing  Traces.-With the vanishing points that have now 
been determined it  is possible t o  locate a vanishing trace for each 
plane in  the object. The roof planes have been lettered on the 
diagram. The vanishing trace for the plane M will be a line 
lettered T M  containing Vab and Vek (Axiom 4). Similarly TO, 
the vanishing trace of the roof plane 0, must contain Vab and Vk. 
T N  must contain Vad and Vlg, T P  must contain Vad and Ve" TS 
will pass through Vab and Vvs, and TR will pass through Vab and 
VSt. The vanishing trace of a vertical plane must always be a 
vertical line and can therefore be determined by a single vanish- 
ing point. TJV will be a vertical line through Vab and TV a ver- 
tical line through Vad. A vanishing trace is thus found for each 
plane in the object and, by  virtue of Axiom 5 ,  the vanishing points 
for the remaining oblique systems can now be located. Thus mn 
being the intersection of the planes S and P will have i ts  vanishing 
point, Vm*, a t  the intersection of TS and TP. Similarly pk, the 
intersection of the right hand face of the chimney with the roof 
plane P will have its vanishing point a t  the intersection of TW 
and TP. 

V"0 must be situated at  the intersection of T P  and TR, but 
these two vanishing traces do not intersect within the limits of 
the paper. A line may be drawn through nP t o  meet T P  and TR 
at their intersection in the following manner. Draw any triangle 
as nfivw with its apex a t  nfi and its base, vw, stretching between 
TR and TP. Draw any other triangles as xyz with its sides re- 
spectively parallel to  nPvw and its base vz stretching between TR 
and TP. A line from nP through x will meet T R  and T P  at  their 
intersection. 
. Lines  P a r a l l e l  t o  the P i c t u r e  Plane.-It has been stated 
that the perspectives of vertical lines on a vertical plane are 
always vertical and not convergent. The reason for this follows 
directly from Rule D. If a vertical line is drawn through the 
observer's eye it  cannot pierce a vertical picture plane within 
finite limits. The perspective of the vanishing point of such a 
system will theoreticallv be vertically over S P v  a t  an infinite 

[PICTURE PLANE 

distance. As the perspectives of all vertical lines must meet a t  
the perspective of their vanishing point they cannot meet within 
a finite distance and must be drawn parallel and vertical. The  
parallel vertical lines drawn in perspective are themselves, how- 
ever, subject to the laws of appearance, as are all lines in space. 
and, though actually drawn vertical, will appear to the observer 
to converge in  just the right degree as they recede in the picture 
from his eye. This is true not only of vertical lines but of all 
lines which are parallel to  the picture plane; i.e., all lines whose 
projections in the diagram are parallel to HPP.  From this truth 
three additional and very useful axioms may be deduced. 

Axiom 6.  Lines in space which are parallel to  the picture plane 
will have their perspectives drawn parallel to  one another and not 
convergent. 

Axiom 7. Any line parallel to  the picture plane must have its 
perspective drawn parallel to the vanishing trace of every plane 
in which it lies. 

Axiom 8. I f  the line in  which two planes intersect is parallel t o  
the picture plane, the vanishing traces of the two planes must be 
parallel to one another. 

These axioms are exemplified in the vertical lines in  the draw- 
ing and also in the lines kf and lh whose projections in 'the 
diagram show them to be parallel to the picture plane. kf being 
the intersection of M and N,  TIM and T N  should be parallel to  

one another (Axiom 8) as they are found to be, and kf should be 
drawn parallel to  T M  and T N  (Axiom 7 ) .  Similarly lh is drawn 
parallel to TO and TP, and these two vanishing traces are parallel 
to  one another. 

Vanish ing  Point Diagram.-The more or  less geometric$ 
figure composed of the vanishing traces of the planes, the vanish- 
ing points of the lines, VH, HPP, and the projections of the 
station point form the vanishing point diagram. This vanishing 
point diagram is quite independent of the particular location of 
the revolved plan, provided the directions of the lines in the 
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revolved plan are not changed. I t  would serve to determine the 
perspective of the house were it  placed to the right or the left 
of its present position, or it  might be brought forward or moved 
backward in relation to the picture plane. I t  might also rest on 
a ground plane higher or lower than the one used, provided always 
that the lines in the object do not change their direction. The 
vanishing point diagram would therefore serve for a number of 
similar objects placed a t  different positions but always having the 
same angular relation to the co-ordinate planes. As an illustration 
of this a second perspective projection has been drawn in Plate I11 
on a ground plane represented by 17Ti2 some distance below VH1. 
The same vanishing point diagram serves for both perspectives. 
Should, however, the angular relation between the diagram and 
the picture plane be changed it  would be necessary to construct 
a new vanishing point diagram. 

P a r a l l e l  Perspective.-Sometimes instead of the diagram 
being turned with its principal horizontal lines oblique to the 
picture, it is placed with one of its principal systems of horizontal 
iines parallel and the other perpendicular to the picture plane, 
as in fig. 21. The result is often referred to as a parallel perspec- 
tive and is frequently used in showing interior views. The picture 
plane may be taken coincident with the nearest wall of the room. 
The horizontal system perpendicular to the picture plane will 
have its vanishing point coincident with S P  (Rule D).  The hori- 
zontal system parallel to the picture plane will, in perspective, 
show as true horizontal lines (Axioms 6 and 7) .  This is simply 
a special case under the general method already explained, and 
involves no new principles. The vertical and horizontal edges of 
the room, ab, bc, cd and da being lines in the picture plane will 
be measure lines and true lengths can be laid off on them directly, 
as dm the height of the door and dp  the projection of the lower 
step from the wall; or any line as ef can be extended forward 
into the picture plane where it  will show its true height sn, above 
the ground plane. 

CURVES 
As must be evident from the foregoing discussion, linear per- 

spective is essentially a science of straight lines. When curves 
appear in the plan or elevation their perspectives are usually con- 
structed by reference to  straight lines. If the curve is of regular 
form it can be enclosed in a polygon, usually a rectangle, the per- 
spective of the rectangle found and the 
curve then constructed within the perspec- 
tive rectangle. Fig. 22 shows a curve so 
enclosed, the perspective of which has 
been found. The diagonals of the perspec- 
tive rectangle locate its centre. Lines 
drawn through the centre respectively par- 
allel to the adjacent sides give by their 
intersections with the sides. points a t  F I G .  2 2  

which the curve is tangent. The sides of the rectangle give the 
directions of the curve at  the points of tangency. Fig. 23 is an- 
other illustration of curves of regular form constructed in per- 
spective. If the curve is not regular in form the enclosing rec- 
tangle can be subdivided into smaller rectangles, as shown in fig. 
24, as a further aid to locating the curve. 

Although methods can be devised for constructing the exact per- 
spective of any curved object, they are complex and seldom used 
in practice. A few important points are usually located and the 
outline sketched in freehand, if in a position corresponding to 
that in the picture. 

A p p a r e n t  Distortion.- It is evident from the statement in 
connection with Plate I., figure 3 that an object in space is 
exactly represented by its perspective projection, or in other 
words, no distortion or exaggeration can exist in correctly con- 
structed perspective projection. Notwithstanding this fact, very 
disagreeable effects and very apparent distortions are often noticed 
in perspective projections, the accuracy of which cannot be ques- 
tioned. A few examples will suffice to show what is meant. Plate 
11, fig. I ,  is a true perspective. I t  is supposed to represent a 
number of perfect spheres of equal size. The view as seen does 
not convey this impression. A sphere in space always appears as 
a perfect circle and never as the oval-shaped areas seen near the 

edges of the photograph. Again, Plate II . ,  fig. 2 ,  is a correct per- 
spective of five circular cylinders all having the same diameter. 
The ones farthest to the right or left should appear smaller than 
the nearest one at  the centre. I n  the photograph just the opposite 
is true and the farther from the eye the larger they appear. The 
explanation of these seeming anomalies is as follows: Before any 
perspective projection is constructed the position of the ob- 

server's eye is definitely fixed, 
and, in order that the perspective 
shall represent the view in space, 
the observer must close one eye 
and place the other exactly in the 
predetermined position. I t  is 
seldom that an observer looks a t  
a drawing with one eye only, 
or places either eye even approxi- 
mately in the correct relation 
to  the drawing. This limitation 
of a perspective view and the 

F I G .  23 .- SEMI-CIRCLES ENCLOSED failure to understand i t  is the 
I N  RECTANGLES cause of all apparent distortion. 
I n  Plate II., figs. I and 2 ,  the station point has purposely been 
chosen so close to the paper that it  is impossible for the observer 
to see the view from the correct position. Should either of these 
views be enlarged so that the distance from the paper to the station 
point became considerably greater, and should the observer 
examine the enlarged view with one eye only, placed exactly at  
the station point, the elliptical projections of the outside spheres 
would be foreshortened by the obliquity of his line of vision 
and would appear as perfect circles, representing t o  him perfect 
spheres. The cylinders would also appear in their proper relations. 

When the eye is not in its proper position all parts of the draw- 
ing show more or less distortion. This is most noticeable in  reg- 
ular curved forms or in the human figure, especially when these 
are located near the edges of the drawing. The disagreeable effects 
are much more pronounced when the station point is taken too 
near the picture plane. Thus the apparent distortion seen in a cor- 
rectly constructed perspective is due, not to inaccuracies in the 
perspective theory, but to  an unwise choice in the station point, 
a faulty arrangement of the view, and the failure of the observer 
to recognize the limitations of a perspective projection. I n  making 
a perspective, the station point should always be chosen in such 
a position that the observer will naturally place his eyes approxi- 
mately at  the chosen point when viewing the drawing. An arbi- 
trary rule sometimes given is to  assume the station point directly 
in front of the centre of the drawing, a t  the apex of an equilateral 
triangle the base of which just covers the width of the view. The  
station point may be chosen farther away than this without much 
danger but not nearer, and never nearer than eight or ten inches. 

Curved forms of regular shape and human 
figures or animals should be kept as near 
the centre of the drawing as possible. Plate 
II., fig. 3 ,  shows a view of the same cylin- 
ders and spheres seen in the two previous 
figures but with the station point much far- 
ther from the picture plane. The result is  a 
vast improvement in the view obtained, 
though the spheres on the outskirts of the 

F 1  G.  IRREGULAR picture still appear slightly elliptical. After 
C URVES  R E F E R R E D  TO a11 precautions have been taken, if disa- 
RECTAN GLES  greeable effects still persist in the drawing 
it is customary to introduce certain so-called corrections such as 
making the perspective of the spheres in Plate II. ,  fig. I, all perfect 
circles. These are really not corrections but actual transgressions 
of the rules of perspective which alter the view so that it  will not 
be exactly correct a t  any point, yet it  may not be noticeably dis- 
agreeable from any position likely to  he taken by the observer. 

BINOCULAR PERSPECTIVE 

Finally, mention should be made of the most perfect form of 
perspective representation, the binocular. When a single per- 
spective drawing is viewed with both eyes the image on the retina 



of each eye is practically the same. When, however, an object 
in space is viewed with both eyes two slightly different images 
are received, one by the right and one by the left eye. I t  is the 
fusion of these different views which gives to the observer the 
impression of relief or solidity. 

I n  binocular perspective two slightly different views are made 
of the same scene from two slightly different points of view some 
2 3  in. apart, to correspond with the views seen by the two eyes. 
This is most easily done with a camera having two lenses. known 
as a stereoscopic camera. The two views are then presented to 
the observer in such a way that the right eye sees only the view 
taken by the right-hand lens' and the left eye only the view 
taken by the left-hand lens. An instrument designed for showing 
these double pictures is called a stereoscope (sae BINOCULAR IN- 
STRUMEKT: Stereoscope), and gives a result that is startling in its 
realistic reproduction of distance and relief. (See ART; ARCHITEC- 
TURE; DRAWING, EXGIXEERIXG.) 

BIBI,IOGXAPHY.-R. W. Ware, Modern  Perspective (1894) ; V .  T. 
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hand Perspective (1924) ; W. W. Sturtevant, .*lrc:ianical Pictorial 
Drawing (1927) ; A. Clark, Perspective (1936). (w. a. LA.) 

PERSPIRATION, the excretion of sweat from the sweat- 
glands of the skin. Sweat is a clear colourless neutral or slightly 
alkaline fluid containing 2 %  of solids. Under pathological condi- 
tions, sugar, urea and other substances are found. The secretion 
of sweat is constantly going on, the activity of the sweat-glands 
being under control of the central nervous system. The only 
function of sweat is the regulation of the heat discharge from the 
body. The chief morbid conditions of the sweat-glands are exces- 
sive sweating (Hyperidrosis) and foetid sweating (Brornidrosis). 
Excessive sweating is a symptom observed in various diseases, such 
as tuberculosis and rheumatic fever, but it  may exist apart from 
such conditions, and either be general, affecting the whole body, 
or confined to a part, such as the axillae, head, hands, feet, or, as 
in some rare instances, the one half of the body. Excessive per- 
spiration may often be prevented by the cold bath, and by tonics, 
such as iron, quinine, strychnia, etc. Locally. the use of astringent 
lotions of vinegar or a weak solution of lead or atropin will also 
be of service. Foetid sweating most frequently affects the feet, 
and is apparently due to rapid bacterial decomposition in the 
perspiration which has saturated the stockings; these should be 
frequently changed and the feet washed several times a day, dried 
carefully, and dusted with some antiseptic powder. 

PERTAB (or PARTAB) SINGH, Sir, Maharaja of Idar 
( I  844-1 92 2), native Indian soldier and statesman, belonging to 
the Rahtor Rajputs of the Jodha class, was born in 1844, being 
the son of Maharaja Takht Singh, ruler of &larwar (or Jodhpur). 
In  1878 and again in 1879 he was chief minister of Jodhpur. In 
the following year he accompanied the British mission to Afghan- 
istan, and on his return he carried out many judicious reforms 
and administered Jodhpur with remarkable success. He visited 
England to take part in the celebration of the 1887 Jubi!ee of 
Queen Victoria's reign. H e  served on the staffs of Sir IVillidm 
Lockhart and General Elles in the Tirah and Mohmand expeditions 
in 1897-98, was slightly wounded, was mentioned in despatches, 
and promoted to the rank of full colonel. He won the reputation 
of being one of the keenest sportsmen and the best riders that 
even Rajputana has produced. When it was decided to send a 
force from India to  China in 1900 to relieve the foreign embassies 
besieged in Peking, Sir Pertab Singh at  once offered the services 
of the Jodhpur Lancers, and himself accompanied them. His 
father rendered good services to the British Government in the 
Mutiny, and Pertab Singh always cherished the memory of the 
protection given to Jodhpur by the East India Company in 1818. 
His services to the empire in India were uhiversally recognized. 
From Queen Victoria he received the honour of knighthood and 
the Bath and the Star of India; from King Edward VII. the dis- 
tinction of "aide-de-camp"; and the University of Cambridge gave 
him the degree of LL D.  From his own State of Jodhpur he 
obtained the title of Maharaja-Dhiraj. In  1901 he succeeded to 
the rulership of the state of Idar. 

R e  relinquished his position as Maharaja of Idar in 1911 in 
favour of his adopted son Daolat Singh, in order to  resume the 
regency of Jodhpur which he had previously held on the death of 
his brother in 1895, but this time for his grand-nephew Summair 
Singh, then 13 years of age. When the World War broke out Sir 
Pertab, in the words of Lord Hardinge the Viceroy, "would not 
be denied his right to serve the King-Emperor in spite of his 70 
years." I-Ie came to France for ~ e r ~ , ~ i c e  in the field with his young 
ward, then only 16, and commanded the Jodhpur Lancers In  the 
later stages of the war he served with them in Egypt and Pales- 
tine. Sir Summair Singh died in 1918, two years after receiving 
ruling powers, and Sir Pertab again became regent, assisted by a 
council He died on Sept 4, 1922. 

PERTH, EARLS AND DUKES OF. The Scottish title 
of earl of Perth was bestowed upon James, 4th Lord Drummond 
(d. 1611) in 1605. His ancestor Sir John Drummond (d. 1519) 
had been created Lord Drummond in 1488. 

JAMES, 4th earl and 1st duke of Perth (1648-1716), opposed 
Lauderdale, and after his retirement in 1680 he was one of the 
committee of seven which managed Scottish affairs. H e  was made 
justice-general and extraordinary lord of session in 1682, and was 
lord chaacellor of Scotland from 1684 to 1688. As a convert to 
Roman Catholicism after the death of Charles II. ,  he stood high in 
the favour of James 11. Perth, who is credited with the introduc- 
tion of the thumbscrew, was very unpopular with the Scottish 
people, and dilring the Revolution of 1688 he was imprisoned at  
Stirling. Released from captivity in 1693 he joined James I1 at 
St. Germain, and was made duke of Perth, a titular dignity only 
after the exiled king's death in 1701. His son JAMES (c. 167;- 
1720) and his grandson JAMES (1713-1746) fought for the 
Stuarts. The titular dukedom became extinct in 1760 

The 1st duke's brother, JOHN (c. 16jo-I ? IS) ,  earl of Melfort, 
rose to favour under Charles 11. about the same time as his 
brother; like him, too, he became Roman Catholic in 1686. I n  
1684 he was made secretary of State for Scotland; in 1686 he 
was created earl of hlelfort by James 1 1 ,  and during his reign 
he took a leading part in Scottish affairs. H e  died in Paris on 
Jan. 25, 1715. I n  18j3 George (180j-1902), nominally 6th duke 
of hIelfort, obtained a reversal of the various attainders, and his 
own recognition as earl of Perth and Melfort The succeeding 
earl (the I 5th) was his kinsman, William Henry Drummond, 
Viscount Stratha!lan (1871-1y37), who was in turn succeeded by 
his half-brother, Sir Eric Drummond (q.v.). 

See Sir R Douglas, T h e  Peerage o f  Scotland; and Histories of 
Noble Britzsh Famzlzes, vol. ii., ed. H. Drummond (1846). 

PERTH, the capital of U'estern Australia, is situated in the 
south-west of the State (lat. 31" 57' S.; long. 115' 50' E.)  on 
ground rising from the Swan river (alt. 200  ft.) about 12 miles 
from its mouth where lies its port Fremantle (v. inf.). Established 
in 1829 and for a long time slow of growth, Perth was constituted 
a city in 1856 and the metropolitan area now extends over 20 miles 
east and west along the northern side of the river, though the 
southern side also (South Perth and Victoria Park) is being in- 
creasingly occupied. The climate is of "Rlediterranean" type, 
warm to hot and sunny, with occasional hot winds from inland, 
and winter rains. (Av. ann temps. 73.Io-j5.3" F ,  with occasional 
days over 100' F ;  2,783 hours sunshine; av. ann. rainfall: 34.3 
in. falling during 1 2 0  days, mainly May-Oct. inclusive.) Fortu- 
nate in its site and in its river, which, exhibiting throughout its 
lower course alternating features of both subsidence and recent 
elevation, broadens in front of i t  into a large lake (Perth Water),  
Perth has during recent years been largely rebuilt, and its en- 
virons, including the lower course of the Swan river, improved, in 
keeping with the State's rapid growth. During the last 10 to 15 
years nearly L5,ooo.ooo have been devoted to this end and land 
values have approximately doubled. Thus though many of the 
streets are still narrow, the old, and very plain, city is disappearing 
and Perth counts amongst its attractions some of the finest ter- 
races, avenues and buildings in Australia (e.g., St. George's Ter- 
race and Forrest Piace). A good supply of water is derived from 
the Darling "Ranges." from some 13 artesian bores (450--2,000 
f t  ) and this is now (1929) being augmented by the enlargement 



of the Mundaring Weir t o  permit of a daily supply of ~o.ooo,ooo 
gallons. The gas and electric tram and lighting and publlc services 
generally are upon up-to-date and efficient lines and the city owns 
some 5,700 ac. of public lands devoted partly to parks, recreation 
grounds, etc., and including the fine King's Park (1,018 ac.) over- 
looking the Swan river west of the city. The public buildings in- 
clude Government House, Houses of Parliament, two Cathedrals, 
besides numerous fine business and educational buildings (such as 
the University). The population of Perth and suburbs (includ- 
ing Fremantle) is (1938) c. 220,328, 47.33% of the total popula- 
tion of the State. Besides being the political and administrative 
centre, Perth, with Fremantle, is by far the most important centre 
for trade, commerce. banking, etc., in the State, the natural termi- 
nus and departure port for the principal railway routes of a wide 
hinterland which stretches far inland to the eastern goldfields. 

F r e m a n t l e  is the leading seaport of Western Australia, the first 
normal port-of-call for liners from Europe, and the terminus 
of the transcontinental railway. I t s  position relative ?o the 
State's chief wheat and wool producing areas, and to Indian 
Ocean, South African and European trade routes, lends added sig- 
nificance. Two moles prolonging the course of the Swan river 
seawards provide a safe approach 5,000 f t  long and 450 ft. wide 
and lead in to a harbour having over 10,000 ft. quay space, 36 ft. 
depth (low-water), accommodation for large modem vessels and 
excellent cargo facilities. I t  is thus one of the most convenient 
ports in Australia but its rapid growth has outdistanced improve- 
ments and large-scale developments upstream and in Freshviater 
Bay are possible and are contemplated. Fremantle is one of the 
oldest ,settlements in Australia (founded 182 5). I ts  populati~n 
(1938: 27.441) is rapidly growing and the town, which attained 
the dignity of a city in June 1929, extends along both banks 
of the river. Activity centres mainly on shipping and railway 
transportation but a varied industrial activity is also develop- 
ing Fremantle wit11 a total trade valued (1927-28) at  L30,628.000 
conducts 6j-70% of the total trade of the State and is visited by 
shipping of 3,300,ooo-3,500,ooo tonnage annually I ts  esports 
in 1927-28, including j5.341,ooo lb. of wool, were valued at  
f 13.624~000. 
PERTH, city, royal, municipal and police burgh, and county 

tox7n of Perthshire, Scotland, 32 m. N. by W. of Edinburgh by 
the L.M.S., and 473 m. by the L.N.E. railway, via the Forth 
bridge and Kinross junction, the two companies using one station. 
Pop. (1938) 36,232. I t  is situated on the right bank of the Tay, 
between the meadows of the North Inch and those of the South 
Inch, both laid out as public parks The river is crossed by St. 
John's bridge of nine arches; by Victoria bridge, connecting South 
street with Dundee road; and farther south (at the end of Tay 
street) by a footway alongside the viaduct belonging to the rail- 
way. On the left bank of the river lie the suburb of Bridgend 
and Kinnoull hill (729 ft.). T o  the south are the wooded heights 
of Moncrieffe hill, Magdalenes hill, Kirkton hill and Craigie wood. 
I n  the river are Friarton or Moncrieffe islands and the Stanners. 

Notwithstanding the importance of Perth in former times, 
almost the sole relic of the past is the church of St. John the 
Baptist. The original building is believed to have been erected in 
the time of Columba, but the transept and nave of the existing 
structure date from the early part of the 13th century, the choir 
from the 15th. I t  was previously divided into three churches, but 
was in process of complete restoration in 1927. I n  May 1559 
John Knox preached in St. John's his famous sermon in denuncia- 
tion of idolatry. The Domi~ican,  Carthusian, Franciscan and 
Carmelite monasteries, the castle, palace and fortress, have all 
disappeared. The tombstone of James I and his queen. who were 
buried In the Charterhouse, was afterwards removeci to St John's 
East church. During the period between the beginning of the 12th 
century and the assassination of James I. in 1437. many of the 
Scottish parliaments were held in Perth The building in which 
they met stood off High street and was only cleared away in 1818, 
its site being occupied by the Freemasons' hall. The hoube of 
Catherine Glover, the "Fair Maid of Perth," still stands in Cur- 
few Row. James VI 's hospital, founded in 1569, which occupies 
the site of the Carthusian monastery, has been converted into 

workmen's dwellings. .I replica of the old market cross (re- 
moved in 1765) has been erected opposite the new City Hall 
(1911). Among modern public buildings the principal are St. 
Ninian's Episcopal cathedral (1890); the municipal buildings 
(1881); the Marshall Memorial hall, housing the public library 
and the museum; the Perthshire natural history museum; the 
Sandeman public library, founded by a bequest of Professor 
Sandeman of Owens college, Manchester. The general prison for 
Scotland. south of South Inch, was originally erected in 1812 as  
a dCp8t for French prisoners. North-west of the city are the 
military barracks built in 1793-94. The Burgh Grammar school, 
supposed to date from the 12th century, has been amalgamated 
with the Perth academy (1807), and Sharp's institute (1860). 

The city has long been famous for its dyeing. Perth is under 
the jurisdiction of a town council, with a lord provost and bailies. 

History.-During the time that it  was occupied by the Romans, 
a period estimated a t  320 years, the city was called Victoria; its 
present name probably derives from the Celtic Abertha ("at the 
mouth of the Tay"). On the conversion of the original Pictish 
inhabitants and the dedication of the first church to St. John the 
Baptist. the town was designated St. Johnstoun. and it  continued 
to be known indifferently by this name and that of Perth down to 
the I 7th century. Perth is stated to have been a burgh in 1106 
and was made a royal burgh by JVilliarn the Lion in 1210. Dur- 
ing the Scottish wars of Independence its fortifications were 
strengthened by Edward I. (1298). Robert Bruce several times 
ineffectually attempted to seize it, but in 1311 he succeeded in 
scaling the walls during a night attack. This was the fourth and 
most brilliant of the seven sieges which the city has sustained. 
Taken by Edward 111. in 1335, i t  was recaptured in 1339. I n  
1396 the combat between the Clan Chattan and the Clan Quhele, 
described in Scott's Pair Maid of Perth, took place on the North 
Inch in presence of Robert 111. and his queen, Annabella Drum- 
mond. The Blackfriars' monastery was the scene of the murder 
of James I .  by Walter, earl of Atholl, in 1437. I n  consequence 
Perth lost its status as capital, in which it had succeeded t o  
Scone, and the Parliament Courts were transferred to  Edinburgh 
in 1482. Gowrie palace was the scene of the mysterious "Gowrie" 
conspiracy against James VI. in 1600. The town was taken by 
Illontrose in 1644, by Cromwell in 16j1, and was occupied by  
Viscount Dundee in 1689. I n  171 j the Old Pretender was pro- 
claimed king at  the Mercat cross, and the chevalier himself ap- 
peared in the city in the following January, only to  leave it  pre- 
cipitately on the approach of the earl of Argyll. 

PERTH AMBOY, a city of Middlesex county, New Jersey, 
U.S.A., a t  the mouth of the Raritan river, on Raritan bay and 
Staten Island sound. I t  is served by the Central of New Jersey, 
the Lehigh Valley and the Pennsylvania railways and by boats to 
New York; and is connected with Tottenville, a t  the southern 
end of Staten island, by the Outerbridge Crossing, a highway 
bridge built by the Port of New Tork Authority (opened 1928), 
and with South Amboy, across the Raritan, by the Victory bridge 
(opened 1926), a state memorial to the men of the World War of 
1914-18. Population (1920) 41,707 (36% foreign-born white) ; 
and in 1940 it  was 41.242 by the federal census. Perth Amboy 
has a good harbour, ni th  shipyards and dry docks, and is a port 
of entry. I ts  manufacturing industries are varied and important; 
they include huge copper and s i l ~ e r  refineries which produce 37,- 
ooo.ooo oz. of silver annually and 28% of the world's output of 
copper. Other industries include chemicals, asphalt, stoves, wire, 
ceramics, carborundum, stoneware. textiles and tobacco. There 
are many old buildings of historic interest still standing in and 
near the city, including the Government house, built by the 
colonial proprietors in 1760; Franklin palace (1764-74), the 
home of William Franklin, a natural son of Benjamin Frank- 
!in and the last royal governor of New Jersey; the Parker 
house ( ~ j ~ g ) ,  a Loyalist centre during the Revolution; and 
Kearney cottage (17fo), the home of "Madam Scribblerus." 
Perth Amboy was founded in 1683 2nd incorporated as a city 
in 1718. At first it was called by the Indian name Amboy, 
but the proprietors named it  Perth, after one of their number, 
the E x 1  of Perth. and later the two names were combined. From 
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1686 until the end of the proprietary government in I702 it  was 
the capital of East Jersey and under the royal government it 
alternated with Burlington as the seat of government. 

PERTHES, JOHANN GEORG JUSTUS (1749-1816), 
German publisher, was born at  Rudolstadt on Sept. 11, 1749. 
I n  1785 he founded at  Gotha the business which bears his name 
(Justus Perthes). I n  this he was joined in 1814 by his son 
Wilhelm (1793-1853). On the death of Justus at  Gotha on 
May 2 ,  1816, Wilhelm took entire control of the firm. H e  laid 
the foundation of the geographical branch of the business by 
publishing the Hand-atlas (1817-23) of Adolf Stieler. The busi- 
ness passed to his son Bernard Wilhelm Perthes (1821-57), who 
was then associated with August Petermann and Bruno Hassen- 
stein (1839-1902); and subsequently to  his son Bernard (1857- 
1919). In  1863 the firm first issued the Alnza7zach de Gotha, a 
statistical, historical and genealogical annual (in French) of the 
various countries of the world; and in 1866 the elaborate 
Geographisches Jahrbz~ch was produced under the editorship of 
Ernst Behm (1830-84), on whose death it  was continued under 
that of Prof. Hermann Wagner. A new edition of Stieler's atlas 
(ed. H. Haack) was published in 1925. 

PERTHSHmE, inland county, Scotland, bounded north by 
the shires of Inverness and Aberdeen; east by  Angus; south- 
east by  the Firth of Tay  and the counties of Fife and Kinross; 
south by the shires of Clackmannan and Stirling; south-west by 
the counties of Stirling and Dumbarton; west by Argyllshire and 
north-west by Inverness-shire. I t  is the fourth largest county in 
Scotland, having an area of 1,595,802 ac. (excluding water). By 
fa r  the greater part is mountainous belonging to the highland area 
of Dalradian schists and metamorphosed rocks, with granite 
masses and numerous volcanic dikes. Including the hills on the 
confines of Inverness-shire and Argyllshire, there are a t  least 50 
mountains exceeding 3,000 ft.  in height. Of these the most fa- 
miliar are Ben Lawers (3,984 ft.)  near Loch Tay, Ben More 
(3,843) east of Crianlarich, Ben Lui (3,708) on the Argyllshire 
border, Schiehallion (3,547) south of Loch Rannoch, Ben Van- 
noch (3,125) west of Loch Lyon, and Ben Chonzie (3,048) near 
the head of Glen Almond. Of the immense number of hills of 
lesser altitude there may be mentioned four made famous through 
the Lady of the Lake-Ben Ledi (2,875) and Uam Var (2,179) 
near Callander, and Ben Venue (2,393) and Ben A'an (1,750), 
guardians of the Trossachs. The rocks of most of the remainder 
of the county are of Old Red Sandstone age, this formation being 
cut off from the Dalradian schists by the great fault which crosses 
the county north of Aberfoyle and Crieff. The Ochils divide 
Perthshire from the shires of Clackmannan, Kinross and Fife. 

The chief river is the Tay, which rises on the Argyllshire fron- 
tier and discharges into the North sea off Buddon Ness, after 
a course of 117 m., being thus the longest river in Scotland. I t s  
head-waters are the Fillan and Dochart, and among its affluents 
are, on the right, the Bran, Almond and Earn and, on the left, 
the Lyon, Tummel, rising in Argyllshire and receiving the Garry 
on its left, and Isla. The Earn flows out of Loch Earn and en- 
ters the Firth of Tay 63 m. below Perth. The Forth, the principal 
natural boundary of the shire on the south, properly belongs to 
Stirlingshire, in which it  rises, but its leading left-hand affluents 
are Perthshire rivers, namely, the Teith, the Goodie, issuing from 
the lake of Menteith, and the Allan, rising in the Ochils near 
Sheriffmuir. 

All the lakes are narrow, scarcely one exceeding a mile in width. 
Loch Ericht, belonging partly to Inverness-shire, is 14& m. long. 
Loch Tay (148 m. long), situated about the centre, is the largest 
lake in the county. I n  the south are the series-of lakes which 
Ihe Lady of the Lake has rendered famous-Loch Venn~char 
(43  m. long), Loch Achray ( I$  m. long), Loch Katrine (about 8 
m. long); to the west of Aberfoyle is Loch Ard (3 m. long) and 
to the east Lake Menteith (14 m. long). Nearly all the glens 
possess striking natural features, among them, from south to 
north, being Glens Artney, Almond, Dochart, Ogle, Lochay, Lyon, 
Garry, Shee, Bruar and Tilt;  while the Trossachs, Killiecrankie, 
Birnam and Leny are the loveliest passes in the Highlands. The 
low-lying country is represented mainly by Strathmore, Strath 

Gartney, Strathallan, noted for its annual "gathering" or games, 
Strathearn, Strath Bran, Strath Tay and Strath Fillan, but more 
particularly by the fertile alluvial belts of the Carse of Gowrie, 
a raised marine platform on the northern shore of the Firth of 
Tay and the Carse of Stirling. 

A g r i c u l t u r e  and Industries.-The arable land is chiefly in 
the drier regions of the east and south-east, the soil for the most 
part being fertile. Light soils prevail in the lower undulating 
districts; clay and alluvial land occur in the Carse of Gowrie, the 
Carse of Stirling and the lower reach of Strathearn below and 
above Bridge of Earn. The best heavy carse land is very rich 
and productive, but requires to be thoroughly worked, limed and 
manured, being well adapted for wheat. The number of hold- 
ings is slightly in excess of 4,000 and of these over one-third are 

I under 50 ac. each. Perthshire, with Argyllshire, carries the heaviest 
flocks of sheep in Scotland. Blackfaced is the principal breed in 
the Grampians, but there is also a large number of Cheviots and 
South Downs. I n  Breadalbane and Menteith there are remains of 
the ancient Caledonian forest, but little of the county is under 
wood, though considerable afforestation was carried out during the 
19th century by large landowners. The lochs and rivers abound 
with salmon and trout, while hardly any of the streams have suf- 
fered pollution from industries or manufactures. The deer forests, 
of which the four largest cover some 90,000 ac., are frequented by 
red deer and roe deer, and on the extensive moors and in the woods 
are found grouse, pheasants, partridge, capercailzie, woodcock, 
ptarmigan and hares. 

The shire is famous for its dyeing and bleaching works, which 
are situated in Perth and its vicinity; but, apart from thes:, there 
are flax and jute mills a t  Rattray and Blairgowrie, and cotton 
mills a t  Stanley, Deanston and Crieff; woollens, linen, jute and 
tartans are woven at  Dunblane, Alyth, Coupar-Angus, Auchter- 
arder and Crieff. 

The L.M.S. railway main line to Aberdeen enters the county 
near Dunblane and runs in a north-easterly direction via Perth. 
At Crieff junction i t  sends off a branch to Crieff and a t  Perth 
branches to Dundee and Lochearnhead. The Stirling to Oban line 
of the same company crosses the shire from Dunblane to Tyn- 
drum. The main line to  Inverness ru r~s  northwards from Perth, 
and has a branch a t  Ballinluig to Aberfeldy. Branches of the 
L N E. railway reach Perth from Mawcarse in Kinross-shire and 
Ladybank in Fifeshire, and Aberfoyle from Buchlyvie, part of the 
branch from Buchlyvie on the Forth and Clyde line runs to Aber- 
foyle. The West Highland branch skirts the west of the shire. 

In 1938 the population was 119,657. The chief towns are Perth 
(36,232), Crieff (5,242), Blairgowrie and Rattray (4,789), Dun- 
blane (2,762), Auchterarder (2,182), Coupar-Angus (2,028), Cal- 
lander (1,484). Among the lesser centres are Aberfeldy ( 1 , ~ 7 j ) ,  
favourite resort on the Tay, well known for the falls of Moness, 
mentioned in Robert Burns's song "The Birks of Aberfeldyn; 
Abernethy, the seat of an early bishopric, retaining one of the 
three ancient round towers in Scotland; Alyth (1,807)~ Comrie, 
a holiday resort on the Earn, and Pitlochry. Of old the county 
was divided into hereditary jurisdictions, which were abolished in 
1748. 

The county forms a sheriffdom with a sheriff-substitute a t  
Perth. For parliamentary purposes i t  is divided into an eastern 
and western division (the latter including Kinross). The shire is 
under school-board jurisdiction, and there are secondary schools 
at  Perth and Crieff, and Trinity college in Glen Almond is a well- 
known public school on the English model. 

History.-In 83 Agricola explored the lands beyond the Forth 
and in the following year penetrated to  the Grampians, defeating 
the Caledonians under Galgacus with great slaughter. The site 
of this battle is disputed. The Romans did not pursue their 
victory, and the Picts were left undisturbed for a considerable 
period. At this time, according to Ptolemy, the territory now 
known as Perthshire was occupied by  three tribes-the Dam- 
nonii, the Venicones and the Vacomagi. The growing lawlessness 
of the southern Picts and their frequent raids in the more settled 
country in the south a t  last compelled the attention of the em- 
peror Severus. H e  arrived in Britain in 208, but though he led 
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a strong army to the shores of the Moray firth, he was unable / 
effectually t o  subdue the tribesmen. The road he constructed 
ran from Stirling to  Ardoch (where there are notable remains) 
and thence by Strageath, near Muthill, where it branched north- 
westwards t o  Dalginross and Buchanty, and north-eastwards to  
Perth and so to the Grampians. 

When the Romans finally withdrew from Britain, the Picts 
established their capital first a t  Abernethy and then a t  Forteviot. 
Abernethy was the centre of the Celtic church after the con- 
version of the natives by Ninian, Palladius and other missionaries 
in the 5th and 6th centuries. On the burning of Forteviot by the 
Norsemen in the 8th century, the seat of Pictish government was 
removed to Scone. I n  the latter half of the 9th century Dunkeld 
-to which Kenneth Macalpine had brought some of the relics 
of Columba from Iona-became the scene of monastic activity, 
the abbot succeeding to the position of the abbot of Iona, and 
exercising great influence for nearly IOO years, The Danes 
periodically harried the land, but a crushing defeat a t  Luncarty 
in 961 put an end to their inroads in this quarter. In  1oj4 
Macbeth was defeated a t  Dunsinane by Siward, earl of Northum- 
ber!and, who had invaded Scotla~ld in t h ~  interest of his kins- 
man, Duncan's son, who, on the death of the usurper three years 
later, ascended the throne as Malcolm III. ,  called Canmore. 

With Malcolm's accession the Celtic rule of the monarchy 
of Scone came to an end. Perth became the capital a t  the begin- 
ning of the 12th century; from that time the history of the shire 
is merged in that of the county town, with the exception of such 
isolated incidents as the removal of the Coronation Stone from 
Scone to Westminster in 1296, the defeat of Robert Bruce a t  
Methven in 1306, the battle of Dupplin in 1332, the victory of 
Dundee at  Killiecrankie in 1689 and the indecisive contest a t  
Sheriffinuir in 1715. Among archaeological remains may be men- 
tioned the hill-fort on Dunsinane; the ship-barrow of the vilrings 
a t  Rattray, weems (or earth-houses) in the parishes of hlonzie, 
Alyth and Bendochy; standing stones near Pitlochry, and an 
extraordinary assenlblage of sculptured stones at  Meigle. 

PERTINAX, PUBLIUS IHELVIUS (A.D. 126-193), Ro- 
man emperor, the son of a charcoal-burner, was born a t  Alba 
Pompeia in Liguria. From being a teacher of grammar he rose 
through many important offices, both civil and military, to the 
consulate, which he held twice. Chosen, a t  an advanced age and 
against his will, on Jan. I ,  193, to  succeed Cornmodus, he was him- 
self assassinated in a mutiny of the soldiers, on March 28, 193. 

PERTZ, GEORG HEINRICH (1795-1876), German his- 
torian, was born a t  Hanover on March 28, 1795, and studied at  
Gattinpen, Baron Stein engaged him in 1820 to edit the Caro- 

18" S., with a seacoast of more than 1,400 miles. I t s  area is 
estimated a t  482,258 sq.mi., an approximate figure, however, since 
much disputed territory is occupied by neighbouring states, with 
boundaries as yet undetermined. 

Boundaries.-Beginning a t  the Estero de Machala on the 
Pacific (3' 16'S.), the boundary with Ecuador runs south to  the 
Chira river, then east to the confluence of the Canchis and Chin- 
chipe. Even this, however, although generally regarded as fixed, 
has not been accepted by Ecuador, whose claims include as far as  
the Tumbez river, and from the head of that river south to  the 
junction of the Alamor with the Chira, so that only on the bound- 
ary between that point and the Chinchipe are the two countries 
in accord. From the Chinchipe, pending settlement of the dispute 
with Ecuador, Peru still claims all the territory east of the cordil- 
lera as far north as the boundary which has now been established 
between Peru and Colombia. I n  a treaty of 1922, ratified by Co- 
lombia in 1925 and by Peru in 1927, those countries came to an 
agreement. Their common boundary now runs from the conflu- 
ence of the Cuembi with the Putumayo down the Putumayo to 
the mouth of the Yahuas; thence by a straight line to  the 
mouth of the Atacuari in the Amazon: and from there down 
the main channel of the Amazon to the Brazilian boundary. By 
this treaty, the Apaporis-Tabatinga line, defined by  treaty in 1851 
as the boundary between Brazil and Peru, is now part of Co- 
lombia's boundary with Brazil. Furthermore, Colombia is given 
a corridor to the Amazon (the area between the Yahuas-Atacuari 

I and the Apaporis-Tabatinga line) and has been guaranteed freedom 
of navigation in perpetuity on that river. The Peruvian frontier 
from Tabatinga on the Amazon is fixed. I t  ascends the Yavari to  
its source, running south along the divide between tributaries of 
the Ucayali and those of the Yurub to go 24' 36'' S., where 
i t  crosses the Yuruk, thence to  the Purfis, which it  crosses a t  
the mouth of the Santa Rosa, running south, then east, to  the 
source of the Acre and following it  to the Yaverija. Boundaries 
between Brazil, Peru and Bolivia were defined in this region 
by the treaty of Sept. 8, 1909. From the junction of Acre and 
Yaverija the boundary runs southeast to the junction of the 
Heath with the Madre de Dios. I t  ascends the Heath in a 
southerly direction to its source, continuing by an irregular line 
to the shore line of Lake Titicaca, crossing the lake in a south- 
easterly direction to the Desaguadero. From this point south to  
the Chilean frontier the boundary between Peru and Bolivia is 
undemarcated. The boundary with Chile, after 46 years of acri- 
monious dispute, was finally settled in 1929, largely through the 
mediation of the United States. (See TACNA-ARICA QUESTION.) 1 The line was drawn from the Pacific to the Bolivian border paral- 

lingian chroniclers for the newly-founded Historical Society of 1Iel:o and 10 km. from the Arica-La Paz railway, with such minor 
Germany. After a prolonged tour through Germany and Italy ad~ustments as "neighbouring geographical accidents" necessi- 
in search of material Pertz was placed (1823) in charge of the tated, SO as to give the railway itself to Chile. Peru, on her part, 
publication of Monumenta Ger~naniae historica, texts of all the I received the sum of $6,0oo,ooo gold. 
more important historical writers on German affairs down to the 1 Description.-Peru is traversed throughout its length by the 
year I 500, as well as of laws, imperial and regal archives, and / Cordillera de 10s Andes, which runs roughly north-northwest and 
other valuable documents, such as letters, falling within this south-southeast, dividing the country longitudinally into three 
period. I n  1823 he had been made secretary of the archives, and sharply contrasted regions: ( I )  coastal zone, 50-100 mi. wide by 
in 1827 principal keeper of the royal library a t  Hanover; from over 1.400 mi. long; (2) mountainous areas (sierra) consisting of 
1832 to 1837 he edited the Hannoverische Zeitung, and more stupendous chains commonly called cordilleras, high plateaus and 
than once sat as a representative in the Hanoverian second cham- deep, narrow valleys; (3) and beyond the sierra, heavily forested 
ber. I n  1842 he was called as chief librarian to Berlin, where he 
shortly afterwards was made a privy councillor and a member of 
the Academy of Sciences. H e  resigned all his appointments in 
1874, and on Oct. 7, 1876, died a t  Munich. 

The Monumenta began to appear in 1826, and at the date of his 
resignation 24 volumes folio (Scriptores, Leges, Diplomata) had 

slopes which lead to the vasq, low-lying Amazonian plains (mon- 
tatla). The coastal zone of hllls and plains is crossed by about 50 
intermittent streams. South of Punta Pariiias i t  is a desert, ex- 
cept for irrigated valleys. Imperceptibly this zone merges with 
the foothills and spurs of the cordillera. A transition zone, 
without clearly defined boundaries, is called Las Cabezas de 10s 

appeared. This work for the first time made possible the existence of I Valles (valley heads), \\,here, in steep-sided, dry, stony qzlebradas 
the modern school of scientific historians of mediaeval Germany. (gorges), the stream beds narrow as they steepen. Most of the In I connection with the A~onunzenta Pertz also began the publication 
of a selection of sources in octavo form, the Scriptores rerum german- 
Icarum in usum scholarum; among his other works are an edition of 
Leibnitz, and a life of Stein (Leben des Ministers Freiherrn oom Steb 
( 6  vols., 1849-1855) ; also, in an abridged form, ' 4 ~ s  Steins Leben 
( 2  vols., 1856). 

PERU, a republic on the Pacific coast of South America. I t  
extends in a general south-easterly direction froin 3" 16' S. to 

Streams as the coast, because of evapora- 
tion and loss of water by irrigation. 

The sierra extellds from the lower limit of summer rains on 
the  vest to the upper limit of tropical forest on the east. ~t is 
approximately 2 0 0  mi wide at  the south, and less than half that 
a t  the north. On the east is the Cordillera Oriental. on the west 
the Cordillera Occidental, the continental divide. No other moun- 
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tains are continuously so lofty (some over 20,000 ft.)  near a 
coast which drops off to such abyssal depths (20,ooo ft.) .  The 
highest peaks are covered with perpetual snow. Wide undulating 
plateaus with a mean altitude of about 12,000 ft.  between eastern 
and western cordilleras are called pzma in the south, and jalca 
north of 8" S. Longitudinal valleys with their tributaries make 
a labyrinth of ramifying wild gorges on an immense scale. 

Between sierra and montaiia lies a second transitional zone, 
ceja de la mo~ztaiia (eyebrow of the mo?ataiia). The contrast 
between s i e m  and montalia on the east, in rock structure, topog- 
raphy, climate and vegetation is one of the most abrupt and spec- 
tacular on earth. The sierra is dry and cold. The montafia is 
covered with tropical forest, impenetrable except for rivers and 
a few short trails to gold or rubber camps. 

Geology.-The conception of the structural geology of the 
Andes has been revolutionized during the past few years. Instead 
of the notion of three separate, structurally unlike chains, Orien- 
tal, Central and Occidental, of which the eastern was the oldest, 
the Andes of Peru are now considered a single broad plateau, a 
peneplain uplifted to I 3,000-I 5,000 ft. ,  whose original character 
has been largely destroyed by erosion. Deep canyons cut by 
streams tributary to  the Amazon divide the plateau in a general 
way into three longitudinal strips, designated in the past as 
Eastern, Central and Western Cordilleras, and still popularly so- 
called. Crest lines and major valleys trend with the axes of the 
mountain folds, showing that the streams follow broader structural 
depressions and that residual mountain masses survived be- 
cause of greater resistance. Isolated volcanic peaks in southern 
Peru are not survivals, but are superimposed on the plateau sur- 
face. Erosion of these peaks has played an important part in 
levelling mountain basins, many of which are the result of drop- 
faulting accompanying the general elevation. The Cordillera Ori- 
ental has a central core of granite and gneiss, flanked by shales, 
slates and schists, with infolded limestones and sandstones. The 
surface of the plateau, where not covered by volcanic extrusives or 
alluvium, is sedimentary, largely limestone and sandstone deposits 
dipping west. The same formations in the Cordillera Occidental 
have been so deformed and metamorphosed by igneous intrusions, 
andesite, porphyry and diorite, as to be almost unrecognizable. In 
places they are covered by volcanic lavas and ash and are much 
dissected by entrenched streams. The coast area consists of sedi- 
mentaries and late volcanic products; most traces of substrata 
are obscured except in river valleys. The maturely dissected 
coast range between 14" and 16' S. is composed of granitic rock 
of uncertain age. Other outcrops exist a t  frequent intervals 
along the coast. As the zone has been recently uplifted, the sea 
cliffs are largely composed of stratified conglomerate, sands and 
clays, with broken shells and detrital material from igneous rocks 
interbedded with sand. The eastern lowlands do not resemb1,e the 
structure of adjacent mountains, being unlike the western low- 
lands in this respect. The foothills are composed of upturned 
beds of sandstone rising above the level of the plain. Surface 
conglomerates are somewhat dissected and covered by present 
river gravels (see ANDES). 

Coast Zone.-The coast zone varies in width and topography. 
At the north it  is a plain more than IOO mi. wide, gently sloping 
toward the sea, where it terminates in a bluff. At the south it is 
a more elevated plain, separated from the coast by a range of low 
hills, differing in topography and climate from the rest of the 
coast. Here fog prevails much of the year, causing intermittent 
vegetation, enough a t  times for pasture. Though excellent crops, 
such as olives and grapes, are raised in the deeply entrenched 
valleys, comparatively little is exported, as there are few ports. 
Mollendo, the largest, serves only the sierra. Valleys north of 
Lima are given over to industrial crops, mostly sugar and cotton. 
They monopolize the water, have eliminated food crops and re- 
stricted pasture. Dispossessed Indians take refuge in the valley 
heads. Valleys near Lima are intensively cultivated in order to 
supply the capital with food; its white towers are surrounded by 
market gardens and plains of alfalfa with grazing cattle. The 
coastline is remarkably straight, usually steep, with occasional 
stretches of beach and but few real harbours; those which are 

most sheltered are too shallow or too far from productive areas. 
A thick mantle of wind-blown sand covers the desert surface, 
forming in some localities crescent-shaped sand dunes (mkdanos).  
The islets are barren and rocky. From north to south the more 
important are Lobos de Tierra and Lobos de Afuera; San Lorenzo 
(1,050 ft. high, I by 4$ mi. in extent), which protects the harbour 
of Callao, and near Pisco bay rugged San Gallin and the three 
Chincha islands, famous for their guano. 

Sierra.-The southern Cordillera Oriental, a grandiose wilder- 
ness of craggy peaks and ridges, mostly snow-covered, loses its 
high mountain character north of Cerro de Pasco; the extensive 
puna has no parallel in the north, and the volcanic cones of the 
Cordillera Occidental, so marked a topographical feature in the 
south, are entirely absent north of Lima. 

Sections of the sierra may be briefly summarized as follows: 
In  southern Peru the pzma, or altiplano, is overshadowed on the 
east by the Cordillera Oriental (Real) and on the west by the 
Cordillera Occidental. I t  is a vast intermontane basin, roughly joo 
by IOO mi., sloping gently to the south, very high, cold and dry. 
Upon it, ranges of low hills alternate with alluvial tracts, salt 
swamps and many lakes, the largest of which is Titicaca. At an 
altitude of 12,466 ft., Lake Titicaca is 130 by 41 mi., with an 
average depth of IOO f t .  (maximum about 1,000 ft.) .  Well defined 
on the east, the bordering scarps of this great tectonic depression 
are concealed on the west by thick lava flows. Near the lake, 
crops of barley, quinoa and potatoes are grown, while the western 
part of the plain is pastoral, covered with grass and occasional 
stretches of bushy growth. Puno is the only large town. Seen 
from the western slopes of the Cordillera Occidental, the even 
sky line of the lava plateau is broken by a series of volcanic 
peaks, some eroded, some symmetrical. They are isolated, snow- 
capped, dormant or extinct, 19,000 to 20,000 ft.  in height (Coro- 
puna, 21,703 ft.) .  Earthquakes are frequent throughout this area. 
The bordering scarps of the altiplano converge on the north a t  
the Nudo de Vilcanota (14" 26' S.).  In  the valley of the Huatanay, 
11,000 it .  high, is the ancient city of Cuzco. I n  this beautiful, 
luxuriant valley enclosed by mountains the Incas founded their 
great empire. Between 1 2 "  and 1 4 ~  S. the heart of the sierra is 
a wilderness of gorges with cliffed sides, some over 6,000 ft. deep. 
Into these it is usually impossible to descend. The valley of the 
Apurimac is spectacular, its highly coloured walls with tufts of 
cactus reaching from fever-ridden floor to snowy peaks. Between 
10" and 12' S. the puna is called the Pampa of Junin. I t  has 

many lakes, the largest of which 
is Lake Junin (Chinchaicocha) , 
2 0  by 7 mi., altitude 13,415 
ft. From it the Mantaro flows 
south across the plain-a deep, 
silent, swift-flowing stream. The 
chief activities on this plain are 
mining and pastoral, the only 
crops, potatoes and quinoa. 
North of the Pampa of Junin 
is the Cordillera de Huayhuash, 
as the Nudo de Cerro de Pasco 
is now called, a desolate min- 

A LLAMA PACK TRAIN PASS1NG * ing region. North of this, the 
WAYSIDE SHRINE western chain is divided in two, 
Cordillera Negra, toward the west, and Cordillera Blanca, so called 
because of its snowcaps. The latter (8" 43' and go 53' S.) is 
about 70 mi. long, its average height 15,ooo ft,, and its highest 
peak, Huascarin (22,180 ft.) ,  a laccolith of granodiorite. Inhab- 
itants are few, Indians living on slopes and valley moraines in 
small groups of huts like animal burrows. The Cordillera Ne- 
gra (8" 43' S. and roo 11' S.) is about IOO mi. long and about 
14,000 ft. high (maximum 16,000 ft.) .  The bare, dark-grey 
rocks and even sky line contrast with the sharp peaks of the 
Cordillera Blanca. I t  is an unbroken wall without practicable 
passes. Between the two ranges lies the fertile valley of the 
HuarLs, averaging 2 j mi. in width, one of the most thickly settled 
parts of the sierra. The river flows north through a series of 
hasins each with its town-Recuay, Huaris,  Irungay, Caraz: 
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Huaylas, strung like beads upon a thread, responding to the 
presence of good soil, water and favourable climate. Temperate 
zone crops are raised in upper reaches of the valley and tropical 
in the lower, known as the Callej6n de Huaylas. At 8" 40' S., 
the Huaris,  now called Santa, cuts the Cordillera Negra at right 
angles and crosses the desert to the Pacific. Two great rivers, the 
Maraii6n and Huallaga. rise on the northern slopes of the Cor- 
dillera de Huayhuash. The valley of the MBrafi6n, 500 mi. long, 
(4' 30'-10" 20' S.) and for most of that distance more than a mile 
deep, is east of the Cordillera Blanca and parallel to it. In  the 
rainy season the Marafi6n is impassable. I t  cuts the Cordillera 
Oriental a t  the Pongo de Manseriche (4" 25' S.) and flows toward 
the Atlantic. The valley of the Huallaga, farther east than the 
Maraiihn, is more open and populated. Huinuco, in the upper 
valley, communicates by a good road with Cerro de Pasco. The 
Huallaga cuts the eastern chain a t  the Pongo de Aguirre (6" 30' 
S.). North of 8" S. the cordilleras gradually subside. There are 
no more snowy peaks. The jalca, 7,000 to 9,000 ft. high, is 
covered by dense steppe vegetation with little seasonal variation. 
and much dissected by youthful valleys, some being canyons with 
vertical walls and narrow floors. The ancient town of Cajamarca 
is the agricultural centre of the northern sierra. 

Throughout the length of the Peruvian Andes there are 2 7  
practicable passes, most of them over 12.000 ft. high. The 
highest in use, between Antabamba and Cotahuasi, is 17,400 ft., 
the lowest, in the far north a t  Huarmaca (Piura), 7,085 ft. high. 

Montaiia.-The heavy precipitation on the eastern slopes of 
the eastern cordillera results in some of the profoundest erosion 
in progress today. The soil on the valley bottoms is a rich. 
alluvial fill, adapted to tropical crops. Sides of lower valleys, 
as well as slopes of mountains and foothills, are covered with 
impenetrable forest shrouded in mist. 

The steaming equatorial basin below is an endless blue-green 
lowland with ranges of low hills, and here and there a glimpse 
of the windings of shining rivers which disappear in the mists 
of the horizon. These plains a t  the foot of the Cordillera Oriental 
are less than 1,000 ft. above the sea, usually much less. Topo- 
graphically Amazonia is monotonous, but botanically it is most 
diversified. 

Climate.-Though there are three major climatic controls in 
Peru, latitude, ocean and the Cordillera de 10s Andes, the last is 
by far the most important. Change of climate is sought not by 
travelling north and south, but up and down, from west to east. 
A frigid zone can be reached in a few hours of ascent from tropical 
lowlands. Rainfall. which is heavy on the east, increases up to a 
certain height, decreasing from east to west across the sierra. 
The southeast trades sweep across the warm lowlands of 
Amazonia, filled with moisture. Confronted by the Andes, they 
are forced to rise, are chilled and heavy rains result. The annual 
rainfall on the lower eastern slopes of the Peruvian Andes is 
150 in. or more. Swollen streams give rise to the world's greatest 
river system. The trades cross the mountains and in descending 
do not again reach sea level until 50 to loo mi. off shore. The 
Humboldt or Peruvian current, a mass of cold water about 150 mi. 
wide, sweeping up from the south along the coast brings cool, 
moist south and southwest winds, which, meeting the warm 
air over the land, cause fogs (garzias) along the southern coast. 
They are about 1,500 ft .  thick and extend about 5 to 15 mi. in- 
land. North of 8" S. there is none whatever, but a summer rain- 
fall of a few inches occurs every few years, as in 1925. There are 
no electrical storms on the coast. 

Climatic provinces are distinguished chiefly by variations in 
rainfall. From east to  west, montaiia and ceja de la lizontaiia 
have precipitation throughout the year, heaviest in summer. 
Sierra rainfall, confined to summer, diminishes both in quantity 
and in length of season toward the south. The rainfall of the 
higher western slopes resembles that of the sierra, the amount of 
precipitation diminishing with altitude, disappearing entirely a t  
altitudes which vary with latitude and exposure. ( I )  The immedi- 
ate coast zone, though desert, has a cool, damp climate with small 
annual and diurnal variability. Mean annual temperatures at  the 
north average about 10" F warmer than those at the south (Pnita 

7 jO F, Mollendo 6 j 0  F). 'fhe western slopes below 4,000-6,000 
ft., though averaging about the same, have greater diurnal 
ranges of temperature. This uniformity, interrupted by no 
storms and no sudden changes of temperature, is very monoto- 
nous, especially since the skies, as far north as 8" S., are covered 
with clouds during more than half the year, though the total an- 
nual rainfall is under 2 inches. (2) The summer rain zone is an 
extremely complex province. I t  includes, besides the western 
slopes above the rainless zone already described, the summit re- 

ANCIENT SUSPENSION BRIDGE OF NATIVE CONSTRUCTION I N  CENTRAL 
PERU. A HERD OF LLAMAS IS  STANDING ON THE FARTHER SIDE 

gion above 15,ooo it., desolate, high plateaus, intermontane ba- 
sins and, deep canyons, whose climates range from equatorial to 
frigid. Climates in Peru depend primarily on altitude; deep valleys 
are tropical to semitropical, depending on depth, valley trend, 
slope and exposure. Mean annual puna temperature averages 
about 50" F, with greater diurnal than annual range. With an av- 
erage relative humidity of so%, the mean annual rainfall is 25 in. 
a t  the south, where it  is confined to summer, reaching 40 in. in the 
north, where precipitation occurs in spring, summer and autumn. 
overlapping the equatorial rainfall type. Snowfall occurs south of 
about 7" S. above 12,000 to 13,000 feet. Because of aridity the 
snowline is very high. Heat in deep sierra valleys is so great and 
rainfall so slight, that often the narrow floors are semidesert; 
while 4,000 to 6.000 ft. above those same floors rainfall may ex- 
ceed 80 inches. Similarly, high level basin stations have less rain- 
fall than surrounding mountains, and irrigation is often necessary. 
(3) Maximum rainfall is on the eastern slopes between 4,000 and 
8.000 ft. elevation. Rainfall may be different on opposite sides 
of a single valley, so that the eastern walls may be grassy, the 
western, forest-covered. I t  probably averages 150 in. or more, 
except where the slopes are protected by foothills. The mean 
annual temperature is about 72" to 75" F, with a negligible range. 
(4) Constant evaporation takes place above the great Amazonian 
wilderness (the area of which equals half that of Europe) and this 
moisture is again precipitated, to be once more vaporized and con- 
densed. With two permanent lows, one near the mouth of the 
Amazon, into which both northeast a ~ d  southeast trades flow, 
and one near the boundary between Bolivia and Argentina, ex- 
cessively high relative humidity is maintained throughout the 
year. I t  is so great that salt dissolves and matches will not ignite 
unless kept in air-tight boxes. Rainfall averages well over IOO in., 
with winter minimum. The mean annual temperature probably 
averages 78" F, with a range of 3" F. 

Hydrography.- The Cordillera supplies three systems of 
drainage. The first flows toward the Pacific, the largest of these 
streams (Santa) is the only one to cross the Cordillera Occidental. 
The second flows toward the Atlantic, including such vast tribu- 
taries of the Amazon as Maraiibn, Huallaga, Mantaro and Apuri- 
mac. These clear, quick-flowing streams pass through narrow 
bongos (gateways) and then join the sluggish jungle streams of 
Amazonia, whose branches spredd out over half a continent before 
reaching the Atlantic, nearly 3,000 miles away. The third is that 
of Lake Titicaca, an inland system, complete in itself, fed by per- 
petual snow. The Desaguadero river, a shallow stream, empties 
into Lake Aullagas (Pobpb), thence into a series of salars (salt 
swamps) to the south, lvhere its waters eventually ev~porate .  
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F l o r a  a n d  Fauna.-The coast desert seems to be l~i thout  1 
vegetation except cacti, Furcraea and occasional clumps of 
gnarled algarroba trees (Prosopis juliflora), the sweet pods of 
which are used for cattle food. South of 8' S., however, garzias 
are followed by a sparse, fugitive plant cover upon the hills. I t  
springs up as if by magic, growing more luxuriant up to about 
3,000 ft., following the mists so closely that it  indicates the limit 
of their distribution. On the other hand, all streams are lined 
with vegetation-acacia, willow, pacay, pepper trees, thorny 
Leguminosae, bushes and tall reeds. Where irrigation is possible 
there are crops and orchards including such delicious native fruits 
as cherimoya (Anona cherimolia) and palta (Persea gratissima). 

The fauna of the coast zone is poor, consisting of rodents, 
armadillos, bats, scorpions, lizards and poisonous vipers in the 
sugar fields. There are owls, vultures and birds of prey. Otters 
live in some of the streams. I n  contrast is the teeming ocean 
which abounds in fish and bird life. 

I n  the valleys of the western slopes, xerophytic vegetation may 
reach as high as ~ o , o o o  ft. with geranium, heliotrope, floripondio, 
fruit trees and temperate zone crops, where irrigated. The zone 
of seasonal grass steppe and small perennial plants begins a t  
about 8,000 feet. Above 12,000 ft., the treeless puna has hard 
grasses, mostly ichz~ (Stipa jarava). Clumps of yareta (Bolax 
globaria) are used as fuel. On low-lying damp lands, distichia 
moors form a continuous carpet. Lichens and mosses and some 
Compositae climb to 16,000 feet. Near Lake Titicaca grows the 
totora (Scirp~cs ripariz~s), reeds which in bundles serve to make 
boats for the Indians. This bleak height is the original ,home of 
the potato, oca (Oxalis tuberosa), 2~1121~0 (U~~IICIIS tz~berosus), as 
well as quinoa (Chenopodizun quinoa), a grain peculiar to P'eru, 
wllicll heads at  high altitudes, and is a staple Indian diet. No 
other cereal except barley will head a t  these altitudes. In valleys 
there is elder, alder and Cantz'a buxifolia, the ca~ztu shrub of the 
Incas, with leathery leaves and large red flowers. There are great 
stands of queguar (Polylepis racemosa), gnarled old evergreen 
trees 15 to 20 ft. high, and qz~isuar (Buddleia incana) on the 
valley walls, together with a fibrous plant I 2 to 18 f t .  high, 
(Poz4rretia gigantea), whose prickly leaves and thorns are 
the bane of shepherds. If deep enough, the valley floors have 
xerophytic vegetation like that of coast \ ~lleys (Marafion). 
Tropical crops are grown in lower valleys, sugar up to 6,000 feet. 

The Camelidae are the most important animals of the sierra, 
llamas, alpacas, huanacos and vicuiias. Two rodents, viscacha and 
chinchilla, live among the rocks. There are quantities of water and 
game birds on the clear lakes and several species of fish. The 
condor (Sarcorhamplzus gryphzcs) is seen in the loneliest places. 

The tropical rain forest of the montaiia extends up the eastern 
slopes to 8,000 it .  or more, even crossing the divide north of 8" S. 
I t  is a dense mass of vegetation, with occasional openings of soft, 
short grass which increase in extent above 6,000 feet. Nowhere is 
nature more prodigal. Cabinetwoods, dyes, aromatic plants and 
spices, rubber, vegetable ivory-the list of beneficent plants is 
inexhaustible. Animal life is identical with that of Brazilian 
Amazonia. (See AMAZON : Flora and Fauna.) (M. T .  BI,) 

Population.-On June 9, 1940 the first nationwide census 
since 1876 mas taken. This showed a total of 6,207,967 persons 
actually counted, but the census commission, on the basis of corn- 
plicated checks and calculations, officially estimated that 7.4927% 
of the total population, with percentages varying from depart- 
ment to department, or 465,144 persons, had been omitted from 
the count-aside from the forest area of the Amazon slope. In  
the latter, actual census was not possible, but reports of police 
and military authorities, teachers, missionaries and explorers were 
checked by census officials, some of whom personally inspected 
the area. In  consequence, it  was officially estimated that the 
grand total in those regions was 350,000. This, with the adjusted 
census from other districts, gave a total population for the entire 
country of 7,023,111. 

The Indians of Peru come from three general stocks, the Qud- 
chua (numerically the largest), Colla or Aymarri (in the Titicaca 
basin), and Chunclzo. The sierva Indian is very strong, silent and 
apathetic and stolidly endures hardship. He resists cold and is able 

to carry great weights for long distances. His homespun clothing 
has altered little since the conquest. His house is a thatched stone 
hut with a door for its only opening. His food is dried mutton, 
salt beef or llama meat, maize, oca, frozen potatoes and cakes of 

quinoa. The universal beverage is maize 
chicha. His implements are few and simple. 
Only coca and alcohol induce him to toil 
for more than bare necessities. His occu- 
pations are livestock raising, primitive 
agriculture, mining and driving pack trains. 
H e  travels day and night, if necessary, fol- 
lowing his flock of llamas with hoarse 
cries, throwing his sling, climbing rocks, 
fording streams, crossing the puna, sleep- 
ing anywhere at  night in spite of snow and 
hailstorms. The life of an Indian consists 
of two parts, drudgery and orgies on feast 
days. Indians of the montaZa (Chunchos), 
divided into scores of tribes speaking as 
many languages, differ greatly in habits 
and customs. These tribes, isolated and 
independent, are all in a low state of cul- 
ture (see BRAZIL). Coast Indians, mostly 
half-breeds, have special terms for all de- 

S I E R R A  I N D I A N  B E S I D E  A  grees of C O ~ O U ~  and race. The fell7 Negroes, 
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slaves imported in colonial times, live 
only on the coast. They were formally emancipated in 1855. The 
first Chinese coolies were brought in under contract for the ex- 
traction of guano in 1849. Most of them went originally to the 
Chincha islands, but after the boom in guano subsided, became 
agricultural labourers, artisans and small shopkeepers on the 
mainland. The Japanese came in the 20th century. Official statis- 
tics show 22,738 alien Japanese out of the 63,805 foreigners in the 
country in 1939, and 16,356 Chinese. Lima and Callao together 
have two-sevenths (17,987 in 1939) of all the foreigners. Italians, 
Spanish, British, Germans, North Americans, French and Chileans, 
in the order named, constitute the chief white foreign elements. 

Publ ic  Health.-Malaria, the disease of greatest incidence, 
is most prevalent along the coast and in populated centres of 
the jungle. Tuberculosis is more common along the coast than in 
the mountains. Water-borne diseases are found in most of the 
country. Verrzrga peruana (Carrion's disease) is found exclusive- 
ly in certain tropical valleys. A ministry of public health, labour 
and social security was founded in 1934, one of many signif- 
icant; measures for the improvement of public health. Compul- 
sory social security, established in 1936, covers risks of ill- 
ness, maternity, disability, old age and death. Benefits are 
constantly being extended. Popular restaurants and workers' 
dwellings have been constructed, hospital facilities have been 
greatly improved and expanded. Extensive work in sanitation has 
been co-ordinated since 1937 by the Direccidn General de Salubri- 
dad Pziblica (public health service) created a t  that time. 

Education.-Since the establishment of a separate ministry of 
public education in 1934, there has been a notable advance in 
education. This agency directs Peru's highly centralized system 
of public education, with the National Council of Education exer- 
cising advisory functions. Education is free and compulsory 
for children between 7 and 14. More than 490,000 pupils were 
enrolled in 4,727 elementary schools, as compared to 379,643 in 
3,789 schools in 1933. Many, especially in cities, are housed 
in modern buildings. Rural education is carried on through a 
combination of the efforts of Indian communities, the government 
and business men and agriculturists. In  1939 there were 47 
colegios (high schools) and normal schools with an enrolment of 
over 14,000 students. A large number of private colegios oper- 
ate under government regulation and with government subsidies. 

The oldest and largest university is the University of San 
Marcos, founded in 1551, the oldest university in America, which 
has faculties of letters, law, medicine, dentistry, pharmacy, 
econoillics and business administration. The universities of Cuzco, 
Trujillo and Arequipa and the private Catholic university at  Lima 
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have more limited facilities. In  1939 there were 4,007 univer- I 
sity students (3,360 men, 647 women), compared to 4,796 in 
1938 and 2,738 in 1929. All institutions of higher learning are 
directly controlled by the government, which contributes heavily 
to their support. Numerous special schools are maintained, in- 
cluding the National School of Agriculture, the National School 
of Engineering, military and naval schools, six industrial schools 
and schools for handicapped persons. 

Science a n d  Literature,Peruvian literature does not ante- 
date the Spanish conquest. The QuCchua drama, Ollanta, which 
purports to be pre-Spanish, was 
really written about 1770. The 
earliest accounts of Peru and its 
inhabitants were chronicles writ- 
ten by e y e w i t n e s s e s .  Chief 
among them are the Comentarios 
reales by Garcilaso de la Vega 
(1535 3-16151, whose mathe: was 
of the Inca blood royal, Crdnica 
del Perzi by p. de Cieza de Lecin 
( I  5 j3 ) and Histork  lzatzlrai y c v z c o ,  A N  I N ~ T I T U T I O N  OF LEARN-  

.moral de las Ilzdias (159o), by I N G  IN 1598 

Jose de Acosta. Several chronicles, including the Royal cornmen- 
taries, have been translated illto English by Sir Clements R .  
Markham, and published by the Hakluyt Society of London. The 
bulk of 17th and 18th century literature is history, accounts of 
exploration or raids of British pirates. Many scientific investiga- 
tions during the last half of the 18th century are embodied in 
El Mercztrio Peruano, a periodical founded by Hipdlito Uninue 
in 1791. Dr. Unbnue wrote a book on the climate of Lima, 
founded the A?$teatro Anatd?nico in 1792, and the Colegio de 
Medicina de San Fernando in 1811. The most prolific writer of 
the colonial period was Pedro de Peralta Barnuevo (1663-1;43), 
who was not only poet laureate of the viceroy, but wrote more 
than 60 astronomical and mathematical works. In  the late 18th 
century there mere many scribblers of light, humorous verse and 
pleasant romances, devotional writings in both verse and prose and 
dramas for instructional purposes. Mariano Melgar ( I  791-1815) 
wrote plaintive love songs and patriotic odes. After Peruvian in- 
dependence (18211, both science and literature gained new life. 
Mariano Eduardo Rivero with J. J. von Tschudi published AlztigSe- 
dades perzlanas in 1851, one of the earliest scientific studies of 
prehispanic culture in Peru. Geografia del Perk by Mateo Paz 
Soldin appeared in 1862; his Diccionario estadistico y geogrdfico 
del Perk in 1877. The most important works during this period 
were those of the Italian savant, Antonio Raimondi (182;-go), em- 
bodied in El Peni: estzrdios mi?zeraldgicos, etc., Lima (18;?-19pz) 
and of Manuel de Mendiburu (1805-1885)2 Diccionario hzstdrzco- 
biogrdfico del Pert2 (~874-90, and revised edition 1935-38). 

Political satire in verse and prose, eulogies of liberty and odes 
to civilization characterized the literature of the revolution. 
About 1830 this artificiality gave way to romanticism. Felipe 
Pardo y Aliaga (1806-68) and Manuel Ascensio Segura (1805- 
71), who wrote comedies about the established order, are the 
founders of the national theatre. Among writers since their day 
three are pre-eminent. Ricardo Palma (18~33-1919) recreated 
anecdotes of the colonial period in six volumes of Tradiciones 
peruanas, a treasure house of Peruvian history and culture. 
Manuel Gonzblez Prada (1848-1918) was a poet, radical phi- 
losopher and essayist. JosC Santos Chocano (1875-1934), poet 
of the new literary school received his inspiration in the geog- 
raphy, history, flora, fauna, legends and mythology of Peru. Liter- 
ature since the declaration of the republic has been studied by 
JosC de la Riva Agiiero in Cardcter de la literatura del Perzi 
indepe?zdie?zte (1904) and by Ventura Garcia Calder6n in his 
anthology, Del romanticisrno a1 ntodernis~no (1910). Francisco 
Garcia Calderbn is internationally known for essays on contem- 
porary history, philosophy and literature ( L e  Pdrou co?ztemporain, 
1907, and Ddmocvaties latilzes de l'Amd~.iqne, 1912). Among the 
contemporary writers in Peru, some, like Luis Alberto Sbnchez 
(1901- ), have attained fame. Among contemporary men of 
learning may be mentioned Julio C. Tello and Luis E. Valcarcel 

(archaeology); H, H. Urteaga and Carlos Wiesse (history); Vic- 
tor M. Ma6rtua (jurisprudence); FedericoVillarreal(18~0-1923) 
(mathematics) ; and Oscar Mird Quesada (philosophy). A recent 
type of architecture (neo-Peruvian) combines Inca and Spanish 
colonial characteristics. There are several artists of international 
reputation, such as Carlos Bacaflor. Among composers, J. Valle- 
Riestra (1858-1925) wrote several operas, the most famous of 
which, Ollanta, was inspired by the Indian music of the sierra. 

Religion.-The Roman Catholic church is protected by the 
government. Under the archdiocese of Lima, there are 11 dioceses 
(Piura, Trujillo, Cajamarca, Chachapoyas, Iquitos, Huarbs, 
Huinuco, Ayacucho, Arequipa, Cuzco and Puno) and four prefec- 
tures in the Amazon country. These dioceses have their own 
seminaries for the education of the priesthood; that of Arequipa 
being renowned for its influence in church affairs. There is a 
Catholic university a t  Lima. The country has produced two 
saints: San Toribio, archbishop of Lima from 1578 to 1606, and 
Santa Rosa, patron saint of Lima (1586-1616). 

Po l i t i ca l  Divisions.-Under the Spaniards the country was 
divided into intendancies (intendencias). These have largely sur- 
vived under the modern designation of "departments." Depart- 
ments are subdivided into provinces, and provinces into districts. 
There are at  present 2 1  departments and two separate ~rovinces. 
These, with their capitals and populations for 1940 census are as 

, 
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Cities.-The largest cities are Lima and Callao, with 533,645 
and 69,601, respectively, in 1940 Arequipa and Cuzco have around 
80,000 inhabitants, and Trujillo, Chiclayo, Iquitos, Huancayo, Ica, 
Cerro de Pasco and Piura more than 15,000 each. On the coast 
the largest settlements are not ports, but towns in the fertile val- 
leys a few miles inland. Ports usually consist of offices and ware- 
houses near the landing stage on an open roadstead and a cluster 
of adobe houses. Towns in the sicma coincide with agriculturally 
productive areas, intermontane basins (Cajamarca, Cuzco) or rich 
valleys (HuarLz, Huancavelica), except for mining communities. 
In  the montaiia there are river ports, but only one town of impor- 
tance (Iquitos). Towns are all built on the same plan-a quad- 
rangular plaza surrounded by public buildings. The church is 
often a fine example of Spanish colonial architecture. The condi- 
tion of the plaza is an index of the prosperity of the community. 
Streets, crossed by others at  right angles, extend from it in parallel 
lines. The houses, usually of adobe, are built around courts, and 
are one or two stories high, the second with a balcony encircling 
the patio. Windows overlooking the street are covered with iron 
grilles. Flat roofs characteristic of the coast are replaced in the 
sierra by high-pitched tile roofs. 
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T r a n s p o r t a t i o n  a n d  Communication.- The program of 
construction authorized by congress in 1920 included the con- 
struction of two longitudinal trunk highways, one in the sierra, 
one along the coast, and a series of crossroads, thus reverting to 
the plan of the Incas. Although most of the highways have been 
built in the coastal region, where they connect the principal cities, 
recent years have seen their extension from the coast over the 
sierra to  the western edge of the montafia. The Central highway, 
opened in 1935, the most important of these, connects Lima with 
Oroya, where it joins the highway system of the department of 
Junin, and recently has been extended to La Merced in the nzon- 
taEa. A second route over the Andes from Lima to Huinuco to 
Tingo Maria is being extended to Pucallpa on the Ucayali river, 
an Amazon tributary. 

Highway progress was given great impetus by the launching of 
a three-year highway program in 1937. This project contemplates 
the construction of new roads into the mountain region, the im- 
provement of roads already existing, the continuation of work 
on the Pan American highway along the coast and the completion 
of the longitudinal highway running the length of the sierra from 
Huinuco southward to the Bolivian border. The greater part of 
the Peruvian section of the proposed Pan American highway has 
been asphalted. In  1939 there were 23,609 km. of highway as 
compared to 21,843 in 1937 and 21,109 in 1936. About 58% of 
this was gravel road. The great increase in road construction has 
multiplied the number of persons employed in this work many 
times. I n  1939, 23,944, motor vehicles were registered. Of these 
58% were registered in the department of Lima. Automobile 
transportation was greatly aided by the suppression, in 1936, of 
all local barriers and tolls on public roads. 

The first South American railway line was opened in 1851 be- 
tween Lima and Callao. I n  1937, there were 4,448 km. of railway 
lines, of which 2,011 km. were owned and operated by the Peru- 
vian corporation, 904 km. by the state, 681 km. by private indus- 
tries and 852 km. by several small companies. Since 1929, the 
amount of trackage has remained almost stationary. Mineral 
products make up over 33% of all freight tonnage, and agricul- 
tural products about 15%. 

The two chief railroad systems are the Central Railway of Peru, 
connecting Lima and Callao with the leading mining section of 
the country, and the Southern railway, which serves southern 
Peru and links it with Bolivia. The main line of the Central, 
which runs from Callao to Huancayo by way of Oroya, reaches an 
altitude of 15.805 ft. and is the highest standard-gauge railroad 
in the world. Two separate lines continue the Central: the Cerro 
de Pasco railroad, from Oroya to Goyllarisquizga (132 km.) 
and a state-owned line from Huancayo to Huancavelica (147.5 
km.). The Southern railway has a total ?lain-line length of 862 
km. and runs from Mollendo to Cuzco via Arequipa and Juliaca, 
and from Juliaca to Puno on the shores of Lake Titicaca. At 
Puno, a steamship line provides passage to  the Bolivian port of 
Guaqui, which is connected with La Paz, capital of Bolivia, by the 
Guaqui-La Paz railroad. As La Paz is linked by rail with Argen- 
tina it is possible to travel from Mollendo to Buenos Aires almost 
entirely by train. 

Peru has steamship connections with the principal countries 
of the Americas, Europe and Asia. In  addition there are several 
lines maintaining coastal services, the principal one being the 
Peruvian Steamship company, which serves the coast as far north 
as Guayaquil. Callao is by far the most ipportant seaport. Be- 
tween 1930 and 1940 its facilities were doubled. Mollendo, form- 
erly second in importance, is now all but superseded by the new- 
ly created harbour of Matarani, several miles to the west, with 
which it  is connected by railway. Other ports on the Pacific 
include Talara, the oil-shipping centre, Paita, Pimentel, EtEn, 
Puerto Chicama, Salaverry and Huacho, outlets for sugar and cot- 
ton, and PEsco. There are over 5,400 mi. of navigable tributaries 
of the Amazon in territory claimed by Peru. The chief river port 
on the Amazon is Iquitos, 2,653 mi. from the Atlantic. 

The national postal and telegraph system is administered by 
the Marconi company, under control of the ministry of the in- 
terior, by an agreement made in 1921 for a period of 21 years. 

The radio and cable systems are also operated by independent 
companies. 

Aviation.-Since the opening of the first air line in 1928, great 
advances have been made in commercial aviation. The Faucett 
aviation system, extending the entire length of the country, is 
the largest. Until April 1941, when it was taken over by the 
government, the Condor air lines, a subsidiary of the German 
Lufthansa, operated important services from Lima to Arequipa 
and thence to La Paz (Bolivia), with a connection there with an 
affiliated service to the Brazilian coast, and to Cuzco and Peru's 
Amazon river port of Iquitos. A government-owned line also 
serves Iquitos and the mo?ztada, with connections a t  San Ram6n 
which reduce time to Cerro de Pasco. The Pan American-Grace 
airways ("Panagra") main route from Panama to Chile gives 
ample external communication as well as serving several major 
points within the country. 

Commerce.-Peru is essentially a producer of raw materials 
for world markets and a consumer of finished goods. In  colonial 
times metals were the chief exports, and in the 19th century 
guano and nitrates, until the loss of the nitrate regions in the War 
of the Pacific. That war was a serious blow to Peru's export 
trade, and recovery was slow. In  the 20th century, however, 
many new resources were developed, largely with foreign capital. 
Not since 1921 have import values exceeded those of exports. The 
difference between the two, however, has usually been offset by 
"invisible" items, as dividends to foreign stockholders, national 
debt service and the like. 

The principal exports are petroleum and its derivatives, cotton, 
metals, sugar and wool. Imports are more diversified, but are, 
essentially, manufactured goods and foodstuffs The principal 
import categories, machinery and vehicles. textiles, metal prod- 
ucts, chemicals and pharmaceuticals and dyes, paints and inedible 
oils, together account for two-thirds of all import values, with the 
first named representing roughly 20%. 

The United States leads in both imports and exports. Propor- 
tions of other important countries are indicated in the accom- 
panying table. Other South American countries take around 20% 

of all exports and supply some 10% of the imports. Argentina, 
Brazil and Uruguay are large purchasers of petroleum products, as 
is Chile to a less extent; Chile and Bolivia are heavy consumers 
of Peruvian sugar (116.508 tons and 17,463 tons, respectively, 

in 1939). In  return Peru takes miscel- 
laneous foodstuffs, notably Argentine 
wheat and Chilean nitrates. 

Agriculture.-Under the Inca empire 
agriculture achieved a perfection never 
equalled since. During this period the po- 
tato was developed from the wild, bitter 
tuber, and other plants as well. Total lands 
cultivated are estimated a t  about 3,617,- 
ooo a c ,  or 12% of the country's area. 
The chief crops are cotton, sugar, cereals 
and potatoes. 

Cotton, the most important money crop 
and leading agricultural export, is indige- 
nous to  Peru and has been cultivated since 
pre-Columbian times. I t  is grown almost 
exclusively in the irrigated coastal valleys 
of the central region and around Piura in 

sr C O U RT ES Y  OF T HE M U S E U M  the north, and yields around 463 lb. per 
OF T H E  U N I V E R S I T Y  O F  PA 

I N D I A N  O F  SOUTH C E N -  
ac., considerably more than the United 

TRAL PER,,, A States average. The long-staple native 
F R A M E  ON W H ICH BALATA Tangiiis variety comprises the bulk of the 
( C H I C K L E  G U M )  IS DRY- crop Other varieties are the Pima and 
ING AlcalB. I n  1938 some 469,349 ac. were 
planted in cotton. 

Sugar, the second money crop, is produced especially around 
Trujillo, Chiclayo and Chancay in the north, with some 132,255 
ac planted in 1939 Around 80% of the Peruvian sugar is ex- 
ported. 

The chief subsistence crops are wheat, corn, potatoes, beans, 
barley and quinoa (a  milletlike cereal). Wheat (about 333,795 
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the islands with a living carpet and fill the air with clouds that 
obscure the sun. Among them are cormorants, pelicans, gannets, 
penguins, gulls and terns. The actual deposits are now protected 
by law, since "mineral" deposits, over 3,000 ft. thick, were 
largely exhausted during the boom. Production in 1938 reached a 
total of 168,633 metric tons, of which only 16,698 tons were ex- 
ported. Ordinarily demand exceeds the supply, which is rationed 
among farmers in accordance with their needs. 

P a s t o r a l  Industry.-Stock raising has been carried on ever 
since the conquest, practically entirely in the Pacific highlands 
and the elevated savannas of the Amazon slope. The country is 
practically self-sufficient in meats, and exports wool, hides and 
skins. Llamas, used as beasts of burden, and vicufias and alpacas, 
noted for  their fine quality wool, are native to the country. 
Recent statistics are lacking, but estimates in 1929 showed the 
country had 11,209,235 sheep, 1,805,853 cattle, 688,696 hogs, 
638,169 goats, 608,380 alpacas, 598,873 llamas, 432,108 horses 
and 395,431 mules and asses. 

Mining.-Peru is the classic land of gold and silver. Its yield 
has been so great that it  smacks of legend. The reputedly 
fabulous treasures that attracted the Spanish conquerors were 
somewhat exaggerated, however, especially as to gold, and actual- 
ly the "gold of Peru" was silver. Between 1493 and 1937, it  is 
estimated, more than 1,6oo.ooo,ooo oz. of silver and 8,500,ooo 

All mineral production varies greatly from year to year. From 
1936 to 1939, vanadium production rose from 288 to 1,950 tons. 

Manufacturing.- In spite of many new enterprises, the coun- 
try as  a whole cannot be said to have reached the industrial stage 
of development. The largest plants are in connection with extrac- 
tion of resources, as copper smelters and oil refineries. Aside 
from these the greatest progress has been made in the textile 
industry, which obtains its raw materials from the domestic cotton 
and wool and from imported silk. I n  1937 there were 11 cotton, 
7 woollen and 9 silk mills, and 2 2  small mills producing a variety 
of knitted garments. These are principally in Lima and Callao, 
with some establishments in Arequipa, Cuzco, Ica and Huancayo. 

Tobacco and matches are both government monopolies. (See 
LIMA; CALLAO; AREQUIPA.) 

Fore ign  Investment.-A large portion of agricultural, min- 
eral, commercial and industrial development has been dohe by 
foreign capital, and foreign interests still have extensive holdings 
in the country. Direct investment is estimated a t  around $350,- 
ooo,ooo, with North Americans (who also hold most of the ex- 
ternal bonds) and British controlling at  least four-fifths of the 
whole. United States direct investments include mining, shipping, 
petroleum, aviation and sugar. British interests are in shipping 
and mercantile enterprises, railroads, mining and petroleum. In  
addition, there are important Italian holdings in mines, textile 

oz. of gold, with a combined value of about $2,000,600,000, were 
extracted. Nevertheless, i t  has never been as truly important as 
agriculture. Today, the mineral industry ranks second in im- 
portance and is a major source of government revenue, but both 
mining and petroleum together give direct employment to but 30,- 
ooo persons a t  most. Furthermore, nearly all mining and oil pro- 
duction is in the hands of foreigners, so that a relatively small 
portion of the benefit accrues to the country itself. 

Petro1eum.-Petroleum is the outstanding mineral product. 
Although its existence was known even in colonial times, it  was 
first exploited in 1878, and not until the 20th century has 
it become a major industry. The great centre of actual produc- 
tion is in the northern coast zone in the departments of Piura and 
Tumbez, where the development has been made by British capi- 
tal. (See PIURA.) Other petroliferous areas lie along the Huallaga 
river and around Puno a t  the Peruvian end of Lake Titicaca. 
From a peak of 17,593,149 bbl. in 1936, production has declined 
sharply lo  12,451,300 bbi, in 1940. 

Coal is mined in several areas from Jatunhuasi (east of Lima) 
t o  Cajamarca province in the north. Coal reserves have-been 
estimated to be as high as 199,432,000,ooo tons, 64% of which is 
anthracite. (See CERRO DE PASCO.) 

Metals.-In point of value of production copper, silver, gold, 
lead, zinc and vanadium are the most important metals. These 
are found throughout almost the entire Peruvian cordillera, but 
the principal mines in actual operation are nearly all in the 

of the de Pasco, and around g6% of 'OWer 
mined ls produced in the Junin. (See CERRO DE 
PASCO.) 

The de corporation, a North American 
controls the copper industry, and maintains large smelters a t  
Oroya. The bulk of Peruvian gold and silver output is in con- 
junction with copper mining, and the Cerro de Pasco corporation 
accounts for 60% of Peru's silver and 25% of her gold produc- 
tion. 

Lead and zinc are also mined in the same area, but important 
lead mines are also in Cajamarca, Ancash and f i n o  departments. 
The Minas Ragra mines, on the very crest of the Andes, near 
Cerro de Pasco, produce 30% of the world's vanadium. Other 
important minerals include antimony, tin, bismuth, manganese, 
tungsten, molybdenum and sulphur. Production of the four lead- 
ing metals in the period 1936-39 was as follows: 

Perzrvier, F m . g n  Trade, 1937-1940 
(% to and from leading countries, and grand totals in millions of sols) 

United states 

GreatBritain . . 
G~~~~~ , . . 
France . . . 
Canada . . . 
Chile . 
Argentina . 
Belgium . . . 
Japan . . . 

GRAND TOTAL: 

Leading Export Cornwzodities 
(with % of total value contributed bjr cach, ~ ~ j i - ~ ~ ]  

Petroleum Copper Gold Other 
trates ------- 

1938 33.9 16.9 
I939 29.0 17.7 2.2 :::: 33:; 

ac. in r939) is raised in the highland valleys, especially in 
Junin and Huancavelica departments, but production takes care 
of only one-half of domestic needs. Rice is raised in the northern 
valleys (103,029 ac, in 1939). I t  was formerly imported in con- 
siderable quantities, but production is now all but adequate for 
domestic requirements. 

~ ~ i ~ ~ ,  a native crop of the country, is the staple food every- 
where. Barley and quinoa are grown in the regions, 
The indigenous potato is raised throughout the more temperate 
zones. Tobacco, fruits and coffee are also raised, the last-named in 
sufficient volume to provide around 45,000 bags a year for export. 

Forest products include rubber and balata, quinine, a native 
of Peru, tagua (the vegetable ivory of commerce), and mahogany, 
cedar and other timber. Coca (Erythroxylon coca) is a product 
peculiar to the eastern slopes of Bolivia peru, and is the 
Indian's cure-all. By masticating the leaves he is able to per- 
form incredible tasks with little food. 

Guano.-Closely related to  agriculture is the important guano 
industry of the islands off the coast. Guano exerted a profound 
influence on the economic and political life of Peru during the 
19th century. Though used by prehistoric peoples, i t  was not 
exploited until 1841-79, when it  became the chief source of rev- 
enue. The birds which d e ~ o s i t  i t  are so numerous that they cover 

Exports 
. 1940 ------- 

42.9 
12.1 

,04 
2.3 
1.5 

I0.I 
5'' 

7:i 
406 

Imports 

1939 

3°~4 
19.6 
6.0 
5.6 
1.1 
7.8 
5.8 
2.3 
2.4 

381 

1937 
22.2 
22.8 
13,7 

7.3 
7.2 
6.0 
5.' 
3. j 
I.1 

36j 

1937 

35.4 
10.3 
19,7 
2.0 
2.3 
2.1 

::: 
235 

1938 
''.' 
20.0 
10,6 
6.4 
4.9 
6.0 
i.8 
2.8 
0.6 

342 

1 9 ~ 8  

34.3 
10.1 
20,3 

2.7 
1.9 
2.0 

i:: 
260 

1939 

41.1 
8 4  

14.7 
3.6 
2.7 

5.4 

2j6 

1940 - 
53.' 
9.2 
I.4 
1.8 
3.3 
I.9 
i'8 

;:g 
319 
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mills, electric power and banking; German in sugar; and Japanese 
in small agricultural enterprises. 

Government.- The supreme law is the constitution of April 
g, 1933, as amended in 1936 and 1938. The government is com- 
posed of three branches: legislative, executive and judicial. The 
country is divided into departments, provinces and districts, 
which are largely under central control, with their executives 
appointed by the central government. Departmental councils, 
however, are elected. 

The national legislative authority is in the bicameral congress, 
the number of whose members is determined by law (48 senators 
and 140 deputies, according to the electoral laws of 1939). Sena- 
tors are elected by the departments, deputies by the provinces, 
and serve six-year terms. 

A third of each house's membership is renewed every second 
year. 

Executive authority is in a president and two vice-presidents, 
elected for six-year terms. The president is ineligible to  serve 
in the term succeeding his own. There are nine executive depart- 
ments, or ministries: interior and police; public education; mar; 
development; foreign affairs; justice and "worship; finance and 
commerce; navy and aviation; public health, labour and social 
welfare; each is headed by a minister. 

Justice is administered by a supreme court, superior courts in 
the departmental capitals, judges of first instance in the pro- 
vincial capitals and local judges. Members of the supreme court 
are elected by congress from a panel submitted by the pres- 
ident; superior court judges are appointed by the president upon 
nomination by the supreme court. 

Suffrage is granted to all literate males over 21 and married 
males over 18 years of age, and, in municipal elections, to 
adult and married women. Voting is compulsory for literate 
males between 21 and 60. I n  the 1939 presidential elections, 
419,945 votes were cast. 

A r m y  and Navy.-The regular army was approximately 12,- 

203, as of 1940, although its strength has been somewhat im- 
proved since, both in numbers and facilities. Reserves are about 
20,000. 

The anny, German-trained, is highly efficient. In  addition there 
are around 8,000 police and civil guards. 

The navy includes two gunboats, two destroyers, four sub- 
marines and some smaller craft, with a personnel approximating 
2,500 officers and men. 

The air force, which included 80 aeroplanes in 1940, has been 
trained by an Italian air mission. The mission was, however, re- 
placed in 1941 by a United States mission. 

There is a naval academy at  La Punta (Callao), an aviation 
school a t  Las Palmas, near Lima, and several military schools. 

The 1940 budget apportioned 27,500,ooo sols to the ministry 
of war, and 16,968,000 sols to the ministry of navy and aviation. 
These represented increases, respectively, of 2,600,000 sols and 
I ,goo,ooo sols. 

Finance.-The national revenues are derived rather heavily 
from duties on imports and exports, which contributed 31% of 
the total in 1940. Direct taxes and state monopolies contribute 
around 14% each. 

The 1940 budget, highest on record, called for expenditure of 
216,000,000 sols, with the largest allotments to the ministries of 
finance and commerce (28%), interior and police (19%), war 
( I S % ) ,  education ( I I % ) ,  navy and aviation (9%). 

The public debt in 1939 was 807,524,000 sols, of which 62.7% 
was external, 10% internal and 27.3% floating and short-term 
loans. 

The external loan represented $120,538,228 and £4,347,147, 
principal and accrued interest. 

Currency.-The monetary unit is the gold sol (uncoined), with 
a legal content of .o13544 fine troy ounces, and divided into roo 
centavos. I t s  value averaged 22.39 U.S. cents in 1938, 18.75 
cents in 1939 and 16.21 cents in 1940. 

The Central Reserve Bank of Peru, established in 1931, is the 
only bank of issue. (L. W. BE.; A. S. G.) 

Weights  a n d  Measures.-The legal standard is the French 

metric system. I t  is in use in the customhouses and in foreign 
trade, but the old units are still commonly used among the people. 
These are the ounce (1.014 oz., avoirdupois) ; Spanish libra (1.014 
lb. avoirdupois); Spanish quintal (101.43 lb. avoirdupois); 
arroba (25.36 lb. avoirdupois); wine arroba (6.70 imperial gal- 
lons); galdn (.74 of an imperial gallon) ; vara (32.91 in.) and the 
square vara (.835 sq.yd.). 

History.-Ruins of vast edifices at  Tiahuanaco just south of 
Lake Titicaca, a t  Cuzco and a t  Ollantaitambo appear to have been 
erected by sovereigns with unlimited cpmmand of labour. Of their 
origin nothing is known, for they are entirely unlike the later Inca 
structures. Settlement of the Cuzco valley by the Incas, or "people 
of the sun," probably took place in the 13th century. They already 
possessed a considerable civilization. Their empire dated from 
the victories of Pachacutec Inca about a century before Huayna 
Capac, the Great Inca, who died in 1526, one year before Pizarro 
first appeared. 

The consolidated empire extended from the river Ancasmayo 
north of Quito to the Maule in Chile.' (See INCA.) 

In March I 526, a contract for the conquest of Peru was signed 
by Francisco Pizarro, Diego de Almagro and Hernando de Luque. 
In 1527 Pizarro landed a t  Tumbez. The next year he went to 
Spain, and in 1531, with his brothers returned to Tumbez. The 
civil war between Huascar and Atahualpa, sons of Huayna Capac, 
had been fought out in the meanwhile, and the victorious Ata- 
hualpa was at  Cajamarca, whither Pizarro with 183 men made his 
way. On Nov. 15, 1532, after a friendly welcome from the Inca, 
Pizarro treacherously seized him. In  Feb. I 533 Almagro arrived 
with reinforcements. I n  spite of fulfilling an agreement t o  provide 
a vast ransom in gold and silver, the Inca Atahualpa was murdered 
on Aug. 29, 1533; in November, Pizarro entered Cuzco. H e  
allowed Manco, the legitimate son of Huayna Capac, to be sol- 
emnly crowned. Almagro then undertook an expedition to  Chile, 
and Pizarro founded the City of Kings (Lima), on Jan. 18, 1535. 
A dispute arose between Francisco, Juan and Gonzalo Pizarro and 
Almagro as to the limits of their respective jurisdictions; Al- 
magro was defeated near Cuzco in 1538 and executed. His adher- 
ents recognized his young half-caste son, a gallant youth gen- 
erally known as Almagro the Lad, as his successor. Bitterly dis- 
contented, they conspired a t  Lima and assassinated Francisco 
Pizarro on June 26, 1541. 

Meanwhile, Vaca de Castro had been sent out as governor by 
Charles V. On Sept. 16, 1542, he defeated Almagro the Lad and 
beheaded him at  Cuzco. 

Civi l  Wars.-The "New Laws" code was enacted in 1542 
whereby grants of estates (encomiendas) on which the inhabitants 
were bound to pay tribute and give personal service, reverted to  
the crown on the death of the holder. Blasco N G e z  de Vela was 
sent out in 1544 as first viceroy of Peru to  enforce the "New 
Laws." Their promulgation aroused a storm among the con- 
querors. Gonzalo Pizarro rebelled and entered Lima on Oct. 28, 
1544. The viceroy fled to  Quito, but was followed and killed in 
Jan. 1546. The "New Laws" were revoked. Pedro de la Gasca, 
first president of the court of justice of Peru, arrived in 1547, 
and in April 1548 defeated and executed Gonzalo Pizarro near 
Cuzco. La Gasca made a redistribution of encomiendas to  the 
loyal conquerors, which caused great discontent, and left Peru 
before his scheme was made public in .Jan. 1550. Don AndrCs 
Hurtado de Mendoza, marquess of Caiiete, entered Lima as vice- 
roy on July 6, 1555, and ruled with an iron hand for six years. All 
leaders in former disturbances were sent to  Spain. Magistrates 
were ordered to execute all turbulent individuals. Unemployed 
persons were sent on distant expeditions. The viceroy came to 
an agreement with Sayri Tupac, son and successor of the Inca 
Manco, and granted him a pension. Schools and towns were 
founded, wheat, vines, olives and European domestic animals 
introduced. From this time there was a succession of viceroys 
until 1824. 

The splendour of their entourage was unexcelled. Meanwhile, 
in the sierra, Indians were being exterminated in an extravaganza 
of destruction. 

Viceroyalty.-Don Francisco de Toledo (viceroy I 569-8 I ) ,  
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fearing that the little court of the Inca Tupac Amaru might prove 
rebellious, beheaded the last of the Incas a t  Cuzco in the year 
I57r. Toledo's Libro de Tasas fixed taxes on the Indians, exempt- 
Ing all under 18 and over 50. I n  addition to the tribute, there was 
the mita, or forced labour in mines and farms; he enacted that 
one-seventh of the male village population was subject to paid 
conscription for this service, but they were not to be taken beyond 
a specified distance from their homes. The Spanish authorities, 
although desiring to protect the people, were unable to restrain 
distant officials and the country was depopulated by the illegal 
methods of enforcing the mita. Moreover, the colonies suffered 
from strict trade monopoly of Spain, and from arbitrary proceed- 
ings of the Inquisition Between I 581 and 1776, 59 heretics were 
burned a t  Lima, and there were 29 az~tos da fe. A descendant of 
the Incas, who assumed the name Tupac Arnaru 11, rose in re- 
bellion in 1780. Wholesale slaughter followed his defeat in July 
1783. 

Perl: xn&epen&nt,Meanw& the Creoles (American-borii 
Spaniards) had long been shut out from all important official 
positions. Peru was still the centre of Spanish power in South 
America, though New Granada (cojombia) in 1739 and Ria de la 
Plats (Argentina) in 1776 had been created independent vice- 
royalties. As military strength mas concentrated at  Lima, the 
more distant provinces, Chile and Buenos Aires, were first t o  
declare themselves independent, in 1816 and 1817. But destruc- 
tion of the viceroy's power a t  Lima was essential to their con- 
tinued independent existence. A fleet fitted out a t  Valparaiso, 
officered by English, convoyed the Argentine and Chilean army 
under command of the Argentine general, San Martin, to the 
coast of Peru in Sept. 1820. San Martin was enthusiastically 
received, and after the viceroy had withdrawn, the independence 
of Peru was proclaimed a t  Lima (July 28, 1821). On Sept. 20, 
1822, San Martin resigned his protectorate, and on that day the 
first congress of Peru became the sovereign power. I t  elected 
JosC de la Riva Agiiero first president, in Feb. 1823. He was 
energetic but unsuccessful; the aid of the Colombians under 
Sim6n Bolivar was sought, and Riva Aguero deposed. 

Bolivar arrived a t  Lima in Sept. 1823, and organized an army to 
attack the Spanish viceroy and his forces in the interior. On 
Aug. 6, 1824, the cavalry battle of Junin was fought near Chin- 
chaicocha. I t  was decided by a gallant Peruvian charge under 
Capt. SuBrez. Soon afternards Bolivar left the army and the 
final battle of Ayacucho (Dec. 9, 1824) was won by his aide, 
Gen. Sucre. Spanish power in Peru was a t  an end. Gen. Bolivar 
then ruled ~ e r u  with dictatorial powers. Upper Peru was given 
the name of Bolivia and declared an independent republic in 
1825. 

Bolivar left Peru in Sept. 1S26. 
~ a r l y  presidents.- en. JOSC de La Mar, who commanded the 

Peruvians a t  Ayacucho, was elected president in Aug. 1827, but 
was deposed and Gen. Agustin Gamarra, chief of staff in the 
patriot army at  Ayacucho, was elected third president in Aug. 
1829. From 1829 to 1844, Peru painfully experimented with 
independence. The officers who fought at  Ayacucho were all- 
powerful and settled political differences by the sword. Three men 
during that period are conspicuous: Generals Agustin Gamarra, 
~ ~ l i ~ ~  santiago salaverry and A ~ ~ ~ c ~  santa cruz. G~~~~~~ never 
accommodated himself to constitutional usages, but attached t o  
himself many loyal and devoted friends. Born at  Lima of pure 
Basque descent, Salaverry joined the patriot army before he was 

and displayed audacious in many a hard-fought battle, 
Feeling the guilt of civil dissension, he wrote poems which became 
very popular. AndrCs Santa Cruz was an Indian, his mother a 
lady of high rank, and he was very proud of his descent. Unsuc- 
cessful as a general in the field, he nevertheless possessed remark- 
able administrative ability and for nearly three years (1836-39) 
realized his dream of a Peru-Bolivian confederation. But the 
strong-handed intervention of Chile on the ground of assistance 
rendered to rebels, ended in the defeat and overthrow of Santa 
cruz.  ~f~~~ this, except for administrations of G ~ ~ .  ~~~6~ 
~ a s t i l l a  (18~5-51 and 1855-62), revolution succeeded revolution 
for the spoils of office. In 1849 regular payment of interest 011 the 

public debt was begun, steam lines established along the Pacific 
coast and a railway built from Lima t o  Callao. Income from guano 
and nitrate was amounting to several million pounds a year. 
A dispute fiith Spain, arising from indemnity claims for injuries 
to Spanish subjects, precipitated actual war in 1864, when Spain 
suddenly seized the Chincha islands. In  the naval war which en- 
sued. Peru received active aid from Chile and support from Ecua- 
dor and Bolivia. Actual hostilities ended nith a heavy Spanish 
bombardment of Callao in May 1866, but a formal truce was not 
made until 1871, followed eight years later by a treaty of peace. 
In  1868 Col. Josh Baltd became president. With the vast sums 
of money a t  his disposal, he began the construction of public 
works, principally railways, on a gigantic scale-an orgy of 
expenditure. H e  was succeeded in 1872 by Pres. Manuel Pardo, 
an honest and enlightened statesman, who tried to compensate 
for the reckless policy of his predecessor. He promoted education, 
encouraged literature and regulated Chinese immigration to the 
c ~ a s t  x.ra!!eys, Which from 1860 t~ 1872 had amounted t o  more 
than 50,000. 

But in general, conditions went from bad to worse. 
of the Pacific.-Peru and Bolivia, alarmed a t  continued 

Chilean encroachments in the desert of Atacama, signed on Feb. 
6, 1873, a treaty of defensive alliance. On Feb 14, 1879, Chile, 
in the course of a dispute over Bolivia's right under treaty to levy 
an export tax on nitrates, occupied the Bolivian port of Antofa- 
gasta, and on April 5 declared war on Peru (see CHILE-PERUVIAN 
WAR). When President Prado left the country to obtain aid, 
Nicolis de PiCrola assumed a dictatorship, and was elected pres- 
ident in Dec. 1879. The United States made several efforts to  
mediate, first in Oct. 1880, without success. Chile refused to 
deal with President Pibrola. A provisional government under 
Francisco Garcia Calder6n was set up with Chile's approval in 
1881, but when that, too, failed to meet their demands, they 
removed him to Chile; Lima was occupied by Chilean troops, and 
a reign of terror followed. The university was looted and the 
national library destroyed. Occupation continued for  over two 
years. With Chilean support, Gen. Iglesias was elected president 
in 1883 and on Oct. 20, 1883, a treaty of peace was signed a t  
Anc6n. Though the invading army left shortly after, Chile main- 
tained a strong force in Lima until July 1884, when the treaty 
was ratified. The chief conditions imposed by Chile were: Ces- 
sion in perpetuity and unconditionally of Peru's nitrate province 
of T ~ a p a c i ;  possession for a period of ten years of the provinces 

p l :~~~n~~~~f i$  ~ : ~ ~ ~ o ~ ~ ~ ~ ~ 0 ~ 0 f e ~ ~ ~ h $ ~ , " r a p h ~ b ~ ~ f $ , " ~ u 6 ~  
Chile or continue to form part of Peruvian territory. There was via- 
lent dissatisfaction in Peru with the terms of the treaty and President 
Iglesias was forced to abdicate in 1885. (M. T. BI.; X.) 

Peru Since 1883.-The history of Peru since the War of the 
Pacific has been marked by three serious boundary disputes with 
.,iphbouring states, by continuation of presidential dictatorship and 
quasi-dictatorship, coupled with extensive economic development of 
the country, largely by foreign capital, and, in the 20th century, by 
the growth of a formidable social revolutionary movement in reaction 
against the politico-economic control of the white oligarchy and 
foreign capital, 

The immediate heritage of the War of the Pacific was the prolonged 
dispute over Tacna and Arica, finally settled in rgzg ( see  TACNA-ARICA 
QUESTION). The boundary dispute with Ecuador came to the fore, 
especially after 193% and was marked by frequent border friction. In 
1941 joint efforts of Argentina, Brazil and the United States to medi- 
ate were rejected by Peru. Meanwhile, Colombian claims in the same 
region were settled in 1925, but in 1931 the highly nationalistic gov- 
ernment of Pres. Luis Sinchez Cerro repudiated the treaty and tem- 
porarily seized the Leticia Corridor, Colombia's outlet to the Amazon. 
Actual war was narrowly averted. 

Two presidents stand out in the period: Augusta B. Leguia and 
Oscar Benavides. Leguia served first from 1908 to 1912 and returned 
to power in 1919. Under his second regime there was steady material 
progress, coupled, ho\17ever, with notable abuses. especially of a 
financial nature. The war of 1914-18, though, had brought a boom 
in sugar, cotton and copper, and as long as this continued, so, too, 
did ~ ~ ~ ~ i ~ ,  Coincident with general world depression in 1930, how- 
ever, Leguia was overthrown by a revolution. 

Following a period of economic and political turmoil which cul- 
minated in the assassination of Pres. Sinchez Cerro in 1933, General 
(later Marshal) Oscar Benavides, a former president, became ruler of 
per,, ~g reign was marked. above all, by rigorous suppression of and 
utter disregard for popular rights, a policy excused by otherwise criti- 



cal Peruvians on the ground of practical necessity. The staunchest and 
most thoroughly entrenched opposition came from the Apristas, mem- 
bers of the "Apra" (Alianza Popular Revolucionaria Americana). This 
party, headed by Victor RBul Haya de la Torre, a leadinq intellectual, 
bitterly opposed foreign (especially North American) capital, and de- 
manded rehabilitation of the Indian of Peru, sweeping social legisla- 
tion, and the breaking up of latifundia, and the creation of an Indo- 
American-controlled Peru (and South America as well) based on a 
nationalized (but in no sense Russian-modelled) agricultural economy. 
Although compelled to operate underground, with its leaders in hiding, 
it maintained a strong opposition with widespread popular support; 
when its candidates were shown to have actually won the 1936 elcc- 
tions, Pres. Benavides set them aside and for three years ruled without 
congress. Despite his repressive methods, however, Benavides made 
notable reforms. Model villages and modern workingmen's homes in 
the cities were built, compulsory social insurance imposed and a huge 
highway program undertaken, with highly laudable results. 

In 1939, new presidential elections brought Dr. Manuel Prado y 
Ugarteche to the presidency, and Benavides went to be Peru's ambas- 
sador to distant Spain. Under Pres. Prado, the Apra continued to be 
banned, but political restrictions were gradually relaxed. 

Pres. Prado's inauguration followed closely the outbreak of the war 
in Europe in 1939. In the war of 1914-18, Peru had severed relations 
with Germany and acted in close accord with the United States. In 
the later war, her policy was similar, and by sg41 she had come to be 
regarded as the most genuinely pro-United States republic of all South 
America. 
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the Inca Empire (1932) ; M. de Mendiburu, Dicc. hist. geog. del Perzi 
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American Affairs (1938). 

Twentieth Century and Specialized Topics: I .  Bowman, Andes of 
Southern Peru (1916); C.  Ugartq Apuntes sobre la hist. econ. del 
Perti (1920) ; G. Stiglich, Dicc. geog. del Perd (1923); R. C. Murphy, 
Bird Islands of Peru (1925) ; G. Stuart, Colzst. Systenz of Peru (1925) ; 
A. Coester, Literary Hist, o f  Span. America (1928) ; R. Porras Bar- 
renechea, Hist. de 10s limites del Perzi (2nd ed., 1930) ; E. Brieba, 
Limites entre Chile y Perzi (2 vols. and atlas, 1931) ; W. J. Dennis, 
Tacna and Arica (1931) ; C .  Beals, Fire on the Andes (1934). 

Periodicals, etc.: Min. de Hacienda y Comercio, Extracto estadi- 
stico del Perzi (annual) ; Pan American news (semimonthly). See also 
publications of the Pan-American Union and the U.S. Tariff Comm. 

(L. W. BE.; A. S. G.) 

PERU, a city of La Salle county, Illinois, U.S.A., on the north 
bank of the Illinois river, immediately west of La Salle and IOO 

mi. S.W. of Chicago. I t  is on federal highways 6 and 51 and is 
served by the Burlington Route and the Rock Island railways. The 
population was 8,869 in 1920 (20% foreign-born white); in 1930 
it was 9,121 and in 1940 i t  was 8,983 by the federal census. There 
are coal mines within the city limits. The industries include a 
large alarm-clock factory and large zinc works. The city mas 
founded in 1830 and was incorporated in 1845. 
PERU, a city of Indiana, U.S.A., 75 m. N. of Indianapolis, 

on the Wabash river; county seat of Miami county. I t  is on 
Federal highways 24 and 31, and is served by the Chesapeake and 
Ohio, the Nickel Plate and Wabash railways. Population 1940 

federal census 12,432, with 98% native white. The city is exempt 
from civil city taxes. I t  has excellent shipping facilities. Peru 
was founded in 1834 and incorporated as a city in 1867. 

PERUGIA (anc. Perusia), a city and archiepiscopal see of 
Italy, the capital of the province of Perugia in Umbria situated 
1,444 it .  above sea level Pop. (1936) 31,839 (town) ; 82,407 
(commune). The town is finely situated upon a group of hills 
neariy 1,000 ft. above the valley of the Tiber. I ts  outline is very 
irregular; from the centre of the town, a t  the junction of several 
ridges, parts of it extend for a considerable distance along their 
summits, being divided from one another by deep valleys. This is 
the extent enclosed by the mediaeval walls ; within them are consid- 
erable remains of the lofty terrace walls of the Etruscan period. 
The so-called Arco di Augusto is a town gate mith a Decorated 
superstructure of the Etruscan period, bearing the later inscrip- 
tion Augusta Perzlsia; above this again is a Renaissance loggia. 
Five other gates of the Etruscan period can still be traced. 

The citadel was erected by Pope Paul I11 in 1540-46, after 
the plans of Antonio da Sangallo the younger, and demolished in 
1860. On one side of the Piazza del Duomo stands the cathedral 
of San Lorenzo, a Gothic structure of the i4th and 15th centuries, 
in the plan of a Latin cross; on the other the Palazzo Comunale 
with two fine Gothic faqades (1297, completed in 1429-43), with 
the figures of the Perugian griffin and the Guelph lion above the 
outside stair; and in the centre the marble fountain constructed 
in 1277-80 by Arnolfo di Cambio, and adorned with statues and 
statuettes by Niccolo and Giovanni Pisano. Ili the Palazzo 
Comunale is the Pinacoteca Vannucci, mith an important collec- 
tion of Umbrian pictures, of ceramics, and illuminated mss. On 
the decoration of the Sala del Cambio, close by, Perugino put 
forth the full force of his genius. San Domenico, a Gothic edifice 
originally dfiigned by Giovanni Pisano but rebuilt in 1614, con- 
tains the monument of Pope Benedict X I ,  and in its east front 
a large Gothic window with 15th century stained glass. San 
Pietro de' Cassinensi (outside the Porta Romana) is a basilica 
with nave and aisles, founded a t  the end of the 10th century, re- 
markable for its conspicuous campanile, its ancient granite and 
marble columns, its walnut stallwork of 1535 by Stefano de' 
Zambelli da Bergaino and its numerous pictures (by Perugino, 
etc.). The oratory of S. Bernardino has an early Renaissance 
polychrome faqade, richly sculptured, of 1457-61, by Agostino 
d7Antonio di Duccio of Florence. S. Severo contains Raphael's 
first independent fresco (1505). The circular church of S. Angelo, 
with antique columns in the interior, probably dates from the 5th 
century. The university dates from 1307, and has faculties of law, 
science and medicine; it  had 499 students in 1938139. I t  con- 
tains an important museum of Etruscan and Roman antiquities. 
Three miles to the S.S.E., lay the Etruscan necropolis. The large 
tomb of the Volumni (2nd century B.c.) hewn in the rock, with 
its carved cinerary urns, is interesting. (See E. Galli, I1 Museo 
Fzl~tevario del Palazzone all' Zpogeo dei Volunni, I 92 I .) 

The ancient Perusia first appears in history as one of the 
1 2  confederate cities of Etruria. I t  took an important part in 
the rebellion of 295 B.C. and was reduced, with Vulsinii and Arre- 
tium, to seek for peace in 294. h 216 and 205 it  assisted Rome in 
the Hannibalic war; in 41-40 B.c., L. Antonius took refuge there, 
and it was reduced by Octavian after a long siege. A number of 
lead bullets used bylslingers have been found in and around the 
city. The city was burnt, we are told, with the exception of the 
temples of Vulcan and Juno-the massive Etruscan terrace walls, 
naturally, can hardly have suffered a t  all. I t  must have been re- 
built almost a t  once, but is hardly mentioned except by the 
geographers until the middle of the 6th century. 

In  the 9th century, Perugia passed under the popes; but for  
many centuries the city continued to maintain an independent 
life, warring against many of the neighbouring lands and cities. I t  
remained true for the most part to the Guelphs. On various occa- 
sions the popes found asylum within its walls, and i t  was the 
meecing place of the conclaves which elected Honorius I1 ( I  I z4), 
Honorius IV (1285), Celestine V (1294), and Clement V 
(1305); but when papal legates sought to  coerce it by  foreign 
soldiers, or to exact contributions, they met with vigorous resist- 



ance. I n  the 15th century power was at  last concentrated in 
the Baglioni family. Gian Paolo Baglioni was lured to Rome in 
1520 and beheaded by Leo X.; and in 1534 Rodolfo, who had 
slain a papal legate, was defeated by Pier Luigi Farnese, and the 
city, captured and plundered by his soldiery. was deprived of its 
privileges. The citadel a a s  begun six years later "ad coercendam 
Perusinorum audaciam " I n  1797 Perugia mas occupied by the 
rrench; in 1832, 1838 and 18 j4 it was visited by earthquakes; in 
May 1849 it was seized by the Austrians; and, after a futile 
insurrection in 18j9, it  was iinally united to Piedmont in 1660. 

S ~ P  G. Conestabile, I fiIonuntcnti di Prrugia ettusca e roilzzva 
(Perugia, 185j) ; R4 Symonds and L. Duff Gordon. Pefugza ("Medi- 
eval Towns Series") (1808) ; R. A. Gallenga Stuart. Prrugia (Rergamo, 
1905) ; IV Heywood, Hist of Perugia (1910) ; F. Guardabassi, Storin. 
di Perz4gia (Perugia, 1933-3 j) (T A )  

PERUGINO, PIETRO (c. 1450--I 5 24), whose family name 
was VANNUCCI, Italian painter, was born at CittB della Pieve in 
LTrnbria, and belongs to the Urnbrim sch~o! of pint ing The 
name of Perugino came to him from Perugia, the chief city of 
the neighbourhood. Pietro was one of se~era i  children born to c..:-&- 113LUforo Vannucci, a membcr of a respcctable fai~iily sciiicii 

a t  Citt& della Pieve. Before he had completed his ninth year 
the boy was articled to  a master, a painter a t  Perugia Lt'i'ho 
this may have been is very uncertain; the painter is spoken of as 
mediocre, but sympathetic for the great things in his art. Fioren~o 
di Lorenzo may possibly have been the man. Pietro painted a 
little a t  Arezzo, where he may ha\-e worked under Piero della 
Francesca; thence he went to  the headquarters of art, Florence 
I t  appears to be sufficiently established that he studied in the 
atelier of Andrea del I'errocchio, where Leonardo da Vinci was 
also a pupil. The date of this first Florentine sojourn is not 
settled. I n  1475 he was back a t  Perugia and employed on work 
in the town hall, which is no longer extant. One of his earlier 
works now in existence is the fresco, dated 1478, in the church 
of Caste1 Cerqueto, near Perugia. Though much ruined it dis- 
plays a beautifully modelled figure of St. Sebastian. Another ea11y 
work is the small panel with the "Annunciation" of Conte Ranieri 
in Perugia, ~vhere the influence of Fiorenzo di Lorenzo is apparent. 
Soon afterwards Perugino proceeded to Rome. His fresco of the 
Virgin in the apse of St. Peter's was destroyed a t  the rebuild- 
ing of the church From 1480-82 he worked in the Sixtine chapel. 
The painting of that part of the chapel which is now immortalized 
by Michelangelo's "Last Judgment" was assigned to him by the 
pope; he covered it with frescoes of the "Assumption," the 
"Nativity," and "3loses in the Bulrushes." These works were 
ruthlessly destroyed to make space for his successor's more 
colossal genius, but other works by Perugino still remain in the 
Sixtine chapel: the "Baptism of Christ" and "Christ giving the 
Keys to Peter." Pinturicchio accompanied Perugino to Rome, 
and executed the greater part of the "Baptism of Christ " "Christ 
giving the Keys to  Peter" is the first great work of the master 
that has survived, and it  shows him as a mature artist who had 
assimilated the Florentine traditions, ~ h i l e  keeping the char- 
acter of the native Umbrian school. 

Perugino must have left Rome after the completion of the Six- 
tine paintings. H e  visited Perugia and in 1486 was in Florence 
Here he figures by no means advantageously in a criminal court. 
I n  July 148; he and another Perugian painter named Aulista dl 
Angelo were convicted, on their own confession, of having in 
December waylaid with staves someone (the name does not 
appear) in  the street near S. Pietro Maggiore. Perugino was 
fined ten gold florins. 

Between 1486 snd 1499 Perugino resided chiefly in Florence, 
making one journey to Rome and several to Perugia I n  1490 
he completed the altarpiece for Cardinal Guiliano della Rovere, 
now in the Villa Albani. This is one of his most charming 
creations Other natable works of this period are ti:c half-figure 
of "the Ptladonna" in the Kational Gallery (c. 1480) ; the condo 
of "the Madonna with Saints and Angels" in the Louvre (c. 
1490); and the "Crucifixion," now in the Uffizi ( c  1490) One 
of his most celebrated pictures, the "Pieti" in the Pitti gallery, 
belongs to the >ear 149; From 1496 to 1443 he nab employed 

oil the great altarpiece for S. Pietro of Perugia, consisting of 
I j panels. The greater part of these were taken by the French 
in 1797 and are now at  Lyons, Xantes, Rouen, and in St. Gervais, 
Paris. Others are in the Vatican gallery. Only five small panels 
have remained at  Perugia. I n  1499 the gild of the cambio (inoney- 
charigers or bankers) of Perugia asked him to undertake the 
decoration of their audience-hall. This extensive scheme of 
work, which may have been finished within the year I 500, com- 
prised the painting of the vault with the seven planets and the 
signs of the zodiac (Perugino doing the designs and his pupils 
most probsbly the executive work) and the representation on the 
walls of two sacred subjects-the "Nativity" and "Transfigura- 
tion"-the Eternal Father, the four virtues of Justice, Prudence, 
Temperance and Fortitude, Cato as the emblem of wisdom, and 
(in life size) numerous figures of classic worthies, prophets and 
sibyls. On the mid-pilaster of the hall Perugino placed his own 
portrait in bust-form. I n  Sept. 1493, Perugino married Chiara, 
the daughter of Luca Fancelli. architect and engineer. H e  was 
made one of the priors of Perugia in 1501. About 1500 he pro- 
duced the chef-d'oeuvre of the "Madonna and Saints" for the 
Certoza of Pavia. The six ronstituent parts of this ~ o b l c  work 
have now been sundcred. The only portion which remains in the 
Certosa is a figure of God the Father with cherubim. Three 
compartments-the Virgin adoring the infant Christ, St. Michael, 
and St. Raphael with Tobias-are among the choicer treasures 
of the Kational Gallery, London. Two portions representing 
the Annunciation have disappeared. 

Pope Julius 11. had summoned Perugino to paint the Stanza 
in the Vatican, now called that of the Incendio del Borgo; but 
he soon preferred a younger competitor, that very Raphael who 
had been trained by the aged master of Perugia; and Perugino, 
after painting the ceiling with figures of God the Father in differ- 
eilt glories, in five medallion-subjects, retired from Rome, and 
was once more in Perugia from 1512. Among his last works 
one of the best is the extensive altar-piece (painted between 
1512 and 151 7 )  of S. Agostino in Perugia. 

Perugino's last frescoes were painted for the churches S. 
Maggiore at  Spello; S. Maria della Lagrime a t  Trevi; and S. 
Agnese a t  Perugia; and in 1523 for the church of Castello di 
Fontignano hard by. This, his last work, representing "The Adora- 
tion of the Shepherds," is  now in the National Gallery, London. 
He was still a t  Fontignano when the plague broke out and he 
died in February or March 1524. H e  was buried in unconsecrated 
ground in a field, for, on the sudden outbreak of the plague, the 
panic-stricken local authorities ordained that all victims should 
be a t  once interred without waiting for any religious rites. Peru- 
gino left three sons. With him the ideal and mystic tendency of 
the Umbrian tradition prevailed. Perugino is, however, open t o  
the charge of mannerism. H e  employed many assistants and 
frequently repeated the same motive in his works. Among his 
pupils were Raphael, Giovanni lo Spagna and Mannia. H e  was, 
after Raphael, the greatest representative of the Umbrian school. 
His fame spread, and he received commissions from princes and 
churches all over Italy. His figures are graceful, gentle and pure; 
his landscapes bathed in glowing evening lights, and he excelled in 
compositions with graceful flowing lines 

Among the very numerous works of Perugino a few not already 
named require mention. Towards 1496 he painted the "Cruci- 
fixion" in S. Maria hladdalena dei Pazzi, Florence. "The Mar- 
riage of Joseph and the Virgin Mary" (the "Sposalizio"), now 
in the museum of Caen, was painted about 1503 and served indis- 
putably as the original, to a great extent, of the still more famous 
"Sposalizio" which was painted by Raphael in 1504, and is now 
in the Brera gallery in Milan In  the chapel of the Disciplinati 
of Cit t i  della Pievc is an "Adoration of the Magi," a square 
of 21 ft. containing about 30 life-sized figures; this was executed 
in 1504; about this time he finished, after much persuasion from 
Isabella d'Este, a pmel  for her study representing the struggle 
bekween chastity and sensuality, now in the Louvre. I n  1507, 
when the master's work had for years been in a course of decline, 
he produced, nevertheless, one of his best pictures-the "Virgin 
hetween St. Jerome ~ n d  St. Francis," now in the National Gallery, 



PERUZZI- 
London. In  S. Onofrio of Florence is a much-lauded and much- 
debated fresco of the "Last Supper," a careful and blandly correct 
but not inspired work painted before 1500. Perugino painted 
a few portraits. The most noted is that of Francesco dell' Opera 
(1494) in the Uffizi. I t  is painted with great minuteness and 
recalls the Flemish portraiture. The sitter holds a scroll in his 
hand with the inscription Time te  Deum.  

See Crowe and Cavalcaselle, History of Painting i n  Italy (edit. 
Tancred Borenius, 1914) ; G. C. Williamson, Perugino (1903) ; Walter 
Bombe, Geschichte des Perz~gi?zen Malerei (1912) ; Perugino (Klassiker 
der Kunst, 1914). 

PERUZZI, BALDASSARE (1481-1536), Italian archi- 
tect and painter of the Roman school, was born at  Ancajano, near 
Volterra, on March 7, 1481, and passed his early life a t  Siena. 
Peruzzi went to Rome about 1503, under the patronage of the 
Sienese banker, Agostino Chigi, and there studied architecture 
and painting. The choir frescoes in Sant' Onofrio, on the Janic- 
ulan hill, show the influence of Pinturicchio. However, he soon 
fell under the influence of Raphael, and he learnt much from 
the study of the antique. The first work which brought renown 
to the young architect was the villa on a bank of the Tiber, now 
known as the Farnesina, built for Agostino Chigi. This villa is 
best known for the frescoes painted there by Raphael and his 
pupils. One of the loggie has frescoes by Peruzzi's own hand 
-the story of Medusa. I n  1516 he painted the frescoes in the 
Capella Pozzetti a t  S. Maria della Pace. On account of his suc- 
cess, Peruzzi was appointed by Leo X., in 1520, architect to St. 
Peter's a t  a salary of 250 scudi; his design for its completion was 
not, however, carried out. I n  1522 he was invited to  Bologna 
to design a facade for the church of S. Petronio. In I 5 he built 
the Ossoli palace in Rome. During the sack of Rome in I j27 
Peruzzi escaped with his life to Siena, where he was made city 
architect, and designed fortifications for its defence. A little 
court of the oratory of S. Caterina, the frescoes in Caste1 Belcaro 
and in the church of Fonte Giusta, date from this time. I n  1529 
he was made capo maestro of the cathedral. Here he designed 
a mignificent wooden-organ case, the high altar, and the Cap- 
pella del Battista. He then returned to Rome and in I 535 began 
the famous Palazzo Massimi. H e  died on Jan. 6, 1536, and was 
buried by the side of 'Raphael, in the Pantheon. 

Peruzzi was an eager student of mathematics and was also 
a fair classical scholar, a most able architect, a fair painter, and 
a scientific engineer. The National Gallery has an interesting 
drawing of the "Adoration of the Magi." The Uffizi and the 
library a t  Siena contain a number of Peruzzi's designs and draw- 
ings, many of which show ancient buildings which have been 
destroyed since the 16th century. 

B I B L I O G R A P H Y . - ~ ~ ~ ~ ~ ~ ,  Vita di Baldassare Peruzzi (Milanesi's ed., 
1882), iv. 489; Milizia, Memorie degli architetti (1781, i. 210-215) ; 
Della Valle, Lettere senesi (1782-86) ; G. Frizzoni, Arte Italiana 
del Rinascimento (Milan, 1891). 

PERVIGILIUM VENERIS, the vigil or nocturnal festival 
of Venus, a short Latin poem. The occasion, author, date and 
place of composition are unknown. The poem probably belongs 
to the 2nd or 3rd century A.D. I t  describes in admirable if slightly 
florid poetry, the spring-time awakening of the world through the 
goddess. I t  consists of 93 trochaic septenarii, divided into groups 
of unequal length by the refrain: 

Cras amet qui nunquam amavit, quique amavit cras amet. 
A famous imaginative reconstruction of the manner of its writing 

can be found in Pater's Marius the Epiczireavl. 
BIBLIOGRAPHY.--E~~~~O princep~ (1577) ; many modern editions, 

either alone (as G. Bucheler, J. W. Mackail, C. Clementi, R. W. Post- 
gate) or with Catullus; also in the Anthologia Latina (see ANTHOT,OG~). 

PERYLENE, a hydrocarbon whose preparation was described 
in 1910, since when the subject has become of importance in view 
of its application to vat colours. Perylene, C20H12, 

does not appear to  have been detected in coal iar. The hydro- 
carbon itself was first obtained by the union of two naphthalene 
nuclei, but it is more conveniently prepared by heating P-dinaph- 
tho1 with a mixture of condensing and reducing agents. I t  is also 
formed on distilling dihydroxyperylene over zinc dust in hydro- 
gen, or by dry distillation of calcium perylenetetracarboxylate. 
In  organic solvents perylene exhibits a blue fluorescence, whilst 
in sulphuric acid a rich violet develops. On crystallization of 
the crude product, glistening bronze plates melting a t  264-265" C 
are obtained, but when purified through its picrate, perylene melts 
a t  2 73 '-2 74' C. 

Nitration of perylene yields mono- to tetra-nitro-derivatives: 
these compounds form vat dyes on treatment with aluminium 
chloride. The most important halogen derivatives are those in 
which positions 3:9- or 3:1o- are occupied by chlorine or bro- 
mine. Higher halogenated compounds are also known. Perylene 
derivatives have also been obtained by the condensation of sub- 
stituted I : 1'-dinaphthyls, such as 4 :q'-diamino-, 4 :4'-dicyano-, 
4 :4'- and 2 :z'-dihydroxy-dinaphthyl, by means of aluminium 
chloride :- 

The dihydroxy-derivatives of perylene are specially important. 
Of the 2 1  theoretically possible, 12 should be capable of forming 
quinones; three of the latter have been isolated. 

I : I  2-Dihydroxyperylene, prepared from '@-dinaphthol, has 
been isolated as yellow leaflets. On passing air through an alkaline 
solution of dihydroxyperylene the crude quinone separates. The 
latter on treatment with lead peroxide and benzene crystallizes in 
reddish-brown needles, melting a t  287' C, dissolving to a brown 
solution in sulphuric acid. The vat is yellow with green fluor- 
escence and dyes cotton in yellow to brown shades. 

3 :9-Dihydroxyperylene,,obtained by oxidation of 3 :g-dichloro- 
perylene by concentrated sulphuric acid and reduction of the 
product, crystallizes as yellow-orange needles. The corresponding 
quinone could not be isolated, but instead a compound, 
(C,,H,,02)2,H,0, was obtained. The sulphuric acid colour is red, 
becoming green on addition of water. The vat is orange-red with a 
yellow-green fluorezcence, dyeing cotton orange-red which in air 
changes through brown to olive green. 

g:~o-Perylene quinone can be obtained by direct oxidation of 
perylene by aqueous chromic acid, by oxidation of 3 :IO-diamino- 
perylene or 3:1o-dichloroperylene or via the djhydroxy-com- 
pound, by the action of aluminium chloride on a-dinaphthol. I t  
crystallizes in bright yellow needles, melting above 350" C, and 
giving in sulphuric acid a blue-red colour and intense fluorescence. 
The cherry-red vat dyes cotton carmine, changing to light yellow 
in air. The dihydroxy-derivative exhibits a red colour in sulphuric 
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acid; the dibenzoate melts a t  295-6'. Nitro-, amino-, and halogen 
derivatives of this quinone have been prepared. 

A new class of vat dyestuff, containing the perylene nucleus and 
two carboxylic imide groups, has appeared in patent literature. 
The  simplest dyestuff is formed on fusing naphthalimide or 
acenaphthenequinoneoxime with caustic alkali. See p. 636. 

Hydrolysis of this product by concentrated sulphuric acid 
yields the parent tetracarboxylic anhydride which, on treatment 
with aliphatic or aromatic primary amines, forms N-substituted 
imide dyestuffs; the same products may be obtained by alkali 
fusion of N-substituted naphthalimides. These substances are re- 
markable for the colours and fluorescences they exhibit in solu- 
tion. The anhydride dissolves in alkali forming a yellow solution 
which shows a brilliant green fluorescence on dilution : in sulphuric 
acid the colour is bright pink with yellow-red fluorescence. The 
parent dyestuff, the di-imide, dissolves to a reddish purple with 
scarlet fluorescence, whilst the N-phenyl derivatives show a pur- 
p!e colorrr with less flvor~scence The dyestuffs form cherry-red 
vats and dye cotton violet changing to red in air: as the molecular 
weight of the substituent increases, the colour tends to blue. 
Nitro- and chlorinated derivatives of these dyestuffs have been 
prepdred. 

Corresponding dyestuffs, also containing the perylene nucleus, 
have been prepared by alkali fusion of imides of anthracene I :9- 
dicarboxylic anhydride; these dye cotton in green shades. The 
perylene nucleus is also present in  violanthrone, isoviolanthrone 
and many other products derived from benzanthrone, dibenzan- 
throne and similar substances, by alkali fusion. 

See A. E. Everest, The ~ i ~ h e i  coal Tar Hydrocarbons (1927) .  
(J. G.  M.) 

PESARO, a city and seaport of the Marches, Italy (anc. 
Pisaz~r~lnt),  the capital of the province of Pesaro and Urbino, 
situated on the coast of the Adriatic 37 m. N.W. of Ancona by 
rail, on the right bank of the Foglia, the ancient Pisaurus. The 
ground on which it is built is only from 10 to 40 ft. above the 
sea, but i t  is surrounded by hills. Upon the Coles S. Bartolo stands 
the Villa Imperiale, the foundation stone of which was laid by 
the emperor Frederick III . ,  built by the Sforza, and decorated 
with fine stucco ceilings and wall paintings and pavements of 
majolica plaques. A new palace was begun in 1530 by the Genga 
for Eleonora Gonzaga, but never finished. (See B. Patzak, Villa 
Zmperiale i?z Pesaro, 1908.) The city walls were in 1830 trans- 
formed into a public promenade. The cathedral of the Annuncia- 
tion has a 4th century mosaic pavement under the present one. 
There are a number of smaller churches with Gothic portals. The 
most conspicuous buildings are the prefecture (a palace originally 
erected in 145j-1465 for the Sforza, and restored by Francesco 
Maria della Rovere in  the 16th century, which contains various 
antiquities, a picture gallery and a fine collection of majolica 
[the best in Italy] from the old Urbino and other manufactories) 
the fortress of Rocca Costanza (built by Costanzo Sforza in 
1474, Laurana being the architect) and the large lunatic asylum. 
The composer Gioacchino Rossini, who was a native of Pesaro, 
left all his fortune to found a musical school in the city. The 
Museo Mosca, left by its owner to  the town, contains collections 
of faience, furniture, etc. Pesaro is the centre of a rich agri- 
cultural district and is also a sea bathing resort. Pop. (1936), 
24,163 (town) ; 44,589 (commune). 

Destroyed by  Vltlges the Goth, the town was restored and 
strengthened by Belisarius, and afterwards along with Ancona, 
Fano, Senigallia and Rimini formed the Pentapolis Maritima. In  
the course of the 13th century Pesaro was sometimes under the 
government of the popes, sometimes under that of the emperors; 
but the RIalatesta family, which first took root in the city about 
128j, gradually became the real masters of the place. In 1445 
they sold their rights to  Francesco Sforza; and in I j12, through 
the influence of Julius II. ,  the Sforza were supplanted by his 
nephew Francesco Maria, duke of Urbino. Pesaro became the 
residence of the dukes of Urbino till the death of Francesco Maria 
11. in 1631, when it  reverted to the States of the Church. 

PESCADORES (i.e., fishers), a group of islands (called by 
the Japanese H6k6 td or H6ko Gunt6) lying 30 m. west of For- 

mosa, from which they are separated by  the Pescadores Channel, 
about the tropic of Cancer. The islands number 48 (21 in- 
habited), have a coast-line of 98.67 miles, a total area of 85.50 
sq.m., and a population of about 70,000, principally Chinese. 
Meteorological observations taken by the Japanese during a period 
of three years show that the annual average number of stormy 
days is 237. The anchorage is a t  Mako (MakyCi or Makun) on 
the principal island of Penghu The chief industry is fishing. 

PESCARA, FERNANDO FRANCESCO DAVALOS, 
MARQUIS OF (1489-1 j 2  j ) ,  Italian condottiere, was born at  Naples, 
of Spanish origin. At the age of six the boy was betrothed to 
Vittoria Colonna (q .v . ) ,  and the marriage was celebrated in 1509. 
I n  I 51 2 he commanded a body of light cavalry on the Spanish side 
a t  Ravenna. When Francis I. invaded Italy in  1524 Pescara was 
appointed as lieutenant of the emperor to  repel the invasion. 
There was much discontent in  the ill-paid army, but the tenacity, 
patience and tact of Pescara triumphed over all obstacles. On Feb. 
24, 1525 he defeated and took prisoner Francis I. by a brilliant 
attack. H e  destroyed the superior French heavy cavalry by  assail- 
ing them in flank with a mixed force of harquebusiers and light 
horse. H e  died st Milan on Nov 4, 1525  

BIBLIOGRAPHY.-T~~ life of Pescara was written in Latin by Paolo 
Giovio, and is included in the Vitae illustrium virorunz, printed at 
Basle (1578). Giovio's Latin Life was translated by L. Domenichi 
(I 551). See also Mignet, Rivalitt! de Fran~ois Zcr et de Charles Quint 
(1875)~ which gives references to all authorities. 

PESCARA, a river and town of Italy. The  river is formed by 
the confluence of the Gizio and Aterno, flowing into the Adriatic 
at Pescara (pop. [1936] town, 35,877; commune, 51,808), the 
capital of the province of that name. This town occupies the site 
of ancient Aternum, terminus of Via Claudia Valeria. The railway 
from Sulmona follows the Pescara valley and joins the coast line 
to Brindisi a t  Pescara. I n  this valley, 2 2  m. from the sea, was 
the site of the ancient Interpromiurn, a town belonging probably 
to  the Paeligni; and not far off is the very fine Cistercian abbey 
church of S. Clemente di Casauria, founded by the emperor Louis 
11. in 871. The present building belongs to the 12th century. The 
sculptures of the portals, the pulpit, the Paschal candelabrum, 
etc., and the bronze doors of this period are important. 

PESCHIERA SUL GARDA, a fortress of Venetia, Italy, 
in the province of Verona, on an island in the Mincio, 77 m. by 
rail E. of hlilan. It occupies the site of the ancient Arilica, a 
village of boatmen and fishermen. I t  was one of the famous 
fortresses of the Quadrilateral, the chief bulwark of the Austrian 
rule in  Italy until 1866 (Mantua, Legnago and Verona being the 
other three) and has played a prominent part in all campaigns 
conducted in north Italy, more especially during the Napoleonic 
wars, but now has no military value. I t  was taken by  the Pied- 
montese from the Austrians, in  1848. 

PESELLINO, IL (1422-1457), name given to Francesco di 
Stefano Giuochi, a Florentine painter of the early Renaissance. 
H e  was brought up  by  his grandfather, the painter Giuliano il 
Pesello (1367-1446) and worked as his assistant until his death, 
when he became associated with Era Filippo Lippi, and in 1453 
with Piero di Lorenzo di Pratese, a little known painter. During 
this partnership he began, for the church of S. Triniti  a t  Pistoja, 
the altarpiece of the Trinity now in the National Gallery, London. 
I t  was left unfinished a t  his death on July 29, 1457. 

H e  excelled in the execution of paintings on a small scale, and 
is famous for his "cassone pictures," intended for the decoration 
of marriage chests in which he illustrated, in  charming tapestry- 
like designs, some old legend or tale. Two such cassone pictures 
repwsenting the story of David and Goliath are in the collection 
of Lady Wantage. The Museum of Bergamo has the "Story of 
Griselda" and a "Judgment Scene." 

Two predella pieces, now in the Louvre, and three, now in the 
Florence academy, once formed together the predella which 
Pesellino painted for an altarpiece of Fra Fillippo in the church 
of S. Croce, Florence. Other works are an "Annunciation," in 
the Uffizi, Florence, and a "Madonna Enthroned with Angels and 
Saints," in the museum at  Empoli. His works are exceedingly rare 
and precious; the miniature altarpiece of '"The Madonna and Six 
Saints" was sold at the Holford sale in 1927 to Messrs. Knoedler 



for 16,000 guineas. Drawings by the master are in the Louvre 
and the Uffizi. 

PESETA. The monetary unit of Spain. I t  is divided into 100 
centimos. I t  is a coin of 5 grammes of silver .835 fine, and was 
thus equivalent a t  par to  the silver franc. 

The  history of the peseta since 1914 is in many ways a curious 
one. During the war, Spain escaped the huge losses incurred by 
the Allies, but was involved in the general economic dislocation. 
Nevertheless, she preserved her currency and exchange system 
intact. At the beginning of 1919, the pound was quoted a t  Ptas. 
23.67, and a year later a t  Ptas. 19.72. At this latter date, the 
Peseta was at  a premium of 33 per cent, or was alternatively 
worth 12.2 pence against its par value of 9.5 pence, or 19 cents. 

Internally, the note issue had expanded from Ptas. 1,931 mil- 
lions in 1913 to Ptas. 4 326 in early 1921, but the Bank of Spain's 
"cover," or reserves, had risen from Ptas. 1,390 millions to  Ptas. 
3,031 millions, of which Ptas. 2,456 millions were gold. 

The weak spots were the budget, the foreign trade balance, the 
American exchange and the internal price-level. For, 192-21 the 
budget had a deficit of Ptas. 633.5 millions. I n  1920 the adOerse 
trade balance was Ptas. 406 millions, which was not abnormal 

Kanishka, as well as relics believed to be those of Buddha himself. 
The Mogul emperors always found difficulty in maintaining their 
authority over the Afghan border tribes. Peshawar was a favourite 
residence of the Afghan dynasty founded by Ahmed Shah Durrani, 
and here Mouhtstuart Elphinstone came as ambassador to  Shah 
Shujah in 1809. A few years later Ranjit Singh crossed the 
Indus, and after much hard fighting Sikh authority was firmly 
established under General Avitabile in 1834. In  1848 Peshawar 
passed to the British. During the Mutiny, after the sepoy regi- 
ments had been disarmed, Peshawar was a source of strength 
rather than of danger, though Sir John Lawrence did at  one time 
contemplate the necessity of surrendering it  to the Afghans, in 
order to preserve the rest of Northern India. 

PESHITTA or PESHITA (i.e., "simple"), the Syriac ver- 
sion of the Bible Long supposed to be the original Syriac version, 
it  is now generally recognized as a revision made by Rabbula, 
bishop of Edessa, early in the 5th century, to  standardize the 
Syriac text much as Jerome had done for the Latin in  his Vulgate. 
(See BIBLE: Old Testame~zt, Texts and Versions.) 

PESHWA, the title of the head of the Mahratta confederacy 
in India. The word is Persian for "leader." Originally the 

in relation to  1913 and the intervening rise in prices. But for peshwa was only prime minister, but afterwards he supplanted 
1921, i t  rose to Ptas. 1,252 millions, and remained there or above / his master, founding an hereditary dynasty, with the capital a t  
until 1924. I n  New York, the peseta fell from its parity of cts. 
19.295 to cts. 13.53 for 1921, while between 1920 and 1921, in- 
ternal wholesale prices only fell by 14 per cent., whereas in  
America they fell by 35 per cent, and in England by 36 per cent. 

The fact is that, whereas in 1921 England, Sweden, Holland and 
the United States were well embarked on the path of deflation 
and reconstruction, Spain was delayed by her war in Morocco, 
and by wasteful and inefficient Government administration a t  
home. After the revolution of 1923 matters began to improve. 
  he budget deficit was gradually reduced, until, in 1927, a slnall 
surplus was actually realized. The adverse trade balance was 
similarly contracted and the ratio of legal cover to notes was main- 
tained a t  the pre-war figure. 

The result was a steady improvement in the peseta, so much so 
that during 1927 there were constant rumours of its impending 
stabilization a t  Ptas. 25.22 t o  the pound. The Spanish Govern- 
ment, however, made it  clear that stabilization would not be hur- 
ried. Subsequent events were to reveal the wisdom of this de- 
cision since, as with other countries, successful stabilization de- 
pended upon internal economic and political stability. I n  early 
1929 political events in Spain caused a fall in the peseta exchange 
serious enough to undo the improvement of many previousmonths 
I t s  subsequent fluctuations a t  rates running over 30 to the 
pound showed that the restoration of political stability must pre- 
cede currency stabilization. 

PESHAWAR, a city of British India, the capital of the 
North-West Frontier Province, giving its name to a district. The 
city is situated near the left bank of the river Bara, 11 m. from 
Jamrud a t  the entrance of the Khyber Pass, the railway station 
being 1,588 m, north-west of Calcutta; pop. (1931), 121,S66. TWO 

miles west of the city are the cantonments, forming the principal 
military station of the North-West Frontier Province. T o  Pesha- 
war fo r  many centuries the Povi?zdahs, or Afghan travelling 
merchants, have brought their caravans from Kabul, Bokhara and 
Samarkand every autumn. They bring horses, wool, woollen stuffs, 
silks, dyes, gold-thread, fruits, precious stones, carpets and posh- 
tins (sheepskin clothing), fighting and buying their way to the 
British border where, leaving their arms, they are free t o  wander 
a t  will t o  Delhi, Agra and Calcutta. 

The DISTRICT OF PESHAWAR has an area of 2,637 sq.m.; pop. 
(1931)~ 974,321. Except on the south-east, where the Indus flows, 
it is ercircled by mountains which are inhabited by the Mohmand, 
Utman Khel and Afridi tribes. The inhabitants are Pathans. 

I n  early times the district of Peshawar seems to have had an 
essentially Indian population, for it was not till the I 5th century 
that its present Pathan inhabitants occupied it. Under the name 
of Gandhara it was a centre of Buddhism, and especially Graeco- 
Buddhism. Rock-edicts of Asoka still exist a t  two places; and a 
stupa excavated in 1909 was found to contain an inscription of 

Poona. The last peshwa, Baji Rao, came into collision with the 
British, and was dethroned in 1818, His adopted son, Nana 
Sahib, took a leading part in  the Mutiny of 1857. 

PESO. The monetary unit of certain Central and South 
American countries; divided into roo centavos. I t s  value varies 
between country and country, as  shown below:- 

~ ~ ~ ~ ~ ~ i ~ ~ :  Ioo pesos paper=$,I 8724 
chi le:  I peso gold = 20.599 cents. 
Colombia,. I peso = 5,.14 cents. 
Mexico: I peso or dollar=formerly 49.85 cents, no\\, indeterminate. 
U,,g,ay: I peso gold 

The most important of these five pesos is that of Argentina. 

PESSIMISM, a word of modern coinage, denoting an attitude 
of hopelessness towards life, a vague general opinion that pain and 
evil predominate in human affairs (from Lat. pessimus, worst) It 
is the antithesis of "optimisn~," which denotes the view that on the 
whole there is a balance of good and pleasure, or a t  least that in 
the long run good will triumph. Between optimism and pessimism 
is the theory of "meliorism," according to which the world on the 
whole makes progress in goodness. The average man is pessimist 
or optimist not on theoretical grounds, but owing to the clrcum- 
stances of his life, his material prosperity, his bodily health, his 
general temperament. Perhaps the most characteristic example of 
unsystematic pessimism is the language of Ecclesiastes, who con- 
cludes that "all is vanity." 

Pessimism and optimism have, however, been expressed in sys- 
tematic philosophical forms, a brief summary only of which need 
here be given. Such systems have been elaborated chiefly by 
modern thinkers, but the germs of the ideas are found widely 
spread in the older Oriental philosophies and in pre-Christiss 
European thought. 

Oriental pessimism, a t  least as understood b y  Europeans, is best 
exemplified in Buddhism, which finds in human life sorrow and 
pain. But all pain and sorrow are incidental to  the human being 
in his individual capacity. Let who will cast aside the "Bonds," 
the "Intoxications," the "Hindrances," and tread the Noble Elght- 
fold Path (see BUDDHISM) which leads to  Nirvana, and attain the 
ideal, the "Fruit of Arahatship," which is described in terms of 
glowing praise in the Pali hymns. This, the original doctrlne of the 
Buddha, though not adopted in the full sense by all his followers, 
is in fact a t  least as optimistic as any optimism of the West. T o  
call it "pessimism" is merely to apply to  it a characteristically 
Western principle according to which happiness is impossible with- 
out personality. The true Buddhist on the contrary looks forward 
wlth enthusiasm to this absorption into eternal bliss. However, 
Western Christian mysticism has never been a stranger t o  this 
concept. 

Passing over the Italian Leopardi we may notice two leading 



PESSINUS- 
modern pessimists. Schopenhauer and von Hartmann. Schopen- 
hauer emphasizes the pessimistic side of Hegel's thought. The uni- 
verse is merely blind Will, not thought; this Will is irrational, 
purposeless and therefore unhappy. The world being a picture of 
the Will is therefore similarly unhappy. Desire is a state of un- 
happiness, and the satisfaction of desire is therefore merely the 
removal of pain. Von Hartmann's doctrine of the Unconscious is 
in many respects similar to  Schopenhauer's doctrine of the Will. 
The pessimism of Schopenhauer and Hartmann does not, however, 
exclude a certain ultimate mysticism, which bears some analogy to 
that of Buddhism. 

BIBLIOGRAPHY.-,%?~ James Sully, Pessimism: A History and a 
Criticism (1877) ; Caro, Le Pessimisme au  xixe sihcle (1878) ; Saltus, 
The Anatomy of Negation (1886) ; Tulloch, Modern Theories on 
Philosophy and Religion (1884) ; William James, The Will t o  Believe; 
Diihring, Der W e r t h  des Lebens (1865); Meyer, Weltelend und 
Weltschmerz (1872) ; E. Pfleiderer, Der moderne Pessimismus (1875) ; 
Agnes Taubert (Hartmann) , Der Pessimismz~s und seine Gegner 
(1873) ; Gass, Optimismus und Pessimismus (1876); Rehmke, Die 
Fhilos. des Weltschmerzes (1876j ; Huber, Der Pessimismus (18763 ; 
von Golther, Der moderne P. (1878) ; Paulsen, Schopenhauer, Hamlet, 
Mephistopheles (1900) ; Kowalewski, Studien zur Psychologie des P. 
( 13~4 ) .  

PESSINUS (II~aaivoGs, IIEULVOGS), an ancient city of Galatia 
in' Asia Minor, situated on the lowest southern slope of Mt. 
Dindymus. The ruins, discovered by  Texier, lie round the village 
of Bala-Hissar, 8 or 9 miles S.E. of Sivri-Hissar. Originally 
a Phrygian city, i t  became the capital of the Gallic tribe Tolis- 
tobogii and the chief commercial city of the district. I t  contained 
the most famous sanctuary of the mother of the gods (Cybele), 
who here went by the name of Agdistis, and was associated with 
the god Attis, as elsewhere with Sabazius, etc. Her priests were 
also princes, who bore rule not only in the city (the coinage of 
which, beginning about IOO B.c., was for long issued by them) 
but also in the country round, deriving a large revenue from 
the temple estates; but in the time of Strabo (A.D. 19-20) their 
privileges were much diminished. Some time before the year 
164 B.C. Pessinus fell into the power of the Gauls, and the mem- 
bership of the priestly college was then equally divlded between 
the Gauls and the old priestly families. Like Ancyra and Tavium, 
Pessinus was Romanized first and Hellenized afterwards. Only 
about A.D. 165 did Hellenic ways and modes of thought begin to 
be assumed; before that we find a deep substratum of Celtic feel- 
ing and ways, on which Roman elements had been superimposed 
without filtering through a Hellenic medium. Christianity was 
introduced late; i t  cannot be traced before the 4th century. When 
Galatia was divided into two provinces (A.D. 386-395) Pessinus 
was made the capital of Galatia Secunda or Salutaris, and it  
became a metropolitan bishopric. After the 16th century it dis- 
appears from history. 

PESTALOZZI, JOHANN HEINRICH (1746-1827), 
Swiss educational reformer, was born at Zurich on Jan. 12, 
1746. His father died when he was young, and he was brought 
up  by his mother. As a youth in Zurich he was associated 
with Lavater and the party of reform. His earliest years were 
spent in schemes for improving the condition of the people. 
The  death of his friend Bluntschli turned him however from 
politics, and induced him to devote himself to education. H e  
married a t  twenty-three and bought a piece of waste land a t  
Neuhof in Aargau, where he attempted the cultivation of madder. 
Pestalozzi knew nothing of business, and the plan failed. Before 
this he had opened his farm-house as a school; but in 1780 he 
had to give this up also. His first book published a t  this time 
was The Evening  Hours of a Hermit (1780), a series of aphor- 
isms and reflections. This was followed by his masterpiece, 
Leonard and Gertrude (1781), an account of the gradual reforma- 
tion, &st of a household, and then of a whole village, by the 
efforts of a good and devoted woman. The French invasion of 
Switzerland in 1798 brought into relief his heroic character. A 
number of children were left in Canton Unterwalden on the 
shores of the Lake of Lucerne, without parents, home, food or 
shelter. Pestalozzi collected a number of them into a deserted 
convent, and spent his energies in reclaiming them. During the 
winter he cared for  them personally, but in June 1799 the build- 

ing was requlred by the French for a hospital, and his charges 
were dispersed. I n  1801 Pestalozzi gave an exposition of his 
ideas on education in the book How Gertrude teaches her Chil- 
dren. His method is to  begin with observation, to  pass from 
observation to consciousness, from consciousness t o  speech. Then 
come measuring, drawing, writ~ng, numbers, and so reckoning. 
I n  1799 he had been enabled to establish a school at  Burgdorf, 
where he remained till 1804. I n  the year 1805 he removed t o  
Yverdon on the Lake of NeuchPtel, and for twenty years worked 
steadily at  his task. H e  was visited by all who took interest 
in education-Talleyrand, Capo d'Istria, and Mme. de Stael. H e  
was praised by Wilhelm von Humboldt and by Fichte. His pupils 
included Ramsauer, Delbruck, Blochmann, Carl Ritter, Froebel 
and Zeller. About 181 j dissensions broke out among the teachers 
of the school, and Pestalozzi's last ten years were chequered by 
weariness and sorrow. In  182 j he retired to Neuhof, the home of 
his youth; and after writing the adventures of his life, and his 
last work, the Swan's Song. he died a t  Brugg on Feb. 17, 1827. 
For his far-reaching influence on educational methods see EDUCA- 
TION. 

Ppstalozzi's comp!ete works were pxblished at Stuttgnrt in 1819 26, 
and an edition by Seyffarth appeared at  Berlin in 1881. Volumes on 
his life and teaching have been written by De Guimps (1889), Barnard 
(1862) Kriisi (1873) and Pinloche (1901). See also J.  A. Green, 
Li fe  and W o r k s  o f  Pestalozzi (1913) ; P. Matorp, Der Idealismus 
Pestalozzis: eine Neuuntersz~cltung der philosophischen Grundlagen 
Seiner Erziehunglehre (Leipzig, 1919) ; W. 0. Nicolay, Pestalozzis 
Stellung zu Religion und Religionsunterriclzt (Langensalza, 1920). 

PESTS : see ENTOMOLOGY. 
PETAIN, HENRI PHILIPPE BENONI OMER JO- 

SEPH (18j6- ), French soldier, was born on May 24, 1856 
a t  Cauchy la Tour (Pas de Calais). H e  was commissioned from 
St. Cyr 1878, passed in due course through the gcole de Guerre, 
filled various staff appointments, including that of instructor a t  
the ~ c o l e  de Guerre, and was promoted colonel in  1910. At the 
outbreak of World War I he was commanding an infantry regi- 
ment, but he was immediately given a brigade and then a division, 
and acquitted himself so well during the opening weeks of the 
struggle that he was advanced to the command of the XXXIII. 
Army Corps in  Artois on Oct. 25, 1914. H e  greatly distinguished 
himself on the occasion of the French offensive near Arras in 
May 1915, where his corps completely broke through the German 
position, though exploitation proved to be impossible for want 
of reserves. On June 21, 1915 he was given command of the 11. 
Army, which under his orders carried out on Sept. 25, 191 j the 
great attack in Champagne. After this action Gen. PCtain wrote 
a remarkable Rapport sur les ope'rations de la Ire. arme'e e n  
Champagne et  enseignements 13 e n  tirer. This contained the prin- 
ciples of a new tactical doctrine, and was published in the Ar- 
chives de la Grande Gz~erre, No. 10, pp. 5-30. 

After the battle of Champagne, the staff of the 11. Army was 
withdrawn from the front, and was thus available a t  the moment 
when the Germans were attacking Verdun on Feb. 21, 1916. 
I t  was then that the task of stopping the advance of the German 
crown prince was entrusted to  PCtain. 

His first task was to  organize the battle zone. H e  fixed a line 
of defence from Bras to  Douaumont: this line had to be held a t  
all costs, and under cover of it  he divided u p  the ground t o  be 
held in sections which were duly laid out and equipped. I t  was 
largely owing to the system and energy of PCtain that Verdun 
was saved (see VERDUN, BATTLES O F ) .  On May I ,  1916 he was 
given the command of the centre army group, of which the IV. 
Army, on the left, took part in the great offensive of April 16, 1917. 
On April 28 he was appointed chief of the general staff a t  the 
Ministry of War in  Paris; and on May 15 he replaced General 
Nivelle as Commander-in-Chief of the armies in the field. 

The French army at  that time was faced with a grave crisis, 
not excluding mutinies. PCtain did his utmost t o  remove the 
special causes of discontent, such as the irregularity of leave, and 
the inequality between units in their tours of duty in  the trenches. 
H e  also saw to it that soldiers on leave were not exposed to 
dangerous influences or neglect, and he renewed the confidence 
between the combatants and their leaders. By means of reforms 
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rather than measures of repression, he succeeded from the month 
of June onwards in having the army completely in hand. 

Late in 191 j it became apparent that owing to the defection 
of Russia a formidable German offensive would be launched in 
the spring of 1918 on the western front. With this in view, 
PCtain studied the possibilities of surprise by placing reserves 
within reach of the threatened points. On Feb. 22, 1918, he and 
Sir Douglas Haig agreed to give each other mutual assistance. 

On March 21 when the Germans had just attacked General 
Gough's army with great violence, PCtain hurried forward the 
V corps which was in reserve behind his left wing. On the zznd 
Haig having requested the intervention of the French army, 
PCtain pushed forward the extreme left or 125th division of the 
VI army towards the field of battle, where i t  arrived during the 
night March 22-23. Other French units were speedily added in 
order to  assist the British, and these formed successively the 
111 army and then the I. 

Meanwhile, on March 26 at  Doullens, General Foch had been 
entrusted with the mission of co-ordinating the efforts of the 
Allied armies. PCtain therefore had only to  carry out on the 
lines of the directives issued by Foch those operations which had 
been assigned to the French armies. H e  uithstood the German 
attacks of May 2 7, June 9 and July 15. 

I t  was now the moment to  pass to the counteroffensive. PCtain 
prepared the great offensives of Aug. 8 'and Sept. 25, 1918, and 
he was also responsible for pushing the Germans back to the 
Ardennes. On Nov. 21 PCtain received at  the hands of the presi- 
dent of the republic at  Metz the baton of Mare'clzal de France; 
he was also the recipient of many high honours from the Allied 
governments. He subsequently held the position of vice-president 
of the Conseil Supe'rieur de la Gzberre (1920-30) and in this ca- 
pacity he went in 1925 to Morocco, where he led the French 
forces which suppressed the revolt of the Rifs. H e  served as 
minister of war in the cabinet of Gaston Doumergue (1934) and 
as French ambassador to Spain (1939-40). 

As Chef d ' ~ t a t  in Wor ld  W a r  11.-In May 1940, a week 
after the German invasion of the Lowlands and France, he was 
recalled from Spain, becoming, in the following month, premier of 
France at  a time when French defeat was a certainty. His first 
act was to  make peace with Germany and in July, having trans- 
ferred the seat of government from Paris to  Vichy in then- 
unoccupied France, he established a totalitarian government with 
himself as chef d'e'tat. 

His policy in the succeeding years was almost exclusively one 
of close co-operation with Germany, and he followed, in very 
large part, German dictates in regard both to French foreign policy 
and to the administration of France. H e  early allowed the nazis 
to impose anti-Semitic legislation on occupied France, and in May 
1941, he dispatched Admiral Jean Darlan. minister of the navy 
and of foreign affairs and PCtain's designated successor as chief of 
state, to  Germany to discuss Franco-German relations with Hitler. 

The result of the conferences was a decision to collaborate with 
the nazis, a decision which PCtain endorsed both immediately after 
the conferences and, more strongly, on Aug. 12, when he stated 
that France must overcome "a heavy heritage of distrust [toward 
Germany]." I n  1941 PCtain also allowed the establishment of 
friendly relations between Japan and France in French Indo- 
China. 

I n  April 1942, PCtain reinstated to  his government Pierre La- 
val, probably Germany's best friend among French officials, whom 
he had removed late in 1940. Darlan's cabinet resigned to be re- 
placed by Laval's, with Laval responsible only to PCtain. Thence- 
forward, the policy of the Vichy government seldom deviated 
from German wishes, although PCtain protested when German 
troops invaded occupied France in Nov. 1942, ostensibly to de- 
fend it  from U.S. and British aggression; he also broke diplo- 
matic relations with the U.S. after Allied troops invaded French 
North Africa, attempted unsuccessfully to  force Darlan, then in 
command of French troops in Africa, to resist the Allies, and 
made Laval dictator of France, with power to  make laws and de- 
crees on his own authority. Thereafter PCtain was little more 
than a figurehead, with Laval wielding the actual power under 

German direction. 
BIBLIOGRAPHY.-"Le MarCchal PCtain" in L'Illustration (Nov. 30, 

1918) ; De Civrieux, L'Offensive de 1917 (1919) ; P. Painlev6 La 
Ve'ritS sur POffensive d z ~  16 avvil 1917, Special no. of La Renaissance 
(Nov. 1g19), and Comwtent j'ai noinme' Foch et Pe'tain (1923) ; Sir 
C. E. Call~vell, Field-Marshal Sir Henry t'ilson, His Life and 
Diaries, Vol. I .  (1927) ; B. H. Liddell Hart, Reputations (1928). See 
also WORLD WAR I and WORLD WAR 11. (H. BI.; X.) 

PETALITE, a ~nineral species consisting of lithium alumi- 
num silicate LiAl(SizO5)n. The monoclinic crystals approach 
spodumene (q .v . )  in form, which is also a lithium aluminum sili- 
cate with the formula LiAl(Si0s)z. There is a perfect cleavage 
parallel to the basal plane, and the mineral usually occurs in platy 
cleavage masses; on this account i t  was named, from Gr. .rrCraXov 
(a leaf). The hardness is 64 and the specific gravity 2.4 (that of 
spodumene being 3.16). The mineral is colourless or occasionally 
reddish, varies from transparent to translucent, and has a vitreous 
lustre. I t  was discovered in 1800 as cleavage masses i n  an iron 
mine on the island of Uto near Stockholm, where it is associated 
with lepidolite, tourmaline and spodumene. 

PETALUMA, a city of Sonoma county, California, U.S.A., 
at the head of navigation on the Petaluma river, 35 mi. N.N.W. 
of San Francisco. I t  is served by the Northwestern Pacific agd 
electric railways, and (for freight) by boats and barges to points 
on San Francisco bay. Pop. (1920) 6,226 (80% native white); 
in 1940 it  was 8,034. I t  is famous for its poultry industry. which 
occupies g,ooa families and sent 42,480,000 dozen eggs to  market 
in 1927. Dairying is also important, and the city has numerous 
manufacturing industries, including incubator factories and other 
industries allied with the poultry business. The town was plotted 
in 18j2, incorporated in 18j8, and chartered as  a city in 1911. 
The poultry industry was introduced by Lyman C. Byce, a young 
Canadian, in 18 78. 

PETCHENEGS or PATZINAKS [Latin Bisseni] ,  a na- 
tion which played a considerable part in the mediaeval history of 
Eastern Europe. The Petchenegs were a Turkish race, akin t o  
the Cumans (q.v.), whose language, according to Anna Comnena, 
they spoke. They were probably a federation formed of the 
earlier Bukuk and Kangaris. In  the 9th century A.D. they were 
living between the Volga and the Urals, having as their neighbours 
the Burtas on the west, the Khasars southwest, and the Ghuz 
southeast. About 860 the Khasars and Ghuz combined and drove 
then1 west, a remnant only remaining in their old territory, which 
was now occupied by the Ghuz. The remainder drove the Mag- 
yars, who were the western neighbours of the Khasars, over the 
Dnieper, themselves settling near the Don. I n  the year 889 they 
again drove the Magyars westward into Moldavia, arriving on the 
Dnieper in 895. In  this or the following year they allied them- 
selves with Khan Symeon of the Bulgars, inflicted a third and 
crushing defeat on the Magyars, and drove them into their present 
homes in Hungary. 

The Petchenegs made their own headquarters on the two 
banks of the Dnieper, where for a century they harassed Kiev 
and the trade route between that state and Constantinople, 
lurking near the rapids a t  which convoys disembarked, then charg- 
ing them on horseback and raining arrows on them. I n  addition, 
they ravaged Walachia, Bulgaria, and the lands of the eastern 
Roman empire, perhaps the most formidable of their many in- 
cursions being that of 934, when, allied with the Magyars, they 
destroyed Varander. I n  972 they had slain Sviatoslav of Kiev; 
but in 1036 Prince Yaroslav defeated them so heavily that they 
ceased to trouble Russian territory. Their incursions westward 
grew correspondingly more severe. Between 1020-1030 they in- 
vaded Bulgaria almost every year, and from 1048-1056 were a t  
war with Byzantium without intermission. At the close of this 
campaign the Emperor granted them lands for settlement in 
northeast Bulgaria, but their depredations continued. The great 
westward raid of the Ghuz in 1064 passed clean through their 
territory, and many Petchenegs were probably then slain or ab- 
sorbed by the Ghuz. Others fled into Hungary, where King Ladis- 
laus defeated them in 1067. Colonies of the survivors were 
settled as guards on Hungary's western frontiers. In  1080 the 
emperor Alexius again defeated them, and their power was finally 
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broken in 1091 by the crushing defeat which they suffered at 
Lebunien. Remnants of them, however, still lurked about the 
Balkans, and one band, imitating their old tactics on the Dnieper, 
attacked Peter the Hermit's party of Crusaders north of Belgrade 
in  1096. After this they fade out of history; but the "Sops" in the 
plain of Sofia to-day are believed t o  be their descendants. 

The Petchenegs were ruled by a Khan and organised in 8 
hordes and 40 minor units, each under its khan of lower degree. 
They were purely nomadic; on their raids they took their women 
and children with them, forming their camps out of rings of 
wagons. They wore long beards and moustachios, and were 
dressed in long kaftans. The food of the wealthy was blood and 
mares' milk; of the poor, millet and mead. They were originally 
"magicians," i.e., fire-worshippers; but a form of Islam early be- 
came current among them and the nation was temporarily con- 
verted to  Christianity in 1007-1008. They were the most dreaded 
and detested of all the nomads; Matthew of Edessa calls them "the 
carrion-eaters, the godless, unclean folk, the wicked, blood-drink- 
ing beasts." Other anecdotes are current of their shamelessness, 
and many of their cruelty; they invariablv slew all male prisoners 
who feii into rheir hands. Tht: rrluderr~ Supa dre despised by the 
other inhabitants of Bulgaria for their bestiality and stupidity 
but dreaded for their savagery. They are a singularly repellent 
race, short-legged, yellow-skinned, with slanting eyes and project- 
ing cheek-bones. Their villages are generally filthy, but the 
women's costumes show a barbaric profusion of gold lace. 

See J .  Marquart, Osteuropaische und Ostasiatische Streifzuge (1go3), 
where the main original sources are given. See also under RUSSIA, 
BULGARIA, and ROMAN EMPIRE, LATER. ('' A' M') 

PETER, ST., the Apostle who is referred to in the New 
Testament by several names. Most commonly he is called 
Peter, but we also find Simon, Simon Peter, Cephas, and once 
Symeon. We may infer that the Apostle's name was the common 
Hebrew "Symeon" (llyni) which was generally rendered by the 
Greek "Simon" (8 ipwv)  ; he also received the title "Cephas" 
( ~ ~ ' 3 )  which was Graecized according to the sense of "stone" or 
"rock" into "Peter" ( I I k ~ p o s ) .  There is no certain evidence that 
either "Cephas" or "Peter" was already in use as a proper name. 
The bestowal of the name Cephas is mentioned by Mark in con- 
nection with the sending forth of the twelve (iii. 16), by Matthew 
in connection with Peter's confession a t  Caesarea Philippi (xvi. 
18), and in the fourth gospel in connection with the first call of 
Simon near the scene of John's baptizing (i. 42). 

P r o m i n e n c e  of St. Peter.-The gospels agree in representing 
St. Peter as the most prominent of the disciples during the min- 
istry of Jesus. H e  is mentioned by Mark 23 times, by Matthew 
24 times, by Luke 27 times, by John 39 times, and 182 times in 
the whole of the New Testament. Together with the sons of 
Zebedee, he formed an inner circle among the disciples, and was 
constantly in the company of the Master. Thus he is mentioned 
as present on several notable occasions such as the raising of 
Jairus' daughter (Mark v. 2 2  sqq. and parallels), the Transfigura- 
tion (Mark ix. 2 sqq. and parallels), and in the Garden of Geth- 
semane (March xiv. 32 and parallels). Early tradition (Papias) 
makes Peter the ultimate source of the Marcan narrative, to which 
Matthew and Luke were indebted. I f  so, the frequency of Peter's 
appearances may be partly explained; but it is Matthew rather 
than Mark who exalts Peter, and there is no reason to doubt that 
he was indeed the leader of the Twelve. 

E a r l y  History.-Of his earlier history nothing is known. I n  
Matthew xvi. 17 he is called "Simon Barjona" (i.e., Simon Son of 
Jonas), whereas in John i. 42 and xxi. 15 he is referred to as 
"Simon son of John." Jonas and John are quite distinct names, 
but among Greek-speaking Christians the confusion would not be 
difficult. H e  was married and lived in a house a t  Capernaum with 
his brother Andrew and his mother-in-law (Mark i. 29). His occu- 
pation was that of a fisherman, and Luke says he was in partner- 
ship with James and John. 

C a l l  of St. Peter.-The synoptic gospels describe the call of 
Peter to  discipleship as taking place by the Lake of Galilee (Mark 
i. 16 sqq., Matt.  iv. 18 sqq., Lk. v. I. sqq.). No explanation is 
given of the suddenness of the call or of the ready response which 

it evoked. But the fourth gospel represents the earliest disciples 
of Jesus as previously disciples of John the Baptist and as leaving 
John to follow Jesus. One of these disciples was Andrew, who 
brought his brother Simon to Jesus with the announcement, "We 
have found the Messiah," and Jesus received him with the words 
"Thou shalt be called Cephas," which is by interpretation Peter. I t  
is difficult to accept this account wholly as it  stands, for the synop- 
tic gospels make it plain that the disciples did not a t  first regard 
their Master as the promised Messiah; but it  may embody a 
genuine tradition that the disciples had been connected with John's 
work, and thus explain why on a later occasion Peter was so ready 
to obey the call of Jesus. On the other hand it is possible that the 
account of the fourth gospel is coloured by a desire to  minimize 
the importance of the Baptist save as a forerunner of the Christ. 
I t  is not improbable that a rival sect of the Baptist persisted to  
the end of the first century (Acts xviii. 25), and it  was for that 
reason that the author of the fourth gospel omitted to  mention 
John's independent urork, and represented him as surrendering 
his disciples to  Jesus. 

Mark and Matthew agree closely in their accounts of the call of 
Sinlull dud Arliiiew, and both quote the saying, "I xi11 make you 
fishers of men." Luke has a good deal of non-Marcan material, 
and his account differs considerably. H e  places the visit to  Caper- 
naum and the healing of Simon's mother-in-law before the call to 
Simon, and he connects the call with the story of the miraculous 
draught of fishes which appears in the fourth gospel after the 
resurrection (John xxi.). If the story of the miraculous draught 

from the prophecy that peter should catch men, ~ ~ k ~ ' ~  
arrangement is in a sense justified. According to John the catch 
numbered 153-probably men of every race whom Peter was to  
attract by  his teaching. 

Confession of St. Peter.-Of the incidents during the ministry 
in which Peter played a prominent part i t  is only possible here to  
deal with one in detail. Critics attach considerable importance to  
the account of Peter's confession a t  Caesarea Philippi (Mark viii. 
27 sqq., Matt. xvi. 13 sqq., Luke ix. 18 sqq.). According to all three 
synoptic gospels, a t  a comparatively late date in the history of the 
ministry Peter, in answer to a question of Jesus, acknowledged him 
to be the Messiah. Jesus then spoke of his coming passion, and 
Mark and Matthew add that Peter brought upon himself a severe 
rebuke by protesting against such an unwelcome development. 
The gospels make it  clear that this was a turning-point in the his- 
tory of the ministry and in the education of the Twelve. Matthew 
emphasizes the importance of the occasion by the insertion of a 
remarkable paragraph concerning Peter. "And Jesus answered 
him, Blessed art thou Simon Barjona, because flesh and blood did 
not reveal it  to  thee, but my Father in Heaven. And I say to thee 
that thou ar t  Peter and upon this rock I will build my church, 
and gates of Hades will not prevail against it. I will give thee the 
keys of the kingdom of the heavens, and whatsoever thou shalt 
bind on earth shall be bound in the heavens, and whatsoever thou 
shalt loose on earth shall be loosed in the heavens." Here diffi- 
culties multiply, but two points seem clear. ( I )  Peter is to have 
unique importance in the future corresponding t o  the unique in- 
sight which he has displayed; he is the rock on which a new 
ecclesia will be founded to triumph over death. (2) Peter will 
have unique authority to admit to  the new ecclesia and to legislate 
for its members. We must consider these points in  greater detail. 
( I )  Peter has received a definite revelation from Heaven, and his 
confession does not reflect the opinion of men (cf. Gal. i. 16). I n  
virtue of this insight he is to become the foundation of "my 
church," that is, of an ecclesia comparable with the old Israel 
which is frequently referred to in the Old Testament as "the con- 
gregation" (Heb. 5nR LXX. ? K K ~ V U ~ ) .  

C. Taylor (Sayings of the Jewish Fathers) quotes a remarkable 
rabbinic parallel: When the Holy One wanted to create the world, 
he passed over the generations of Enoch and of the flood a s  
unsound; but when he saw Abraham who was going to arise he 
said, Lo I have discovered a rock (petra) to build and to found 
the world upon. Therefore he called Abraham "rock" ( x ? w ) ,  as i t  
is said, "Look unto the rock whence ye are hewn." I n  what sense 
Peter is to be the foundation of the new ecclesia is perhaps 
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explained in the following words: "Peter will bear witness to the 
resurrection, and against the Church thus encouraged to face 
death the gates of Hades (Death, not Hell) will not prevail." 

(2) Peter will receive the keys of the kingdom and will have 
unquestioned authority to bind and to loose, that is to  legislate 
for the community. As to the keys, Is. xxii. 20-23 should be 
studied, and, for a Christian parallel, Rev. iii. 7. Two ideas seem 
to be combined: a chief steward bears the keys of a house as the 
sign of his authority, and a teacher of truth has the means of 
admission to the kingdom of Heaven (cf. Luke xi. 52 where the 
lawyers are blamed for taking away the key of knowledge). St. 
Peter will have authority in the new church such as Eliakim had in 
the old; and, as the ideal Scribe, St. Peter will admit many to 
the kingdom by his teaching. I t  is remarkable that in Matt. xviii. 
18 a similar power of binding and loosing is bestowed upon all 
the disciples. (B. T, D. Smith, St. Matthew, pp. 151, sqq.) 

Opinions differ as to the authenticity of this saying addressed 
to Peter. The use of ecclesia for the Christian Church as a whole 

'seems to reflect later usage (cf. Matt. xviii. 17 where the word 
means a local congregation); and the whole passage implies a 
reverence for St. Peter such as might be felt by the second gen- 
eration of Christians, especially by some community (?  the Church 
of Antioch) which regarded him as its founder. John vi. 68 
records another confession of Peter which is perhaps the Johan- 
nine equivalent of the synoptic "Thou ar t  the Christ." 

St. P e t e r  and t h e  Resurrection.- The New Testament im- 
plies that St. Peter was specially famous in the early church as a 
witness to the resurrection of Jesus. St. Paul (I.  Cor. xv. j )  
mentions an appearance to Cephas first among the evidences of 
the resurrection. The "young man" of Mark xvi. thus instructs 
the women at  the tomb, "Go tell his disciples and Peter that he 
goeth before you into Galilee and there ye shall see him"; from 
which we may infer that Mark intended to relate an appearance 
in Galilee a t  which Peter was specially prominent. Luke testifies 
to  a belief in an early appearance t o  Simon (xxiv. 34), although 
he does not describe it  and it does not fit easily into his scheme. 
I t  is very strange that the description of this appearance has 
dropped out of the synoptic tradition, for it seems to have be- 
longed to a very early stratum. The omission may be variously 
explained. The original ending of Mark is almost certainly lost. 
Luke and John adopted the belief that the disciples stayed in 
Jerusalem after the crucifixion, and both were therefore bound 
to omit a story of an early appearance in Galilee. Matthew seems 
to have deliberately preferred an account of an appearance to all 
the disciples on a mountain, perhaps because he thought it  evi- 
dentially superior. But it  is very probable that the appendix to 
St. John (ch. xxi.) reproduces a late version of the half-forgotten 
story; and, so far as we can judge, the apocryphal gospel of Peter 
ended with a similar account. In  the Johannine narrative Jesus 
appears to  seven disciples, and Peter is prominent. The apocryphal 
account begins, "And I Simon Peter. . . ." I t  has been suggested 
that the story of Jesus' walking on the water (Mark vi. 48 and 
parls.) is another version of the same incident, for Matthew rep- 
resents Peter as acting in a similar way on that occasion, jumping 
out of the boat to  meet Jesus. (Matt.  xiv. 29, cf. Joh. xxi. 7.) 

L a t e r  H i s t o r y  and Death.-The last chapter of the fourth 
gospel is important as containing what is certainly the earliest 
reference to the death of St. Peter. Three times Jesus tests his 
love which three times he had denied, and three times entrusts to  
him the pastoral duty to  "feed my sheep." The sheep (or lambs, 
v .  I j )  are doubtless members of the early Church dependent upon 
Peter's teaching for their spiritual food. So we have a further 
testimony to the Apostle's great reputation as  a teacher, and a 
suggestion that his life was devoted to pastoral rather than to mis- 
sionary work. The reference to his death is to  us obscure, though 
probably it  was clear enough to the original readers of the gospel. 
"Verily verily I say unto thee, when thou wast young thou didst 
gird thyself and walkedst whither thou wouldest; but when thou 
shalt be old thou shalt stretch forth thy hands and another shall 
gird thee, and bear thee whither thou wouldest not. Now this he 
spake signifying by what manner of death he should glorify God." 
The inference seems to be that the life of St. Peter was prolonged 

I to an age at  which he was unable any longer to  attend to himself, 
that he lived under some kind of restraint, and that his death was 
somehow connected with these circumstanca. T o  the Church it  
was a martyrdom by which he glorified God, but the words do not 
necessarily imply;more than that Peter died of old age, bearing 

I bravely its infirmities and indignities. Clement of Rome (Ep.  5 
IICrpos pap~vpljaas) perhaps implies more than this, but the 
tradition that Peter was crucified rests upon a misunderstanding 

I of the words "thou shalt stretch forth thy hands" (i.e., to  allow 
another to gird thee), and has nothing but a respectable antiquity 
(Tertullian and Origen) to  commend it. 

I The first part of the Acts is largely a record of Peter's doings, 
and from these chapters it  appears that for some time after the 
Ascension he was the acknowledged head of the Jerusalem church. 
His prominence brought him into collision with the Jewish 
authorities, and twice he was arrested by the priests (iv. 3, v. 18, 
possibly a doublet). Accompanied by John he made a journey 
to Samaria to see the results of Philip's preaching, and thus he 
was concerned in the earliest expansion of the Church (viii. 14 
8.). At a later date he travelled further afield, visiting Lydda, 
Joppa and Caesarea. At Caesarea he baptized Cornelius, and thus 
it was Peter who admitted the first Gentile to the Church, though 
Cornelius was no heathen (x. I ff .). Returning t o  Jerusalem Peter 
met criticisms of his policy by relating his experiences, and he was 
successful in convincing his critics; but it must not be assumed 
that either St. Peter or the other authorities had as yet any idea 
of dispensing with circumcision as generally necessary to salvation. 
There followed (at what interval we do not know) a persecution 
by Herod in which Peter was arrested, and a famine in which the 
Jerusalem church, weakened economically by socialistic experi- 
ments, suffered severely. 

The famine probably continued after Herod's death, and Peter 
may have been present throughout, for "another place" to which 
he departed (xii. 17) may mean no more than another house. I f  
he was present during the famine he must have met Saul and 
Barnabas when they brought relief from Antioch (xi. 30), and 
this may be the meeting described in Gal. ii. I ff. a t  which an 
agreement was reached between Paul and the senior Apostles on 
the question of preaching to the Gentiles. This is the view of Sir 
William Ramsay, and it has the great advantage that i t  acquits St. 
Paul of the charge that in writing to the Galatians he omitted to  
mention one of his visits to  Jerusalem. 

Peter's last appearance in Acts is in connection with the Council 
of Jerusalem where he  stands up to champion a liberal policy 
towards the Gentiles. The veracity of the author of Acts has 
been questioned here, for in Gal, ii. 11 St. Paul discloses the fact 
that even after the agreement reached at  Jerusalem Peter vacil- 
lated in his policy towards the Gentiles. If the encounter a t  
Antioch took place after the Council a t  Jerusalem of Acts xv. then 
Peter's weakness is as hard to understand as is the obstinacy of 
the Jewish party. But if Ramsay's view be accepted i t  is much 
easier to reconstruct the history of events. At a n  informal con- 
ference in Jerusalem Peter and other leaders were persuaded to 
sanction an approach to the Gentiles, but not all the Jerusalem 
party consented nor indeed had they been consulted. The exact 
terms on which Gentiles might be admitted were not decided. 
Later, a t  Antioch, Peter encountered strong conservative oppo- 
sition and began to waver, but a t  the subsequent council a t  Jeru- 
salem he recovered courage enough to state his own convictions, 
the Jewish party were compelled to bow to the logic of facts, and 
the whole question was settled. Such a course of events is not 
inconsistent with what we know of St. Peter's character. 

There are one or two hints in the New Testament as  to  St.  
Peter's later history. I. Cor. i. 1 2  mentions a party of Cephas 
at  Corinth, and some have supposed that this implies a residence 
of St. Peter a t  Corinth as a consequence of which a party of his 
admirers was formed. But this is by no means certain, and the 
evidence of Dionysius of Corinth (c. 170) is too late to give sub- 
stantial support t o  the belief. 

If the first Epistle of Peter be genuine-and t o  some extent 
even if it be not-it furnishes some information about the Apos- 
tle's subsequent activities . I t  may suggest a ministry in Asia 



Minor (i. I ) ,  and it implies a residence in "Babylon." Babylon has 
been very commonly taken to mean Rome (Rev. mi .  19, xvii. j, 
etc.), and, if so, we have very early evidence of St. Peter's resi- 
dence in the capital of the Empire. The belief that Peter lived 
in Rome goes back to Irenaeus (3 I .  i.), Clement of Alexandria 
(Comment. on I. Peter), and Tertullian ( Scorp. I 5). Some hold 
that it  is implied by Clement of Rome who couples the names of 
Peter and Paul as "champions nearest to us" (I.  Ep. v.), and by 
Ignatius who says to  the Romans, "I do not command you as 
Peter and Paul" (ad. Rom. iv) .  

Irenaeus states that Mark acted as Peter's assistant in Rome, 
and this tradition receives support from I .  Pet. v. 14 and from 
Papias (Euseb. H.E. iii. 39, 15). 

Thus the evidence that St.  Peter was at  Rome is strong though 
not conclusive. 

Early tradition (Origen, Clementines, Eusebius, Apostolic Con- 
stitutions and Jerome) also connects Peter with Antioch of which 
church he was said to  have been the first bishop. Whether this 
belief was more than an inference from Gal. ii. I I we do not know. 

Nothing definite is known about the Apostle's death. Tertullian 
states that he was crucified under Nero, and Origen adds that a t  
his own request he was crucified head downwards. But this testi- 
mony is late, and we have seen that Joh. xxi. suggests rather that 
Peter's sufferings were those of old age and restraint upon his 
liberty. Clement's reference to  Peter's fate is very vague. If 
the Apostle was the author of I. Peter it  is almost certain that 
he lived to a later date than the reign of Nero (see PETER, FIRST 

EPISTLE OF). Early in the third century the grave of Peter and 
Paul was shown in the Vatican (Euseb. H.E. z. 2 j, Acta Petri 84), 
and the relics were moved to the catacombs in A.D. 258. Whether 
or not they were genuine we have no means of judging. 

BIBLIOGRAPHY.--C~~S~ art. "Peter" in Hastings Dictionary oj tke 
Bible; Harnack, Chronologie; Schmiedel, art. "Simon Peter" in 
Encyclop. Biblica; Foakes-Jackson, St.  Peter, Prince of Apc;tles; 
Duchesne, Liher Pontificalis; Lipsius, Die Apokr. Apostflresch. 

(P. G.-S., X.) 

PETER I., called "the Great" (1672-1 725 ), emperor of 
Russia, son of the tsar Alexius Mikhailovich and Natalia Naruish- 
kina, was !born a t  Moscow on May 30, 1672. His earliest teacher 
(omitting the legendary Scotsman Menzies) mas the dyak ,  or 
clerk of the council, Nikita Zotov, subsequently the court fool, 
who taught his pupil to spell out the liturgical and devotional 
books on which the children of the tsar were generally brought 
up. After Zotov's departure on a diplomatic mission, in 1680, 
the lad had no regular tutor. From his third to his tenth year 
Peter shared the miseries and perils of his family. His very 
election (1682) was the signal for a rebellion. He saw one of his 
uncles dragged from the palace and butchered by a savage mob. 
H e  saw his mother's beloved mentor, and his own best friend, 
Artamon Matvyeev, torn, bruised and bleeding, from his retain- 
ing grasp and hacked to pieces. The haunting memories of these 
horrors played havoc with the nerves of a supersensitive child. 
The convulsions from which he suffered so much in later years 
must be partly attributed to  this violent shock. 

During the regency of his half-sister Sophia (1682-1689) he 
occupied the subordinate position of junior tsar, and after the 
revolution of 1689 Peter was still left pretty much to himself. 
So long as he could indulge freely in his favourite pastimes-ship- 
building, ship-sailing, drilling and sham fights-he was quite 
content that others should rule in his name. H e  now found a 
new friend in the Swiss adventurer, Fran~ois  Lefort, a shrewd 
and jovial rascal, who not only initiated him into all the mysteries 
of profligacy (at the large house built a t  Peter's expense in the 
German settlement), but taught him his true business as a ruler. 
His mother's attempt to wean her son from his dangerous 
pastimes, by  forcing him to marry the beautiful but stupid Eudoxia 
Lopukhina (Jan. 27, 16891, was a disastrous failure. Peter prac- 
tically deserted his consort about a year after their union. 

The  death of his mother (Jan. 25, 1694) left the young tsar 
free to follow his inclinations. Tiring of the great lake at Pereya- 
slavl (he had seen the sea for the first time at  Archangel in July 
1683) he returned to Archangel on May I ,  1694, to launch a ship 

built by himself the year before. Shortly afterwards he nearly 
perished in a storm in an adventurous voyage to the Solovetsky 
Islands in the White Sea. From the first the lad had taken an 
extraordinary interest in the technical and mechanical arts, and 
their application to military and naval science. H e  was taught 
the use of the astrolabe (which Prince Yakov Dolgoruki, with 
intent to please, had brought him from Paris) by a Dutchman, 
Franz Timmerman, who also instructed him in the rudiments of 
geometry and fortifications. 

Peter had begun to build his own boats a t  a very early age, 
and the ultimate result of these pastimes was the creation of the 
Russian navy. He had already surrounded himself with that 
characteristically Petrine institution "the jolly company," or "the 
company," consisting of his personal friends and acquaintances. 
"The company" was graduated into a sort of mock hierarchy, 
political and ecclesiastical, and shared the orgies and the labours 
of the tsar. Merit was the sole qualification for promotion. and 
Peter himself set the example to  the other learners by gradually 
rising from the ranks. I n  1695 he had only advanced t o  the post 
of "skipper" in his own navy and of "bombardier" in his own 
army. The disreputable Lefort, for the sake of his own interests, 
diverted the young tsar from mere pleasure to  serious enterprises, 
by persuading him first to undertake the Azov expedition, and 
then to go abroad to complete his education. 

Crea tor  of the Russian Navy.-By this tirne the White 
Sea had become too narrow for Peter, and he was looking about 
him for more hospitable waters. The Baltic was a closed door t o  
Muscovy, and the key to it  was held by Sweden. The Caspian 
remained; it  had for long been a common saying with foreign 
merchants that the best way of tapping the riches of the Orient 
was to  secure possession of this vast inland lake. But so long 
as the Turks and Tatars made the surrounding steppes uninhabit- 
able the Caspian was a possession of but doubtful value. The 
first step making for security was t o  build a fleet strong enough 
to provide against the anarchical condition of those parts; but 
this implied a direct attack not only upon the Crimean khan, who 
was mainly responsible for the conduct of the Volgan hordes, but 
upon the khan's suzerain, the Turkish sultan. Nevertheless Peter 
did not hesitate. War against Turkey was resolved upon, and 
Azov, the chief Turkish fortress in those regions, which could 
be approached by water from Moscow, was attacked from July 8 
to Sept. 22. On Nov. 22, Peter re-entered Moscow. His first 
military expedition had ended in unmitigated disaster. 

Immediately after his return he sent to  Austria and Prussia 
for as  many sappers, miners, engineers and carpenters as money 
could procure. He meant to build a fleet strong enough to prevent 
the Turkish fleet from relieving Azov. The guards and all the 
workmen procurable were driven, forthwith, in bands, to fell 
timber in the forests of the Don, and the shipwrights worked 
day and night, turning out scores of vessels of all kinds. Peter 
himself lived among his workmen, himself the most strenuous of 
them all, in a small two-roomed wooden hut a t  Voronezh. By 
the middle of April two warships, twenty-three galleys, four 
fireships and numerous smaller craft were safely launched. On 
May 3, 'ithe sea caravan'' sailed from Voronezh, "Captain Peter 
Aleksyeevich" commanding the galley-flotilla from the galley 
"Principium," built by his own hand. The new Russian fleet pre- 
vented the Turks from relieving Azov by sea; and on July 18 the 
fortress surrendered. Peter thereupon established a new naval 
station, named Taganrog, a t  the head of the Sea of Azov. 

Turkey was too formidable to  be fought single-handed, and it 
was therefore determined to send a grand embassy to the principal 
western powers to solicit their co-operation against the Porte. 
On March 10, 1697 this embassy, under the leadership of Lefort, 
set out on its travels. Peter attached hiniself to  it  as a volunteer 
sailorman, "Peter Mikhailov," so as to  have greater facility for 
learning ship-building and other technical sciences. As a political 
mission it failed utterly, the great powers being at  that period. 
far more interested in western than in eastern affairs. But person- 
ally Peter learnt nearly all that he wanted to know-gunnery at  
Konigsberg, shipbuilding a t  Saarddm and Deptford, anatomy a t  
Leyden, engraving at Amsterdam-and was proceeding to Venice 
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to complete his knowledge of navigation when the revolt of the 
stryeltsy, or mus1:eteers (June 1698). recalled him to MOSCOW. 
This revolt has been greatly exaggerated. I t  was suppressed in an 
hour's time by the tsar's troops, of whom only one man was 
mortally wounded; and the horrible vengeance (September- 
October 1698) which Peter on his return to Russia wreaked upon 
the captive musketeers was due not to any actual fear of these 
antiquated warriors, but to  his consciousness that behind them 
stood the reactionary majority of the nation who secretly sympa- 
thized with, though they durst not assist, the rebels. 

. 

Peter's foreign tour had more than ever convinced him of 
the inherent superiority of the foreigner. Imitation had neces- 
sarily to begin with externals, and Peter a t  once fell foul of the 
long beards and Oriental costumes which symbolized the arch- 
conservatisn~ of old Russia. On the 26th of April 1698 the chief 
men of the tsardom were assembled round his wooden hut at 
Preobrazhenskoye, and Peter with his own hand deliberately 
clipped off the beards and moustaches of his chief boyars. The 
ukaz of the 1st of September 1698 allowed as a compromise that 
beards should be worn, but a graduated tax was imposed upon 
their wearers. The wearing of the ancient costumes was for- 
bidden by the ukaz of the 4th of January 1700; thenceforth Saxon 
or Magyar jackets and French or German hose were prescribed. 
That the people themselves did not regard the reform as a trifle 
is plain from the numerous rebellions against it. By the z ~ k a z  of 
the 20th of December 1699 it  was next commanded that hence- 
forth the new year should not be reckoned, as heretofore, from 
the 1st of September, supposed to be the date of the creation, 
but from the first day of January, alz?zo domini. 

T h e  G r e a t  N o r t h e r n  War.-The year I700 is memorable in 
Russian history as the starting-point of Peter's long and desperate 
struggle for the hegemony of the north. He had concluded peace 
with the Porte (June 13, 1700) on very advantageous terms, in 
order to devote himself wholly to a war with Sweden to secure 
for Russia her proper place on the Baltic. The possession of an 
ice-free seaboard was essential to her natural development; the 
creation of a fleet would follow inevitably upon the acquisition 
of such a seaboard; and she could not hope to obtain her due 
share of the trade and commerce of the world till she possessed 
both. All the conjunctures seemed favourable to Peter. The 
Swedish government was in the hands of an untried lad of sixteen; 
and the fine fleets of Denmark, and the veteran soldiers of 
Saxony, were on the same side as the myriads of Muscovy. I t  
seemed an easy task for such a coalition to wrest the coveted 
spoil from the young Charles XII.; yet Peter was the only one 
of the three conspirators who survived the Twenty-one Years' 
War in which they so confidently embarked during the summer 
of I 701. H e  was also the only one of them who got anything by it. 
Charles's "immersion in the Polish bog" (1702-1707), as Peter 
phrased it, enabled the tsar, not without considerable expense 
and trouble, to conquer Ingria and lay the foundations of St. 
Petersburg (Leningrad). 

I n  these early days Peter would very willingly have made peace 
with his formidable rival if he had been allo@ed to retain these 
comparatively modest conquests. From 1707 to 1709 the war 
on his part was purely defensive; Charles would not hear of 
peace till full restitution had been made and a war indemnity 
paid, while Peter was fully resolved to perish rather than sur- 
render his "paradise," Petersburg. After Pultava (June 26, 1709)~ 
Peter, hitherto commendably cautious even to cowardice, but now 
puffed up with pride, rashly plunged into as fdoolhardy an enter- 
prise as ever his rival engaged in. The campaign of the Pruth 
(March to July 1711) must have been fatal to the tsar but for 
the incalculable behaviour of the omnipotent grand vizier, who let 
the Russian army go at the very instant when it lay helpless in 
the hollow of his hand. Even so, Peter, by  the peace of the Pruth, 
had to sacrifice all that he had gained by the Azov expedition 
fifteen years previously. On receiving the tidings of the conclu- 
sion of the peace of Nystad (August 30, 1721), Peter declared, 
with perfect justice, that it was the most profitable peace Russia 
had ever concluded. The gain to Russia was, indeed, much more 
than territorial. In  surrendering the pick of her Baltic provinces, 

Sweden had surrendered with them the hegemony of the north, 
and her pretensions to be considered a great power. 

Reforms.-The Great Northern War was primarily a training 
school for a backward young nation, and in the second place a 
means of multiplying the material resources of a nation as poor 
as she was backward. During the whole course of it  the process 
of internal domestic reformation had been slowly but unceasingly 
proceeding. Brand-new institutions on Western models were grad- 
ually growing up among the cumbrous, antiquated, worn-out ma- 
chinery of old Muscovy; and new men, like Menshikov, Goloykin, 
Apraksin, Osterman, Kurakin, Tolstoy, Shafirov, Prokopovich, 
Yaguszhinsky, Tavorsky, all capable, audacious, and brimful of 
new ideas, were being trained under the eye of the great regen- 
erator to help him to carry on his herculean task. At first the 
external form of the administration remained much the same as 
before. The old dignities disappeared of their own accord with 
the deaths of their holders, for the new men, those nearest to 
Peter, did not require them. "The Administrative Senate" was not 
introduced till 1711, and only then because the interminable war, 
which required Peter's prolonged absence from Russia, made it  
impossible for him to attend to the details of the domestic admin- 
istration. Still later came the "Spiritual Department," or "Holy 
Synod" (January 1721), which superseded the ancient patriarch- 
ate. I t  was established, we are told, "because simple folks cannot 
distinguish the spiritual power from the sovereign power, and 
suppose that a supreme spiritual pastor is a second sovereign, 
the spiritual authority being regarded as higher and better than 
the temporal." 

The official birthday of the Russian empire was Oct. 22, 1721, 
when, after a solemn thanksgiving service in the Troitsa Cathedral 
for the peace of Nystad, the tsar proceeded to the senate and was 
there acclaimed: "Father of the Fatherland, Peter the Great, and 
Emperor of All Russia." Some Russians would have preferred 
to proclaim Peter as emperor of the East; but Peter himself 
adopted the more patriotic title. 

Towards the end of the reign the question of the succession 
to the throne caused the emperor some anxiety. The rightful 
heir, in the natural order of primogeniture, was the little grand 
duke Peter, son of the Tsarevich Alexius, a child of six; but 
Peter decided to pass him over in favour of his own beloved 
consort Catherine. The zotav, or ordinance of 1722, heralded 
this unheard-of innovation. Time-honoured custom had hitherto 
reckoned primogeniture in the male line as the best title to  the 
Russian crown; in the z~stav of I 7 2 2 Peter denounced primogeni- 
ture in general as a stupid, dangerous, and even unscriptural 
practice of dubious origin. The ustav was but a preliminary step 
to a still more sensational novelty. Peter had resolved to crown 
his consort empress, and on Nov. 15, 1723 he issued a second 
manifesto explaining at  some length why he was taking such an 
unusual step. The whole nation listened aghast to  the manifesto. 
The coronation of a woman was in the eyes of the Russian people 
a scandalous innovation, and the proposed coronation was doubly 
scandalous in view of the base origin of Catherine herself. (See 
CATHERIIVE I . )  The ceremony took place at  Moscow on May 7, 
1724. 

During the last four years of his reign Peter's policy was pre- 
dominantly Oriental. H e  had got all he wanted in Europe, but 
the anarchical state of Persia at  the beginning of 1722 opened 
up fresh vistas of conquest. The war which lasted from May 1722 
to September 1723 resulted in the acquisition of the towns of 
Baku and Derbent and the Caspian provinces of Gilan, Mazan- 
daran and Astarabad. The Persian campaigns wore out Peter's 
health. A long and fatiguing tour of inspection over the latest of 
his great public works, the Ladoga Canal, during the autumn of 
1724, brought back another attack of his paroxysms, and he 
died after terrible suffering, on Jan. 28, 1725. 

Character.-Peter's claim to greatness rests mainly on his 
recognition of the requirements of the Russian nation and his own 
obligations as its ruler. I t  would have materially lightened his 
task had he placed intelligent foreigners at  the head of every 
department of state, allowing them gradually to train up a native 
bureaucracy. But he was determined that, a t  whatever cost, 



PETER 11.-PETER 645 
hardship and inconvenience, Russia should be ruled by Russians, 
not by foreigners; and before his death every important place in 
his empire was in the hands of capable Russians of his own 
training. Even in his most sweeping reforms he never lost sight 
of the idiosyncrasies of the people. H e  never destroyed anything 
which he was not able to replace by something better. H e  pos- 
sessed, too, something of the heroic nature of the old Russian 
bogatuirs, or demigods, as we see them in the skazki and the 
builinui. His expansive nature loved width and space. 

No doubt this last of the bogatuirs possessed the violent pas- 
sions a3 well as the wide views of his prototypes. All his qualities, 
indeed, were on a colossal scale. His rage was cyclonic: his 
hatred rarely stopped short of extermination. His banquets were 
orgies, his pastimes convulsions. He lived and he loved like one 
of the giants of old. There are deeds of his which make humanity 
shudder, and no man equally great has ever descended to such 
depths of cruelty and treachery. Yet it  may generally be allowed 
that a strain of nobility, of which we occasionally catch illuminat- 
ing glimpses, extorts from t ~ m e  to time an all-forgiving admiration. 
Strange, too, as it  may sound, Peter the Great was at heart pro- 
foundly religious. Few men have ever had a more intimate per- 
suasion that they were but instruments for good in the hands of 
God. 
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PETER 11. (1715-1730), emperor of Russia, only son of the 
Tsarevich Alexius, was born on Oct. 18, 1715. From his childhood 
the orphan grand duke was kept in the strictest seclusion. On 
May 18, 1727 Peter II., according to the terms of the supposed 
last will of Catherine I., was proclaimed sovereign autocrat. The 
education of the young prince was entrusted to the vice-chancellor 
Osterman. Menshikov, who lodged Peter 11. in his own palace on 
the Vasily island, had intended to marry him to his daughter 
Maria; the scheme was frustrated by his fall (Sept. 21, 1727). 
Peter fell into the hands of the equally unscrupulous Dolgoruki, 
who carried him away from Petersburg to Moscow, where he 
was crowned on Feb. 25, 1728. H e  was betrothed to Catherine, 
second daughter of Alexis Dolgoruki, but on the day fixed for the 
wedding (Jan. 30, 1730) the emperor died of small-pox. 

PETER 111. (1728-176z), emperor of Russia, only son of 
Charles Frederick, duke of Holstein-Gottorp, and of Anne, eldest 
surviving daughter of Peter the Great, was born at Kiel on Feb. 
21, I 728. I n  December 1741 he was adopted by his aunt, Elizabeth 
Petrovna, as soon as she was safely established on the Russian 
throne, and on Nov. 18, I 742 was received into the Orthodox 
Church, exchanging his original name of Karl Peter Ulrich for 
that of Peter Fedorovich. On Aug. 21, 1745, by the command 
of his aunt, he married the urincess Sophia Augusta Frederica of 
Anhalt-Zerbst (Catherine Alekseyevna). The union between a 
prince who physically was something less than a man and mentally 
little more than a child, and a princess of prodigious intellect and 
an insatiable love of enjoyment, was bound to end in catastrophe. 
But there is no foundation for the stories of Peter's neglect and 
brutality. Even when Peter 111. succeeded Elizabeth on Jan. 5 ,  
1762, he  paid off Catherine's debts, without inquiring their origin. 
H e  gave her a magnificent establishment and great domains. His 
infidelities Catherine took as a matter of course, provided her own 
love affairs were not interfered with. 

Peter's foreign policy reversed that of Elizabeth. He had not 

been on the throne for two months when he made pacific over- 
tures to the king of Prussia, whom he habitually alluded to as 
"the king my master." Peter's worship of Frederick resulted in 
a peace (May 5) and then (June 19) in an offensive and defensive 
alliance between Russia and Prussia, whereby Peter restored 
to Prussia all the territory won from her by Russia during the 
last five years, and engaged to defend Frederick against all his 
enemies. This was followed up by a whole series of menacing 
rescripts addressed by Peter to the court of Vienna, in which 
war was threatened unless Austria instantly complied with all 
the demands of the king of Prussia. Finally he quarrelled with 
Denmark, and the Russian army received orders to  invade Den- 
mark by way of Mecklenburg. But before the actual collision 
took place news came of the coup d'etat a t  St. Petersburg, by 
which Catherine (see CATHERINE 11.) succeeded to the throne of 
Russia. From July 9 to July 18 Peter was in custody a t  the castle 
of Ropsha. His end is uncertain, but the evidence points to his 
murder (July 18, 1762) by Alexius Orlov, Theodore Baryatinski, 
and several other persons still unknown. 

See R. N .  Bain, Peter ZIZ., Emperor of Russia (London, 1902) ; 
V. A. Bilbasov, History of Catherine I I .  (Rus.), vol. i. (Berlin, 1900). 

(R. A .  l3) 

PETER (PEDRO), the name of several Spanish kings. 
PETER I . ,  king of Aragon (d. I I O ~ ) ,  son of Sancho Ramirez, 

recovered Huesca from the Mohammedans in 1096. 
PETER II. ,  kin of Aragon (1174-IZI~) ,  son of Alphonso II . ,  

and Sancia, daug gh ter of Alphonso VIII .  of Castile, had a very 
marked and curious personal character. As a Spanish prince he 
was a crusader, and took a distinguished part in the victory over 
the Almohades at  the Navas de Tolosa in I 21 2. His lands to the 
north of the Pyrenees brought him in touch with the Albigenses 
and in 1213 he fought against Simon de Montfort's crusaders, 
moved not by sympathy with the Albigenses, but by hostility to 
the conquering intervention of the north under pretence of re- 
ligious zeal. A favourer of the troubadours, he combined great 
personal valour with the most lax morality. H e  was killed at  
the battle of Muret ( S e ~ t .  12. 1213). 

See J .  Forster, ~hronic ie  of ~ a m e s - I .  of Aragon (Trans. London, 
1883) ; F. Darwin Swift, Life and Times o f  J a m ~ s  the First the 
Conqueror (Oxford, 1894). 

PETER I I I . ,  king of Aragon (1236-1286), son of James the 
Conqueror and Yolande, daughter of Andrew 11. of Hungary. 
Through his marriage with Constance, daughter of Manfred of 
Beneventum, he claimed Naples and Sicily from Charles, duke of 
Anjou, thus beginning the strife of the Angevin and Aragonese 
in southern Italy. His conquest of Sicily earned him the surname 
of "the Great." H e  repelled an invasion of Catalonia by the 
French king and died Nov. 8, 1286. 

See Ramon de Muntanez, Chronica . . . ed. R. Lanz (Stuttgart, 
1844, Fr. trans. by Buchon, Paris, 1824-28. Coll. des chroniques 
nationales) ; 0. Cartellieri, Peter von Aragon z ~ .  die Sizilianische Vesper 
(Heidelberg, 1904). 

PETER IV., king of Aragon (d. 1387)~ son of Alphonso IV. and 
Teresa d'Enteqa, known as "The Ceremonious" by the rigid 
etiquette he enforced, and as "he of the dagger" because he 
wounded himself in cutting to pieces the so-called "charter of the 
Union" which authorized the rebellions of his nobles. His life 
was spent in warfare. H e  routed his nobles at  Epila (1348), re- 
annexed the Balearic islands, was engaged in conflict with Peter 
the Cruel of Castile until the accession of Henry of Trastamara 
(1369), conquered Sicily in 1377 and ceded it  to his son Martin 
(d. 1410). He was three times married: to Mary, daughter of the 
king of Navarre; to Eleanor, daughter of Alphonso IV. of Portu- 
gal; to  Eleanor, daughter of Peter 11. of Sicily, by whom he had 
a daughter, Eleanor, whose marriage with John I .  of Castile car- 
ried the crown of Aragon to the Castilian line. 

See Zurita Anales de Aragon (Saragossa, 1610). 

PETER, "the Cruel," king of Castile (1333-1369), son of Al- 
phonso XI.  and Maria, daughter of Alphonso IV. of Portugal, 
began to reign at  the age of 16. Controlled at  first by his mother, 
he emancipated himself with the encouragement of the minister 
Albuquerque, against whom he turned under the influence of his 
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mistress, Maria de Padilla, the one woman of his harem of whom 
he never became tired. In  1354 he was coerced into marrying 
Blanche of Bourbon, and deserted her at  once. Imprisoned in the 
period of turmoil that ensued, he escaped from Toro to Segovia. 
and from 1356-66 he was master, and was engaged in continual 
wars with Aragon. I t  was at  this time that he perpetrated the 
series of murders which made him odious, earning the reputation 
of monstrous cruelty indicated by his title. In  1366, attacked by 
Henry of Trastamara, he fled and took refuge with the Black 
Prince, who reinstated him. When the Black Prince left Spain, 
disgusted by his ally's ferocity, Peter was overthrown by Henry, 
with the aid of du Guesclin, in whose tent he was murdered March 
23, 1369. 

See P. Lopez de Ayala, Crdnicas de 20s reyes de Castilta . . . 
(Madrid, 1779-80, z vols.) ; P. Merimie, Histoire de Don PBdre I., 
roi de Castille (Paris, 1848; Eng. trans., 1849). 

PETER I. (1844-I~ZI) ,  first King of the Serbs, Croats and 
Slovenes, was the eldest son of Alexander KaragjorgjeviC, who 
had been elected as Prince of Serbia on the expulsion of the 
ObrenoviC dynasty in 1842, and was therefore grandson of Kara 
George, the first leader of Serbian independence. His father lost 
his throne in 1858, and withdrew to Austria, where Peter grew to 
manhood. Accused of conspiring against Prince Michael Obreno- 
viC (1868), Prince Alexander transferred himself to Switzerland, 
and Peter made Geneva his headquarters for many years. 

I n  1870 he joined the French Army as a volunteer, and served 
with distinction in the campaign against Germany. I n  1876 he 
joined the Bosnian insurgents against Turkey and fought under 
the assumed name of Peter MrkonjiC, leaving behind him a legend 
which had its influence on the young revolutionaries of a later 
generation. In  1882 he, the exiled Pretender, and not the newly 
proclaimed King of Serbia, was invited to  attend the coronation 
of Tsar Alexander III. ,  who resented Milan's dependence upon 
Vienna; and it  was very largely due to the Tsar's personal influ- 
ence that in 1883 Peter married Zorka, daughter of Prince 
Nicholas of Montenegro. For  a time he lived at  Cetinje, but after 
his wife's death in 1890 he again lived in Geneva. 

In  1903 shortly after the murder of King Alexander and Queen 
Draga by a military gang, Peter was unanimously elected King 
of Serbia and though he was gravely embarrassed a t  home by the 
political interference of the regicides, and abroad by the odious 
circumstances to  which he owed his accession, he set himself 
steadily to work for constitutional government, his tact, self- 
effacement and liberal outlook forming a marked contrast to the 
attitude of Serbia's previous rulers and contributing to the rapid 
political consolidation which followed the upheaval of 1903. In  
June 1914 ill-health forced him to entrust Crown Prince Alexander 
with the regency, and condemned him to a passive rBle during 
the World War. But the simplicity of his life, his stirring procla- 
mations to his soldiers and the visits which he paid to the trenches 
in a half crippled condition, did much to encourage Serbian resist- 
ance; and he shared the privations of the great retreat across 
Albania, lying in a litter. After the war and his election as "king 
of the Serbs, Croats and Slovenes," he lived mainly in retirement 
a t  Topola and died on Aug. 16, 1921. (R .  W. S.-W.) 

PETER, FIRST EPISTLE OF. The Epistle is addressed 
to the elect who are sojourners of the dispersion (diaspora) in 
Pontus, Galatia, Cappadocia, Asia and Bithynia. The term "dis- 
persion" suggests scattered Jews, but references in the epistle to 
their previous benighted state (i. 14, ii. 9-10, iv. 3)  seem rather 
to imply that the recipients were Gentiles, and if so, the word 
"dispersion" is used metaphorically for Christians scattered 
among the heathen. The primary purpose of the writer seems 
to have been to strengthen the courage of these Asian Christians 
who were faced with persecution, and to enjoin on them such 
conduct as would remove all excuse for the common confusion 
between Christianity and crime. 

The questions of date and authorship are closely connected, 
for many critics have maintained that the contents of the epistle 
imply a date subsequent to  the death of St. Peter. (a) References 
to persecution occur in i. 6, ii. 12, iv. 12-19, v. 9 ;  the recipients 
are undergoing a "fiery trial"; they have to bear reproaches, and 

to endure an evil reputation; they may "suffer" as do thieves and 
murderers, although it is not clear that death is the in- 
evitable penalty; so severe is the trial that it  must mark the be- 
ginning of the end; persecution is general, and not confined to 
the provinces addressed. These are very similar conditions to  
those implied in Pliny's letter to Trajan, and therefore it is 
argued that I .  Peter belongs to the same period and was written 
long after the Apostle's death. 

I t  is true that if we accept the tradition of Peter's death under 
Nero it is very difficult to  suppose that these conditions existed 
during his lifetime. There was certainly no general persecution 
before Nero, and our only real authority (Tacitus) gives no hint 
that the Neronian persecution extended beyond the city of Rome 
where it  was due to  local causes. Systematic religious persecution 
was so strange to the easy tolerance of Rome that most scholars 
think that a considerable time must be allowed for the policy 
to have developed. Ramsay thinks that the Flavian emperors be- 
gan systematic persecution after the Jewish war; others believe 
that there was nothing serious in  the provinces before the reign 
of Domitian (81-g6), and Professor Merrill (Essays in Early 
Christian History) is sceptical even about that. But the evidence 
of the Apocalypse seems decisive that Rome persecuted syste- 
matically in the time of Domitian, a t  least in Asia. I. Peter ap- 
pears to have been writteneat a time when the conditions reflected 
in Pliny's letter were just coming into being; the imperial au- 
thorities were manifesting hostility due to  a lack of understand- 
ing, but there had been few if any martyrdoms, and the author 
betrays none of the ferocious resentment against Rome which 
characterizes the Apocalypse, indeed he still entertains a respect 
for the authorities not unlike that of St. Paul ( I .  Pet. iii. 13). 
There is no allusion to the Emperor-worship which caused trou- 
ble in Domitian's time. On these grounds it  seems possible to 
date the epistle roughly. The terminus a d  quem is fixed by the 
full development of the Domitian policy. If Ramsay is right in 
connecting persecution with the Jewish war, 70 is the termilzus 
a quo; if not, 85-90 is the most probable date, but the epistle 
must be considerably earlier than the Domitian portions of the 
Apocalypse. (b) I t  is generally agreed that the epistle has close 
affinities with some other early Christian works, notably the 
Epistle to the Romans (q.v.), the Epistle to  the Ephesians (q.v.), 
the Epistle of James (q.v.), and the Epistle of Polycarp. Un- 
fortunately the dates of some of these works are uncertain, and 
it  is not agreed on which side is the dependence. The majority 
of scholars allow that in the case of Romans the dependence is 
on the side of Peter, and the balance of opinion favours the 
priority of Ephesians, though not of James. If so, the author of 
I .  Peter wrote a t  a time when Romans and Ephesians were well 
known at  least in his neighbourhood. If the Pauline authorship 
of Ephesians is rejected the inference must be that I .  Peter was 
written at a time when a pseudo-Pauline epistle had had time to 
gain currency, and that could hardly be earlier than the second 
century. But, as we have seen, there are difficulties in dating I .  
Peter after the Apocalypse. If Ephesians be a genuine work of St. 
Paul then I. Peter may have been written a t  any time after St.  
Paul's imprisonment. If James is dependent on I .  Peter then we 
have an additional argument for the early date of I .  Peter. The 
objection that Peter would not be likely t o  quote Paul is only 
forcible on the old Tiibingen theory of a life-long feud between 
them. (c)  The theology of I. Peter is simple and bears marked 
resemblances to that which finds expression in the early speeches 
in Acts. Its "Paulinism" has been much exaggerated. Jesus is the 
promised Messiah, and "the Spirit of Christ" is the spirit which 
was in the prophets. His suffering for sin had rescued the elect, 
and his endurance was an example for  Christians faced with per- 
secution. After death Jesus preached to "the spirits in prison." 
The source of Christian life is to be found in belief in  God and 
in baptism. Christians are a royal priesthood, a i ~ o l y  nation, 
destined at the end of the world, which is close a t  hand, to  inherit 
the promises. Church organization as it appears in this epistle 
is very simple and primitive; there are elders who shepherd the 
flock, but there is nu trace of a developed organization. There 
is nothing in these facts to preclude a belief in the Petrine author- 



ship of the epistle. I f ,  in spite of tradition to the contrary, St. 
Peter survived the days of Nero and lived subsequently in Rome, 
he may well have been acquainted with some of St. Paul's let- 
ters, particularly with one written to the Romans and with an- 
other written during the Apostle's imprisonment in the city. He 
may have lived to see the beginnings of that persecuting policy 
which wrought such havoc in the time of Domitian and which we 
find fully established in the days of Pliny. Nor is the language 
difficulty serious. St. Peter had lived for many years among 
Greek-speaking communities, and he would doubtless employ 
an amanuensis. I .  Peter was the first of the Catholic epistles to  
secure a place in the canon of Scripture, and it seems to have been 
widely accepted by the end of the second century. I t  is, however, 
omitted from the Muratorian canon which probably represents 
the opinion of Rome about A D .  200. The omission may have 
been accidental, and Zahn would emend the text. 

BIBLIOGRAP~Y.-C~~S~,  "Epistles of Pcter," in HastingsVzct. of the 
Bible; Schmiedel, "Simon Peter" in Encyc. Bib.; Lightfoot, S. Clement 
of Rome i. and ii.; Eamack, P,ltchr. Lit. and Chmfialcgie i.; hloffatt, 
Zntrod. to the Lit. of the N.T.; Zahn, Zntrod. to the N . T ;  Ramsay, 
Church in  the Roman Empire; Merrill, Essays in Early Christ. Hist.; 
commentaries b y  Bigg, Mayor, v. Soden, Weiss, and Windisch (in 
Handhuch z. .V.T.). (P. G.-S.) 

PETER, SECOND EPISTLE OF. This epistle claims to 
have been written by .'Simon (or Symeon) Peter, a servant and 
Apostle of Jesus Christ." The author, after a preliminary ex- 
hortation, declares his desire to testify again to the power of 
Jesus. H e  bases his testimony partly on his own experience "in 
the holy mount," and partly "on the word of prophecy." The 
mention of prophecy leads him to deal with the question of false 
prophets who are accused of false doctrine and immoral practices. 
In  this section (ii. 1-22) is included almost the whole of the 
epistle of Jude (q.v.). The author then deals with the expecta- 
tion of the Parousia which some were beginning to doubt. This 
is the main object of the letter, to attack the false prophets and 
to defend the certainty of the Parousia of the Lord. 

As I. Peter was the first of the Catholic Epistles to be admitted 
into the canon, so 11. Peter was the last. I t  was accepted a t  
Alexandria in the third century, thence it passed into the canon 
of the church of Constantinople; but not until the fourth century 
~ v a s  it accepted a t  Rome, and the Syrian church admitted it in 
the sixth century. 

The cumulative weight of the following objections to its au- 
thenticity is generally held to disprove its claim to Petrine au- 
thorship:- (a) Origen, the first to mention it as Petrine, admits 
that its authorship was disputed. (b) The style, language and 
thought not only differ from I .  Peter but from the rest of the New 
Testament. (c)  References to immorality associated with false 
teaching seem t o  belong to a date much later than that of the 
Apostle Peter. (d) The incorporation of Jude makes Petrine 
authorship improbable. (e)  The attribution of scriptural au- 
thority to  the Pauline epistles (iii. 16) points to a date not earlier 
than the second century. 

I t  is impossible to say when or where the epistle originated. 
For the date, a terminzds a q ~ i o  must be fixed by ( I )  the prevalence 
of an immoral gnosticism; (2) the attainment by the Pauline 
epistles of a quasi-scriptural authority; (3) the use made of the 
epistle of Jude, and perhaps of the Apocalypse of Peter. The 
t~rrninzis ad qzlevz is the use of the epistle by Origen. We may 
~ a y  that the most probable date for its composition is the middle 
of the second century. 

I t  may have been written in Egypt, where it first appears; or, 
as Deissmann thinks, it  may have originated in Asia Minor. 

The theology of 11. Peter is suggestive of a late date. Christ 
is referred to  as "our God and Saviour," and the fatherhood of 
God seems to be  understood only in reference to  the Son. The 
work of Christ was the redemption of the elect, and this re- 
demption awaits its consummation in the Parozuin. The present 
world will be destroyed by fire, and the wicked, whether angels 
or men, will be finally condemned; then will begin a new era of 
happiness for the elect. 

B I B L I O G R A P H Y . ~ C ~  the bibliographies to PETER, FIRST EPISTLE or  
JUDE, EPISTLE or.  (P. G -S ) 

PETERBOROUGH, a city and port of entry of Ontario, 
Canada, and capital of Peterborough county, situated 75 mi. N.E. 
of Toronto, on the Otonabee river and the Canadian National and 
Canadian Pacific railways. Pop. (1941) 25,350 The five falls 
of the Otonabee a t  this point, with a total descent of 50 ft., fur- 
nish power for a large and increasing number of manufacturing 
establishments, whilst its canalization as part of the Trent canal 
gives communication with Lake Ontarib and Georgian bay. Peter- 
borough has an electric railway, is the centre of Canada's watch 
and clock industry, has a cereal and flour mill, and manufac- 
tures electric machinery, dairy equipment and canoes. 

PETERBOROUGH, a city and municipal borough of 
Northamptonshire, England, 76 mi. N. from London by the L.N.E. 
railway; served also by the L.M.S. railway. Pop. (1938) 47,170; 
area I 5.7 sq mi. I t  is situated on the river Nene, on the western 
border of the Fen country. 

Peterborough (Burgh, Bz~rgzrs s a i d  Petr i ) ,  in early days 
named Medehamstede, was a Saxon village before 655 when 
Saxulf, a monk, founded the monastery on land granted to him 
for that purpose by Penda, king of Mercia. I t s  name was altered 
to Burgh between 992 and 1005 after Abbot Kenulf had made a 
wall round the minster, but the town was not a borough until 
the 12th century. The burgesses received their first charter from 
"Abbot Robert," probably Robert of Sutton (1262-73). Until 
the 19th century the dean and chapter, who succeeded the abbot 
as lords of the manor, appointed a high baiiff, and the constables 
and other borough officers were elected a t  their court leet, but 
the borough was incorporated in 1874. Among the privileges 
claimed by the abbot as early as the 13th century was that of 
having a prison for felons taken in the soke and borough. In  
1576 Bishop Scamble sold the lordship of the hundred of Nassa- 
burgh, coextensive with the soke, to Queen Elizabeth, who gave 
it to Lord Burghley, and from that time until the 19th century 
he and his descendants, marquesses of Exeter, had a separate gaol 
in Peterborough. Weaving and woolcombing were carried on in 
Peterborough in the 14th century. The city sent two members 
to parliament for the first time in 1547, but the number was 
reduced to one in 1885, and in 1918 the representation of the 
town was merged with that of the county. 

The cathedral of St. Peter is the third church that has occupied 
the site; the first, founded under Penda, king of the Mercians, 
about 656, was destroyed by the Danes in 870, and the second, 
founded in King Edgar's reign, was accidentally burned in 1116. 
The present building, founded in the following year, was conse- 
crated on Oct. 6, 1238. I t  embraces eight periods of construction, 
and in no other building can the transition be better studied 
through the various grades of Norman to Early English, while the 
later addition is Perpendicular. 

The erection proceeded as usual from east to west, and, while 
an increase in elaboration is observable in the later parts, the 
character of the earlier buildings was kept so that no sense of 
incongruity is produced. A series of uniform Decorated windows 
were added in the 14th century. The early Norman choir, ter- 
minating in an apse, was founded in I I I 7 or I I 18 by John de Sais 
or Sez, and dedicated in I 140 or I 143 ; the aisles of both transepts 
and the whole of the south transept were built by Martin of Bec, 
1133-55; the remaining portions of the transepts and the central 
tower, of three stories, were completed by William de Waterville, 
1155-75; the nave, late Norman, was completed by Abbot Bene- 
dict, 1177-94, who added a painted roof of wood; the western 
transepts, transitional Norman, were the work of Abbot Andrew, 
1194-99; the western front, actually a portico of three arches, 
was probably built between I 2 0 0  and I 250. The lady chapel, built 
parallel with the choir, was consecrated in 1290; the bell-tower 
was erected between 1260 and 1274; the south-west spire, the 
pinnacles of the flanking tower of the west portal, and the enlarge- 
ment of the windows of the nave and aisles in the beginning of 
the 14th century; the "new building" or eastern chapel in the 
Perpendicular style, begun in 1438, was not completed till 1528. 
I n  1541 the church was converted into a cathedral, the abbot 
being made the first bishop. I n  1643 the building was defaced 
1)y the soldiers of Cromwell To  obtain materials for repairs 
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the lady chapel was taken down. I n  the latter part of the 18th 
century the church was repaved and in 1831 further restoration 
took place. On account of the insecure state of the central towel 
in 1883 i t  was taken down, and reconstructed as it stood except 
for the four corner turrets added early in the 19th century. 

I n  1895 the restoration of the west front and other parts was 
begun; during this restoration the site of the cruciform Saxon 
church, enclosed within a Crypt under the south transept, was dis- 
covered. Catherine of Aragon was interred in the cathedral in 
1536, and Mary Queen of Scots in 1587, but the body of the 
Scottish queen was removed to Westminster Abbey in 1612. The 
cathedral is approached by a Norman gateway, above which is 
the chapel of St. Nicholas, built by Abbot Benedict, and on the 
left the chapel of St. Thomas Becket, built by Abbot Ashton in 
the 15th century as it  stands, but originally Norman. The gateway 
to the bishop's palace, formerly the abbot's house, was built in 
1319, and the deanery gate about I 520. One of the canonry 
houses is formed partly from a hall of the 13th century. 

Peterborough is a civil parish, formed in 1928, and coterminous 
with the city, but for ecclesiastical purposes i t  is divided into six 
parishes: St. John Baptist's, St. Mary's Boongate (1857), St. 
Mark's (1858), St. Paul's (1869), All Saints' (1891) and St. 
Barnabas' (1933). The old parish church of St. John originally 
stood to the east of the cathedral, but was rebuilt on its present 
site (1401-07) in Perpendicular style. The educational establish- 
ments include the Henry V I I I  grammar or chapter school, which 
used the chapel of St. Thomas Becket until 1885; and Deacon's 
and Ireland's charity school, established in 1721 for the clothing 
and educating of 20 poor boys. The principal buildings are the 
market house (1671) and the town hall (1933). The modern 
prosperity and rapid growth of the town are chiefly due to good 
transport facilities. 

Adjoining the town are extensive railway works. The principal 
trade is in engineering, elastic web, corset making and boot laces, 
but agriculture is important. The municipal borough was incorpo- 
rated in 1874. The soke or liberty of Peterborough, with a popu- 
lation (1938) of 55,860, constitutes a separate administrative 
county (1888). The diocese of Peterborough consists of the 
counties of Northampton and Rutland and the soke of Peter- 
borough. 

PETERBOROUGH AND MONMOUTH, CHARLES 
MORDAUNT, 3RD EARL OF ( c .  1658-1735), English soldier 
and statesman, son of John Mordaunt, created Viscount Mordaunt 
of Avalon and Baron Mordaunt of Reigate, in 1659, and Elizabeth 
Carey. H e  served in the Navy and then became a Whig and keen 
opponent of James 11. In  Holland in 1686 he proposed to William 
of Orange the invasion of England; and, later, when William was 
king, Mordaunt was made a privy councillor, first lord of the 
treasury, and earl of Monmouth. Against the king's wishes, he 
introduced a bill for triennial parliaments in 1693, and in 1697 he 
was sent to the Tower on the ground of complicity in Sir John 
Fenwick's conspiracy. Soon after, on the death of his uncle, Henry 
Mordaunt, he became earl of Peterborough. 

I n  the reign of Anne he drew down on himself in 1702 the 
censure of the Commons for his action in trying to secure the 
return of his nominee at  Malmesbury, and was sent off in 1705 to 
command an expedition in Spain. H e  besieged Barcelona and in 
1706 entered Valencia in triumph. I t  is difficult to understand the 
action of Peterborough during this campaign, unless on the sup- 
position that he was out of sympathy with the movement for 
placing the Austrian prince Archduke Charles on the throne of 
Spain. H e  was recalled to  England to explain his conduct and 
joined the Tories in 1707. The differences between the three peers, 
Peterborough, Galway and Tyrawley, who had served in Spain, 
caused angry debates in the Lords, but the majority declared for 
Peterborough, and votes of thanks were passed to him in 1708. He 
next went to Vienna, where he engaged the ministry in pledges of 
which they disapproved. Nevertheless, he was made a Knight of 
the Garter. With the accession of George I .  Lord Peterborough's 
influence was gone, and he died at Lisbon on Oct. 25, 1735. 

Short in stature and spare in habit, he was of fierce and turbu- 
lent disposition. H e  is said to have seen more kings than any 

man in Europe, and the point of Swift's lines on "Mordanto" 
consists in a description of the speed with which he hastened 
from capital to capital. H e  was eloquent in debate and intrepid 
in war, but his influence was ruined by inconsistency and his want 
of union with his colleagues. His first wife, Carey, daughter of 
Sir Alexander Fraser of Dores, Kincardineshire, died in 1709. 
I n  1722 he secretly married Anastasia Robinson, a famous singer 
of great beauty and sweetness; but she lived apart from him 
(regarded as his mistress), and it  was only shortly before his 
death that she was acknowledged as the countess of Peterborough. 

BIBLIOGRAPHY.-See the life by William Stebbing (18go), and the 
War  of  the Succession i n  Spain, by Colonel the Hon. Arthur Parnell 
(1905). The earlier lives are founded on the memoir of Captain George 
Carleton ( 1 7 2 8 ) ~  which was dismissed as a fictitious narrative inspired 
by Swift, in the Eng. Hist. Rev.  (1891), vi. 97-151. 

PETER DES ROCHES (d. 1238), bishop of Winchester 
under John and Henry III . ,  was a Poitevin by extraction. H e  
received the office of chamberlain towards the close of Richard's 
reign, and under Richard's successor became an influential coun- 
sellor. In  1205 he became bishop of Winchester, and though his 
election was disputed, it  was confirmed by Pope Innocent I II . ,  
who honoured Peter by consecrating him in person. None the 
less, the bishop stood by his royal patron during the period of the 
interdict and during the struggle with the barons. I n  1213 he 
was made justiciar in succession to Geoffrey Fitz Peter. At the 
battle of Lincoln (1217) Peter led a division of the royal army 
and earned some distinction by his valour; but he played a sec- 
ondary part in the government so long as William Marshal held 
the regency. After Marshal's death (1219) Peter led the baronial 
opposition to  Hubert de Burgh, with varying success. At first 
the justiciar was successful. In  1221 Peter meditated going on 
crusade; 1223-1224 saw his party broken up by Hubert's ener- 
getic measures; in 1227 was himself dismissed from his office and 
left England to join the crusade of the emperor Frederick 11. 
He was absent from England until 1231; but in the meantime 
enhanced his reputation both as a soldier and diplomatist. After 
the fall of De Burgh he kept in the background, but offices and 
honours were heaped on his dependants. This foreign party tri- 
umphed over the revolt which was headed by Richard Marshal 
in 1233. But the primate, Edmund Rich, denounced Peter as a 
mischief maker, and demanded his dismissal. Peter was permitted 
to leave the country with a pardon (1235) ; he conciliated Gregory 
IX. by rendering efficient aid in a war with the citizens of Rome 
(123j) ;  and in the next year returned without molestation to  
his see. Peter died in 1238, and was buried a t  Winchester. 

See C.  Petit Dutaillis, Vie et rbgne de Louis V I I I .  (Paris, 1894) ; 
Lecointre Dupont, Pierre des Roches (Poitiers, 1868) ; Stubb's Con- 
stitutional History of England, vol. ii.; H .  W. C. Davis, England under 
the Normans and Angevins (1905) ; T. F. Tout in the Political Hir- 
tory of England, vol. iii. (1905). 

PETERHEAD, a burgh and seaport of Aberdeenshire the 
most easterly town in Scotland. Pop. (1938) 13,056. I t  is sltu- 
ated about 33 m. by road E.N.E. of Aberdeen and 44) m. by rail, 
on the L.N.E.R. The town is built of locally quarried red granite. 
A statue to  Field Marshal Keith (born a t  Inverugie Castle, 
2 m. N.W. in 1696), was presented to the burgh in 1868 by 
William I. of Prussia, afterwards German emperor. Peter- 
head formerly had an extensive foreign trade, and seal and whale 
fisheries, now practically extinct. I t  is, however, an important 
station of the herring fisheries and head of a fishery district, with 
a large herring fleet and a busy local trade. The north and south 
harbours lie between the town and Keith Inch-a suburb-and 
the isthmus dividing them is pierced by a canal. I n  the north 
harbour are two graving docks (21 acres). I n  addition to  granite 
quarrying and polishing, the leading industries are ship-building 
and fish-curing. A mile south is the convict prison for Scotland. 
A large harbour, for which the breakwater extends from Boddam 
point north across the bay, was built by convict labour. 

The town and lands belonged of old t o  the Abbey of Deer, 
built in the 13th century by  William Comyn, earl of Buchan; 
but when the abbey was erected into a temporal lordship in the 
family of Keith the superiority of the town passed to the earl 
marischal, with whom it continued till the forfeiture of the 
esrldom in 1'716. The town and lands were purchased in I 7 2 0  
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by a fishing company in England and, on their failure, by the 
Merchant Maidens' Hospital of Edinburgh for fg,ooo, who are 
still the overlords. Peterhead, made a burgh of barony in 1593 
by George Keith, fifth earl marischal, was the scene of lhe landing 
of the Pretender on Christmas Day 171 j. 

PETERHOF, a town of Russia in the Leningrad province, in 
jgO 52' N., 29" 53' E., on the south coast of the Gulf of Finland. 
I t  was founded in I 71 I ,  and grew, as a summer residence of the 
court, round the palace built by Peter the Great in 1720. I ts  
palaces and gardens illustrate two centuries of imperial architec- 
tural taste; the numerous fountains are famous. Pop. (1926) 
8,925. The ancient gem-cutting industry still flourishes. 

See Guide t o  the Soviet Union (Moscow, 192 j, in English). 
PETER LOMBARD (c. I 100-c. I I 60), bishop of Paris, bet- 

ter known as Magister senteiztiaruin, the son of obscure parents, 
was born about the beginning of the 12th century, a t  Novara 
(then reckoned as belonging to Lombardy). After receiving his 
education a t  Bologna, he removed to France, bearing a recom- 
mendation to Bernard of Clairvaux, who first placed him under 
Lotolf a t  Reims, and afterwards sent him to Paris with letters 
to Gi!dnin, the ahhnt nf St Victor HP obtained a theological chair 
in the cathedral school. His famous textbook, the Senteiztiae, was 
written between 1145 and 1150. I n  1159 he became bishop of 
Paris. According to one account he died on June 20, 1160. 

His famous theological handbook, Se?ztentiarunz libri qz~utuor,  
is, as the title implies, primarily a collection of opinions of the 
fathers, "sententiae patrum." These are arranged into four books, 
of which the first treats of God, the second of the creature, the 
third of the incarnation, the work of redemption, and the virtues, 
and the fourth of the seven sacraments and eschatology. The 
most important thing in the book was its crystallization of the 
doctrine concerning the sacramental system, by the definite as- 
sertion of the doctrine of the seven sacraments, and the acceptance 
of a definition of sacrament, not merely as "a sign of a sacred 
thing," but as itself "capable of conveying the grace of which it 
is the sign." The sentences soon attained immense popularity, 
ultimately becoming the textbook in almost every theological 
school, and giving rise to endless commentaries, over 180 of these 
being written in England. In  1300 the theological professors of 
Paris agreed in the rejection of 16 propositions taken from 
Lombard, but their decision did not obtain universal currency. 

Besides the Sententiae, Lombard wrote numerous commentaries 
(e.g., on the Psalms, Canticles, Job, the Gospel Harmony, and the 
Pauline Epistles), sermons and letters, which still exist in ms. The 
Glossae seu conzwzentarius i n  psalmos Davidis, were first published 
at Paris in 1533. 

Lombarct's collected works have been published in J. P. Migne's 
Patrologie latine, Tomes 191 and 192. See also Denifle and Chatelain, 
Chartularium universitatis barisiensis. Tome i. (Paris, 1884) : Protois, 
Pierre Lombard, son tpoque, sa vie; ses h i t s ,  son influence (Paris, 
1881) ; Kogel, Petrus Lombard i n  seiner Stellz~ng zur Philo~ophie des 
Mittelalters (Leipzig, 1897) ; A. Harnack, Dogntengeschichte, Bd. iii. 
(1890; Eng. trans. 1894-1899) ; and the article in Herzog-Hauck's 
Realeltcyklopudie, Bd. xi. (Leipzig, 1902). 

PETERLOO, or the Rfanchester Massacre, a name given to 
a meeting held on Aug. 16, 1819, in St. Peter's Fields, Manchester. 
I t s  object was t o  demand the reform of parliament and it was 
attended by about 60,000 persons, including an unusually large 
proportion of women and children. None were armed and their 
behaviour was admittedly wholly peaceable, but the magistrates, 
who were in a nervous condition, ordered the Manchester yeo- 
manry t o  seize the speakers immediately after the meeting had 
begun. The yeomanry, who were untrained Manchester business 
men, did not confine themselves to arresting the leaders, but 
made a general attack upon the audience, crying "Have at  their 
flags," and cutting them down with the edge as well as the flat 
of their sabres. The chairman of the bench of magistrates there- 
upon ordered the 15th Hussars and the Cheshire yeomanry also 
to  charge the crowd, and in ten minutes the place was cleared ex- 
cept for bodies, "some still groaning, others with staring eyes, 
gasping for breath; others will never breathe more; all silent save 
for those low sounds and the occasional snorting and pawing of 
steeds." The numbers of killed and wounded were disputed; 600 
authenticated cases are known. The indignation caused by the 

behaviour of the yeomanry and its endorsement by the govern- 
ment contributed largely to the ultimate success of the reform 
movement. A Peterloo medal, now rare, was struck, bearing the 
legend "The wicked have drawn out the sword, they have cut 
down the poor and needy and such as be of upright conversation" 
(Ps. xxvii., 14). 

See Memoirs o f  H.  Hunt,  Esq. (1820-22) ; S. Bamford, Passages i n  
the L i fe  o f  a Radzcal (1893) ; F.  A. Bruton, Story of Peterloo (1919) ; 
and Three Accounts of Peterloo (1921). (R. W. P.) 

PETER OF BLOIS [PETRUS BLESENSIS] (6. 1135-6. 1205), 
French writer, the son of noble Breton parents, was born a t  Blois. 
In  1167 he went to Sicily, where he became tutor to the young 
king William II., and keeper of the royal seal. H e  made many 
enemies and soon asked permission to leave the country, return- 
ing to France about 1170. Peter entered the employ of Henry 
11. of England about 1173. He became archdeacon of Bath and 
soon afterwards chancellor, or secretary, to Richard, archbishop 
of Canterbury, and to Richard's successor, Baldwin, being sent 
on two occasions to Italy to plead the cause of these prelates 
before the pope. After the death of Henry 11. In 1189, he was 
for a time secretary to  his widow. Eleanor. in  Normandy: he 
obtained the posts of dean of Wolverhampton and archdeacon 
of London. H e  died some time after March 1204. 

Peter's writings fall into four classes, letters, treatises, sermons and 
poems. His Epistolae, collected at  the request of Henry II., are an 
important source for the history of the time; they are addressed to 
Henry II., and to various prelates and scholars, including Thomas 
Becket and John of Salisbury. His treatises include De Ierosolymitana 
peregrinatione acceleranda, an exhortation to take part in the third 
crusade, and Dialogus inter regem Henricunz I I .  et abbatem Bonae- 
vallensem; his extant sermons number 65 and his poems are unim- 
portant. Peter's works have been printed in several collections, 
including the Patrologia of J. P. Migne and the Historiae francorufn 
scriptores of A. Duchesne. Of separate editions the best are those by 
Pierre de Goussainville (Paris, 1667) and J. A. Giles (Oxford, 1846- 
1847). 

See the Hlstoire litttraire de la France, Tome xv ; W. Stubbs, 
Lectures on Mediaeval and Modern History (Oxford, 1886) ; Sir T. D. 
Hardy, Descriptive Catalogue of Materials relating t o  the History o f  
Great Britain (1862-1867), and C.  L. Kingsford in vol. xlv. of the 
Dict. Nat .  Biog. 

PETER OF COURTENAY (d. I 219), emperor of Romania 
(or Constantinople), was a son of Peter of Courtenay (d. 1183), 
and a grandson of the French king, Louis VI. Having, by a first 
marriage, obtained the counties of Nevers and Auxerre, he took 
for his second wife, Yolande (d. I Z I ~ ) ,  a sister of Baldwin and 
Henry of Flanders, who were afterwards the first and second 
emperors of the Latin Empire of Constantinople. Peter accom- 
panied his cousin, King Philip Augustus, on the crusade of 1190, 
fought against the Albigenses, and was present a t  the battle of 
Bouvines in 1214. When his brother-in-law, the emperor Henry, 
died without sons in 1216, Peter was chosen as his successor. 
Consecrated emperor at Rome, in a church outside the walls, by 
Pope Honorius 111. on April 9, 1217, he borrowed some ships 
from the Venetians, promising in return to conquer Durazzo for 
them; but he failed in this enterprise, and sought to  make his 
way to Constantinople by land. On the journey he was seized 
by the despot of Epirus, Theodore Angelus, and, after an im- 
prisonment of two years, died, probably by foul means. 

See Gibbon, Decline and Fall of the Roman Empire (ed. Bu:y. 
London, I ~ I Z ) ,  Vol. 5 . ,  p. 448-449. E. Gerland, Gesclzichte des latezrr- 
isclzen Kaiserreiches v o n  Cowtantinopet, Vol. i. (1905). 

PETER OF SAVOY (c. 1203-1268), earl of Richmond, 
younger son of Thomas I .  (Tommaso), count of Savoy, was born 
at  Susa. After spending some years as an ecclesiastic, he resigned 
his preferments, and in 1234 married his cousin Agnes, daughter 
and heiress of Aymon I I . ,  lord of Faucigny. On the invitation of 
the English king, Henry III . ,  who had married his niece, Eleanor 
of Provence, Peter came to England in 1240, and was created 
earl of Richmond, receiving also large estates and being appointed 
to several important offices. During several visits to  the continent 
of Europe Peter increased his pos~essions in the Vaud district, 
and returning to England in 1252 he became associated with 
Simon de Montfort, retaining at  the same time the king's friend- 
ship. I le  was employed by Iienry to negotiate with the pope and 
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Louis IX.  of France, but supported Earl Simon in his efforts to 
impose restrictions upon the royal power. H e  went over to 
Henry's side in 1260, and was consequently removed from the 
council. In  1263 he left England, and when his nephew, Boniface, 
count of Savoy, died in the same year he assumed the title of 
count of Savoy. This was also claimed by another nephew, 
Thomas; but Peter compelled the inhabitants of Turin to  submit 
to him and secured possession of the county. He died on May 16, 
or I 7 ,  1268, leaving an only child, Beatrice (d. 1310).  Peter 
gave his name to the Savoy palace in London. 

See L. Wurstemberger, Peter der Zweite, Graf von Savoyen (Ziirich, 
18j8) ; F. Mugnier, Les Savoyards en Angleterre (ChambCry, 1890) ; 
and C. BCmont, Simon de Montfort (Paris, 1884). 

PETERS or PETER, HUGH (1598-16601, English Inde- 
pendent divine, was educated at  Trinity college, Cambridge, 
where he graduated M.A. in 1622. H e  took Anglican orders, and 
was appointed lecturer a t  St. Sepulchre's, but his unorthodox 
opinions drove him to the Continent, where he remained till 
1635. I n  this year he sailed for America, where he already had 
connections, and he became minister a t  Salem, Massachusetts. 
He played a leading part in the affairs of the colony and in the 
founding of Connecticut. Returning to England as agent for the 
new colony in 1641, he became involved in political matters. He 
was chaplain to the force of adventurers in Ireland, served in 
Lord Forbe's expedition, and in the campaigns of 1645 and 1646, 
and by his eloquence is said to have materially assisted the par- 
liamentary cause. Although an influential leader of the Inde- 
pendents, Peters was disliked by the Presbyterians H e  sup- 
ported the army in its quarrel with parliament, and in 1649 he 
accompanied Cromwell to Ireland and was present a t  the fall of 
Wexford; also the battle of Worcester. Appointed chaplain to 
the Council of State ( 1 6 5 0 ) ,  he preached at  Whitehall continually 
during the protectorate, and gained much influence. In  1652-53 
he protested against the Dutch war, and was severely reprimanded. 
Soon after he retired from public life. At the Restoration, how- 
ever, he was specially exempted from the Act of Indemnity, and 
being tried for abetting the execution of Charles I. ,  h e  was 
found guilty and executed at  Charing Cross on Oct. 16, 1660. 

Peters was the author of several tracts, and his accounts of 
battles and sieges are valuable 

PETERS, KARL (1856-1918),  German explorer, one of 
the founders of German East Africa, was born at  Neuhaus on 
the Elbe on Sept. 27, 1856, the son of a Lutheran clergyman. 
He studied at  Gottingen, Tiibingen and Berlin. After visiting 
London to study English principles of colonization, he returned 
to Berlin and promoted the German Colonization Society 
(Dezitsche Ko!ortialverein). In  the autumn of 1884 he proceeded 
with two companions to East Africa, and concluded in the name of 
his society treaties with the chiefs of Cseguha, Nguru, Usagara and 
Ukami. Returning to Europe early in 1885, he formed the Ger- 
man East Africa Company, which obtained an imperial charter. 
In  1888 Peters undertook an expedition from the east coast of 
Africa, avowedly for the relief of Emin Pasha. This expedition 
was not sanctioned by the German government and was regarded 
by the British authorities as a filibustering exploit. One of its 
objects was to extend the sphere of German influence, and, reach- 
ing Uganda early in 1890, Peters concluded a treaty with the king 
of that country in favour of Germany. He left Uganda hastily 
on the approach of a representative of the British East Africa 
Company, and on reaching Zanzibar learned that his treaty was 
useless, as an agreement had been come to between Germany 
and Great Britain whereby Uganda was left in the British sphere. 
On his return to Germany Peters was received with great honours, 
and in 1891 published an account of his expedition entitled 
Die deutsclte Emin  Pasha Expedition (Eng. trans. New Light on  
Dwk Africa 1891) .  In  1891 he went out again to East Africa 
as imperial high commissioner for the Kilimanjaro district, and 
in 1892 was one of the commissioners for delimiting the Anglo- 
Gernlan boundary in that region. In  June 1892 accusations 
were brought against him of excesses in his treatment of the 
natives, and aiter three investigations had been held he was, 
in 1897, deprived of his commission for "misuse of official power." 

(He was regranted his title of imperial commissioner in 1906.) 
During 1893-1895 Peters was employed in the colonial office at  
Berlin. In  1896 he removed to London, where he occupied him- 
self in schemes for exploiting parts of Rhodesia and Portuguese 
East Africa. In  the interests of a company he formed, Peters 
explored the Fura district and Macombe's country on the Zam- 
bezi, where in 1899 he discovered ruins of ancient cities and 
deserted gold mines. H e  returned in 1901 and gave an account 
of his explorations in Inz Goldland dcs Albertums ( 1 9 0 2 ) ,  Eng. 
trans. Tlze Eldorndo of the Ancients (1902) .  I n  1905 he again 
visited the Zambezi and Sabi rivers. He died on Sept. 9,  1918. 

See his disquisition on early gold production entitled Das goldene 
Ophir Salomo's (1895), Eng. trans. King Solomon's Golden Ophir 
(1899) ; and his autobiography, Lebenserinnerungen (1918). See also 
H. T.  Schorn, Dr. Carl Peters (1920). 

PETERSBURG, a city and a port of entry of Virginia, 
U.S A,, a t  the head of navigation on the Appomattox river, 9 mi. 
from the James, and 2 2  mi. south of Richmond. I t  is on federal 
highways I ,  301 and 460, and is served by the Atlantic Coast 
line, the Norfolk and Western and the Seaboard Airline railways. 
and by bus and truck. Population 28,564 in 1930; 30,631 in 1940 
with approximately 44% Negroes. Petersburg has a council- 
manager form of government, an active public health centre, 
hydroelectric power, banks with resources of $~g,ooo,ooo,  mhole- 
sale houses doing an annual business of approximately $ I  3,390,- 
ooo, and retail stores showing a volume of $13,862,000, a factory 
output valued at  about $~O.OOO,OOO and an assessed valuation in 
1940 of about $26,000.000. I t  is a shipping point for tobacco, 
peanuts and lumber; is a large trunk and bag manufacturing 
centre; produces cigarettes and plug and twist tobacco for ex- 
port; and cures, steams and orders cigar tobacco; produces, in 
addition, optical lenses, mechanical pencils and fountain pens, 
cotton clothing, silk and many other products for domestic and 
foreign trade. On Center Hill is a fine old mansion (1825)  which 
was the headquarters of Gen. Hartsuff in 186j .  From its lawn can 
be seen the several houses which served as headquarters for Corn- 
wallis, Lafayette and Lee Many monuments and tablets mark his- 
toric sites and commemorate historic events. In  the suburb of 
Blandford (once the most fashionable residential section) is the 
Bristol Parish church, built in 1736, abandoned in 1800 and re- 
stored since 1901 as a memorial to the Southern soldiers buried 
around it. Veterans of four wars rest in-the churchyard, and the 
oldest stone bears the date 1702. Adjoining it  is the Confederate 
cemetery, with 30,000 graves. Two national cemeteries (at Poplar 
Grove, 4 m. S., and at  City Point, 9 m. E . )  contain about ~ z , o o o  
graves. At Ettrick,across the river from Petersburg, is theVirginia 
State College for Negroes (1883)  and a mile west is the state 
hospital for the Negro insane. Petersburg is the seat also of the 
Bishop Payne Divinity school (Protestant Episcopal) for Negroes 
and charitable institutions for white and for Negro. 

In 1645 Ft. Henry was built a t  the falls of the Appomattox, 
within the present boundaries of Petersburg. A trading post was 
established in 1733 by Maj. Peter Jones ( a  companion of Col. 
William Byrd), after whom it was called Peter's Point, and later 
Petersburg. I t  was incorporated as a town in I 748 and as a city in 
1850. On April 2 5,  1781, the British occupied Petersburg, but they 
were dislodged by Lafayette in the following month. At the open- 
ing of the Civil War the city had a population of 18,266. Both 
armies considered it a strategic point, and important operations 
took place in the vicinity in 1864-5. (See  below.) Many of the 
fortifications still remain. During the war of 1914-18, Camp Lee, 
3 mi. E. of the city, was one of the largest training camps, and a t  
Hopewell there were munitions plants employing 30,000 person?. 

PETERSBURG CAMPAIGN (1864-G5). The name of 
Petersburg is associated with operations in the American Civil 
War, which formed the sequel of the UTilderness Campaign (q.v.) 
and the last act in the struggle between the armies of Grant and 
Lee for supremacy. Petersburg and Richmond, Virginia, connected 
by rail and covered north, east and south by 4om.  of entrench- 
ments, formed the salients of a vast fortress, into which rein- 
forcements and supplies could be poured from the rear by means 
of the James canal the Virginia Central. the Lynchburg, the Dan- 
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viile and the Weldon railroads-the latter bringing up to Peters- 
burg from Wilmington (225m. distant) the cargoes of blockade 
runners. Petersburg became a strategic point as soon as Grant 
determined to carry the army of the Potomac-defeated at  Cold 
Harbor on the Chickahominy (see WILDERXESS CAMPAIGN)- 
south of Richmond, and, being joined by Butler's Army of the 
James (momentarily checked in the Bermuda Hundred peninsula 

LEE'S RETREAT 

hy a small army under Beaz~regard), to  operate from the east, 
depending on the James river as his line of supply. The policy 
of the Confederate president was to  employ Robert E. Lee's army 
to protect his capital. Petersburg was nearer than Richmond to 
the navigable part of the James river-City Point is only Iom. 
distant-and the capture of Petersburg would involve the fall of 
Richmond and the capitulation or flight of Lee's army. 

As early as June 9, 1864, while the main armies were still 
north of the James and Petersburg was garrisoned by a brigade 
under Gen. Wise, a Federal expedition from the Army of the 
James approached the city. The column on the City Point road 
discovered strong earthworks, and that on the Jerusalem Plank 
road experienced a repulse: the total force of the Federals was 
4,500, and Wise's brigade (2,400) had been quickly reinforced 
from Beauregard's central position a t  Bermuda Hundred. A week 
later a more serious attempt was made to break through the 
defences, while Gen. Lee's main army was detained north of 
Richmond. Grant detached the 11. and XVIII. Corps under Gen- 
erals Smith and Hancock, who were to  unite and operate along 
the City Point railroad and capture the outer line of works about 
zm. from Petersburg while a demonstration was made along the 
Norfolk railroad by cavalry under Kautz. On June 15 Smith 
attacked and captured five redans before Hancock came up, and 
when next day Burnside's corps ( I X  ) arrived and Gen. Meade 
assumed control of the three corps, he attacked again at  6 P.M. 

On June 17 Warren's (V.) corps arrived, and Meade made a third 
assault with two corps (V., IX.) .  On June 18 the attack was 
renewed with three corps (II . ,  V., IX.) late in the afternoon, and 
the results of the four days' fighting were so far satisfactory that 
ground was won which could be entrenched and held against any 
sortie of the Petersburg garrison. Probably on June 18 the town 
of Petersburg might have been captured by Meade, for a t  this 
crisis Lee was in  temporary eclipse. 

I t  was late on June 17 when Beauregard, who had for three 
days valiantly held his main lines south of Richmond with some 
14,000 infantry against three Federal corps, succeeded in con- 
vincing Lee that the main army was in the wrong place. But when 
at  last the Confederate leader was aroused to a sense of his danger 
he soon filled every road with divisions marching to save Peters- 
burg: they marched all night; they slept in the trenches on 
arrival, and on June 19 these reinforcements convinced Meade 
that his main attack between the Appomattox river and the Jeru- 
salem Plank road was delivered a day too late. At a cost of 
~ o , o o o  casualties Meade had gained half a mile of ground, but the 
Confederates in falling back had concentrated, and now that the 
new plan of operations was exposed and the main bodies were 
again face to  face the power of defensive tactics reasserted itself. 

Yet June was not to  close without adding some 8,000 men to 
the Federal casualties, for in addition to  daily losses by sharp- 
shooting along the front, over 5,000 men fell or were captured in 
operations directed against the southern railroads. Grant had 
resolved to deprive his enemy of these lines of supply: his plan 

was to prolong his line of investment westward and construct re- 
doubts (such as Fort Davis, Fort Stedman and Fort Sedgwick) 
as a continual menace to the Confederate garrison and a defence 
against sorties, while his cavalry and portions of five corps (II., 
V., VI., IX. and XVIII.) engaged in enterprises which it  was 
hoped would tempt Lee to  fight outside his works. A decisive vic- 
tory in the field, a successful assault on the defences between Rich- 
mond and Petersburg, or the complete destruction of the railroads, 
would precipitate disaster to  the South, and of these three 
methods the last would be the surest in its effects. But such a 
method was necessarily slow. Wilson's cavalry (5. joo) destroyed 
3om. of the Lynchburg or South Side railroad, and 3om. of the 
Danville railroad, together with Burkesville junction and Ream's 
station on the Weldon railroad; but Wilson was caught by the 
Confederate cavalry Ioom. from Petersburg and escaped only by 
destroying his wagons and limbers and abandoning I 2 guns. Even 
the Virginia Central railroad could not be held by the Federals 
after Sheridan with the main body of the cavalry had been called 
back to White House on the Pamunkey to escort a great convoy. 

By the end of June the whole of the rival forces were concen- 
trated about the Richmond-Petersburg defences, and Gen. ,4. P 
Hill had already sallied out on June 21 to drive the 11. Corps 
from the Weldon railroad. Federal policy and Federal strategy, 
surmounting the crisis of Cold Harbor, were, however, a t  last in 
unison. Grant had a free hand in respect both of his dispositions 
and his resources in men and money, and had resolved to use 
unsparingly the resources placed a t  his disposal. 

On July 25 Grant resolved to weaken the enemy on his front 
by a demonstration north of the James, and accordingly moved 
a corps (11.) and two cavalry divisions across the river to  Mal- 
vern hill under cover of Foster's corps (X.).  But Lee possessed 
the inner line, and the Federal detachment found two cavalry 
divisions in its front, and the Richmond defences had been 

strengthened by three divisions of infantry. The expedition then 
returned to take part in a fresh enterprise, which ended disas- 
trously to  the Federals. A Confederate redan faced Burnside's 
IX.  corps ~ooyds.  distant, and this strong work was to be de- 
stroyed by mining operations. The mine was fired and produced 
a crater 15oft. long, 6oft. wide and 25ft. deep, into which the 
Federals poured (see FORTIFICATION AND SIEGECRAFT). But the 
troops could be got 20 farther before the Confederate counter- 
attack was upon them, and Burnside's corps lost 4,300 men. 

I n  4ug. Sheridnn was detached to operate against Early in the  
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Shenandoah valley, and in order to prevent Lee reinforcing Early 
another demonstration against Richmond was planned. But Lee 
again strengthened his left and the result of the fighting was a 
loss to  the Federals of nearly 3,000 men. Meanwhile another 
attack on the Weldon railroad by Li'arren's corps was met by 
A. P. Hill on Aug. 20, and the possession of the railroad cost the 
Federals 3,000 men. A further attempt on this railroad by Han- 
cock's 11. Corps and Gregg's cavalry division a t  a point gm. south 
of Ream's Station was foiled by A. P. Hill, now aided by Hamp- 
ton's two cavalry divisions, and the Federals here lost 2,372 men 
and nine guns. The Confederates, therefore, still retained posses- 
sion of the railroad to a point within one day's hauling by wagon 
to Petersburg. During Sept. another Federal enterprise north 
of the James with two corps (X. and XVIII.) resulted in the 
capture of Fort Harrison near Chaffin's Bluff, and when Lee rein- 
forced his left and counter-attacked his troops were repulsed 
with heavy loss. The Federals lost over 2,000 men and failed in 
the attempt to take Fort Gilmer, Confederate gunboats below 
Richmond aiding in the defence. f hile this operation was in 
progress on the Confederate left under Grant's personal super- 
vision Lee was apprised of attacks on his extreme right a t  
Peebles farm by four divisions, which captured a Confederate re- 
doubt covering the junction of two routes t o  the south-west. 
A .  P. Hill prevented a further advance of the enemy by a vigor- 
ous counter-attack which caused Warren and Parke (IX.) a 
loss of 2,000 men, of whom nearly three-fourths allowed them- 
selves to  be captured; for the ranks, since the losses of the May 
battles, had been swamped with drafted and substitute recruits 
of poor quality and almost insignificant training. The Federals 
had, however, by these operations pushed their entrenchments 
beyond the Weldon railroad westward and established new works 
within a mile of the Confederate right. At the end of Oct. Grant 
resolved to make a serious effort to  bring the South Side railroad 
within his lines and deprive the enemy of this important line of 
supply. Parke (IX.) ,  iVarren (V.) and Hancock (11.) took each 
some 11,000 infantry with four days' rations on pack animals. 
Gregg's cavalry (3,000) were attached for the operation, and 
both Grant and Meade accompanied the troops. A. P. Hill en- 
countered this force with three divisions (14.000) and Hampton's 
cavalry (5,500), and he contrived to hold two corps with one 
division and attack Hancock (11.) with his main body. The 
Federals were stopped when 6m. from the railway. 

Lee meanwhile had been called to Chaffin's Bluff, where again 
Butler was demonstrating with the Army of the James on the 
approaches to Richmond. But Longstreet signalized his return 
to duty with the Army of Northern Virginia by driving Butler 
off (Oct. 27). I n  Dec., however, Warren contrived to evade A. P. 
Hill and destroy the Weldon railroad a t  a point on the Meherrin 
river 4om. from Petersburg. 

There seemed now little to  tie Lee to  the lines he had so pain- 
fully constructed, for his army was without coffee, tea or sugar, 
and though of foreign meat they had 34 million rations and of 
bread 2 4  million rations in reserve, the troops lived chiefly on corn- 
bread. A. P .  Hill on the right held on from Hatcher's Run to 
Fort Gregg, whence Gordon and Anderson prolonged to the left 
as far as  the Appomattox river, and Longstreet continued the line 
northwards along the Bermuda front across the James as far as 
White Oak swamp (37m in all). The winter was very severe, 
and the continual trench-work and outpost duty overtaxed the 
patriotism of Lee's 50,000 infantry and stimulated desertion. 
Supplies were brought in by wagons, as the rolling stock on the 
railways was worn, and on Feb. 5 ,  1865, Gen. Gregg moved out 
to  the Boydton Plank road to intercept the Confederate convoys. 
Gregg failed to  locate the wagons, and Lee, hearing of the expe- 
dition, sent out a force which drove him back. Sheridan, after 
driving Early from the Valley in Oct., destroyed the railways about 
Staunton, Charlottesville, Gordonsville and Lynchburg, and even 
rendered the James canal useless as a line of supply. 

Grant recalled Sheridan to the main army in March, and at  
the end of the month prepared for a turning movement westward 
with the object of drawing Lee out of his lines. Lee had antici- 
pated such an attempt, and had resolved to abandon his lines and 

unite with Johnston in Eorth Carolina, but the roads were not 
yet in a state for the movement of artillery and wagons, and it 
was to  gain time that he now ventured upon a bold offensive 
stroke-a night attack upon a strong point in the Federal right 
called Fort Stedman-the success of which might cause Grant to 
call in the detachments on his left and so facilitate the proposed 
movement of the Confederates towards Danville. Gen. Gordon 
was selected to conduct the operation and his corps was strongly 
reinforced for the occasion. The opposing lines east of Petersburg 
were only 15oyds., and the sentries of each side soyds. apart. 
Gordon's men dashed across the intervening space a t  4:30 A.ar. 
on March 25, surprised the garrison and occupied Fort Sted- 
man, but when daylight broke and the Federal guns could be 
brought to bear the fort was found to be untenable. Parke's 
corps (IX.) recaptured the work a t  a cost of 1,000 men, and 
Gordon fell back, leaving nearly 2,000 men i n  the hands of the 
Federals. 

At this time Sherman visited Grant a t  City Point and proposed 
to move a t  the end of ten days on Burkesville junction and so 
cut off Lee from Danville and Lynchburg; i t  was while Sher- 
man was preparing for this operation that Grant finished the 
campaign. Secure behind his formidable entrenchments, Grant 
had no fear for his base on the James river, and transferred large 
bodies of troops to  his left without LEC'S knowledge. Sheridan 
was instructed on March 29 to gain the enemy's right and rear, 
moving by Dinwiddie Court-House and across Hatcher's Run. But 
the Confederates were on the alert and quick to extend their right. 
Sheridan got into a flat country of dense forest, tangled under- 
growth, streams and swamps, and the soil of clay and sand was 
impassable for wagons and guns until he had corduroyed the 
route. On March 29 Lee perceived that the object of Grant was 
to seize the routes south of the Appomattox river, by  which 
a movement south-west could be made to unite with Johnston's 
army, and he endeavoured to cover these roads, including the 
South Side railway, without losing his hold upon his works about 
Richmond and Petersburg, but in such a contest it was evideqt 
that numbers must prevail. 

Sheridan's cavalry had reached Five Forks on the  White Oak 
road on March 31, and on his right Humphreys and Warren (11. 
and V.) held the Confederates to  their works along Hatcher's 
Run astride the Boydton Plank road; yet Lee was able to  concen- 
trate his three cavalry divisions, and supported them by Pickett's 
five infantry brigades. Sheridan was attacked and driven south 
as far as Dinwiddie Court-House; but Humphreys and Warren 
held their ground (action of White Oak ridge) a t  a cost of 2,000 
men. Pickett and the cavalry fell back to Five Forks dur~ng  the 
night and hastily entrenched, for he had been ordered to defend 
this position; since the Boydton Plank road could no longer be 
held, the possession of White Oak road and the South Side rail- 
way became necessary for the flank movement which Lee had 
resolved to attempt. Grant meanwhile had ordered Warren to 
support Sheridan in an attack on Pickett a t  daybreak. Sheridan 
advanced on April I and a t  3 P.M. issued his orders for attack, 
explaining verbally a diagram he had prepared for the use of 
divisional commanders. Pickett held a front of 2m. with a 
division of cavalry on either flank and Rosser's cavalry guarding 
the baggage behind Hatcher's Run, and when attacked a t  4 P.M. 
he was with Rosser 14m. in rear. Before Pickett was made aware 
of a battle being in progress his left was destroyed. Lee seems to 
have made no arrangements to  support him in this direction. 
Pickett's position on the right was finally carried by  Sheridan's 
cavalry dismounting and storming the entrenchments frontally 
Pickett's routed brigades were rallied a t  the South Side railroad, 
but the Confederates had lost White Oak road, and unless Lee 
was capable of a vigorous counterstroke on his extreme right it  
was evident he must also lose the South Side railroad. 

But a crisis was approaching. Sheridan's success a t  Five Forks 
induced Grant to  deliver a general assault on April 2. The Con- 
federate lines were bombarded all night, and on April 2 with 
Wright's corps (VI.), Grant attacked the weakest part of Lee's 
line and broke through, losing 1,100 men in I j minutes. A.  P .  
Hill was killed and his corps broke and was cut off from Peters, 





borough were usurped by the mayor and burgesses, but mere 
recovered by a suit b r o ~ ~ g h t  against them by Thomas Hanbury, 
ouner of the borough, in 1611. ti mayor continued to be elected 
until 1885. Petersfield returned one member to  parliament from 
1307 until 1885, nhen the representation x a s  merged in that of 
the county. 

PETER'S PENCE or ROM-FEOH, a tax of a penny on 
every hearth, formerly paid annually to  the popes; now rep- 
resented by a voluntary contribution made by the devout in 
Roman Catholic churches. I t s  date of origin is doubtful. The 
first written evidence of it is contained in a letter of Canute 
(1031) sent from Rome t o  the English clergy. At this time it  
appears to have been levied on all families possessed of land 
worth thirty pence yearly rental, out of which they paid one 
penny. At the Norma11 Conquest i t  appears t o  have fallen into 
arrears for  a time, for  William the Conqueror promised the pope 
in 1076 that i t  should be regularly paid. The threat of with- 
holding Peter's pence proved more than once a useful weapon 
against recalcitrant popes in the hands of English kings. Thus 
in  1366 and for some years after i t  was refused on the ground 
of the pope's in withholding his consent to the statute 
of Praemunire. The tax was fairly regularly paid by the English 
until 1534, when i t  was abolished by Henry VIII. 

PETER THE HERMIT, a priest of ~ ~ i ~ ~ ~ ,  who as 
Anna Cornnena says, have attempted t o  go on a pilgrimage to 
Jerusahm before ro96, and have been by the Turks 
from reaching his destination. I t  is uncertain whether he was 
present a t  Urban's great sermon at Clermont in 1095; but it  is 
certain that he was one of the preachers of the crusade in F~~~~~ 
after that sermon, and his own experience may have helped to 
give fire to  his eloquence. H~ was an emotional revivalist 
preacher: his very donkey became an object of popular adoration; 
and thousands of peasants took the cross at  his bidding. The 
crusade of the pauperes, which forms the first act in the first 
crusade, was his work; and he himself led one of the five sections 
of the PauPeres t o  Constantinople, starting from cologne in 
~ ~ r i l ,  and arriving at  ~onstantinople at  the end of July 1096. 
Here he joined the only other section which had succeeded in 
reaching Constantinople-that of Walter the Penniless; and he 
crossed to the Asiatic shore in the beginning of August. I n  spite 
of his warnings, the pauperes began hostilities against the Turks; 
and Peter returned to Constantinople. I n  his absence the army 
was cut t o  pieces by the Turks; and he was left in Constantlnople 
without any followers, during the winter of 1096-1097, to wait 
for the coming of the princes. He joined their ranks in May 1097, 
and marched with them through Asia Minor to  Jerusalem. But he 
played a very subordinate part in the history of the first crusade. 
H e  appears, in the beginning of 1098, as attempting to escape from 
the privations of the siege of Antioch-showing himself, as 
Guibert of Nogent says, a "fallen star." I n  the middle of the 
year he  was sent by  the princes t o  invite Kerbogha t o  settle all 
differences by a duel; and in 1099 he appears as treasurer of the 
alms a t  the siege of Arcs (March), and as leader of the supplica- 
tory processions in Jerusalem which preceded the battle of Ascalon 
(August). At the end of the year he went to  Laodlcea, and sailed 
West. Albert of Aix records that he died in  1151, as prior of a 
church of the Holy Sepulchre which he: had.founded in France. 

The  legend which made Peter the instigator of the first 
Crusade, relating how Christ appeared t o  him in the Church of 
the Sepulchre, appears in the Pages of William of Tyre. Raymond 
of Antioch caused the Chanson des Chkt i f s  t o  be composed in 
honour of the Hermit and his followers, soon after 1130. I t  also 
appears in the Pages of Albert of Aix, who wrote somewhere about 
1130; and from Albert it  was borrowed by William of Tyre. 

P ~ T I O N  DE VILLENEUVE, JEROME (1756-1794), 
French writer and politician, was the son of a procztreur at 
Chartres. H e  became an avocat in 1778. I n  1789 he was 
elected a deputy to  the Tiers Etat for Chartres and showed him- 
self a radical leader. H e  supported Mirabeau on June 23, and was 
elected president on Dec. 4, 1790. On June I j, 1791 he was 
elected president of the criminal tribunal of Paris. After the last 
meeting of the assembly on Sept. 30, 1791 Robespierre and PCtion 

were made the popular heroes and were crowned by  the populace 
with civic crowns. PCtion was elected on Nov. 16, 1791, mayor 
of Paris in succession to Bailly. On Aug. 3, 1792, a t  the head 
of the municipality of Paris, Petion demanded the dethrone- 
ment of the king. H e  was elected to the Convention for Eure-et- 
Lair and became its first president. L. P. Manuel's proposal that 
the president of the Assembly should have the same authority as 
the president of the United States, was rejected, but PCtion got 
the nickname of "Roi PCtion," which contributed to his fall. 

His jealousy of Robespierre allied him to the Girondin party. 
He was elected in March 1793 to the first Committee of Public 
Safety; and he attacked Robespierre, who accused him of know- 
ing and keeping secret Dumouriez's project of treason. His name 
was among those of the twenty-two Girondin deputies proscribed 
on June 2. H e  escaped to Caen and raised the standard of .provin- 
cial insurrection against the Convention; and, when the Norman 
rising failed, he fled to  the Gironde. At last, a month before 
Robespierre's fall in June 1794, he committed suicide. 

See Mtmoires intdits de Pttion et mtmoires de Buzot et de Bar- 
baroux, Prictde's d'une introduction. par C. A. Dauban (1866) ; 
Oeu"reJ de Pttion (3 vols., 1792) ; F. A. Aulards Les Orateurs de la 
Constztuante (1882). 

PETIS DE LA CROIX, FRANCOIS (1653-1713), French 
Orientalist, was born in Paris in 1653. H e  inherited in 1695 his 
father's office of Arabic interpreter of the French court, trans- 
mitting it in turn to his own son, Alexandre Louis Marie. At an 
early age Fran~ois  was sent by Colbert to  the East ;  during 
tell Years he Spent in Syria, Persia and Turkey he mastered 
Arabic, Persian and Turkish, and also collected rich materials. 
He conducted the negotiations with Tunis and Tripoli in 168j, 
and those with Morocco in 1687. His zeal, tact and linguistic 
kno~leddge were a t  last rewarded in 1692 by his appointment to 
the Arabic chair in  the Collttge Royal de France, which he filled 
until his death in 1713. 

He ~ublished Contes turcs ( 1 7 0 7 ) ~  and Les Mine et un. jours ( 5  
~01s.1 171*1712) ; an Armenian Dictionary and an Account o f  I M z i o -  
pia. But the lasting monument of his literary fame is his excellent 
French version of Sharaf-uddin 'Ali Yazdi's Zafdmima or History o f  
Tintfir (completed A.15. 828; A D  1425)) which was published after his 
death (4 vols., 1722; Eng. trans. by J .  Darbq, London, 1723). 

PETITION, a term meaning generally a prayerful request 
for redress by a person aggrieved. I t  may be made in Great 
Britain to the Crown or its officers, or to either house of parlia- 
ment, or in certain cases to  courts of justice. 

The right of petitioning the Crown was recognized indirectly 
as early as Magna Carta in the famous clause, Nul l i  vendemus,  
nzclli negabimus aut differemzls, r ec tum uel just i t iem (25 Edw. I .  
c. 29), and directly a t  various periods later, e.g., in the articles of 
the Commons assented to by Henry IV., by which the king was 
to assign two days in the week for petitions ( R o t .  Purl. 8 Hen. IV., 
p. 585). The case of the seven bishops in 1688 confirmed the 
right, and finally the Bill of Rights in 1689 declared "that i t  is 
the right of the subjects to  petition the king, and all commitments 
and prosecutions for such petitioning are illegal." Petitions to the 
Crown appear to have been a t  first for the redress of private and 
local grievances, or for remedies which the courts of law could 
not grant (May, Purl. Pr., 11th ed., 522). AS equity grew into 
a system, petitions of this kind not seeking legislative remedies 
tended to become superseded by bills in chancery. Statutes were 
originally drawn u p  by the judges at  the close of the session of 
parliament from the petitions of the Commons and the answers 
of the Crown. Under this system of drafting i t  was found that 
the tenor of the petition and answer were not always stated tor- 
rectly. To  obviate this inconvenience demands for  legislation 
came in the reign of Henry VI. to  be  drawn u p  in the form of 
bills which the Crown could accept or reject, but could not alter. 
(See  Anson, L a w  and Cus tom o f  the Consti tution.)  I n  the same 
reign the words "by authority of parliament" were added to the 
words of enactment, and from the time of *Henry VII. public 
legislation has been by bill and not b y  petition. 

Petitions to either house of the legislature seem to have been 
later in origin than petitions to the Crown. They are not referred 
to in the Bill of Rights, but the right of petition is a convention 
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of the constitution. Petitions to the Lords or the whole parlia- 
ment can be traced back to Henry 111. No petition to the Corn- 
mons has been found earlier than Richard 11.; but from the time 
of Henry IV. petitions to the Commons have been freely made. 
The political importance of petitioning dates from about the 
reign of Charles I .  The development of the practice of petitioning 
had proceeded so far in the reign of Charles 11. as to lead to the 
passing in 1662 of an Act (13 Car. 11. c. 5) against "tumultuous 
petitioning," which is still on the statute book. I t  provides that 
no petition or address shall be presented to the king or either 
house of parliament by more than ten persons; nor shall any one 
procure above 20 persons to  consent or set their hands to any 
petition for alteration of matters established by law in church or 
State, unless with the previous order of three justices of the 
county, or the major part of the grand jury. And in 1817 (57 
Geo. 111. c. 19 s 2 3 )  meetings within a mile from Westminster 
Hall for the purpose of considering a petition to both houses or 
either house of parliament while either house is sitting were 
declared to be uniawiui assembhes. U p  to 1688 petitions to either 
house usually dealt only with some specific grievance. From 
that time dates the present practice of petitioning with rexard to 
general measures of public policy. Petitions to the Houses of 
Lords or Commons must be framed in the form prescribed by 
the standing orders, must be properly superscribed, and must 
conclude with a prayer. 

Petitions to  the Commons must be  in writing, must contain 
none but genuine signatures, and must be free from disrespectful 
language or imputations upon any tribunal or constituted author- 
ity. They must be presented by  a member of the house, except 
petitions to the House of Commons from the corporation of Lon- 
don, which may be presented a t  the bar by the sheriffs, and 
formerly from the corporation of Dublin, presented by the lord 
mayor. There is no means of compelling a member to  present a 
petition. The rules as to petitions to the House of Lords are 
similar. Applications for leave to  bring before either house 
bills for private or local and personal matters must under the 
standing orders of both houses be made by petition; and the 
same rule obtains as to  applications for leave to be heard in 
opposition t o  such bills. (See PETITION OF RIGHT and PRIYY 
COUKCIL, JUDICIAL COMMITTEE OF.) 

See Clifford, History of Private Bill Legislation (1887) .  
United States.-The right to petition the Government for a re- 

dress of grievance is safeguarded in the United States by its in- 
clusion in the 1st amendment to  the Federal Constitution. I t  
forms part of similar constitutional bills of rights in  the various 
States. I t  is only natural that the early statesmen in the United 
States, enamoured with those individual liberties that they con- 
ceived to be the heritage of all free-born Englishmen, should take 
care t o  make such rights part and parcel of their fundamental law 
and place them beyond legislative interference. No penalties can 
thus attach to a petitioner as a consequence of his complaint, 
though immunity does not attach t o  scurrilous or libellous matter 
contained in a petition. The petition was commonly used in the 
early history of the United States as a means to  enforce legislative 
action. T h e  rise of the press has reduced its political significance. 
Petitions are, however, commonly presented to legislatures to in- 
fluence their action on pending bills. Rules provide for their 
introduction and presentation by  the members of the legislature. 

PETITION OF RIGHT. This term is now specifically 
appropriated in English law to the peculiar procedure by which a 
subject may sue the Crown. At common law the Crown-a term 
which is, in constitutional law, merely an abstraction for the 
king in his official capacity-could not be sued in the king's 
courts; the king was, historically, the supreme lord of those 
courts, administering justice therein between his subjects, and 
as the supreme lord he was not amenable to their jurisdiction. 
His writs could not run against himself. Hence a practice arose, 
where a subject's real or personal property had come into the 
possession of the king or his servants without legal title, for the 
subject to  "petition5' the king in council praying for its restora- 
tion. The king then might or might not in his discretion, refer the 
suppliant's petition to one of his courts, usually the old court 

of exchequer, with a writ directing the judges to do what is just. 
Although the procedure of Petition of Right has now been regu- 
lated by statute, the discretion of the king, or rather of his 
ministers, is still absolute and no one can sue the Crown directly 
except by the Crown's grace and favour. This means that none 
of the Government departments-which are, in theory, merely 
"emanations of the Crown" and therefore bask in the shelter of 
its prerogatives-can be sued as a matter of right. The exceptions 
t o  this consequence are more apparent than real: a few depart- 
ments such as the India Office, i.e., "the secretary of State for 
India in  council," have been incorporated by statute and thereby 
have become, what the other Government departments are not, 
"legal persons" with the power to sue and the liability to be sued. 
I n  such exceptional cases one can proceed against them directly, 
but even so they enjoy all the prerogatives of the Crown, men- 
tioned below, such as immunity from actions for tort, from 
"Discovery," and from Execution. 

Originally the scope of a Petition of Right was confined t o  
issues of fact. Where the subject relied on some title appearing 
by record, such as letters patent issued by the Crown, he could 
proceed by what was known as a monstrans de droit or "mani- 
festation of right.". This was the procedure adopted in the famous 
Bankers' Case of 1696-1700 (14 State Trials I )  in which certain 
bankers applied d i re~ t ly  to  the court of exchequer for a judg- 
ment that the arrears of interest granted to  them by letters 
patent of Charles II. ,  in  return for loans, should be paid. T h e  
court, in  particular C. J. Holt, held that, their plea being "matter 
of record," the court could, in such a case, proceed without the 
leave of the king (which was essential in the case of an ordinary 
Petition of Right); a decision which was reversed by Lord 
Somers on appeal. There was another method, known a s  a tra- 
verse of inquest of office, by which a subject might in certain 
cases, such as escheat or forfeiture, challenge the king's title to  
land or chattels. These antiquities are of little importance to-day 
in view of the Petition of Right Act, sometimes known as Bovill's 
Act, of 1861. 

The Petition of Right Act (1861) does not create any rights or 
abolish any old prerogatives. I t  merely regulates procedure. I t  
provides that anyone seeking t o  sue the Crown shall file a peti- 
tion, which is in effect a statement of claim, with the home secre- 
tary, who invariably refers it  to the attorney-general for advice. 
I f  the latter advises that there is a substantial "cause of action," 
the home secretary endorses it  with his fiat. If he refuses it, the 
subject is without remedy. The discretion of the secretary of 
State is absolute and a Mandamus will not issue to  compel him 
to grant his fiat (cf. Zrwirz v. Grey, 1862, 3 F. and F. 635) .  I n  
practice the fiat is rarely refused. unless the claim appear to  be 
a purely frivolous one. The fact remains, however, that in such a 
case the Executive, not the courts, performs a judicial function 
which, in the case of litigation between subject and subject, is 
entrusted solely to  the judiciary under the Rules of the Supreme 
Court, namely the function of deciding whether there is a rea- 
sonable cause of action. The grant of the fiat in no way pre- 
judges the issue to be tried and the Crown is entirely free, 
after having granted it, to plead before the courts that the action 
does not lie, e.g., i t  may "demur" on the ground that the s u p  
pliant's claim is one for tort, and it  is a rule of law that the 
king, who "can do no wrong," can never be sued, even by Petition 
of Right, for the tortious acts of his servants, i.e., Government 
departments are exempt from liability in this respect. 

Once the fiat is granted, the proceedings enter on the stage 
of an ordinary action between subject and subject. The Crown 
must enter an appearance within 28 days. I t  can, however, avail 
itself of many prerogatives ;n practice and pleading a t  the expense 
of the subject. Of these the most important is the prerogative 
as to  "Discovery" which is succinctly expressed in the words "The 
law is that the Crown is entitled to  full discovery, and that the 
subject as against the Crown is not" (Rigby C. J. in Attorney- 
General v. Newcastle on Tyne Corporatio?~, 1897, z Q.B. 384). 
This means that the suppliant cannot, as in an ordinary action 
between subject and subject, compel the other party, i.e., the 
Crown, to  produce for inspection documents which may be essen- 



PETITION OF RIGHT 
tial to prove his case. So too with "amendment." The Crown 
may amend its answer to any extent but the subject cannot 
amend his petition with the same freedom as a plaintiff may 
amend his pleadings in an ordinary action. A recent decision 
(Badman Brothers v. the King, 1924, I K.B. 24) has relaxed the 
hardship of this rule in favour of the suppliant to  some extent 
but not materially. Furthermore the Crown may claim "privilege" 
in respect of any attempt by the suppliant to  compel a witness, 
whether in the service of the Crown or not, to disclose "matter 
of State," though this prerogative is not peculiar to procedure 
by Petition of Right. I n  all these respects the Crown has an im- 
mense advantage over the suppliant. On the other hand, the 
suppliant has one great advantage, which the plaintiff in an 
ordinary action does not possess, in that his claim cannot be 
barred b y  the Crown pleading the Statute of Limitation of 21 

James I. by which statute action of contract must be brought 
within six years-this for the curiously technical reason that the 
Statute only bars "legal proceedings" and a "Petition of Right" 
is not strictly a "legal proceeding" (this was decided in Rus- 
tomjee v. the Queen I Q.B.D. 487). Another peculiarity of pro- 
ceedings by Petition of Right is that the subject cannot demand, 
as of right, trial by  jury even where, had it  been an action be- 
tween subject and subject, he might have done so. This has been 
recently decided by the High Court in Marconi Company v. the 
King (1918) I K.B. 193 on the construction of certain words in 
the Petition of Right Act. That decision, however, inflicts no 
great hardship on the subject as it rests solely within the juris- 
diction of the court, without interference from the Crown, to 
decide whether trial shall be by the judge alone or by judge and 
jury. The suppliant, if successful, is entitled to his costs; if 
unsuccessful, he is liable to pay the costs of the Crown. This is 
a statutory exception to the common law rule that, to use the 
quaint language of Blackstone, it is "beneath the dignity" of the 
Crown either to pay costs or to receive them. 

Judgment is given in the ordinary way. But the "execution" 
of the judgment is quite another matter. The courts cannot decree 
execution against the Crown and its servants. The Act of 1861 
provides, however, that, where judgment is in favour of the sup- 
pliant, i t  shall be "certified" by the court to the Treasury which 
shall then satisfy it  out of the public funds. I n  practice the 
Treasury never fails to satisfy the judgment of the court. 
Whether, if i t  failed so to do, it  could be compelled by the 
courts, by a Writ of Mandamus, to satisfy it as a "statutory duty" 
is an open question. 

Scope of t h e  Remedy.-It remains to  consider the scope of 
this remedy against the Crown. For a long time it  appears to 
have been held, although the matter is not free from doubt, that it 
would only lie to recover possession of real or personal property 
of the subject in the hands of the Crown. But in the leading 
case of Thomas v. the Qzteen (1874) 44 L.J.Q.B. 9, the courts 
held, relying on the somewhat doubtful authority of the Bankers' 
Case, that a Petition of Right would lie for unliquidated damages 
for breach of contract. This decision was really revolutionary. 
I t  has since been held that it  will also lie for the recovery of 
duty overpaid to  the Revenue authorities (In re Nathan, 1884, 12 

Q.B.D. 4 6 1 ) ~  for compensation for the rcquisitioning of premises 
for national defence (The De Keyser Case, 1920, A. C. 508), and 
for such "implied contracts" as "Quantum Meruit" and "Money 
had and received." Petition of Right will, however, never lie to 
enforce a contract or service with the Crown, whether civil or 
military, for it  is the king's prerogative to  determine such con- 
tracts a t  his pleasure (see PREROGATIVE). 

On the other hand, the scope of the remedy is  subject to con- 
siderable limitations of which the most important is the exclusion 
of any redress against the Crown for  "wrongful," i.e., tortious 
acts such as, for example, negligence, trespass or the infringement 
of a patent. This was long ago settled, if indeed it  was ever 
doubted, in the case of Tobin v. the Qzteen, 33 L.J.C.P. 199, to go 
no further back. The only remedy open to the subject in such a 
case is to  sue, in an ordinary action, the particular officer of the 
Crown who was responsible for the wrongful act or omission. 
Great play had been made by writers like Prof. Dicey with this 

liability of the individual officer to answer to the subject, when 
wronged, for his acts, even though committed in an official 
capacity, and they institute a comparison between this "rule of 
law" and the comparative rightlessness of the subject, as they 
regard it, in the matter of suing an official in respect of his official 
acts, in countries like France and Germany with their system of 
"administrative law." I t  would take too long to discuss this 
aspect of the matter here; it  is sufficient to say that the subject 
is, as a matter of fact, far better protected in France and Ger- 
many; under the law of those countries the State, unlike the 
Crown in England, is responsible, and can be sued in the ordinary 
way for the torts of its servants. Moreover, in  England the rule 
of respondeat superior by which a person wronged can sue the 
employer, whether an individual, a partnership or a company, 
for the wrongful acts of his servants does not apply in the case 
of torts committed by the servant of a Government department. 
In  such a case not only can the Crown, i.e., the State, not be sued 
but neither can one sue the immediate superior of the servant 
committing the wrongful act. The postmaster general, for ex- 
ample, is not liable for the negligence of a Post Office engineer 
(Bainbridge v. the Postmaster General, 1906 I K.B. 178). Fur- 
ther, the servant of the Crown, although personally liable, has 
the advantage, as against the plaintiff, of a "Statute of Limita- 
tions" of a very peculiar and invidious kind, known as the Public 
Authorities Protection Act of 1893, which requires all actions 
for tort against "public authoritiesH-a term which has been held 
(cf. The Danube, 1921 P.D. 183) to  include servants of the 
Crown as well as local authorities-to be brought not, as in the 
case of an action between subject and subject, in six years but in 
six months. This Act is peculiar in every respect: i t  compels the 
plaintiff to bring his action not, as in the case of ordinary Statutes 
of Limitation, within a fixed period from the date when a "cause 
of action" arose, e.g., the resulting damage, but within six months 
from the date of the tortious act which caused the damage. The 
result of this is, often, to extinguish, in spite of all vigilance on 
the part of the plaintiff who has suffered injury, any right of 
action altogether, for by  the time the damage has made itself 
evident he may be too late (see Freeborn v. Leeming 95 L.J.K.B. 
114). And if he is a day too late in bringing his action, he not 
only loses it but is subjected by the Act to penalties, in the mat- 
ter of special costs, not known to the common law. 

Need f o r  Reform.-It will be obvious that the state of the 
law as to  proceedings against the Crown is in need of reform. 
The decision of the courts in the famous case of Dyson v. the 
Attorney-General (1911) I K.B. 410 that a subject might apply 
directly to the courts, without recourse to a Petition of Right, 
for a "declaration," i.e., a "declaratory judgment," as to whether 
the Crown was illegally invading his rights (in that case the 
question was whether the plaintiff was bound, under penalty, to 
answer certain questions contained in "forms" issued by the 
Revenue authorities), and that the courts could declare the action 
of the Crown illegal, was a great victory for the rights of the 
subject. But that decision was specifically made subject to the 
qualification that no such declaration could issue where the 
proper remedy was by  Petition of Right. The advocates of reform 
of the law have therefore directed their agitation to two things 
( I )  that the subject should no longer be dependent on the grace 
of the Executive where he conceives himself to  have what amounts 
to a cause of action against the Crown, but should be enabled to 
sue the Crown in the same way as he can sue a fellow-subject; 
(2) that the Crown, thus made directly suable, should be liable 
in tort. In  some of the dominions and colonies, most notably in 
the Australian Commonwealth, this reform has long been effected 
by statute. In  Scotland the law is equally enlightened. In  
consequence of the strong feeling on the subject, to  which the 
courts themselves have often given public expression, a committee 
was appointed by the lord chancellor in 1921 to investigate the 
whole subject and, subsequently, to draft a Bill to  reform the law. 
I t  did not report till six years later, namely in 1927, when its 
report took the form of a "Crown Proceedings Bill" embodying, 
among other things, the two main principles of reform indicated 
above The draft Bill, however, is open to two serious objections: 
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it  preserves the prerogative in the matter of "Discovery" and it 
applies and incorporates the vicious provisions of the Public 
Authorities Protection Act. None the less it marks a real advance. 
Unfortunately there appears, a t  the time of writing, no prospect of 
this measure being adopted by the Government and there is no 
doubt that the encroaching bureaucracy are bitterly opposed to it. 

See J. H. Morgan, Remedies against the Crown (1926) ; W .  S. 
Holdsworth, "History of Remedies against the Crown," in Law 
Quarterly Review, vol. 38, p. 280; G. S. Robertson, The Law and 
Practice o f  Civil Proceedings by  and against the Crown and Depart- 
ments o f  the Government (1908) ; W. Clode, The Law and Practice 
of Petition of  Right under the Petitions of Right Act, 1860 (1887) ; 
Crown Proceedings Committee Report, Cmd. 2,842 of 1927. 

(J. H. Mo.) 

PROCEEDINGS AGAINST THE STATE IN THE 
UNITED STATES 

The rule that the sovereign was immune from suit a t  the hands 
of the private citizen is an accepted principle of American law. 
Both the Federal Government and the States, whose sovereignty 
had not been surrendered to the national Government, were 
clothed with this immunity. The Constitution authorized the 
Supreme Court to  take original jurisdiction in a!! cases "in which 
a State shall be a Party," and in 1793 the Supreme Court in 
Chisholm v. Georgia, 2 Dall. 419, held that it could take cognizance 
of a suit by a citizen against a State. This decision, contrary to  
the general expectation of the framers of the Constitution, so 
aroused the nation that in 1798 the 11th amendment to the Con- 
stitution was adopted which re-established the original theory that 
the States were immune from suit by  private citizens. No such 
procedure as the "Petition of Right" was known to American law. 
Claimants against the United States were originally referred to  
auditors of various governmental departments and, in the event 
of unsatisfactory treatment, were obliged to petition Congress. 
Such petitions were ordinarily disposed of before committees 
who might recommend a pecuniary grant from Congress. In  a 
few instances Congress by special legislation authorized suit to be 
brought against the Government and the claims would be ad- 
judicated in the courts. The unsatisfactory character of this 
method of dealing with claims against the Government led in 18 5 5  
to  the establishment of the court of claims. At first the court 
was simply authorized to hear claims and by appropriate bills 
refer them to Congress for payment. I n  1863 the court was 
authorized to give judgments subject to  revision by the secretary 
of Treasury. The secretary was shortly thereafter deprived of this 
power and the ceurt is now empowered to render final judgments 
against the United States subject t o  an appeal to  the Supreme 
Court. The jurisdiction of the court of claims illustrates that in 
the United States suits against the Government are governed 
by much the same principle that underlies the English procedure 
by petitions of right. No liability arising out of a tort is rec- 
ognized, but sovereign immunity is waived only in a class of 
cases where the obligation of the Government is contractual in 
nature. The court is given jurisdiction of all claims, except for 
pensions, founded upon the Constitution or any law of Congress 
and upon contracts, express or implied. Jurisdiction of claims 
sounding in tort is specifically negatived. Claims arising from the 
taking of property for public use, for which compensation is re- 
quired by  the constitution, for the return of taxes illegally 
assessed, for the breach of contracts, constitute the great bulk of 
its litigation. Where the claim does not exceed $~o,ooo in amount 
the lower Federa! courts are given concurrent jurisdiction with 
the court of cla~ms. The grant of jurisdiction in claims upon an 
"implied contract" has given rise to  much confusion. Whether 
such contracts include obligations implied in law as well as in 
fact has been a question upon which the decisions of the Supreme 
Court have not been wholly uniform. 

A few of the States have established courts of claims upon the 
model of the U.S. court of claims, but in most States the procedure 
of enforc~ng claims against the State Government is by petitioning 
the legislature. 

See Richardson, History of the Court of Claims (1882); Crane, 
"Jurisdiction of the Court of Claims," 34 Harv. L .  Review, 161 (~ozo)  ; 
Borchard. Government Liability i n  ' ~ o r t  (1925); Maguire, "State 

Liability for Tort," 30 Harv. L.  Review, 20 (1916). (J. M. LA.) 
PETITOT, JEAN (1608-16g1), French-Swiss enamel 

painter, was born at Geneva, a member of a Burgundian family 
which had fled from France on account of religious difficulties. 
His father, Faulle, was a wood carver; his mother's name was 
Btienette Royaume. Jean was the fourth son, and was appren- 
ticed to a jeweller goldsmith named Pierre Bordier, with whom 
he struck up a close friendship. The two friends went into France, 
and eventually came to England with letters of introduction to 
Turquet de Mayern, physician to  Charles I. For the king they 
made a St. George for the badge of the order and carried out many 
commissions for portraits; amongst others preparing two large 
ones of Rachel de Ruvigny, countess of Southampton, now a t  
Chatsworth, and Mary Villiers, duchess of Richmond and Len- 
nox, dated 1643, a t  one time in the possession of the Crown and 
now in the Pierpont Morgan collection. On the execution of the 
king, Petitot left England for Paris with the royal household, 
while Bordier remained in England to carry out certain important 
commissions for Cromwell and the parliament. 

I n  Paris Petitot entered into partnership with a goldsmith, 
J R C ~ I I P S  Rorrlier, a rollqin of Pierre; probably the enamel por- 
traits attributed to  Petitot were really the work of the two part- 
ners, the actual drawing being the work of Petitot. while for the 
enamel process Bordier was mainly responsible. The two painters 
were given apartments in the Louvre, received numerous com- 
missions from Louis XIV., and painted portraits of almost every 
person of importance in his brilliant court. The friendship be- 
tween the two lasted for thirty-five years, and was only put an end 
to by  Bordier's death. The enamellers rendered special political 
services in France for the republic of Geneva, and were practically 
regarded as the official representatives of the republic. 

On the revocation of the Edict of Nantes, 1685, pressure was 
brought to bear upon Petitot to change his religion. The king 
protected him as long as possible, and when he was arrested, with 
his niece, Annie Bordier, sent Bossuet t o  convert the old man. 
Eventually Petitot abjured, but in 1687 he returned to Geneva, 
and was received back to the Huguenot communio~.  H e  died on 
April 3, 1691. 

His eldest son JEAN LOUIS PETITOT (1652-C. 1730), followed his 
father's profession, painting enamels which are difficult to distinguish 
from those of Jean the elder. He lived chiefly in London, where he 
executed several enamel portraits of Charles II., and died there in 
1730. A portrait of him by Mignard is in the Geneva museum and 
another, in enamel by himself, belongs to the earl of Dartrey. 

Of the works of Petitot the most important collection is in the 
Jones Bequest at the Victoria and Albert Museum. There are many 
in the Louvre, sixteen at Chantilly, seventeen at Windsor, and others 
in the collections of Earl Beauchamp, the duke of Rutland, the duke 
of Richmond, the earl of Dartrey, Mr. Alfred de Rothschild and 
the late Baroness Burdett-Coutts. Amongst Lord Dartrey's examples 
are portraits of Petitot and of his son, and two of the wife of Jean 
Petitot the younger. A second portrait of the artist belongs to the 
queen of Holland, and another is in the collection of the late Mr. 
Stroehlin of Geneva. In Mr. Pierpont Morgan's collection there are 
many exceedingly fine examples, but especially three drawings on 
paper, the only three which appear to have survived, and the large 
signed miniature of the duchess of Richmond already mentioned, the 
largest work Petitot ever executed save the one at  Chatsworth. 

See Petitot et Bordier, by Ernest Stroehlin (Geneva, 1905) ; ''Some 
New Information respecting Jean Petitot," by G. C. Williamson, 
Nineteenth Century and After (January 1908), pp. 98-110; the 
privately printed Catalogue of the Collection of Mr.  J .  Pterportt 
Morgan, vol. iii.; The History o f  Portrait Miniatures, b y  G C. 
Williamson, vol. ii. (London, 1904). 

PETITS-CHEVAUX (Fr. for "little horses"), a gambling 
game played with a mechanical device consisting of a board per- 
forated with a number of concentric circular slits, in which re- 
volve, each independently on its own axis, figures of jockeys on 
horseback, distinguished by numbers or colours. The bystanders 
having staked their money according to their choice on a board 
marked in divisions for this purpose, the horses are started re- 
volving rapidly together by means of mechanism attached to the 
board, and the horse which stops nearest a marked goal wins, 
every player who has staked on that horse receiving so many times 
his stake. Figures of railway trains and other obiects sometimes 
take the place of horses. 



PETOFI, ALEXANDER (1823-18~9), Hungarian lyric 
poet, was born a t  Kis-Koros, Pest county, on New Year's Day, 
1823. The family received its diploma of nobility from the 
emperor Leopold in 1688, but the ultra-patriotic Alexander early 
changed the old family name, Petrovics, which pointed to a 
Croatian origin, into the purely Magyar form of PetGfi. He was 
disowned by a tyrannical father, and for three years led the 
wretched life of a strolling player, except for a brief interval 
when, t o  escape starvation, he enlisted as a common soldier in an 
infantry regiment His first volume of original poems was pub- 
lished in 1844 by the Society Nemzeti KSr, through the influence 
of the poet VijrFsmarty, when every publisher had refused his 
ms., and the seventy-five florins which he got for it  had become 
a matter of life or death to  him. The little volume published by 
the Nemzeti K6r was followed by the. parody, A Elelyse'g Kala- 
pdcsa (1844) ; the romantic epic Jdnos Vitc'z (1844) ; Cipruslom- 
bok Etelka Sirjdrdl, a collection of passionate elegies over his lost 
love, Etelka Csap6 (1845) ; Uti  Jegyzetek, an imitation of Heine's 
Reisebilder (1845) ; Szerelem Gyo~tgyei (1845) ; Felhak (1846) ; 
Szerelme 2s hdzassdga (1846), and many other volumes. 

The first edition of his collected poems appeared in 1847. 
Petijfi was not yet twenty-five, and, despite the protests of the 
classicists, who regarded him with cold dislike, the best heads 
in Hungary, poets like Vijrosmarty and critics like Szemere, 
already paid him the homage due to the prince of Magyar lyrical 
poets. The great public was enthusiastic on the same side, and 
posterity, too, has placed him among the immortals. Petofi is as 
simple and genuine a poet of nature as Wordsworth or Christian 
Winther, and his erotics, inspired throughout by a noble idealism, 
have a Byronic fervour, though it  is perhaps in his martial 
songs that Petijfi's essentially passionate and defiant genius asserts 
itself most triumphantly, On Sept. 8, 1847 Pet6fi married Julia 
Szendrey. When the revolutionary war broke out, he espoused 
the tenets of the extreme democratic faction. He took an active 
part in the Transylvanian campaigns of the heroic Bem; rose by 
sheer to  the rank of major, and was slain a t  the battle of 
Segesvkr (July 31, 1849). The first complete edition of Petijfiys 
poems appeared in 1874. The best critical edition is that of 
Adolph Havas 1894. (R. N. B.; x.) 

PETRA (4 TkTpa=the rock), a ruined site, 300 lgp N. and 
3 5 0  E,, in T ~ ~ ~ ~ - J ~ ~ ~ ~ ~ ,  lying in a rock basin on the eastern 
side of the Wadi el-Ariba, the great valley that continues the rift 
of Jordan southward to the Gulf of Aqaba. The descriptions 
of strabo (xvi. p. 779), pliny (N .H.  vi, 32)  and other writers 
leave no doubt as  to the identity of this site with the famous 
capital of the Nabataeans (q.v.) and the centre of their caravan 
trade. Petra commanded routes to Gaza in the west, to Basra 

D~~~~~~~ in the north, t o  ~ l ~ t h  and ~~~~h comb on the ~~d 
sea, and across the desert to  the Persian gulf. 

~h~ country around is assigned by tradition to the Horites 
i,e,, probably flcave-dwellerS,n the predecessors of the Edomites) 
(Gen. xiv. 6 ;  xxxvi. 20-30; Deut. ii. I 2). But that Petra itself 
is mentioned in the o ld  ~~~t~~~~~ cannot be affirmed with cer- 
tainty, although some have tried to identify it  with the name sela, 
which also means a rock. ~ ~ ~ ~ b i ~ ~  and J ~ ~ ~ ~ ~ ,  apparently on 
the authority of ~~~~~h~~ ( ~ ~ t .  iv, 7, I ;  4, 7 ) ,  assert that ~~k~~ 
was the native name, but this also presents many serious 
difficulties Others think that the reference to petra by ~ ) i ~ d ~ ~ ~ ~  
S~culus (xix. 94-97), where the expeditions of Antigonus against 
the h'abataeans (312 B.c.) are described, refers to Petra. But 
petm7 referred to as a fortress and of 

be a proper name. The tombs a t  Petra offer some evidence 
of the early Nabataean settlement. Two types of tombs may 
be distinguished, the Nabataean and the Graeco-Roman. The 
former start from the slmple pylon-tomb of pre-Hellenic age 
(round about the 6th century B.c.) ; they then pass through vari- 
ous stages evolving to the full Nabataean type, which retains 
all the native features and a t  the same time shows character- 
istics which are partly Egyptian and partly Greek. There are close 
parallels of this type, with inscriptions, a t  el Hejr in north Arabia 
The next stage in the evolution of the tombs gives tomb front4 
terminating in a semi-circular arch. a feature derived from North , 

Syria, and there finally appear the elaborate fasades from which 
all trace of native style has vanished, copied from the front of 
a Roman temple. This particular evolution suggests that Petra 
had cultural relations with many different groups a t  this time, as 
is to be expected from its position as a great trade focus. After 
the period of the pre-Hellenic tombs we notlce a period which 
combined Greek, Egyptian and Syrian elements, clearly point. 
ing to the age of the Ptolemies. Towards the close of the 2nd 
century B.C., when the Ptolemaic and Seleucid kingdoms were 
equally depressed, the Nabataean kingdom came to the front; 
under Aretas 111. Philhellene (c. 8 j-60 B.c.) the royal coins began; 
at this time probably the theatre was excavated and Petra must 
have assumed the aspect of a Hellenistic city. I t  is to the long 
and Prosperous reign of Aretas IV. Philopatris (9 B.C.-A.D. 40) 
that the fine tombs of the Hejr  type may be dated, and perhaps 
also the High-place. Then the city became more and more Roman- 
ized. I n  A D .  106 Arabia Petraea ("Arabia belonging to  ~ e t r a " )  
was absorbed into the Roman empire, and the native dynasty 
came to an end. When the city was more ProsPerous than ever, a t  
the time of Alexander Severus (A.D. 222-235), the issue of coin- 
age Came suddenly to  an end. This was possibly due to  a desert 
raid on a large scale1 associated, perhaps, with the neo-persian 
Power under the Sassanid dynasty. Meanwhile, Pa1myi-a was 
growing in importance, and attracted much of the Arabian trade 
away from Petra, and the latter declined. I t  seems, however, to  
have lingered on as a religious centre, for  we are told by 
E ~ i ~ h a n i u s  (c. Am. 315-4031 that in his time a feast was held 
there on Dee- 25  in honour of the virgin, Chaabou, and her off- 
spring, Dusares (Haer. 51.1. The chief god of Petra was Dhu- 
sharl ( A o u ~ h p ~ s ) ,  i.e., the lord or owner of Sharl;  he was wor- 
shipped under the form a black rectangular stone, a sort of 
Petraean Ka'ba. Associated with Dhii-shar5 was Alllt, the chief 
goddess of the ancient Arabs. Christianity found its way into 
Petra in early times; Athanasius mentions a bishop of Petra 
named Asterius, and at least of the tombs was used as a 
church, with an inscription recording its consecration "in the 
time of the most holy Bishop Jason" (A.D. 447). The Christianity 
of Petra, as of north Arabia, was swept away by the  oha am- 
medan conquest in A.D. 629-632. Under the Latin kingdom, Petra 
was occupied by Baldwin I.;  i t  was held by the Franks till 1189; 
fragments of the Crusaders' citadel are still standing. 

The present ruins are extensive and are usually approached 
by a track which leads round Jebel Hl run  (hft.  h or) and enters 
the plain of Petra from the south. Another entrance is from 
the east, through a narrow gorge called the ~ i e  also the water- way the Wadi M'sa. Near the end the stands the 
most elaborate of the ruins, el-Hazne, or "the Treasury of 
Pharaoh," hewn out of the cliff. A little further on, a t  the foot 
of en-Nejr, comes the theatre. On en-Nejr is the great High- 
place, consisting of a rock-hewn altar of burnt offering. Not far 
off are two obelisks cut out of the solid rock; these were either 
images of Dhn-dm% and AllHt, or, more ~ r o b a b l ~ ,  marked the 
limits of the haram or the sanctuary. There are other places of 
sacrifice around. I t  seems probable that en-Nejr must have 
been the sacred mountain, the original sanctuary of Petra. The 
mountain walls around the city are lined with rock-cut tombs, 
in the form of towers. The city itself covered a space of about 
1: S9 m.9 On fairly level ground on either bank of the w a d i  ~ i i s 5 .  

the ruins On the south bank stand the a 
temp1e ICasr Fir'aun, of late date. 

See Briinnow and Domaszewski, Die Provincia Arabia (1904) ; Dal- 
man, PPtra und seine Felsh~tligtiimer (1go8) ; Musil, Arabia Petraea 
(1907-08). SPP also the Corpfts I n ~ r r .  Sem , ii. 305 sgq.; Baedeker- 
Socin's, Pille~tina (7th ed.) and Revue bibtique (1897-98 and 1903). 

PETRARCH (1304-13 74). Francesco di Petracco (Fran- 
cesco Petrarca), the great Italian poet and humanist, was born 
at  Arezzo on July 20, 1304. His father, Ser Petracco, held a post 
of notary in the Florentine Rolls court of the Riformagioni; but, 
having espoused the same cause as Dante during the quarrels of 
the Blacks and Whites, Petracco was expelled from Florenw by 
the decree of Jan 27, 1302, which condemned Dante to  lifelong 
exile. With his wife he took refuge in the Ghibelline township of 
Arezzo His mother, having obtained permiqsion t o  return from 



banishment, settled a t  Incisa. a little village above Florence, and 
here Petrarch acquired that pure Tuscan idiom which he used with 
such consummate mastery in  ode and sonnet. In  1312 Petracco 
set up  a house a t  Pisa; but he removed in 1313 to Avignon, 
where at  that time the popes had their residence. 

At Carpentras, under the direction of Convennole of Prato, 
Petrarch studied the humanities between 1315 and 1319, when he 
went to Montpellirr to study law. Like Obid and many other 
poets, Petrarch felt no inclination for law. There is an authentic 
story of Petracco's flinging the young student's books of poetry 
and rhetoric upon the fire, but saving Virgil and Cicero half- 
burned from the flames at  his son's passionate entreaties. Never- 
theless, after four years of study a t  Montpellier, he passed three 
years at the law school of Bologna with his brother Gherardo. In  
1326, when his father died, he returned to Avignon. Banishment 
and change of place had already diminished Petracco's fortune, 
which was never large; and a fraudulent administration of his 
estate after his death left the two heirs almost destitute. The most 
precious remnant of Petrarch's inheritance was a ms. of Cicero. 
Petrarch took ecclesiastical orders and Giacomo Colonna, after- 
wards bishop of Lombez, co:r befriended him and partly sup- 
ported hinl for some years. 

Laura.--On April 6, 132 7, happened the most famous event 
6 of Petrarch's personal history. H e  saw Laura for the first time in 

the church of St. Clara a t  Avignon. Who Laura was remains un- 
certain still. Petrarch kept the secret jealously, and the identi- 
fication of her by the abbC de Sade in the 18th century with the 
wife of Hugues de Sade is more than suspect. We may, however, 
reject the sceptical hypothesis that Laura was a figment of 
Petrarch's fancy. If we accept her personal reality, the poems of 
her lover demonstrate that she was a married woman who accepted 
the poet's homage, but refused intimate relations. 

Petrarch's inner life after this date is mainly occupied with 
the passion which he celebrated in his Italian poems and with the 
friendships which his Latin epistles dimly reveal. Besides the 
bishop of Lombez he was now on terms of intimacy with another 
member of the great Colonna family, the cardinal Giovanni. A 
German, Ludwig, whom he called Socrates, and a Roman, Lello, 
who received from him the classic name of Laellius, were among 
his best-loved associates. H e  lived mainly a t  Avignon until 1333, 
when he undertook the first of many long journeys. He was a 
great traveller and keenly observant. He was one of the first 
alpinists and loved the mountains for their own sake. On this 
tour he visited Paris, Ghent, LiCge, Cologne, making the acquaint- 
ance of learned men and copying classical manuscripts. On his 
return to  Avignon he pleaded the cause of the Scaligers in their 
lawsuit with the Rossi for the lordship of Parma, and addressed 
two poetical epistles to  Benedict XII .  upon the restoration of 
the papal see t o  Rome. His eloquence on behalf of the tyrants 
of Verona won him the friendship of their ambassador, Azzo di 
Corregglo. Not  long after these events Petrarch made his first 
journey to Rome, a journey memorable from the account which 
he has left us of the impression he received from its ruins. 

I n  1337 Petrarch established himself at Vaucluse, and began 
his life of solitary study, heightened by communion with nature 
in her loneliest and wildest moods. Here he spent his time 
among books, meditating on Roman history, and preparing him- 
self for the Latin epic on Scipio Africanus, Africa. For recreation 
he climbed the hills or traced the Sorgues from its fountain under 
those tall limestone cliffs, while odes and sonnets to Madonna 
Laura were committed to  paper. H e  wrote many of his most 
important treatises in prose, as well as a large portion of his Latin 
correspondence, in this retreat. Some woman, unknown by name, 
made him the father of a son, Giovanni, in 1337; and she was 
probably the same who brought him a daughter, Francesca, in 
1343. Both children were afterwards legitimized by papal bulls. 

Meanwhile his fame as a poet in the Latin and the vulgar 
tongues increased, until, when the first drafts of the Africa began 
to circulate, about 1339, it became manifest that no one had a 
better right to the laurel crown than Petrarch. A desire for glory 
was one of his most deeply-rooted passions, and it is probable 
that he exerted his influence in several quarters with the view to 

a public coronation On Sept. I ,  1340, he received two invi~ations. 
from the university of Paris and from King Robert of Naples 
respectively. He accepted the latter, journeyed in Feb. 1341 to 
ia'aples, was honourably entertained by the king, and, after some 
formal disputations on poetry, was sent with magnificent creden- 
tials to Rome. There, in April, he assumed the poet's crown upon 
the Capitol from the hand of the Roman senator amid the plaudits 
of the people and the patricians The oration w h i ~ h  he delivered 
on this occasion was composed upon these words of Virgil:- . 

Sed me Painassi deserta per ardua dulcis 
Raptat amor. 

Henceforth Petrarch ranked as a rhetorician and a poet of 
European celebrity. During the spring of 1341 his friend Azzo di 
Correggio had succeeded in freeing Parma from subjugation to  
the Scaligers and was laying the foundations of his own tyranny 
in that city. He invited Petrarch to attend him when he made his 
triumphal entry in May, and for some time Parma and Vaucluse 
were his headqaarters. The ane he cal!ed 'is Trznsa!pir,e, the 
other his Cisalpine, Parnassus. 

The events of the next six years of his life may be briefly 
recapitulated. IIe lest his uld lriend the bishop of Lombez by 
death and his brother Gherardo by the entrance of the latter into 
a Carthusian monastery Various small benefices were conferred 
upon him; and repeated offers of a papal secretaryship, which 
would have raised him to the highest dignities, were rejected. I n  
Jan. 1343 his patron Robert, king of Naples, died, and Petrarch 
was sent on an embassy from the papal court to  his successor 
Joan. The notices which he has left of Neapolitan society at  this 
epoch are interesting and, it was now, perhaps, that he met Boc- 
caccio. The beginning of 1345 was marked by the discovery a t  
Verona of Cicero's Fantiliar Letters. But Petrarch found the 
precious ms. after the style of his own epistles had been already 
modelled upon that of Seneca and St. Augustine. 

In  May 1347, when Cola di Rienzi accomplished the revolution 
which for a short space revived the republic in  Rome, Petrarch, 
who in politics was no less visionary than Rienzi, threw himself 
into the republican movement and sacrificed his old friends of the 
Colonna family to what he judged a patriotic duty. 

I n  1347 Petrarch built himself a house a t  Parma where he 
hoped to pursue the tranquil avocations of a poet and of an 
idealistic politician. But the next two years brought a series of 
calamities. Laura died of the plague on April 6, 1348. Francesco 
degli Albizzi, Mainardo Accursio, Roberto dC Bardi, Sennuccio del 
Bene, Luchino Visconti, the cardinal Giovanni Colonna and 
several other friends died in rapid succession. Friendship with 
him was a passion; he needed friends for the maintenance of his 
intellectual activity a t  the highest point of its effectiveness. 

R e  may say with certainty that Laura's death, followed by that 
of so many friends, was the turning-point in Petrarch's inner life. 
He began to think of quitting the world and establishing a kind 
of humanistic convent, where he might dedicate himself, in the 
company of kindred spirits, to still severer studies and a closer 
communion with God. Though nothing came of this scheme, a 
marked change was henceforth perceptible in Petrarch's literary 
compositions. The death of Laura left him purified from passion, 
but able to  realize his poetic mistress more clearly than he had 
ever done in her lifetime. The poems written In  Morte di 
,Mado~zna Laura are of more religious tone. 

At the same time his increasing renown led to  fresh relations 
with Italian despots. The noble houses of Gonzaga a t  Mantua, of 
Carrara at  Padua, of Este at  Ferrara, of Malatesta a t  Rirnini, of 
Visconti a t  Milan, vied with Azzo di Correggio in entertaining him. 
I n  vain his correspondents pointed out the discrepancy between 
his zeal for Italian liberties, his recent enthusiasm for the Roman 
republic, and this alliance with tyrants who were destroying the 
freedom of the Lombard cities. Petrarch remained an incurable 
rhetorician; and, while he stigmatized the despots in  his ode to  
Italy and in his epistles to the emperor, he accepted their hos- 
pitality. They, on their part, seem to have viewed his political 
theories as of no practical importance. The patronage of ar t  and 
letters which distinguished Italian princes throughout the Renais- 
sance first manifested itself in the attitude of Visconti and 



PETRARCH 
Carraresi to Petrarch. 

I n  1350 Petrarch made a pilgrimage to Rome, passing through 
Florence, where he established a firm friendship with Boccaccio. 
This alone of his friendships stands out with clearness. Boccaccio 
carried his admiration for Petrarch to  the point of worship. 
Petrarch repaid him with sympathy, counsel in literary studies, and 
moral support in his effort to conquer his over-sensuous nature. 
I t  was Boccaccio who in 1351 brought to Petrarch, then a t  Padua, 
an invitation from the seigniory of Florence to accept the rector- 
ship of their recently founded university. This was accompanied 
by a diploma of restoration to his rights as citizen and restitution 
of his patrimony. Petrarch declined the offer, and maintained his 
independence and his leisure. I n  1351 he was again a t  Vaucluse, 
engaged on his Epistle to Posterity. 

Early in 1353 he left Avignon for the last time, and made his 
way to Milan, where the archbishop Giovanni Visconti was vir- 
tually despot. H e  employed Petrarch on various diplomatic mis- 
sions, notably as a mediator betwen Genoa and Venice in  1353. 
On Nov. 8 he delivered a studied oration before the doge Andrea 
Dandolo and the great Venetian council. His eloquence had no 
effect; but the orator entered into relations with the aristocracy 
which were afterwards extended. After Giovanni's death he re- 
mained a t  Milan in the court of Bernabo and Galeazzo Visconti, 
closing his eyes to their cruelties and exactions, serving them as 
diplomatist and orator. I n  their interest he addressed epistles to 
the emperor Charles IV. upon the distracted state of Italy, and 
entreated him to resume the old Ghibelline policy of imperial 
interference. Charles IV. passed through Mantua in 1354 and there 
Petrarch made his acquaintance but, finding him unfit for any 
noble enterprise, declined attending him to Rome. When Charles 
returned to Germany, after assuming the crowns in Rome and 
Milan, Petrarch addressed to him a letter of vehement invective 
and reproach. Yet the Visconti sent him on an embassy to Charles 
at  Prague in 1356. I n  1361, on his return to  Milan from one of 
his embassies to France, he received news of the deaths of his son 
Giovanni and his old friend Socrates, carried off by plague. 

Soon afterwards, in May 1362, he settled a t  Padua. I n  1363 
he visited Venice, making a donation of his library to the republic 
of St. Mark. Here his friend Boccaccio introduced to him the 
Greek teacher Leontius Pilatus. Petrarch, who possessed a ms. of 
Homer and a portion of Plato, never acquired the Greek language, 
and he could only approach the Iliad in Boccaccio's rude Latin 
version. About this period he saw his daughter Francesca happily 
married, and undertook the education of a young scholar from 
Ravenna, whose sudden disappearance from his household caused 
him the deepest grief. This youth has been identified, on insuffi- 
cient grounds, with that Giovanni Malpaghini of Ravenna who was 
destined to form an important link between Petrarch and the 
humanists of the next age of culture. Much of this last stage of his 
life was occupied in a controversy with the Averroists, whom he 
regarded as dangerous antagonists of sound religion and culture. 
A curious treatise, which grew in part out of this dispute and out 
of a previous duel with physicians, was the book De sui ipsius et 
multorum ignorantia. 

At last, in 1369, he retired to  Arqui, a village in the Euganean 
hills, where he continued his unremitting study. All through these 
declining years his friendship with Boccaccio was maintained. I t  
rested on a solid basis of mutual affection and of common studies, 
the different temperaments of the two scholars securing them 
against rivalry. One of Petrarch's last compositions was a Latin 
version of Boccaccio's story of Griselda. On July 18, 1374, his 
people found the old poet and scholar dead among his books in 
that little house which looks across the hills towards the Adriatic. 

T h e  F o u n d e r  of Humanism.-Petrarch was the inaugurator 
of the Renaissance in Italy. What he achieved for the modern 
world was not merely to  bequeath to his Italian imitators master- 
pieces of lyrical art unrivalled for perfection of workmanship, but 
also to  open out for Europe a new sphere of mental activity. 
Standing within the threshold of the middle ages, he surveyed the 
kingdom of the modern spirit, and, by his own inexhaustible 
scholarship and study, he determined what we call the revival of 
learning. H e  was the first to collect libraries. to  accumulate coins, 

to advocate the preservation of mss. His friends knew that the 
most acceptable of all gifts t o  him was an addition to his collection 
of manuscripts. For him the authors of the Greek and Latin world 
were living men, and the rhetorical epistles he addressed to Cicero, 
Seneca and Varro prove that he dwelt with them on terms of 
sympathetic intimacy. 

Eminently religious and orthodox, he did not seek to substitute 
a pagan for the Christian ideal. This was left for the scholars of 
the 15th and 16th centuries in Italy. But he venerated the Latin 
orators, historians and poets as depositories of a tradition only 
second to revelation. For him there was no schism between Rome 
and Galilee, between classical genius and sacred inspiration. The 
latter concerned man's eternal welfare, the former the perfection 
of his intellect and the civilization of his manners. Whatever in 
literature revealed the hearts of men was infinitely precious to  
him; and for this reason he  professed almost a cult for St. 
Augustine. I t  was to  Augustine, as to a friend, that he poured 
forth his soul in the De contemptu mundi. Much as Petrarch 
effected by restoring a sound conception of learning, he did more 
by impressing on the age his own striking personality. Whether we 
regard him as a priest who published poem after poem in praise 
of an adored mistress, as a plebeian man of letters who conversed 
on equal terms with kings and princes, as a solitary dedicated to  
the love of nature, as an amateur diplomatist treating affairs of a 

state with pompous eloquence in missives sent to popes and 
emperors, or again as a traveller eager for change of scene, ready 
to climb mountains for the enjoyment of broad prospects; in all 
these divers manifestations of his peculiar genius we trace some 
contrast with the manners of the 14th century, some emphatic 
anticipation of the 16th. 

As an author Petrarch must be considered from two points 
of view-first as  a writer of Latin verse and prose, secondly as  
an Italian lyrist. I n  the former capacity he was speedily out- 
stripped by more fortunate scholars. His eclogues and epistles 
and the epic of Africa, on which he set such store, exhibit a com- 
paratively limited command of Latin metre. His treatises, ora- 
tions and familiar letters, though remarkable for a prose style, 
are not distinguished by purity of diction. Much as he admired 
Cicero, he had not freed himself from current mediaeval Latin- 
ity. Seneca and Augustine had been too much used by him as 
models of composition. H e  possessed a copious vocabulary, a 
fine ear for cadence and a complete faculty of expression. 

In  Italian poetry Petrarch occupies a very different position. 
In  the Rime in  Vi ta  e Morte di Madonna L a z ~ ~ a  perfect metrical 
form is married to  language of the choicest and the purest. I t  is 
true that even in the Canzoniere, as Italians prefer to call that 
collection of lyrics, Petrarch is not devoid of faults and affecta- 
tions belonging to his age. H e  appealed in his odes and sonnets to  
a restricted audience already educated by the chivalrous love- 
poetry of Provence and by Italian imitations of that style. H e  
was not careful to  exclude the commonplaces of the school, nor 
anxious to finish a work of art wholly free from fashionable 
graces and from contemporary conceits. There is, therefore, a 
certain artificiality in his treatment; and this has been perpetu- 
ated with wearisome monotony by versifiers who chose him for 
their model. But, after making due allowance for peculiarities, 
the abuse of which has brought the name of Petrarchist into con- 
tempt, we can agree with Shelley that the lyrics of the Canzon- 
iere "are as spells which unseal the inmost enchanted fountains 
of the delight which is the grief of love." Petrarch links the 
metaphysical lyrists of Tuscany with more realistic amorists of 
succeeding generations. H e  was the first Italian poet of love t o  
free himself from allegory and mysticism, and yet he was far  
from approaching the analysis of emotion with the directness of a 
Heine or De Musset. Laura is not so much a woman as woman 
in the abstract; and perhaps on this account the poems written 
for her have been taken to the heart by countless lovers. The 
same criticism might be passed on Petrarch's descriptions of na- 
ture. That he felt the beauties of nature keenly is certain; yet 
he has written nothing so characteristic of Vaucluse as to  be in- 
applicable to any solitude where there are woods and water. The  
Canzoniere is therefore one long melodious monody with the 
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indefinite form of a beautiful woman seated in a lovely landscape, 
a perpetual object of delightful contemplation. This disengage- 
ment from local circumstance without the sacrifice of emotional 
sincerity is a merit in  Petrarch, but a fault in his imitators. 

Petrarch's odes t o  Giacomo Colonna, to  Cola di Rienzi and 
to the princes of Italy display him in another light. They exhibit 
oratorical fervour and the pleader's eloquence in its most perfect 
lustre. Modern literature has nothing nobler, nothing more har- 
monious in the declamatory style than these three patriotic effu- 
sions. Their spirit itself is epoch-making in the history of Europe, 
for up  to  this point Italy, as a nation, had scarcely begun to exist. 
T o  the high conception of Italian nationality, to  the belief in 
that spiritual unity which underlay her many discords and divi- 
sions, Petrarch attained partly through his disengagement from 
civic and local partisanship, partly through his liberal culture. 

The principal materials for a life of Petrarch are afforded 
by his letters divided into Familiar Correspondence, Correspond- 
ence i n  Old Age, Divers Letters and Letters without a Title, by 
the autobiographical Epistle t o  Posterity, and by the epistles and 
eclogues in Latin verse, the Italian poems and the rhetorical ad- 
dresses to  p n p ~ s ,  emperors, Cola di Rienzi and some great men 
of antiquity. For the comprehension of his character, the D e  
contemptu mzcndi is invaluable. His erudition can be shown by a 
brief enumeration of his most important writings. I n  moral 
philosophy, we find De remediis utriusque fortunae, a treatise on 
human happiness and unhappiness; D e  vita solitaria, a panegyric 
of solitude, and De otio religiosorum, on monastic life. On his- 
torical subjects there are Rerum memorandarz~m libri, a miscellany 
from a student's commonplace-book, De viris illustribus, an epit- 
ome of the biographies of Roman worthies, Contra cuiusdam 
anonymi Galli calumnias apologia, Contra medicurn quendam 
invectivarzm libri, and De sz~ i  ipsius et multorum ignorantia- 
controversial compositions, which grew out of Petrarch's quarrels 
with the physicians of Avignon and the Averroists of Padua. I n  
this connection may be mentioned the satires on the papal court, 
included in the Epistolae sine titulo. Five public orations have 
been preserved. Among his Latin poems Africa takes the first 
place. Twelve Eclogues and three books of Epistles in verse 
close the list. I n  Italian we possess the Canzor~iere, including odes 
and sonnets for Laura durfng her lifetime, those written after her 
death, and a miscellaneous section containing the three patriotic 
odes and three famous poetical invectives against the papal court. 
Besides these lyrical compositions are the semi-epical or allegori- 
cal Trionfi-Triumphs of Love, Chastity, Death, Fame, Time and 
Divinity, written in terza rima of smooth and limpid quality. 
Though these Triumphs, as a whole, are deficient in poetic in- 
spiration, the second canto of the Trionfo della morte, in which 
Petrarch describes a vision of his dead love Laura, is justly 
famous for reserved passion and pathos tempered t o  a tranquil 
harmony. (J. A. S.; X.) 

BIBLIOGRAPHY.-A bibliography of Petrarch's works was compiled by 
Domenico Rossetti (Trieste, 1828). See also M. Vattaso, I codici 
petrarch d. Bibl. Vaticana (Rome, 1908) and Cat. of  petrarch col,r. 
bequeathed by W .  Fiske (Cornell univ., 1916). The Basle editions of 
1554 and 1581 form the basis for all editions of the collected works. 
Ed~tions and translations of the Canzoniere are numerous, the most 
important editions being those of Leopardi (189 j ) ,  of Carducci (1899) 
and of Moschetti (1908). See also R. S. Phelps, The Earlier and 
Later Forms of  Petrarch's Canzoniere (Chicago, 192;). 

The Sonnets, Triumphs, and other poems were translated by various 
hands in Bohn's library (1859). Selections of the Sonnets have been 
translated by R. Garnett (18961, A. Crom~ton (1898)~ G. Robertson 
(1902), 1. Higginson (1903) and by A. Tobin (1906). Of the 
Z'rionfi, the best translations are those by the countess of Pembroke 
(see ed. in Publ. of  Mod. Lang. Assoc. of America, xxvii., 1912) and 
by H. Parker (c. 1565, reprinted by Roxburgh club, 1887). Petrarch's 
Letters were edited by Fracassetti (1859-63. Eng. trans. of the let- 
ters to classical authors, Chicago, 1910, and a trans. of a selection of 
his letters, 1914). The De Remediis was translated in 1797 and the 
De Contemptu Mundi in 1911. 

See De Sade, Me'moires de la vie de Pktrarqzle (Amsterdam, 
1764-67) ; G. Korting, Petrarca's Leben und Werke (Leipzig, 1878) ; 
F. de Sanctis, Saggio critic0 sul Petrarca (1869, new ed. 1907) ; 
H. ~ollway-Calthorp, Petrarch, His Life and Times (1907) ; P. de 
Nolhac, PLtrarque et PIPumanisme (2 vols., 1907) ; E. H. R. Tatham, 
F. vols. (1925) and P. La Vita le di 
Petrarca (1927). 

PETRE, SIR EDWARD (1631-16gg), Jesuit confessor of 
King James 11. of England, was born in Paris, the son of Sir 
Francis Petre, Bart., of Cranham, and his wife Elizabeth Gage. 
Educated a t  the Jesuit College at  St. Omer, he entered the order 
under the name of Spencer in  1652, but did not receive the full 
orders till 1671, when he was sent on a mission t o  England. I n  
1679 he succeeded his brother in  the title and family estates. On 
the accession of James 11. in 1685 he became confessor t o  the 
king, whom he encouraged in the policy which ended by produc- 
ing the revolution of 1688. The king contemplated making him 
archbishop of York, a s  the see Nas then vacant, bu t  the pope, 
Innocent XI.,  who was not friendly to  the order, would not grant 
a dispensation to hold it, and even directed Petre's superiors to  
rebuke him for his excessive ambition. On the outbreak of the 
revolution, Petre fled, and had no further relations with James 
11. After a visit to  Rome, he became head of the Jesuit College 
a t  St. Omer in 1693, whence he was transferred t o  Walten in 
Flanders in 1697. H e  died on May 15, 1699. 

PETRE, SIR WILLIAM ( c .  1505-1 j72), English politician, 
was educated at  Exeter College, Oxford, afterwards becoming a 
fellow of All Souls College ( I  523). H e  entered public service 
in early life, and began his official career by serving the Eng1i.h 
government abroad. I n  1536 he was made deputy, or proctor, 
for the vicar-general, Thomas Cromwell, and as such he presided 
over the convocation which met in June of this year. I n  1543 
Petre was knighted and was appointed a secretary of state; in 
I 545 he was sent as ambassador to the emperor Charles V. H e  
retained his position under Edward VI, and Mary and though he 
resigned his secretaryship in 1557, he took some part in  public 
business under Elizabeth until his death on Jan. 13, I 572. His 
son John Petre (1549-1613) was created Baron Petre of Writtle 
in 1603. 

PETREL? group of birds whose name i s  derived from their 
apparent hablt of walking on the water as St. Peter is  recorded 
(Matt  xiv. 29) to  have done. They form with the shearwaters 
(q.v.)  and albatrosses (q.v.) the order Tubinares, the name denot- 
ing the tubular structure of their nostrils (see ORNITHOLOGY). 
There are two families, Procellariidae and Oceanjtidae. 

Petrels are archaic oceanic forms, with great powers of flight, 
dispersed throughout the oceans of the world; some species ap- 
parently never resort to  land except for the purpose of nidifica- 
tion. During the breeding-season many of them are nocturnal in 

their habits, passing the day in 
holes in which they generally nest, 
the hen laying a single white egg, 
sparsely speckled, in  a few spe- 
cies, with fine reddish dots. Of 
those species that  frequent the 
North Atlantic the stormy petrel, 
or Mother Carey's chicken, Hy- 
&obates pelagicus, is the com- 

B y  C o u R w s Y  OF THE AMERICAN MUSEUM o P  monest. Other Atlantic forms are 
NATURAL Leach's or the fork-tailed petrel, 
THE PETREL. AN OCEANIC Oceanodroma leucorrhoa, a larger 
THAT 'OMES L A N D  ONLY but less common bird, and Wil- 
THE son's petrel, Oceanites oceani- 

the trpe of the family ~ ~ ~ ~ ~ ~ i ~ i d ~ ~ ,  which is common on the 
American side. I n  the southern ocean petrels are most abundant, 
both as  species and as individuals. The Cape-pigeon or Pintado 
petrel, Daption capensis, is one that has long been well known 
to mariners, while those who voyage to or from Australia meet 
with many more species, some, as Ossifraga gigantea, as large as 
albatrosses, and several called by  names having reference t o  
their strong smell of musk. The colouring of petrels is sooty-black, 
grey of tints, and white. 

PETRIE, SIR (WILLIAM MATTHEW) FLINDERS 
(1853-19421, English Egyptologist, was born at  ~ h a r l t o n  on ~ u n e  
3, 1853, the son of William Petrie, C.E., and Anne, daughter of 
Captain Matthew Flinders (9.v.) .  H e  took an early interest in 
archaeological research, and between 1875 and 1880 studied an- 
cient British remains at  Stonehenge and elsewhere; in 1880 he 
published his book on Stonehenge. He was much interested in 
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PETROLEUM is produced on a comn~ercial scale in some 2 j 
countries. Since first recorded commercial production, beginning 
in Rumania in 1857 and in the United States in 1859, the earth 
has been tapped for this liquid mineral to the extent of over 
gg,ooo,ooo,ooobbl. (of 42 U.S. gal.), with the United States yield- 
ing over az,ooo,ooo,ooobbl. of the total, or nearly 64%. 

The acceleration of world petroleum production has been dic- 
tated by the peculiarly essential place petroleum products and de- 
rivatives have come to occupy in the pattern of an increasingly 
industrialized, mechanized, and motorized age. In  1900 a produc- 
tion of less than I jo,ooo,ooobbl. took care of the world's needs; 
in 1919, after the World War which greatly expanded industrial 
and transportation oil-consuming agencies, production had risen 
to ~j~,ooo,ooobbl . ,  and the motor car was still in its ST\-addling 
clothes! Within seven years world production had doubled (over 
~,ooo,ooo,ooobbl. in 1926), and within another eleven years it  
had doubled again (over 2,000,000,000bb1. in 1937). 

The end is far from being in sight as there is a certainty of 
greater demand for gasoline, lubricants, and burning oils in the 
continuing expansion of aviation and the motor car in many coun- 
tries, of rail and marine motorization, and of industrial, farm, and 
home mechanization. \h7hile the year 1938 saw7 a slight decrease 
in world petroleum production, from a,oqr,g15,ooobbl. in 1937, 

ancient weights and measures, and in 1875 published a work on 
Indzccfive Metrology. In  1880 he began a long series of impor- 
tant surveys and excavations in Egypt, beginning with the pyra- 
mids a t  Giza, and following up his work there by excavations at  
the great temple a t  Tanis (1884), and discovering and exploring 
the long-lost Greek city of Naucratis in the Delta (188j), and 
the towns of Am and Daphnae (1886), where he found important 
remains of the time when they were inhabited by the Pharaohs. 
Between 1888 and 1890 he was a t  work in the Fayum, opening 
u p  Hawara, Kahun and Lachish; and in 1891 he discovered the 
ancient temple a t  Medum. Much of this work was done in connec- 
tion with the Palestine Exploration fund. By this time his repu- 
tation was established. He published in 189.3 his T e n  Years' Dig- 
ging in Egypt, and was appointed Edwards professor of Egyptol- 
ogy at  University college, London. In  1894 he founded the 
Egyptian Research Account, which in 1905 mas reconstituted as 
the British School of Archaeology in Egypt. Perhaps the most 
important work of the school was a t  the site of Memphis (9.v.). 
Flinders Petrie was knighted in 1923. H e  resigned his professor- 
ship in 1933 and from 1932 to 1938 excavated in Palestine. 

to  1,978,34o,ooobbl., this was wholly accounted for by United 
States production reflecting unfavourable national economic con- 
ditions. Taking the long view, the trend of world petroleum pro- 
duction is still definitely upward. 

Table I gives world production of petroleum by countries for 
1938, and the total, 1857-1938. 

WORLD DISTRIBUTION OF OIL PRODUCTION 

Country 

United States . , 

U.S.S.R. (Russia)t . . 
Venezuela . . . 
Iran (Persia) . 
NetherlandsEast Indies. 
Rumania . , . . 
Mexico . . , , 

Iraq . . . . . 
Colombia . . . . 

' Trinidad . 

. . . .  
India . . .  
Bahrein islands . . 

The world production of crude petroleum, as well as proven re- 
serves, is in four main divisions: ( I )  The United States of Amer- 
ica; (2) the Latin American countries (Venezuela, Mexico, Colom- 
bia, Argentina, Trinidad, Ecuador, and Bolivia) ; (3) European 
and Western Asiatic Countries (Russia, Rumania, Poland, Iran, 
and Iraq);  (4) Far  Eastern Countries (Netherlands 'India, British 

The first and most important division, the United States of 
America, has been developed with outstanding success under pri- 
vate commercial enterprise. The Latin American countries have 
been developed under private enterprise of foreign capital, with 
recent reversals of this trend in the case of Mexico, Bolivia, 
and the Argentine Republic, which have embarked upon national- 
istic, yet somewhat dissimilar programs. 

In  Europe and Western Asia, oil development is under govern- 
ment control and regulation either through state monopoly, strict 
and inhibitive state regulations through the nationalization of 
natural resources, or direct government participation. In  the 
Far East-with the exception of Japan, uhose production and 
reserves are negligible-private capital has been responsible for 
oil exploration and exploitation with minor exceptions. Japan has 
fostered oil production a t  home and in controlled territories by 
subsidies. 

The corporate enterprises engaged in world-wide petroleum ac- 
tivities in the four great spheres of petroleum production and 
reserves are primarily of American, British, and Dutch ownership 
and control. The states exercising direct monopoly or control or 
participating directly in producing operations, are Mexico, Bo- 
livia, Argentina, Russia, Rumania, Poland, Iran, and Iraq. 

Sir I Flinders died July 28, 1942, a t  Jerusalem. 
WORKS.-His chief general works on Egyptian subjects are: Ten 

YearsJ Digging i n  Egypt (1893) ; History o f  Egypt (1894-1905) ; Re- / 
Egion and Conscience in Arcciefzt Egypt (1898) ; S y ~ i a  and Egypt 
(1898) ; Hyksos and Israelite Cities (1906) ; Religion of Ancient Egypt 
(1906) ; Arts and Crafts in Egypt (1909) ; Historical Studies (1910) ; 
Revolutions o f  Civilisation (1911) ; Eastern Exploration (1919) ; Pre- 
historic Egypt (1920) ; Social Life in Ancient Egypt (1923) ; Seventy 
Years in Archaeology (1931) ; Antlzedon, Sinai (1937) ; Funeral Furlti- 
ture and Stone and Metal Vases (1937) ; Egyptian Architecture 
(1938) ; M a k h g  of Egypt (1939) ; Egyptian Science (1939). A prin- 1 

I cipal work on Palestme is Ancient Gaza (5 vols., 1931-38). 
L INGRAD. PETROGRAD: see LEY 

I :ROM " PETROLEUM F A C T S  A N D  F I G U R E S ,"  R M E R l C A N  P E T R O L E U M  I N S T I T U T E  

PETROL : see GASOLINE (GASOLENE, PETROL). iExclusive of Salrhalin which is shorvn AeparatLly. Authority: U.S. Bureau of Mines, 
wh~ch indicates that all figures are subject to revision. 

PETROL ENGINE: see INTERNAL COMBUSTION ENGIXES. 

TABLE I 

Sarawak and Brunei . 
Canada . , . . 
Germany . , . , 

salrhalin . , . . 
poland 
Japan (inciudi&, 
Ecuador , , , , 

Egypt ' , . . 
France ' . , , 

'lbania . , , , 

Austria , . , , 

Other countries . . 
-- 

Total. . . . 

India, Borne;', and Japan). I FIG. I.-WORLD'S O IL - P RO D UC I N G  COUNTRIES 

1938* 

Thousands 
of barrels 

of 42 
gallons 

202,290 
187,369 
77,230 
57,481 
48,366 
34,794 
32,643 
22,450 
I72736 
16'937 
15,839 
8,992 
8,298 
7,012 
6,956 
4,074 
3,900 
3,763 
2,557 
2,246 
1,561 

516 
489 
366 

1,221 

1,978,340 
Trade Vol. 8 

1857-1938 

Thousands 
of barrels 

of42 
gallons 

21,187,14T 
3,981,640 
1,682,003 

870,717 
852,416 
829,580 

1,900,404 
135,393 
228,605 
162,293 
186j282 

238,391 
281,501 
22,287 

*Source: Inlernatiofcal Petroleum 

Per cent 
of total 

by 
volume 

61.33 
10.23 

9.47 
3.90 
2.91 
2.44 
1.76 
1.65 
1.13 
90  
'86 
40 
.45 
.42 
.35 
.35 
. 2 I  

. 2 0  

.I9 

.I3 

.II 

.08 

.03 

.02 

.02 

.06 

1oo.00 

No. 3 March 

Per cent 
of total 

by 
volume 

(j3.87 
12.00 
5.07 
2.63 
2.57 
2.50 
5.73 
.4I 
.69 
49  
'56 
.72 
.85 
.07 

87,123 
47,987 
41,581 
28,751 

255,005 
77,603 
20,179 
33,623 
10,178 

1,432 
709 

8,136 

33,170,960 
s j, 1939. 

.26 

.15 

.I3 

.W 

.77 

.23 

.OC) 

.I0 

.03 
. . 
. . 
.02 

IOO.OO 



WORLD, ASIA1 PETROLEUM 
EXPANSION OF FOREIGN OPERATIONS BY AMERICAN 

COMPANIES 
Notwithstanding the fact that the United States of America has 

produced nearly 64% of all petroleum produced throughout the 
world since commercial production began, it  has declined in its 
percentage of the total I\-orld production. In  1916 the United 
States produced 65.8% of the world total; in 1926, 70.4%; in 
1938, 61 3%. 

However, the enterprise. initiative, capital and management of 
American companies during the period have gained for the Ameri- 
can petroleum industry correspondingly important shares in for- 
eign petroleum production and reserves. By single-company en- 
deavour or through joint and associated enterprise with British 
and Dutch companies, companies of American domicile, ownership 
and management-either directly or through the media of subsid- 
iary or  affiliated companies-have established and maintained an 
important position in production, refining, transportation and 
marketing in the following countries: Argentina, Peru, Ecuador, 
Venezuela, Colombia, Trinidad, Iraq, Bahrein, Iran, Rumania, 
Poland. 

In  this way the I,mited States ef Americz, .!ready prodwing 
in excess of 60% of the world petroleum, is fortified and strength- 
ened by the fact that American companies own, manage, and con- 
trol a large share of the petroleum production in all Latin Ameri- 
can countries producing oil and the British dependency of Trini- 
dad. The combined production of these countries is about I j% of 
the world production. Likewise, American companies control a 
large share of the production in .Western Asia and the Far East. 

There has been a decided trend toward the expansion of Ameri- 
can companies in foreign exploration and exploitation, and the 
share of foreign production and petroleum reserves owned and 
managed by American companies has important relationship to  
military and naval preparedness as well as to the country's eco- 
nomic welfare. 

OIL A S  A N  ECONOMIC A N D  MILITARY NECESSITY 
The mechanization and motorization of modern armies, the con- 

version of naval units from coal-burning equipment to oil-burn- 
ing equipment and to Diesel engines, and the expansion of mili- 
tary and naval aviation have made petroleum and its products 
an indispensable military necessity. The economic and military 
dependence of certain countries on outside countries and foreign 
corporate enterprises for their essential petroleum requirements 
have, with the increasing military and naval importance of petro- 
leum, resulted in new conceptions of the scope of the definition 
of "contraband of war," and the new diplomatic and military 
weapon termed "sanctions," which was invoked against Italy 
during her conquest of Ethiopia. 

Thus, the trend of petroleum has been toward an increasing and 
unavoidable involvement in  international diplomacy and in con- 
siderations of national defence throughout the world. Except for 
the United States and possibly Soviet Russia, the industrialized 
nations, or those in process of industrialization, have little home 
petroleum production-far less than their present and potential 
needs-and, therefore, are dependent on outside sources. In  its 
permanent peace-time aspect this is a sufficiently serious situation 
for European countries such as Great Britain, France, Germany, 
and Italy, and for Japan in Asia, but the importance of oil sup- 
plies soars into even greater prominence with each succeeding 
"war crisis" because of petroleum's indispensability to modern 
mechanized armies, air fleets, and naval armament. The extent 
and degree of outside dependence varies with the countries. 
Those mentioned draw heavily on United States petroleum 
sources for refined products of petroleum such as gasoline, 
kerosene, fuel oil, and lubricants, but all have greatly expanded 
their refinery facilities in recent years. Their position with re- 
spect to  product imports has improved, while necessarily they 
have been forced greatly to expand their crude petroleum imports. 
For  these crude oil requirements, South America, Mexico, Trini- 
dad, and the United States oil fields, and the producing coun- 
tries of Europe, Western Asia and the Far East are drawn upon. 
The United Kingdom, with no commercial petroleum production 

at  home, has to go to Iran, Iraq, India, and the East Indies for 
large supplies, in addition to those from the Americas. Certain 
of these countries have been so successfully developed for oil- 
and pipe line, tanker *and refinery facilities have been so mate- 
rially increased-that, insofar as the United Kingdom is con- 
cerned, adequacy of supply is not so much the question as keeping 
the sea lines of communication open. 

In  the interest of national defence and economic independence, 
European countries have done much in recent years in the pro- 
duction of benzol as a substitute motor fuel. This is obtained 
largely as a by-product of high temperature coking of bituminous 
coal. 

With the help of Government protection, Germany is supplying 
a large portion of her liquid fuel requirements from coal products. 
I t  is estimated that above one-quarter of that country's peace- 
time motor fuel requirements could be supplied by benzol from 
coke. I n  the United Kingdom, benzol represents about 2 to 3% 
of the motor fuel consumed. France and Belgium also have sup- 
plemented their petroleum motor fuel supply with coal products. 

Plants for the hydrogenation of coal to  gasoline exceeding 
8,ooo,oonbb!. of gaso!ine per year are operating in Eng!and and 
Germany. When operating for maximum gasoline, they yield 
about 65% by weight on the ash-and-moisture-free basis of coal 
charged. No by-products are formed for which a market must be 
found Normally the cost of 10 to 15 cents per gallon may be ex- 
pected, depending upon coal and labour costs, rate of amortization, 
taxes, etc. This method produces go to 140 gal. of crude oil per 
short ton of coal and seems the most promising primary source of 
motor fuel from coal. I n  England, gasoline from coal is sold 
profitably in competition with the petroleum product with the 
assistance of a Government subsidy. 

Another supplementary source of motor fuel supply long drawn 
upon in the United Kingdom is from Scottish shales. France has 
led in the development of a motor fuel grain and vegetable alcohol 
through restriction of petroleum imports and subsidy of national 
growers and industry. 

The United States has practically unlimited coal and shale re- 
serves available as motor fuel sources, but their development for 
this purpose will await the day when they can be manufactured 
in competition with petroleum. That day appears to be far dis- 
tant. Such developments clearly owe their stimulation to the 
efforts of nations less favoured in petroleum resources t o  build 
up a degree of independence. They necessarily involve relatively 
costlier processing, and their products require a higher price re- 
turn in commerce than do petroleum products. 

WORLD PETROLEUM PRODUCTION TRENDS 
ASIA 

Development of the Iran (Persian) fields by British interests 
which began back in World War times and which was then 
pressed by Great Britain for strategic reasons. has assumed major 
proportions. From a production of ~o,ooo,ooobbl. in  1919, Iran 
has increased its annual output to  over 77,000,ooobbl. and in 1938 
was the fourth ranking oil-producing country. Iraq (Mesopo- 
tamia), developed for oil jointly by British, Dutch, French, and 
American interests, first came into commercial production in 1927 

TABLE 11. What They Produce and What They Constmte* 

T- Geographic Zonc 
Produces Consumes 
per cent per cent I of total I of total I 

Unitedstates . . . . . . 
North and Central America (exclusive 

of U. S.) . . . . . . . 
SouthAmerica. . . . . . 
Europe . . . . . . . 
Africa . . . . . . . . 
Asia . . . . . . . 
Australia . . . . . . . 

*Based on U.S. Bureau of Mines production figures and consumption figures of V. R. 
Grafias and R. V. Whetsel, Cities Service Co. 
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and was in eighth place in 1938 with a production of over 32,000,- 
ooo barrels. Bahrein Island, in the Persian Gulf, has come promi- 
nently into the picture through development by the Standard Oil 
Company of California and within four years reached an annual 
production of nearly g,ooo,ooobbl. in 1938. 

Important additions t o  production have been made in Sarawak 
and Brunei, which had an output of over 8,000,ooobbl. in 1938 
compared with 500,ooobbl. in 1919. India has succeeded in main- 
taining an annual production of over 8,000,ooobbl. for 24 years. 
I n  the Netherlands East Indies production was over j'7,000,000bbl. 
in 1938 compared with less than ~j,ooo,ooobbl. in 1919. 

These are highly significant developments in their relation to  
an oil-dependent Europe, for they signify a new alignment of oil 
production distribution which doubtless will become more pro- 
nounced because of the tremendous potentialities of some of these 
fields. They indicate increasingly large production sources geo- 
graphically much closer in some instances to  Europe than the 
Americas. 

EUROPE 

I n  Europe, Rumania has succeeded in increasing annual produc- 
tion eightfold since 1919, with an output of over 48,000,ooobbl. in 
1938; but this represents a decline from 64,000,ooobbl. in 1936. 
Poland has been much less successful, its production of 3,763,000 
bbl. in 1938 comparing with 6,000,ooobbl. in 1919. Soviet Russia 
broke all previous production records in 1938 with a total output 
of over ~oo,ooo,ooobbl., compared with 31,000,000 in 1919, and 
almost double its production of 1931. The gains in production by 
Rumania and Russia do not relieve Europe's outside dependency 
as much as might seem to be the case, for while both countries 

TABLE 111. Oil Prodzlction of M a i n  U.S. Areas, 1938 

Mid-Continent. . . . . . 
California . . . . . . . 
Gulf Coast . . . . . . . . 
Eastern . . . . . , . 
Rocky Mountain . . . . . 

Thousands 
of barrels 

676,926 
249,749 
181,478 
79,415 
25,686 

1 .217 .2F4  

Per Cent 
of U.S. Total 

5 7 
2 0  

1.5 
6 
2 - 

I00 

export petroleum products to other European countries, their own 
need for oil, particularly Russia's, has multiplied. 

The distribution of world petroleum production in relation to 
world petroleum consumption is strikingly shown in Table 11. 

UNITED STATES OF AMERICA 

The principal oil producing areas in the United States, in order 
of their importance, are the Mid-Continent, California, Gulf 
Coast, Eastern, and Rocky Mountain. The Mid-Continent area in- 
cludes the great Oklahoma, Kansas, Arkansas, northern Louisiana, 
and northern Texas fields. California covers the great fields in 
that State. The Gulf Coast comprises producing areas in south- 
ern Texas and southern Louisiana. The Eastern division includes 
the old fields of Pennsylvania where the petroleum industry 
was born in 1859, as well as other old, and some highly important 
new fields in the eastern section of the country. The Rocky 
Mountain division comprises mainly the production in Wyoming 
and some additional fields in Montana and Colorado. Altogether 
2 2  States have commercial production. 

I n  considering the production relationship of the existing areas 
and States it  is necessary to  bear in mind that in some States pro- 
ration, o r  restriction of production, is being rigorously enforced, 
while in others the same situation does not wholly apply. Gener- 
ally speaking, production in the United States was held down dur- 
ing 1938 because of unfavourable economic conditions, but this 
did not preclude the continued opening of important new oil pro- 
ducing fields which has characterized American oil development 
since ince~tion.  While the older big fields like East Texas, Okla- 
homa City, Rodessa, Sbnta Fe Springs, Midway-Sunset, Sem- 
inole, and Kettleman Hills show declines, others such as the 
Torrance and Rosecrans fields in California, the K.M.A. field in 

Wichita county, Texas; the Schuler field in Union City, Arkansas; 
a host of pools in Illinois; new pools in the Louisiana coastal area, 
and new deep producing horizons in the North Louisiana section 
of the Mid-Continent, have come in to offset their loss and to keep 
in the forefront the problem of trying to hold actual production 
within the limits of petroleum demand. 

In  1938 the Mid-Continent and California fields produced more 
oil than all the rest of the world outside of the United States. The 
relative production position of the main areas is shown in Table 
111. 

The trend of United States production by areas is shown in 
Tables IV. and V. 

The total crude oil production of the United States by years is 
shown in Table VI. 

TABLE IV. Trend of U.S. Prodz~ction by Areas, 1918-38 
(Thousands of barrels) 

MEXICO 
E x p r o p r i a t i o n  of F o r e i g n  O i l  Properties.-An event of 

great significance not alone as affecting Mexico's oil production, 
present and future, but also as bearing potential threat to  inter- 
national investment in Latin America generally, occurred with the 
signing on March 18, 1938, by President Cardenas of Mexico of 
an executive decree expropriating foreign oil properties valued a t  
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1918 . . 
1919 . . 
1920 . . 
1921 . . 
1922 . . 
1923 . . 
1924 . . 
1925 . . 
1926 . . 
1927 . . 
1928 - . 
I929 . . 
1930 . . 
1931 . 
1932 . . 
1933 . . 
1934 . . 
1935 . . 
1936 . . 
1937 . 
1938 . . 

TABLE V. U.S. Prodzcction of Crude Petroleum, by State and Rank 
(Thousands of Barrels) 

Authority: U.S. Bureau of Mines. 

Mid- 
Continent 

179,383 
193,147 
250,111 
258,461 
310,992 
348,460 
375,479 
424,331 
423,867 
546,987 
553,027 
583,058 
531,447 
543,736 
493,034 
601,147 
584,732 
608,605 
669,538 
7741369 
676,926 

State 

U. S. 
Total 

355,928 
378,367 
442,929 
472,183 
557,531 
732,407 
713,940 
7631743 
770,874 
901,129 
901,474 

1,007,323 
898,011 
851,081 
785,159 
905,656 
908,065 
996,596 

1,099,687 
1,279,160 
1,213,254 

Cali- 
fornia 

97,532 
101,183 
103,377 
112,600 
138,468 
262,876 
228,933 
232,492 
224,673 
2311196 
231,811 
292,534 
227,329 
188,830 
178,128 
172,010 
174,305 
207,832 
214,773 
238,521 
249,749 

1938 produc- Per Cent I tion* I of Total 
1938 

Rank 
.- 

I 

2 

3 
4 
5 
6 
7 
8 
9 

I0 
I I 

1 2  

13 
14 
'5 
16 

Rocky 
Mt. 

12,809 
13,383 
17,282 
20,950 
29,261 
47,653 
42,869 
35,554 
37,945 
30,429 
29,199 
27,489 
23,501 
19,739 
17,410 
14,800 
17,678 
20,291 
22,509 
26,966 
25,686 

Gulf 
Coast ------ 
24,208 
23,366 
27,682 
36,371 
37,117 
33,271 
28,569 
33,112 
45,275 
52,069 
46,689 
57,106 
69,676 
57,592 
53,466 
76,308 
83,949 

105,690 
140,562 
176,743 
181,478 

Texas . . . . . 
California . . . . . 
Oklahoma . . . . . 
Louisiana . . . . . 
Kansas . . . . . 
New Mexico . . . . 
Illinois . . . . . 
Michigan . . . . . 
Wyoming. . . . . 
Arkansas . . . . . 
Pennsylvania . . . . 
Kentucky . . . . . 
New York . . . . 
Montana . . . . . 
West Virginia . . . . 
Ohio . . . . . . 
Colorado . . . . . 
Indiana . . . . . 
Other States . . . . 

U. S. total . . . 

East- 
ern 

41,988 
47,276 
44,464 
43,789 
41,680 
40,129 
38,090 
38,242 
39,114 
40,448 
40,748 
47,136 
46,058 
41,184 
43,121 
41,391 
47,401 
54,178 
52,305 
62,561 
79,415 

*Preliminary. Authority: U.S. Bureau of Mines. 

475,614 
249,749 
174,882 
94,812 
59,587 
35,759 
23,929 
19,211 
19,004 
18,077 
17,426 

5,821 
5j045 
4,907 
3,684 
3,298 
1,412 

969 
68 

1,213,254 

39.20 
20.59 
14.41 
7.81 
4.91 . 
2.95 
1:97 
1.58 
1.57 
1.49 
1.44 
0.48 
0.42 
0.40 
0.30 
0.27 
0.12 

0.08 
0.01 

100.00 



PETROLEUM PLATE I 

1. U n i t  d r i l l  which bores a hole i n  which dynamite is exploded to assist 3. Dr i l l i ng  in a field near Houston, Texas 
the seismograph crew in locating underground structures l ikely t o  4, Roughneck adjusting a swive l  in an oil derrick 
contain o i l  

2. O i l  derricks at Kilgore, i n  the East Texas field. Wells are dri l led f rom 5' Laying a pipeline to transport O i l  

1 , 0 0 0  to 15,000 ft. deep 



PLATE I1 PETROLEUM 

P E T R O L E U M :  STORING, REF IN ING,  PROCESSING 

1. Storage tanks in  a refinery 

2. General view of a refinery 
3. Alkylat ion uni t  of a refinery 

4. Polymerization plant 

5 .  Un i t  for solvent wax extraction 
6. Clearosol refining uni t  



MEXICAN EXPROPRIATION1 PETROLEUM 
about $45o,ooo,ooo in Mexico. The properties and business of 16 
important British-Dutch and American oil companies, some of 
which had pioneered in the discovery and development of the 
petroleum resources of Mexico, were taken over for Government 
operation. 

The action was the most severe in political import since the 
confiscation of foreign oil properties by Soviet Russia 2 0  years 
previously. I t  instantly became the subject of diplomatic corre- 
spondence and negotiation between the governments whose na- 
tionals were affected and the Mexican Government. still in woe- * - 
ress late in 1939, with the properties remaining unde; Government 
o~era t ion  and control and with no Davment for the ex~rooriated 
hoperties made. Following protest of t h e  action, the ~ ; i t i i h  min- 
ister was withdrawn from Mexico and Mexico retaliated in kind. 
The negotiations on behalf of all foreign interests were in the 
hands of a committee of the foreign oil operating companies. 

I n  all the long history of controversy over oil in Mexico no 
such radical action as expropriation previously had been taken. 
The trouble over oil has turned on the Carranza Constitution of 
I917 which stipulates, in Article 27, that all mineral products, 
including petreleum, are the property of the state. The inclusion 
of this provision in Mexican organic law precipitated a prolonged 
dispute over the status of leases made by foreign oil companies 
before the adoption of the new Constitution. The main points a t  
issue were whether Article 27 was retroactive, and whether it  
impaired the obligations of existing contracts. 

After ten years of controversy a satisfactory solution was 
reached through the Morrow-Calles agreement of 1928. Under 
this agreement oil companies operating under leases made before 
1917 could obtain "confirmatory concessions," subject only to the 
rentals and taxes in the original agreement. This was done. Nine 
years of comparative quiet followed this settlement. Upon com- 
ing into office, Dec. I ,  1934, President Cardenas began to put into 
effect the "RiIexicanization" of the industries dominated by for- 
eign capital, this embracing practically the whole of Mexican in- 
dustry. H e  announced a six-year program of "nationalization" 
and economic reform. In  Nov. 1936, the Mexican Congress passed 
an expropriation law, the Government having a short time previ- 
ously decreed the nationalization of 350,oooac. of land leased 
to the Standard Oil Company of California, and also the national- 
ization of oil and mineral rights on 500,oooac. leased to a land 
development company in the State of Tabasco. 

Still further troubles were encountered by the foreign oil com- 
panies. Near the end of May 1937, there began a series of labour 
strikes in the oil fields which hampered production and transporta- 
tion and created widespread uneasiness because of the radical 
nature of the syndicalist movement. Meantime, the Board of Con- 
ciliation and Arbitration under Mexico's labour law of 1931 had 
appointed a commission of experts to investigate conditions in the 
oil industry. I t s  findings recommended a yearly increase in the com- 
panies' payrolls of 26 million pesos (about $7,288,000). On Dec. 
18, 1937, the board announced its award, practically confirming 
the experts' report. The award stipulated conditions which the 
companies felt they could not accept, inasmuch as the industry 
was paying top wages and had provided housing, sick, and other 
benefits for their workers. They submitted their case to  the Mexi- 
can Supreme Court, and the Federal Labor Board, asking that 
the award be set aside. The Labor Board denied the suspension, 
and on March I ,  1938 the Supreme Court upheld its decision. 
Compromises were offered by the companies but rejected. The 
Labor Syndicate petitioned the Labor Board to  void all contracts 
with the companies, which it did on March 18, following which 
action, on the same day, President Cardenas issued his expropria- 
tion decree. 

The companies evacuated their properties, continuing court 
action and efforts a t  negotiation. 

Far  more was involved in the Mexican expropriation than the 
oil properties in Mexico. British, American, and other invest- 
ments in Latin America run into large figures. If such action as 
that taken in Mexico were to spread, that investment was 
jeopardized. I t  is of significance that Bolivia seized an oil prop- 
erty owned by  an American oil company. Involved, of course, 

I I 
FROM " P E T R O L E U M  F A C T S  A N D  F I G U R E S , ' '  A M E R I C A N  P E T R O L E U M  I N S T I T U T E  

FIG; 2.-OIL P RO DUCED I N  2 2  STATES 

in the whole situation is the extent to which revolutionary social 
reform will go in Latin America 

Effect o n  Oi l  Production.-After seizure of foreign oil prop- 
erties, Mexico negotiated deals with Germany and other countries 
whereby oil equipment and other supplies would be exchanged for 
oil. To  all practical purposes, Mexican oil was boycotted (un- 
officially) by the countries whose nationals were involved in the 
expropriation. This meant the loss of the bulk of its normal ex- 
port trade in oil. 

A drop in production amounting t o  ~o,ooo,ooobbl. in 1938 did 
not tell the entire story, for during almost the first three months 
of that year foreign oil companies were still operating their 
properties. 

The beginning of commercial oil production in Mexico was 
with the discovery of the famous "Golden Lane," one of the 
world's greatest known oil fields, in 1910, which within 10 years 
placed Mexico second only to the United States in annual oil pro- 
duction. The peak was reached in 1921, after which there was a 
precipitate decline, with the exhaustion of the Golden Lane and 
Cacalilao fields, until 1932. A slight increase was shown thereafter 
largely because of the development of the Poza Rica and El  Plan 
fields. From a production of about ~~,ooo,ooobbl .  in 1932, output 
had increwed to nearly 47,000,ooobbl. in 1937. Peak production 
in 1921 was over 193,000,ooo barrels. 

TABLE VI. Total Crude Oil Production of the United States 

Thousands Thousands 
of barrels 

1859 . 
1860 . 
1861 . 
1862 . 
1863 . 
1864 . 
1865 . 
1866 . 
1867 . 
1868 . 
1869 . 
1870 . 
1871 . 
1872 . 
1873 . 
7874 . 
1875 . 
1876 . 
1877 . 
1878 . 
1879 . 
1880 . 
1881' . 
1882 . 
1883 . 
1884 . 
1885 . 
1886 . 

"Estimated. 

'915 . 1 1916 . 
19'7 . 
1918 . 
1919 . 
1920 . 
1921 . 
1922 . 
I923 . 
1924 . 
1925 . 
1926 . 
I927 . 
1928 . 
'929 . 
1930 . 
1931 . 
1932 . 
'933 . 
I934 . 
I935 . 
1936 . 
1937 . 

*I938 . 
Total 

Authority: U.S. Bureau of Mines. 
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Normal production of Mexico may be considered 4j .~oo,ooo 
bbl. annually. If the expropriation stands, it  may take a long rJe- 
riod of years before Mexico again reaches this total. Normally, 
60% of Mexican crude oil and derivatives was exported to the 
United States and England. 

SOUTH AMERICA AND THE W E S T  INDIES  

A direct effect of the Mexican expropriation of foreign oil 
properties and the consequent decline of operations in that coun- 
try, was the increased takings by the United States and England 
of Venezuelan, Colombia and Trinidad crude oil and products. 
Each of these countries showed a substantial increase in produc- 
tion in 1938, and the fact that the combined increase was only 
about half the Mexican decrease is explained by reduced demand 
in the United States because of unfavourable economic conditions. 

Contrasting with Mexico's nationalization policy is Venezuela's. 
Forty per cent of Venezuela's revenues is derived from oil which 
is developed wholly by American, British, and Dutch interests on 
concessions held by them. The state, in accordance with ancient 
Spanish law, reserves to itself the sub-soil rights, and under the 
terms of the concessions collects from the companies small surface 
taxes and relatively high royalties, the latter ranging from 10 to 
I 5% of the value of production, depending upon the date the con- 
cessions were given and the location of the wells. No revenues 
from oil production go to land-owners but they receive compensa- 
tion from the companies for any damages to crops and other minor 
considerations. I t  is calculated that in taxes and wages Venezuela 
receives about 50% of the value of oil taken from its sub-soil. 

Venezuelan production reached a new high record in 1938 of 187 
million bbl.; Colombia and Trinidad also scored new high levels 
with zz,45o.ooobbl. and 17,736.ooobbl. respectively. In Colombia, 
oil development is on a concession basis wherein after a specified 
period of years the properties and improvements revert to  the 
Government or operation is continued by the company on a jo-50 
basis with the Government. Principal production in Colombia is 
carried on by American-Canadian interests, and in Trinidad by 
British-Dutch and American interests. Peruvian production, 
which totalled 15,837,ooobbl. in r938, and Ecuadorian production, 
which totalled 1,j61,000bbl., is largely by American-Canadian 
interests, while in Argentina, which produced 16,936,ooobbl. in 
1938, there is operation by the Government directly, through the 
Yacimientos Petroliferos Fiscales, the official producing, refining, 
and marketing organization which is the major factor of control 
in the industry, and by foreign oil companies. In  the Comodoro 
Rivadavia fields, in the Argentine Pampa, the country's principal 
source of petroleum, the Government owns and operates about 
470 of the 730 producing wells, the remainder being operated by 
American and British-Dutch interests. 

What amounted to a repercussion of the Mexican oil expropria- 
tion occurred with a ruling of the Bolivian Supreme Court on 
March 8, 1939, confirming the seizure of the properties of the 
American Standard Oil Company of Bolivia. The concession, 
acquired in 1921, was in an isolated tropical jungle spot on the 
banks of the Bermejo river, a small stream marking the Argentine 
frontier. A wildcat well was completed in 1925. Up to 1937 the 

TABLE VII. Production of South American and West Indian Countries 
(Thousands of barrels) 

I I~enezuelal ~olornbiai Trinidad l~rgent ina j  Peru / Ecuador I Bolivia I 

Authority: U.S. Bureau of Mines. 

company spent $17,000.000 in exploration, in drilling 28 wells, 
and in the construction of two small refineries, camps, roads, and 
sanitation facilities. 

Prior to 1928 the Bolivian Government raised the question as 
to  the proper date when "production" began under the contract 
and the correspondingly high surface rentals applied. In  July of 

that year it vas  agreed that, irrespective of production, higher 
rentals should begin Jan. I .  1930, and thereafter the company 
paid the graduated scale of taxes. I n  July 1931, the succeeding 
administration revoked this agreement. In  Dec. 1936, there was 
formed the Tacimientos Petroliferos Fiscales Bolivianos, a Gov- 
ernment-sponsored oil enterprise. On March IS,  1937, a decree 
was served on the company declaring forfeit the company's en- 
tire possessions in Bolivia. Court action followed with the final 
judgement against the company. The company petitioned the 
United States State Department formally to intervene with the 
Bolivian Government, seeking either a return of the properties or 
the submission of the case to international'arbitration. I n  1936 
Bolivia produced 160,ooobbl. of oil. 

Bolivia's dictator president, the late Colonel German Busch 
announced in Aug. 1939, that the Government would spend 
23.000,ooo bolivianos building pipe lines to exploit the fields taken 
over by the Government company after the Standard Oil conces- 
sion was cancelled. H e  stated exports of oil would begin when the 
Argentine Congress ratified a 1937 treaty providing an outlet for 
Bolivian oil through northern Argentina. 

The production trend of South American and Wrest Indian coun- 
tries is shown in Table VII. 

WORLD TREND TOWARD NATIONALIZATION AND 
GOVERNMENT CONTROL 

I t  will be seen that there has been a constantly widening trend 
toward the creation of government monopolies, government ex- 
propriation, and the nationalization of natural resources, which 
in turn has diminished individual and corporate enterprise. 

The U.S.S.R. (Russia) has, in effect, a complete Government 
monopoly comprising ownership of petroleum in place; producing, 
refining, transporting, and marketing facilities; as  well as Gov- 
ernment control of imports and exports. Russia on a peace- 
time basis gradually changed its status from an exporting country 
to a country merely self-sufficient in  its petroleum requirements. 

Italy controls importations of oil; supervises retail marketing, 
has negligible production, and conducts foreign exploratory op- 
erations through a semi-official utility corporation called the 
Italian General Petroleum Corporation. An example is the con- 
cession from Iraq covering a 75-year lease on a 200-sq.mi. zone 
on the right bank of the Tigris river. Foreign-company retail 
marketing in Italy is governed by a cartel. 

In Poland the -minerals were owned by the Government, and 
each prospector had to have a permit from the Government, with 
strict regulations and with rights of the, concessionaire very 
limited. In  Rumania the minerals are owned by the Government, 
and the operations of private companies are under strict Govern- 
ment regulation; and the imposition of exchange regulations also 
obstructs and hampers the operations of foreign companies. 

In  Iraq the Government owns the minerals, grants concessions 
under strict regulations, imposes requirements concerning trans- 
portation and marketing facilities; requires guaranteed annual 
revenues therefrom, and imposes strict regulations. 

In  Netherlands India the Government in the main owns the pe- 
troleum deposits, and exercises the exclusive right to extract such 
minerals, under the principle of regality; and likewise the exclu- 
sive right to contract for their extraction. I n  British India pe- 
troleum is largely state-owned, although there is some private 
ownership; but no prospecting is permitted except by a British 
subject or a British-controlled company having a certificate of 
approval from tEe Government and a prospecting licence. 

In  Papua and the mandated territory of New Guinea the min- 
erals are owned by the Commonwealth, and much of the early 
exploration was under the joint conduct of the British and .\us- 
tralian Governments. Exploitation in 1938 was conducted by com- 
panies having a licence or concession under strict regulations. 

In  Japan the production is negligible and every phase of the 
domestic oil industry is under stringent Government control. 

In Bolivia the (1939) fundamental law relating to petroleum, 
and the agency administering it  known as the 'ITacimientos 
Petroliferos Fiscales Bolivianos, controls both exploration and 
exploitation. Governmental supervision and control are strong. 



PRODUCTION CONTROL1 PETROLEUM 
In Argentina the Government has set up a petroleunl agency, 

and has acquired a number of privately-owned properties from 
companies engaged in all phases of the industry. 

Mexico, under its Government program, has nationalized its pe- 
troleum resources and is directly engaged in the oil business under 
its national agency, Petromex. 

CONTROL OF PRODUCTION IN THE UNITED STATES 

While not involving governmental control in the strictest sense, 
there has evolved in the United States a remarkable procedure 
combining enforced and voluntary oil production control. What- 
ever may be said on the side of its not being regimented, the 
petroleum industry-the thousands of small producers and the 
great corporations which constitute the second largest industry in 
the United States-is not the free agent it  formerly was. No 
basic change has been made. No State nlonopoly or operation has 
come. There is no nationalization of oil such as has occurred in 
Russia and Mexico. The principle of State ownership of the sub- 
soil and the minerals that lie beneath the surface of the earth, 
which is an old one in law, has no part in the new order. There 
has been no change in the basic law of the country giving the 
surface owner title to the sub-soil, and the ruling of an obscure 
Pennsylvania judge in the early days of the industry that oil was 
like wild game, belonging to the person reducing it to possession, 
still prevails. In  other words, whatever the landowner could 
withdraw from the common reservoir he could take and keep irre- 
spective of the fact that he might be draining oil from under his 
neighbour's land 

This is called the "rule of capture." Undoubtedly it furnished 
the incentive by which private enterprise in the United States 
created a major business. I t  gave to  the world products the use 
of which has become essential to modern civilization. I t  also 
provided an incentive that was not economic at  all, imposing upon 
each operator the necessity to  capture his oil before it was drained 
by his neighbour. Thus, fields were overdrilled and produced too 
rapidly, without regard to good engineering practice and to 
whether the oil was needed at  the time. The "rule of capture" 
persists, but it  has been greatly prescribed through threefold 
necessity-(I) public deinand for the conservation of a valuable 
and exhaustible natural resource, (2) production instability of 
oversupply or shortage, descriptively termed "feast or famine," 
and (3)  application of scientific knowledge of oil and gas occur- 
rence and function in an oil pool with improved production 
methods. 

The procedure received its start in 1926 with voluntary prora- 
tion by producers in Oklahoma. They agreed to restrict their pro- 
duction on a pro rata basis because of overproduction brought 
about by competitive over-drilling. The term proration is now 
used more broadly to  describe the entire process by which the 
production of crude oil in the United States is regulated. Ac- 
companying and following the action of the operators in Okla- 
homa there came an ever-increasing body of sentiment supporting 
the principles of oil conservation in the interest of sound public 
policy. This was reflected in the appointment and deliberations 
of the Federal Oil Conservation Board and, in many oil-producing 
States, by the subsequent enactment of colnprehensive conserva- 
tion statutes. Arkansas, Kansas, Louisiana, New Mexico, Okla- 
homa, and Texas passed such laws. The same States enacted eco- 
nomic waste or market-demand statutes. The conservation move- 
ment also was furthered by the orders of regulatory bodies in 
these States, and then, on Aug. 27, 193 j. the Federal Congress ap- 
proved a treaty between the compacting States, creating the 
Interstate Oil Compact Commission. 

Under the compact the States may agree among themselves ta 
apportion to each State its equitable share of the total production 
needed to supply the national demand. Thereafter the State regu- 
latory bodies having the police power under conservation laws 
can apportion the production allotment among the fields, pools 
and even wells of the State. 

I n  ~rac t ice ,  proration is supported to  a considerable degree 
by voluntary conforrnance on the part of the oil producers. All 
States producing oil are not members of the oil compact. Thost 

belonging are Oklahoma, Texas, Kansas, Kew R4exic0, Colorado, 
and Ill~nois. While they account for 70% of United States produc- 
tion, that does not mean that the production quotas assigned t o  
these States are always adhered to. Failure to  observe quotas re- 
stricting fields, or pools, or wells on the part of producers has 
coined a new phrase in oil terminology, "hot oil." During the 
competitive development of the East Texas field in the early 
I ~ ~ O S ,  so much "hot oil" was produced and sold that the oil mar- 
ket collapsed. Morc recently, in 1937 and 1938, the development 
of many new pools in Illinois flooded the market with "hot oil" 
despite the fact that Illinois is listed as a member of the Federal 
Oil Compact. 

So great an oil-producing State as California, accounting for 
20% of the nation's petroleum output, is not a member of the 
Federal Oil Compact and has no laws for the regulation of produc- 
tion such as enacted in other oil producing States. But for ten 
years California has succeeded in establishing a good record of 
voluntary curtailment. Some idea of the complexities this entails, 
as well as of what the whole proration quota control procedure 
entails, may be given by briefly describing California's oil opera- 
tions which are fairly typical of the major American oil fields. 

California has 19,000 oil wells located in I I Z  separate oil fields 
and owned by I ,060 separate and distinct individuals, partnerships. 
and companies. Productive depths of wells range from 4ooft. to 
over 13,000 feet. Capacity to produce ranges from one barrel a 
day in some wells, to  indeterminate amounts in others conserva- 
tively estimated to be as high as 25,ooobbl. daily. There are oil 
fields with as many as eight separate and distinct productive 
horizons, each of which comprises a separate oil pool. Ownership 
of wells ranges from individuals with a single well to the Stand- 
ard Oil Company of California which has more than 3,300. All 
these wells could produce, it is estimated, in excess of 2,000,000 
bbl. daily, nearly two-thirds the actual daily average production 
of all fields in the United States Yet consumptive demand for 
California oil was around 6oo.ooobbl. d ~ i l y  and production had to 
be kept as nearly as possible to that figure. The problem of cur- 
tailing production of that State and all States is to reconcile and 
deal equitdbly with all the varied factors involved. I t  means COD- 

promises of all sorts between the oil producing refiners, non- 
producing refiners, landowners whose sole source of income is 
irom royalty oil, the promoter-well-owner sometimes inade- 
quately financed, and the strong-minded individualistic producer 
who would rather not co-operate. A formal group of oil producers, 
with an oil umpire, works to keep production within bounds by 
voluntary action in California. 

In  the States belonging to the Federal Oil Compact, production 
quotas are recommended based upon scientific information secured 
through detailed investigations by the U.S. Bureau of Mines. out- 
lining trends of production and consumptive demand The regula- 
tory bodies establish the production quota. Oil not required for 
current consumption and reasonable working stocks is kept below 
ground in its natural reservoir. This, in addition to economic ad- 
vantages, has the advantage of contributing to the more efficient 
ultimate extraction of the oil by conserving the natural reservoir 
energy. 

To  cope with the "hot oil" situation and to aid the States in 
their proration efforts, the Federal Congress passed legislation 
barring "hot oil" from interstate commerce, and Federal authori- 
ties seek to enforce this law. 

All this is a far cry from the old days of free, competitive drill- 
ing and production. The rule of capture has been prescribed in 
many ways by increasing limitations and exceptions. Not only 
is the producer prohibited from producing in excess of established 
allowable production, but he cannot drill without a permit of a 
regulatory body duly applied for, or locate a well except as the 
applicable spacing rule, o r  exception granted, specifies. H e  
cannot penetrate surface water sands without adequate subsequent 
protective casing, complete a well without a proper casing pro- 
gram and suitable means of shutting off extraneous water, or pro- 
duce a well except through tubing with restricted flow. H e  cannot 
let natural gas escape from his well or use gas in the oil pool as a 
lifting agency for his oil beyond a permitted gas-oil ratio, and in 
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many other ways he must subordinate his hitherto unrestricted 
right of capture to the public policy of the State and adjust it to 
the co-equal and torrelative rights of his neighbour. 

A more thorough knowledge of oil conditions in the pool below 
ground and of productive capacities of producing strata has dem- 
onstrated that a uniform spacing of wells and efficient utilization 
of the reservoir energy inherent in the oil and gas within the pool, 
will result in the maximum recovery of oil a t  the minimum cost. 
This knowledge has promoted the unit operation of some pools, 
that is, the operation by all surface owners or lessees of the 
pool as a unit. This may be said to be the ideal operation from 
the standpoint of conservation and efficiency, but unit operation 
is still far from being realized as a general policy, and most pools 
are so held and operated by many competitive interests that each 
operator still must resort to the rule of capture, with the restric- 
tions noted, to preserve his equity. Unnecessary wells in great 
numbers are still being drilled. Expressed in other terms, while 
production has been largely divorced from the effects of the rule 
of capture by limiting oil withdrawals, drilling has not been freed 
from this influence to the same extent. In  the administration of 
proration, allowables have usually been allocated on a per well 
basis rather than in proportion to the underlying oil reserve. This 
policy not only has stimulated more wells than necessary to ex- 
tract the oil but it has encouraged drilling in advance of economic 
requirements. 

Nevertheless, in totality the result of control in the United 
States has been good, and, measured from every standard of ap- 
praisal, the accomplishment for greater stability and for conserva- 
tion of a valuable natural resource has been estimable. With ap- 
proximately 318,600 wells producing at  the end of 1926 and with 
practically no curtailment, the total production for that year was 
770,8~4,ooobbl., an average of 2,420bbl. per well per annum. Dur- 
ing 1938, with production restricted to minor percentages of the 
daily capacity of the wells in practically all major producing fields, 
the total production for the year amounted to 1,21~,25~.00obbl. 
from approximately 3jO.000 wells, an average of over 3,ooobbl. 
per well per annum, indicating the increase in the total potential 
prpducing capacity of completed oil wells accompanying pro- 
gressive restraint upon current production. 

What is being attempted in the United States by the control 
procedure in its present stage is the regularizing of the petroleum 
industry without destroying competition or private initiative and 
enterprise. The oil business in the United States is the first great 
industry to have undergone control, having redesigned its eco- 
nomic structure to find, within existing legal background, a prac- 
tical solution to the complicated problem of unchecked operation 
under the rule of capture. 

WORLD CONSUMPTION OF MOTOR FUEL 
National appetite for motor fuel, in other words, motor car 

registration and use, largely tells the story of the relative posi- 
tion of nations with respect to petroleum consumption. Gasoline, 
the product of greatest utilization derived from petroleum, fuels 
over 40,000,000 motor vehicles throughout the world, as &.ell as 
aeroplanes, tractors, stationary engines, and other power plants. 
Inasmuch as the United States has 28,000,000 motor cars regis- 
tered and in use, thus accounting for jo%, a two-fold explanation 
of that country's overwhelming leadership in petroleum consump- 
tion and production is supplied. I t  must! however, be coupled with 
recognition of the fact that the United States has been blessed 
with tremendous oil resources accessible to ready markets and 
intensively developed until recently under unrestricted competi- 
tive methods. With this development emerged one of America's 
foremost industries. In enterprise and scientific operation, the 
American petroleum industry has played, since the early days of 
petroleum, a leading role, not alone in its own country, but 
throughout the world. That,  also, has contributed to the ranking 
position of the United States in consumption. 

The United States accounts for 62% of the total world con- 
sumption of all petroleum products. only to gasoline in 
volume of consumption is fuel oil. The United States consumes, 
both for domestic and industrial purposes, nearly 60% of all the 

TABLE VIII. World Conszcntption of Motor Fz,el,* byGeographicZones 
(Thousands of Barrels) 

Geographic Zone 

United States . . .  
Other xorth and . 
SouthAmerica. . . . . . 
Europe . . . . . . . 
Africa . , , , . , , , 

Asia . . . . . . . 
Australiaand ckeania . . 

ivorld total , , , , , , 

1938t 

521,657 
28,557 
13,195 

162,096 
9,574 

18,842 
11,593 

765,514 

Per Cent 
of Total 

68.15 
3.73 
1.72 

21.18 
1.25 
2.46 
1.51 

100.00 

*lnC'UdSS re'ated TPreliminary. 

world uses annually. Oil heats a million American homes. 
While they have far to go to approach the United States, which 

has one car for every five of its population, in the universality 
of use of the motor car, other countries, particularly in Europe, 
have made great gains in recent years, these reflected by increased 
gasoline consumption. There is one motor car for every 23  of 
population in the United Kingdom, compared with one for every 
43 in 1926; in France, one for every 20, against one for every 44 
in 1926; in Germany, one for every 56, against one for  every 196 
of population in 1926. Road building for motorized traffic in 

TABLE IX. World Consztmption of Motor Fuel,* by Countries 

Country 

Algeria . . . 
Argentina 

: 
~ ~ ~ b ~ d ~ ~  , . 
Belgian Congo . 
Belgium . . . 
Bermuda. . . 
Bolivia . . . 
Brazil , 

~ ~ i t i ~ h  ~~i~~~ , 

British India . . 
BritishMalaya . 

. , . 
Canada . . , 

Ceylon . , , 

Chile , . , 

China . . . 
Colombia . . 
Cuba . . . 
Cyprus . . . 
Czechoslovakia . 
Denmark . 
Dominican ~epublic  
Ecuador . . . 

$t',;ta : : 
FijiIslands . , 

Finland . . . 
Fra'nce . . 
l!rench~iorocco . 

~ r " , " , " , " ~ ~ t ~ f r i c a  
~ ~ l d  coast , , 

Greece . . . 
Guatemala . . 
Haiti . . 
~ ~ ~ ~ ~ ~ ~ s l a n d s  : 
H ~ ~ ~ ~ ~ ~ ,  , , 

Iceland . . . 
Indo-China . . 
Iran . . . 

Sta;e : 
ltalian ~~~t .qrica 
Italy . . . 
Jamaica . . . 
*Includes related fuels. u,&u;~;~~:oYn~n.Gp'fias and R. 1'. Whetsel, Foreign Oil Dept., Cities Service Co., and 

From Petrolewtn Facts and  figure.^, ~ y j p ,  American Petroleum Institute. 

(Thousands 

1938 1- 
950 

7>Oo0 
77800 

% 
65 

252 
4,150 

14.5 
I I O  

2,750 
30.2 

2,700 
1,000 

150 
23,000 

355 
700 

1,300 
800 
7 jo 

52.6 
1,zbo 
2,700 

93.8 
1j5 
800 
135 
42.8 

1,050 
26,500 

830 
340 

27,300 
220 

j j o  
108 

66 

240 
600 
113 
275 
600 
350 

I,2oo 
190 

5 , 500 
210 

tpreliminary. 

of Barrels) 

Country 

Japan . . 
Kenya an'd Uganda 
Latvia ' ' ' 

Lithuania . . 
Madagascar . . 
Malta . . . 
Mexico . . . 
Mozambique . . 
hletherlands . . 
Netherland East 

Indies . 
Netherland west ' 

Indies . . . 
Newfoundland . 
New Zealand . . 
Nicaragua . . 
Nigeria . . . 
Norway . . . 
Palestine 
panama ~ a n a i  zone 
Peru. 
philippine Islands : 
Poland . . . 
Portugal . . . 
Puerto Rico . . 
Rumania . . 
Sarawak . . . 
Siam . . 
South ~hbdesia  . 
Spain . . . 
Sweden . . . 
Switzerland . . 
Syria . . 
~ a n ~ a n ~ i k a  . . 
Trinidad . . . 
Tunis . . . 
Turkey . . . 
Union of South 

Africa . . . 
U.S.S.R. (Russia) . 
United Kingdom . 
United States. . 
Uruguay. . . 
Venezuela . . 
Yugoslavia . . 
Others . . . 

Total . . . 

$Included with Germany. 

1938 t 
7,800 

37.5 
1.55 
2 0 0  

75 
80 

31- 
65 

3,600 

1,500 

2 jo 
115 

2,550 
95 

190 
1 , s ~  

380 
130 
500 

1,000 

800 
620 
5 40 

1,000 
1 2  

190 
210 

2,300 
4,100 
1,750 

280 
87 

1 2 0  

3 70 
340 

27,000 4,100 
47,500 

521,657 
450 
700 
290 

1,040 

765,514 



SCIENTIFIC ADVANCES] PETROLEUM 

I The romantic days of early petroleum history when oil prospec- 
SCIENTIFIC DISCOVERIES AND IMPROVEMENTS I tors invoked the aid of an or peach twig or other 

Europe is going forward on a scale of that which I TABLE X. World Consz~?nPlion of Lubricating Oils, by Geographic Zozes 
accompanied the great growth of Amerlcan motor car use. An 
ever-present factor, pointing t o  further expansion, is armament 
programs. Not only the motorized land and sea fleets but those of 
the air, demand more and more gasoline. 

WORLD CONSUMPTION O F  OTHER PETROLEUM 
PRODUCTS 

World consumption of lubricating oils by geographic zones 
shows Europe to be the largest consumer. European countries 
combined account for 42.12% of the total, with the United States 
consuming 37.76%. Europe and the United States together use 
four-fifths of the world's kerosene, while the United States alone 
accounts for 55.70% of the world's consumption of fuel oil. The 
world's n~erchant marine is 53% oil-burning, the total petroleum- 
powered tonnage having increased from 6,000,ooo gross tons in 
1919 to over 3j,ooo,ooo gross tons in 1938. 

G r o w t h  of Knowledge  of Petroleum's Origin, Occurrence, 
a n d  Composition.-Petrn!el~m, knnwn to antiquity-in fact, pre- 
dating the dawn of man and appearing in myth and legend-al- 
ways has been invested with mystery as to its origin, occurrence, 
and composition, and hence with the dawning and progression of 
the Age of Science has increasingly lent itself to  scientific discov- 
eries and improvements. The classification of petroleum among 
the minerals is probably as old as the fundamental natural history 
dividing things into three kingdoms: animal, vegetable, and min- 
eral. Even this classification was not accepted without contra- 
versy, for  probably there was never a more simple, yet more com- 
plex, substance than petroleum to provoke and challenge the 
chemist, the physicist, and the geologist. I t  has only been with the 
building of knowledge upon knowledge furnished by the extension 
of the commercial development of oil that scientific thought has 
been able to formulate generally acceptable answers. 

While composed principally of hydrocarbons-that is, of hydro- 
gen and carbon-petroleum is rendered complex by the uniting of 
these two elements in varying proportions with each other and 
with a number of other elements, thus forming a multitude of 
compounds each having distinct properties. Petroleum seems first 
to have been considered a liquid coal or bitumen, the connection 
between natural gas and petroleum not having been recognized. 
During the Igth century, as more was learned the 
obtained from the distillation of peat, lignite, and coal, the belief 
grew that ~e t ro leum was produced from one or all of these 
materials by the action of subterranean heat upon solid bitumens. 
At the same time the theory that petroleum was famed in the 
earth by chemical reactions in connection with volcanic disturb- 
ances, accompanied by great heat, made headway. This is t emed 
the inorganic theory of origin. 

As oil development ~rogressed on a commercial scale in the 
United States and other countries, the organic theory of origin 
began to be advanced. This held that petroleum was produced by 
the decomposition or distillation of animal or vegetable matter. 
I t  was not until the 20th century that anything like a clear pic- 
ture of the origin of petroleum was developed and this was made 
possible because of increasing study of wells drilled for oil and of 
formations penetrated by the drill. These studies seem to bear 
out the organic theory. I t  is generally held that plant and animal 
organisms were the origin of oil, that these organisms, buried 
in  ancient seas of the geologic yesterday by new mud deposits 
and sealed from the air, were subjected to slow decomposition 
and formed the petroleum of commerce. Much is yet to be 
learned in this field. Important research on the origin and environ- 
ment of source sediments of petroleum was instituted beginning 
in 1926 by the American Petroleum Institute under a fund pro- 
vided by the late John D. Rockefeller and the Universal Oil 
Products Company of Chicago. Projects underway cover a wide 
range of inquiry into the still unsolved problems of the origin, 
occurrence, and composition of petroleum. 

A d v a n c e s  in O i l  Exploration a n d  Discovery.-In the field 
of practical scientific research, outstanding strides have been 

[Thousands of Barrels) 

supernatural devices for "divining," before drilling, t h i  presence 
of oil, have long since vanished. From the beginning of American 
oil development in 1859 to 1900, or even later, prospecting was 
carried out on a casual and random basis. Men drilled on oil and 
gas seepages, along the beds of streams, along trend lines, a t  some 
point where the topography resembled or had a fancied resem- 
blance to some other area which they knew was oil-producing, or 
for no reason beyond a hunch. The demand for oil was not great; 

TABLE XI. World Conszonption of Kerosene, by Geographic Zones 
(Thousands of Barrels) 

Per Cent 
of Total 

37.76 
7.91 
1.57 

42.12 
1.57 
7.91 
1.16 

100.00 

* 

Geographic Zone 

United States . 
Other North and ~entra1'~merica . 

. . . . .  SouthAmerica. 
Europe . . . . . . .  
Africa. . . . . . . .  

. . . . . . .  Asia 
Austraiia and Oceania . . . .  

World total . 
,Preliminary, 

made, and, as demand for petroleun~ products increased, science 
and engineering have played an increasingly important role in the 
search, recovery, and conservation of oil. 

1938* 

21,248 
4,452 

88 I 
23,702 

886 
41453 

653 

56,275 

i 

Per Cent 
of Total 

37.87 
1.35 
1.97 

42.99 
2.55 

12.12 , 
1.15 

1oo.00 

Geographic Zone 

. . . . .  pet role u sand Central America , 

. . . . .  SouthAmerica. 
Europe . . . . . . .  
Africa . . . . . . . .  

. . . . . . .  Asia 
Austra'""nd Oceania 

. . . .  

1938* 

56,351 
2,004 
2,938 

63,970 
3,795 

18,039 
1,709 

\Torld total . . . . .  . 1 148,806 

' ,Preliminary, 

drilling depths were shallow, and there were enough venturesome 
souls to find sufficient oil by the crude methods available to them, 
to meet, and often more than meet, the world's demand. 

~h~ old hit-or-miss methods of prospecting were no longer ade- 
quate as the automobile and other modern agencies of oil con- 
sumption came into being. ~ ~ ~ l ~ ~ ~ ,  which previously had been 
largely speculative as far as oil was concerned and only used spas- 
modically, was accepted as a guide to prospecting. Well depths 

still relatively sbal:ow, and the beds in which oil was ex- 
pected to be found were generally more or less parallel to those 
out-cropping at  the surface. A surface dome or anticline could be 
accepted as indicating with a high degree of probability the 
existence of a similar dome or anticline in the oil sands. ~ h ~ ~ ,  
isurface came to be applied. ~h~ earliest mapping of 

TABLE XII. World Consz~~nption of Fuel Oil,t by  Geographic Zones 
(Thousands of Barrels) 

Per Cent 
of Total 

55.70 
8.10 
4.40 

23.32 
1.59 
5.86 
1.03 

Geographic Zone ' 1938* 

, 1 734,665 , 100.00 

tIncludes gas oil and distillates, and residual fuel oils. *Preliminary. 
Authority: V. R. Garfias and R. V. lt'hetsel. Foreign Oil I)ept., Cities Service Co. I ~ i o m  ~~roieuni PULS utzd Fi~uni, 1 ~ 3 9 ,  American Petroleum Institute. 

United States . . . . .  
Other North and central America . zr",",america . . . . . .  

. . . . . . .  
Africa . , , , , 

Asia . . . . . .  
~ u s t r a i a  slid Oceania . . . .  

409,214 
59,478 
32,356 

171,310 
II,690 
43,069 
7,548 

total , , . , , 
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surface structures was done with clinometers, hand levels, and 
spirit levels. By 1913 the plane table had come into general use 
as being superior to  the older methods, and most of the surface 
geology for the purposes of oil prospecting was mapped with the 
plane table. 

The next geological aid to the feverish search for oil came in 
the early 1920s with a new technique of "subsurface geology" and 
core drilling. Structures actually penetrated by the drill were 
mapped and samples of the rock and sand strata studied. This 
was accomplished by using carefully kept well-logs and by drill- 
ing special test wells of small diameter, enabling the geologist 
to obtain a core or cylindrical segment of the rock penetrated. 
Information obtainable from the driller's well-log m7as supple- 
mented by microscopic examination of the samples of formations 
penetrated by the drill. Laboratories for sample studies were 
established, and nicro-palaeontology became an integral part of 
the oil business in the United States. Revealed by this method 
were fossils and mineral grains so small that they could not be 
seen by the naked eye, and knowledge was gained not only of geo- 
logic formations but of the origin, migration, and accumulation 
of oil by a combination of applied palaeontology and lithology. 
As these methods have developed, in many cases drillers received 
instructions in distinguishing characteristics of formations; 
microscopes often were placed on derrick floors, and electrical 
logging came into vogue. A knowledge of subsurface structure in 
advance of drilling has resulted in the discovery of production 
at  depths previously considered impossible. In  less than 15 
years producing well depth increased from 5,oooft. to  12,oooft., 
and the subsurface oil producing horizons of the future were no 
longer delimited. 

The widespread use of core drilling was somewhat checked by 
the development of still another technique-that of mapping 
underground structure by the use of the reflection seismograph in 
the early 1930s.. a late development in geophysical prospecting. 
(See GEOPHYSICAL PROSPECTING.) Many of the existing producing 
areas of the United States would have remained undiscovered 
without the aid of geophysical instruments. Their use also has 
facilitated the delineation of subsurface structure conditions in 
producing areas and has proved the key to a veritable storehouse 
of previously unknown production. 

These methods were first introduced in the Gulf Coast area in 
the 192os, with the torsion balance and the refraction seismograph, 
the latter not to be confused with the reflection seismograph. 
The torsion balance was a delicate instrument used to measure the 
slight variations in the gravitational force of the earth and 
thus to  enable the prospector to deduce the shape of a concealed 
structure. The refraction seisn~ograph was used to recognize dif- 
ferent formations by different rates in the speed of transmission 
of artificially-induced sound waves. By the early 1930s the 
whole area regarded as prospective territory hdd been explored- 
some of it  five or six times by different companies. Some 50 
or 60 salt domes. practically as many again as the number pre- 
viously known to exist, were discovered by its use. The expense 
for geophysical work alone was estimated at  from $~o,ooo,ooo to 
$~O,OOO,OOO. At about 1931 the reflection seismograph, a further 
application of induced earth waves, came into use, and the entire 
Gulf Coast area began to undergo a resurvey utilizing this new 
technique. Other geophysical instruments used in oil prospecting 
were the magnetometer, an application of magnetic measure- 
ments; the gravimeter, a further application of gravimetric meth- 
ods, and devices for applying electric measurements still in the 
experimental stage in 1939. 

During the period from 1926 to 1930, the percentage of major 
oil pools in the United States discovered by geophysical methods 
was 9.3%. During the period 1931 to 1935, this had increased to 
55%. In  1938 it  was estimated that about 75% of the new major 
oil fields in the United States were being discovered by geophysical 
methods. 

In  these advances in oil exploration and discovery methods are 
found the explanation of the United States' continued leadership 
in oil production. and of the fact that year after year the coun- 
try has been able to meet its own and much of the ~\~.orld's oil re- 

quirements. I t  is to be noted that as known pools or producing 
horizons have been depleted or exhausted, new pools or producing 
horizons have been found, not alone t o  take up the slack but t o  
provide the ever greater requirements. Similarly, as a prospect- 
ing technique has come to the aid of the producer, has been used 
and has exhausted its usefulness, another has arrived in time. 
An even new technique may be some form of soil-gas analysis to  
supplement geophysical prospecting. 

While the cost of actual field operations has increased enor- 
mously, the oil per unit field found has increased substantially 
and the hazard of prospecting also has decreased considerably. 
I t  is estimated that with good practice, the cost of finding oil 
in the early 1920s was 20 to 254 per barrel, while in 1938. on 
volume operation, it was from 10 to 12{ per barrel. However, not 
every newly discovered field is directly attributable to scientific 
advancement. Although, by and large, the drilling of wells is 
based upon geological data, the "wildcatter," drilling a t  ran- 
dom, still is a great factor. Not only new pools, but occasion- 
ally, new regions and new types of pools, have been found through 
the drilling of a rank wildcat well. The great East Texas field 
developed in the early 1930s is a case in point and indicated 
that stratigraphic, rather than structural, conditions were the 
controlling factor in the accumulation of the oil. This opened 
up studies of the order and relative position of the strata of the 
earth's crust. 

In 1937 one out of every eight wildcat tests drilled in the 
United States was successful. I t  is estimated that only 1 2 %  of 
wildcatting was carried on without some scientific basis, and ex- 
ploration based upon technical data was shown to be almost three 
times as effective as random effort. 

Advances in P r o d u c t i o n  Methods a n d  Drilling.-Great 
advances in production technology have come with the increase of 
knowledge concerning the conditions governing the occurrence of 
oil. The fanciful ideas prevalent in the early days that oil was 
found in underground lakes and streams have been replaced by 
fundamental knowledge of the character of the reservoir rocks. I t  
is k n o w  that the rocks or sands in which oil is stored vary greatly 
in texture and porosity. Frequently oil, itself charged with gas, 
occupies a zone in the rock overlain by free gas and underlain 
by water. Gas, oil, and water alike are confined under great 
pressure. When wells penetrate the oil-bearing portion of the 
reservoir, this pressure tends to drive the oil out of the reservoir 
to the surface. The researches that eventually made-over pro- 
duction methods in the United States had their start with efforts 
to use natural gas and air in  rejuvenating old oil fields early 
in the 20th century. By 1923 the air-gas lift system was installed 
and operated practically in all new fields in the Mid-Continent, 
on the Gulf Coast, and in California, principally t o  increase the 
oil yield of wells. Production engineering, as a new art,  accom- 
panied this development. The old practice had been to let wells 
produce virtually wide open, the oil being driven up by and with 
the gas, and the gas allowed to escape in the air. The production 
engineer applied himself to  making better use of the gas as an 
efficient agent in extracting oil from the ground by preventing its 
escape and back-pressuring it into the oil sand again. Thus some 
degree of conservation of natural gas, long having been wasted in 
the air, was accomplished, as well as prolongation of the life of 
the oil pool. 

In 1924 the theory was advanced that oil in an undisturbed 
pool was different in character and behaviour from the same oil 
when raised to the surface of the earth, and that gas dissolved 
in the oil caused a marked reduction in its viscosity and surface 
tension. This theory started exhaustive studies, and it  was de- 
termined that holding as much as possible of the gas in solution 
in the oil would keep the oil more fluid and, through lowered sur- 
face tension, reduce the resistance of the oil to flowing to the 
well. Thus a function of gas in the reservoir, not before known, 
was discovered, and in the next I j years an entirely new system 
of oil production came into existence. I t  was furthered by con- 
servation laws in various States and by proration control in the 
United States. 

The maximum benefit of this scientific advance is not attainable 
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of the most fortunate discoveries was that cracked gasoline had 
better anti-knock qualities than ordinary straight-run gasoline 
In  other words. not only did cracking save the day from a gasoline- 
volume standpoint, adding millions of barrels annually to motor 
fuel supply, but it  raised the quality of the product. I t  permitted 
the motor car designer to build high-compression engines, de- 
pendent on anti-knock fuels for satisfactory operation. I t  gave 
the motorist the modern high-speed, smooth performing auto- 
mobile engine. So extensive was the rebuilding of American 
refineries for cracking operations, that cracking became the 
backbone of the modern refinery. In  1936, for the first time, 
more cracked gasoline was produced by U.S. refineries than 
straight-run gasoline. If only straight-run gasoline had been 
available it is questionable whether enough crude oil could have 
been found, much less the necessary refinery capacity built, to 
fuel the world's 40.000,000 motor cars. The miracle of cracking 
from a conservation standpoint is that by 1938 it had saved in the 
ground a round billion barrels of crude oil for future use. Table 
XI11 strikingly reveals the contribution of cracking to oil con- 
servation. 

The demands of the nrnr~ivnrnl~s mntnris! are still far  from 
satiated and, on top of that, aviation demand for motor fuel has 
grown apace. Obviously, the question of supply is highly impor- 
tant to civilian and military aviation. In  1928 aviation gasoline 
was so-called straight-run gasoline of high volatility That is, 
i t  was a regular refinery gasoline produced by straight refining 
and possibly by the addition of high-volatility natural gasoline. 
Little attention had been paid to anti-knock value, which then 
was in no way standardized. That year the U.S. Army Air Corps 
asked petroleum refinery technicians to develop a fuel of high 
and standardized anti-knock value. If they could obtain it  in 
sufficient quantities, they said they could develop substantially 
increased power from the same sized gasoline engines then in use. 
They issued specifications for anti-knock gasoline of 8; octane- 
number by existing methods of test. The petroleum refiners suc- 
ceeded in developing the fuel, and before long U.S. military 
planes were giving outstanding demonstration of improved flying 
speed, take-off and climb, and attracting the envious attention 
of commercial aviation, which demanded its quota of high octane- 
number aviation fuel. Within a few years fuel of standardized 
anti-knock quality ranging from 70 to 87 octane-number was 
available to them. This made aviation history-the establishment 
of long-distance commercial flying routes, the spanning of contin- 
ents and oceans. By 1936 the power output of aircraft engines 
was increased a third or more due to the availability of this 
fuel. Not only was power output increased but fuel consumption 
was decreased. In  other words, less fuel had to be carried, and 
load-carrying capacity could be increased-essentials for long- 
distance commercial flying' 

The chemists and refinery engineers did not stop with 70 and 
87 octane-number motor fuel, but embarked on an era of new com- 
mercial and experimental processing for high quality fuel, the like 
of which had not been seen in the petroleum industry since the 
early days of cracking development and expansion From 87 
octane-number, fuels of 95 and IOO octane-number for military 
purposes were developed, and enough produced to give commercial 
aviation a taste of them. The development of iso-octane, an almost 
pure hydrocarbon, added to leaded gasoline, raised octane ratings 
to  100. Without this super-type motor fuel, cruising speeds of 
aeroplanes would have remained a t  from 80 to 1oom.p.h. as they 
were in 1925, instead of 2 0 0  and z2om.p.h. attained in 1938. 

I t  is estimated that from $25,ooo,ooo to $35,ooo,ooo annually 
have been spent in America in research and development on the 
processing side of petroleum refining. Catalysis and synthesis 
have been the instruments chiefly used, with attention concen- 
trated on more economical production of high octane-number 
motor fuel. Such processes as polymerization, hydrogenation and 
other methods of synthesis for obtaining not only superior 
products for established uses but also important by-products in the 
chemical field, have come into more or less commercial usage. 
More actual production of high quality motor fuel, as well as enor- 
mously expanded potential yield, became an accomplished fact. 

except when an oil pool is operated as a unit, and there are but / 
few pools so operated. But the new production methods made i t  
possible to  recover an increasing proportion of the oil originally 
contained in the reservoir. Flowing wells were regulated to limit 
the amount of energy used to extract each barrel of oil, thus con- 
serving reservoir energy to be utilized in further extraction 

Artificial water flooding of depleted oil fields, as well as artificial 
gas and air rejuvenation, have been successfully carried on The 
use of acid in stimulating production in depleted and new fields 
was first begun in the United States in 1932. Hydrochloric acid 
was injected into the producing formation to loosen the oil, with 
the result that chemical methods for increasing the flow of oil 
have played an important part where limestone oil reservoirs 
occur. Between 1932 and 1939 some 14,000 wells have been 
treated by one process alone, and an analysis of results showed an 
average of more than 40070 increase in the rate of production on 
a group of more than 1,000 such wells. 

Variety and efficiency of drilling tools, as well as improved drill- 
ing methods, made it  possible successfully to penetrate deeper 
and deeper into the earth. Devices ior surveying and determin- 
ing inclination of wells were perfected sn t h a t  straighter hnles 
could be drilled. This reduced wear on equipment and danger of 
the loss of wells. Intensive studies of the composition of drill- 
ing fluids greatly aided in the control of wells and the preven- 
tion of blowouts. These and many other improvements enabled the 
operator to find sands which with cruder methods frequently es- 
caped detection, and to explore to increasing depths in search for 
lower sands and new pools. By 1939 the handling of oil at the 
surface was a totaliy enclosed process. The old methods of open 
production and storage were obsolete except as to heavy oils pro- 
duced with little or no accompanying gas. The development of 
processes for the more efficient use of natural gas underground also 
was accompanied by the processes for more efficient use above 
ground. including extraction of natural gasoline and butane. 

TABLE XI11 Crude Ozl Conserned by  Crackzng at U J Refinerzea 
(In thomands of barrels) 

year 

1938t 
I937 
1916 
I935 
1934 
1933 

Total, 
1920-1938 

*Finished straight-run and cracked-gasollne production tpreliminary. 
Author~ty U S Bureau of Mines American Petroleum Institute 

Progress in Ref in ing  and Processing.-In no field of science 
has more progress been made than in that of petroleum refining 
and processing. Getting large recovery of high grade gasoline 
out of crude oil is a modern test-tube miracle if there ever was 
one. In  the early days of the automobile, impending shortage of 
gasoline constantly threatened. The chemists and refining en- 
gineers saved the day by building and operating cracking stills. 
Whereas in straight-refining only a gasoline yield of from j .to 
6gal. from a 42-galIon barrel of crude oil run by U.S. refineries 
had been obtained, the developers of cracking processes managed 
by 1920 to increase the yield to: over 10 gallons. They did it  
by taking the heavy oils like gas oil and fuel oil which, along 
with gasoline, were produced in straight-refining, and re-running 
them in specially-built stills under tremendous heat and pressure, 
cracking the molecules and getting a proportion of light products 
-gasoline-as a result In  the space of a few years they made 
over the refining industry, and relieved the tension on gasoline 
supply. 

I n  the intervening years there have been many improvements in 
cracking, and much learned respecting the resultant product. One 
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The polymerization process came into use in the early 1930s. 

I t  catches petroleum refinery gases, formerly largely wasted and 
blown away, and converts them into liquid form. This process is 
the reverse of cracking. Whereas cracking breaks down the heavier 
molecules of fuel oil into the lighter ones of gasoline, polymeri- 
zation combines the smaller molecules of certain gaseous by-prod- 
ucts of refining into the chemical components of motor fuel. 
Installations have been rapid, and polymer gasoline may ultimately 
vie with cracked gasoline in volume. The hydrogenation process 
originated in Europe, and was technically perfected in the United 
States. I ts  effect was to lend a considerable flexibility to refining, 
making possible an amazing manipulation of molecular groups. 
I t  is also possible by hydrogenation to convert coal and shale 
into motor fuel. In  1938 announcement was made in the United 
States of the Houdry catalytic cracking process for petroleum 
refining, together with the fact that $35,ooo,ooo would be spent 
in building commercial units, and that this process would be 
licensed generally to the entire petroleum industry. 

This process apparently opened the way for large quantity 
sources of high octane-number aviation fuel, and caused it to  be 
stated that not since the cracking process first came into use had 
there been such a change promised in the potential output of motor 
fuel. The process adds a catalyst in the cracking operation. In  
1937-38, 7,000,ooogal. of aviation gasoline were produced by the 
process. The yields given showed that 33 or 34gal. of gasoline may 
be taken from a 42-gallon barrel of crude oil. This compares with 
the 1938 gasoline yield by all methods from American refinery 
operations of 184 gallons. Tests indicated that the octane-numbers 
of the gasoline produced by the process were somewhat higher 
than on gasoline produced by ordinary thermal cracking of similar 
oils. The finished aviation gasoline, it  was revealed, would be 
approximately 87 to 92 octane-number, and, when used for blend- 
ing with usual anti-knock agents, roo octane-number fuel, after 
addition of tetraethyl lead, would be produced. 

I n  1938 it  was announced that isopropyl ether could be mixed 
with leaded aviation gasoline to form a fuel that could be made 
available in sufficient quantities for all commercial needs. Further- 
more, a fuel with the proper concentration of this new blending 
agent could go right through the "ceiling" of commonly accepted 
methods for anti-knock measurements should there be a call for 
fuels above the roo octane rating. Then in 1939 another develop- 
ment in the field of super-fuels was the announcement in the 
United States of a process called alkylation, which uses waste 
refinery gases to make curly molecules of hydrocarbon. In the 
presence of sulphuric acid, it  combines an olefin, o r  non-satur- 
ated hydrocarbon such as butane, with a saturated branch-chain 
hydrocarbon like iso-butane, to produce a blending agent much 
like iso-octane. Thus, alkylate has been added to the list of 
blending agents. I n  view of these developments, i t  was generally 
accepted that roo octane fuel, once considered the "gold stand- 
ard" of aviation gasoline, had become generally available in 
commercial quantities. 

Advances in the refining art promise almost complete flexibility 
of refining control, thereby permitting production of any desired 
percentage of any one of the most important products, and thus 
relieving storage problems created by seasonal demands. Expected 
also is satisfactory commercial production of gasoline from the 
heaviest residual fuel oils; utilization of almost any crude oil 
to make the highest range refined products-hitherto practically 
impossible because of peculiar characteristics of some crudes- 
and the production, without further treating of high octane-num- 
ber motor fuel and aviation fuel. 

One of the most significant angles to  the development of roo 
octane fuels was the fact that by using them the overall efficiency 
performance of the gasoline engine closely approached, if it did 
not equal, that of the Diesel engine. Formerly, the great ad- 
vantages of the Diesel were its lighter engine weight per horse- 
power and its lower specific fuel consumption. 

The promised volume piwduction of high octane-number gaso- 
line'has given the automobile engine designer a chance to enter 
new realms of achievement. While improvement in octane-number 
ha.: been hrcught :bout to a considerable extent bj crack'ng and 

polymerization, one of the chief contributions to this important 
result was the conception of what actually caused knocking in an 
engine, and the subsequent research to find a remedy. This 
brought about the use of additional organic compounds of lead- 
notably tetraethyl lead. Perhaps 8075 of all the gasoline sold 
through American filling stations in 1938 contained tetraethyl 
lead. The use of this and other high anti-knock fuels brought 
an increase in power with a great decrease in both the size and 
the weight of the automobile engine, with resulting economy to 
the automobile user. 

Another notable contribution of science of direct benefit to  
the motoring public was the development on a large scale of meth- 
ods for stabilizing gasoline by removing small amounts of hydro- 
carbons of very low boiling point, and thus reducing vapour lock. 
This contribution made possible the development of gasolines 
which gave dependable service in winter weather; and this, like 
many other fuel improvements, made its contribution to the ad- 
vances in the design of the gasoline engine. In  this same class, 
perhaps, should be placed the discovery of those chemical inhibi- 
tors against the oxidation of gasoline in storage that reduce the 
evils of gum formation, and the development of seasonal products 
such as gasoline designed to give the best results for summer in 
those sections of the country where the variations in the weather 
are notable. 

The recovery of casinghead, or natural gasoline, has been an 
important scientific development, for it  added to the supply of 
high grade motor fuel. I t  came with the development of efficient 
and economical means for recovering and stabilizing this light 
gasoline. Natural gasoline methods led to the separation of pro- 
pane and butane, which were compressed and liquefied and made 
available in the form of gas in cylinders or steel bottles ("bottled- 
gas") used wherever it  was found unprofitable to run gas mains or 
establish gas plants. I n  addition this liquefied gas fuel was used 
to enrich water gas, and to meet fluctuating loads. I ts  constant 
heat value and easy operation,made it very convenient to handle, 
and assured a more uniform performance of power plants. 

The processes for stripping hydrogen sulphide from refinery 
gases and natural gases were developed to a high point of effi- 
ciency and economy. They permitted the recovery of the gas uti- 
lized as a fuel where the quantity of sulphur is too small to be 
valuable, or as a source of elemental sulphur where economy 
dictated that procedure. The process purifies the gas, a partic- 
ularly important procedure where polymerization is concerned, 
and, a t  the same time, supplies by-products frequently of definite 
value. 

In  all this work, notable and essential contributions from other 
fields have been made-among them, the design and construction 
of huge conversion and catalyst chambers to stand high tempera- 
tures and pressures. The perfection of the modern tube still and 
fractionating tower, to replace the old shell still equipped with air 
condensers, should be referred to. The important contribution of 
those long experienced in design, erection, and operation of dis- 
tillation equipment, heat exchangers, control and recording de- 
vices, and the multitude of items which make up  the impressive 
equipment of the modern oil refinery, all have a part in this 
modern program. The development of treating processes using 
fuller's earth as the contact catalyst has served to increase the 
yield and quality of cracked gasoline, as well as lubricating oils, 
without contributing to the cost of production. 

Lubricants have been improved no less than the fuels, and no 
less importantly. The discovery of inhibitors against the oxida- 
tion of gasoline was also important to the lubricating oils in  
use; and, if improved design of engines has required more of the 
fuel, it certainly increased the burden upon the lubricant-which 
has been met by extreme-pressure lubricants and other types 
essential to successful operation. Lubricating oil has been the 
subject of intensive research study. The old sulphuric-acid meth- 
od of refining has been largely abandoned for the modern solvent- 
refining methods capable of yielding oil of exceptional stability, 
and at  the same time lowering manufacturing costs. Whereas 
previously unstable fractions were lost to sludge, under these 
methods all the oil is recoverable, 2nd even the rejected fractions 
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have been found to contain valuable hydrocarbons of the un- 
saturated, or aromatic, type which may find their own place in 
commerce as the starting point of chemical synthesis. The 
development of propane and similar de-asphalting methods made 
possible the employment for lubricating oil manufacture, of crudes 
which might otherwise be regarded as too low in grade for any- 
thing except fuel oil. The application of solvent and similar de- 
waxing methods resulted also in an increased supply of lubricating 
oil of adequately low solidifying temperature, with consequently 
improved lubrication in cold weather, with easier engine starting 
and Iess cold-weather wear of engine parts. 

Solvent-refining methods, both for improving oxidation stabil- 
ity and viscosity-index characteristics, as well as for removing 
waxes, have been rapidly developed; but research has also shown 
the possibility of obtaining similar results by the addition of 
certain synthetic substances for reducing the pour-point of petro- 
leum oils which permit the attainment of the desired low-tempera- 
ture fluidity without resorting to expensive very low-temperature 
de-waxing, and a t  the same time preserve in the oil all its desir- 
able characteristics. Research continued in the attempt to 
improve the viscosity-temperat-tire susceptibility characteristics, 
or fluidity at  low temperatures, by the addition of various types 
of heavy synthetic oil. Corrosion inhibitors have been important 
factors in improvements in oils. Remarkable synthesis of lubri- 
cating oils has been made from such diverse substances as paraffin 
wax and natural gas, an example of molecular rearrangeme& with 
a definite service in view. 

The benefits to the motoring public resulting from research in 
lubricating oil include: ( I )  easier starting in cold weather; (2) 
lower consumption of lubricants per car-mile; (3) greater mile- 
age from gasoline resulting from better sealing of the piston 
rings; (4) reduced wear on bearings and other moving parts, with 
resultant reduction in maintenance costs; and (5) less carbon 
formation, and as a result less frequent cleaning of piston and 
cylinder heads. An example of what better lubrication means may 
be found in the field of aviation. Superior oils produced by 
extraction methods, and with suitable addition agents, have in- 
creased the time of overhaul from 100-to-zoo to 500-to-1,000 
hours, and at  the same time, have contributed to the smooth 
operation of the modern aeroplane engine. Because of hypoid 
gears with their extreme-pressure lubricants automobile manufac- 
turers have been able to lower the body of the car, thereby secur- 
ing greater safety and reduction in weight. 

The use of these improved extreme-pressure lubricants and cut- 
ting oils extends over into many manufacturing operations, for 
they permit greatly accelerated production speeds in the fabri- 
cation of steels and the working of alloys hitherto impossible. 
Using these improved cutting oils the average machine shop with 
the same personnel and equipment can turn out at least 100% 

more work. 
There has been much research in asphalt development, in co- 

operation with highway engineers and paving technicians. Asphalt 
has been found more economical in first cost, maintenance, and 
improvement expense than other surface materials. Notwithstand- 
ing the enviable position of the United States as compared with 
many other countries in the matter of thousands of miles of paved 
roads, it is not likely that the country's paving program will ever 
be completed, because there is always the question of secondary or 
farm-to-market roads and the necessity of rebuilding, straighten- 
ing, resurfacing, and other factors of road improvement. 

A field of great importance, which has scarcely been touched, 
is the production of solvents and many other chemicals from 
petroleum as the raw material. The availability in petroleum 
fractions of the molecules needed for this purpose is known, and 
these fractions are occurring in an increased number and variety. 
The  American petroleum industry itself has entered the industrial 
chemical field through the utilization of available hydrocarbons 
for  the manufacture of iso-propyl and the higher alcohols and 
their ethers and esthers, which have been produced from olefins 
available in the cracked gas. Synthetic ethyl alcohol and other 
members of the alcohol family of important solvents are deriva- 
tives of petroleum through the synthetic route. By making avail- 

TABLE XIV. Trend of Gross Investnzent in Properties, Plant, 
and Equiptnent of the American Petrolezrm Indzutry 

(In millions of dollars) 

Figures are before deducting reserves for depreciation, depletion, and amortization. 
Authority: American Petroleum Industries Committee. 

able aIiphatic hydrocarbons in large quantities, an aliphatic 
chemical industry has been built up which may rival in importance 
the aromatic chemical industry of which the products derived 
from coal-tar are the outstanding example. 

The petroieum industry aiso has developed viscous oils and rub- 
ber-like products from gaseous hydrocarbons. These polymers 
have material resistance to acids, alkalis, weathering and aging; 
and are used as coatings for all sorts of base materials. They 
are found useful in rubber compounds, improving the latter in 
many respects. There has also been made available a variety of 
synthetic resins made from oxidized hydrocarbons. 

INCREASED RANGE OF MANUFACTURE AND USE OF 
PETROLEUM PRODUCTS 

Almost the entire American economy depends upon the rapid, 
uninterrupted, and economical transportation of people and of 
goods, and, to different degree, the same applies to all advanced 
countries. But most of the tremendous social and economic 
changes that have taken place in the United States can be said t o  
be a direct result of the growth and progress of transportation. 
Development of automotive transportation in the United States, 
for instance, is one of the greatest economic phenomena of all his- 
tory. I t  has put travel upon such an economical, personalized 
basis as to  make self-transportation both practical and universal. 
At the same time it has contributed to the progress of other forms 
of transportation which have made progress. 

Passenger motor vehicles, privately-owned, in the United States 
travel about ~oo,ooo,ooo,ooo passenger-miles per year. Motor 
trucks provide annually more than 6o,ooo,ooo,ooo ton-miles of 
commercial transportation. Motor buses carry some 4,000,000,- 
ooo passengers more than 2,000,000,000 miles a year. Aside from 
making possible the development of automotive transportation, 
petroleum supplies the fuels and lubricants necessary to  the func- 
tioning of every other form and medium of transportation. 

Petroleum lubricating oils and greases are indispensable to  in- 
dustry, necessary to the continuing operation of every machine, 
essential to every wheel that turns. Between 1879 and 1929 the 
value of the output of the factories of the United States increased 
14 times to $~O,OOO,OOO.OOO from $~,OOO,OOO,OOO. In  the same 
period consumption of petroleum lubricants expanded 40 times to  
23,609,ooobbl. from a mere 552,000 barrels. I t  is inconceivable 

TABLE XV. Investment in the Petrolezrm Industry i n  1937 

I 1 Total / Per Worker 1 
Division 

Production . . 
Pipe Line . . 
Refining1 . . 
Marketing . . 

Total . . 
*American Petroleum Industries Committee Taxation Bulletin, Vol. 111, No. 8, Nov. 28, 

1938, P. 2706-74. 
tEstimated In part by the author. 
$The United States Census Bureau, in a preliminary report for 1937, gives 83,183 wage- 
earners in oil refining, with a payroll of $1~0,414,750, or $1,688 per employee. 

From Economics o f  the Petroleum Industry, Joseph E. Pogue. 

136,788 
27,220 
96,002 
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$ 232 
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$1,006 
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3,718 
3,210 

$14,525 

$1,693 
1,851 
1,715 
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$1,273 

$47,500 
40,600 
38,700 
6,000 

$18,400 
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again-proving their versatility-they may be used in the same From Petroteam FUL~S and Figures, 1939. American Petroleum Institute. 
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FIG 3.-U. S. C O N S U M P T I O N  OF  P E T R O L E U M  PRODUCTS . . . A N D  M O R E  
T H A N  3 0 0  OTHER P RODUCTS PARTLY OR WHOLLY MADE FROM P E T R O L E U M  

that this tremendous advance in industry could have been possible 
without petroleum lubricants. No satisfactory substitute for 
petroleum as a lubricant is available. Literally there are hun- 
dreds of different petroleum lubricants developed for special 
purposes and t o  meet unique industrial demands. A whole new 
science of industrial lubrication has been developed 

Lubricants formerly used, such as those obtained from whale 
oil, never could have served growing industrial demand. Whale 
oil, limited and difficult of production and with output depend- 
ing largely upon the whim of nature, costs around $35 a barrel 
as compared with approximately $I for crude oil. Petroleum 
lubrication, being economical, satisfactory, and constantly avail- 
able, has made possible the modern machine technology, mass 
production, continuous operation, widespread transportation, and 
even the generation of electric power. 

Industry has come to depend upon petroleum also for heat and 
power. I n  many industries, such as glass, cement, and baking, 
fuel oil is virtually indispensable to instant and effective control 
of temperature. In  the United States, homes also rapidly have 
changed from coal t o  oil heat. There has been an almost univer- 
sal adaptation of the world's vessels to oil consumption. Nearly 
every ship built in recent years, and building, has been designed 
to utilize oil fuel. Mechanization of the world's armies also has 
placed highest importance upon oil for fueling and lubrication. 
Until comparatively recently there was a great demand for kero- 
sene, man's first satisfactory illuminant. Kerosene still is an 
essential of farm life for light, for heat, for refrigeration and, to 
a degree, as fuel for farm machinery. 

These are the more obvious manifestations of petroleum em- 
ployed as a source of light, of heat, of power, of machine lubrica- 
tion. Added to them are petroleum as a medicine and petroleum as 
a road material-asphalt. But out of petroleum come products 
whose number is so great and range of utilization so wide, as to 
defy listing. From petroleum come alcohols for the hospital and 
the home, solvents in the making of lacquers, soaps, and essential 
oils, products that on the one hand kill the parasites on the 
trees and on the other help to preserve the fruits and vegetables 
that are shipped in jars and containers. 

Grown out of the utilization of the liquefied petroleum gases, 
propane and butane, is the "bottled gas" industry giving homes 
in suburban and rural areas fuel for cooking, heating, and refrig- 
eration. Chiefly supplied from natural gas, in the production of 
natural gasoline, and from refinery gases, these liquefied gases 
are members of the series of hydrocarbons predominant in 
line. Normally gases, they are generally liquefied under moderate 
pressure SO as to facilitate storage and transportation. The prod- 
uct is used as a in motor buses and cars' Furnishing 
exceptional heat value and easily controlled, propane and butane 
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plant as solvents or refrigerants before their final consumption 
as fuels. 

Of increasing importance to the chemical industry are the chem- 
ical products recovered from petroleum gases. Cracked gases- 
ethylene, propylene and butylene-readily enter in chemical com- 
binations Chemists make from these a product similar to glycer- 
ine. Great quantities are used as an anti-freeze mixture for 
car radiators or as a basis for the manufacture of explosives. 
Ethylene is used for ripening fruit. The orange growers and the 
tomato farmers know it. The oxidation of ethylene gives ethylene 
oxide, a gas widely used as an insecticide for preserving the 
grain of wood. Also it  is applied as a fumigator to ships and 
buildings. 

Propylene and the butylenes are converted into the widely used 
propyl and butyl alcohols. Their acetates, applied as solvents, 
made over the paint industry into the lacquer industry. These 
alcohols are converted by oxidation and dehydration into bodies 
called ketones. The ketone of iso-propyl alcohol is a remarkable 
solvent employed in the rayon, explosive, and other industries. 
The ketone of secondary butyl alcohol, besides being an excellent 
solvent for many purposes, finds an application in the making of 
perfumes, and tertiary butyl alcohol is used in the perfume in- 
dustry for synthesizing artificial musks. I t  also is employed in 
the petroleum industry itself to prevent the formation of gum in 
cracked gasoline, and it is used for artificial resins. These are 
some of many uses of gases formerly wasted in the air. 

Certain petroleum oils have found considerable outlets in the 
preparation of transparent window-shades, the spraying of coal 
and coke to reduce dusting, the spraying of trees and plants for 
killing insects, fungi, termites and other parasites, as well as 
in the preparation of textile oils, printing inks, paints, and numer- 
ous other compositions. 

TABLE XVI. Employment in  the Petrolez~tn Indl~stry, 

Branch of Industry 

Drilling* and production: 
Salaried employeest . . . . . . . 
Wage earnerst . . . . . . . 

Total drilling and production . . . . 

~ ~ ~ ~ ~ ~ ~ ~ f ~ l ~ ~ ~  . ' ' ' ' ' ' 

Salaried employees . , . . . . . 
Wage earners . . . . . . . . 

Total natural gasoline . . . . . . 
Petroleum pipe lines: 

Salaried employees . . . . . . . 
Wage . . . . . . . . 

Total pipe-line . . . . . . . . 
r;'z$,"l,,,,portl ' ' ' ' . . ' 

Salaried employees . . . . . . . 
Wage earners . . . . . . . . 

Total refining . . . . . . . . 

Marketing:$ 
Wholesale, total . . . , . . . . 

~~~~~: ~ ~ ~ ~ ~ ~ ~ t a t ~ s ,  : : : : : : 
Total marketing . . . . . . . 

Total petroleum-industry employment . 
*Campan drill~n employees included in drilling and production 

1937, U.S.A.  

Average 
Number of 
Employees 

8,500 
121,371 

129,871 

16,000 

1,100 

9$429 

10,529 

2,666 
26,933 

29,599 

12,000 

15,268 
83,183 

98,451 

124,798 

4022804 182,000 

709,602 

1,006,052 

figures, contract drill- 
er, are emp&yees oflndependent contractors, for whom few rel~able data are available 

clJ~;~;;;,";~,i1"fi"~~,"m";~~;;i;~,";~~~;~,";b,"~~1'%,;~;,";kd~~";g. :;&~;f:;i;; 
Includes proprietors, except for lndlrect retall employment 

+Rough estimate of the number of wage earners selllng petroleum products a t  the 182,- 
country stores, parking lots, garages, and other non-service-statlon outlets for gasoline 

and lubricating oil Estimated a t  one petroleum worker per outlet 
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Hydrocarbons as such, are valueless as food, since other ele- 

ments must be present. Sugar and fats contain oxygen beside 
carbon and hydrogen. Meat, or to be more scientific, protein 
matter, contains nitrogen in addition to all these other elements. 
Hence before petroleum can be utilized as a food these elements 
must be introduced into the hydrocarbon in their particular form. 
The chemist has already been successful in producing sugar and 
fat from petroleum. When hydrocarbons are heated with air, 
ozone or similar agent, fatty acids may be produced. Such hyduo- 
carbon fatty acids were fed to  the German soldiers during World 
War I, due to the great shortage of fat in Germany at  that 
time. Since fats, such as lard, butter, oleomargarine, are mainly 
glycerine esthers of fatty acids, there appears to be no reason why 
the corresponding compound prepared from a petroleum hydro- 
carbon such as wax should not have food values in the same range. 

A pure ethyl alcohol, the active ingredient in Spiritus Frumenti, 
is being made in large quantities from refinery gases. Oddly 
enough, petroleum also yields a denaturant which is added to the 
alcohol to prevent unlawful diversion to this channel. Synthetic 
wood alcohol or methanol can be easily made from petroleum 
gaseq and steam Acetic acids, the moilth-watering ingredient of 
vinegar, can also be prepared by oxidation of gases of gasoline. 
The neutralized sludge obtained by acid treating of petroleum has 
been found suitable for reducing dusting of coal as well as break- 
ing in transit. Eggs are coated with petroleum white oils before 
cold storage. Drying oils superior to linseed oil have been pre- 

Authority: .Vational Petroleum Xews. 

TABLE XVI I .  Equipment and Supplies, U.S.A. 

pared from petroleum. Carbon black, an important constituent of 
rubber tires, is obtained by the burning of petroleum natural 
gas. 

Drilling equipment . . . . . . . 
Producing equipment. . . . . . . 
Refining equipment upkeep . . . . . 
Sew refineries and rebuilding . . . . . 
Chemicals for refining . . . . . . ' 
Trucks . . . . . . . . . . 
Bulk plants . . . . . . . . . 
Service stations . . . . . . . . 
Office supplies . . . . . . . . 
Containers and packages . . . . . . 

Total . , . . . . . . . 

TABLE XVII I .  Value o f  U.S. Yaneral Production, by Years 
(Thousands of Dollars) 

$44o,ooo,ooo 
~Z,OOO,OOO 
30,000,000 
~O,OOO,OOO 
go,ooo,ooo 
30,-,000 
~o,ooo,ooo 
59,~0,000 
25,000,m 
80,000,ooo 

t $876,ooo,ooo 

people; royalties, rentals, and bonuses to land-owners, chiefly 
farmers; payments to other industries for equipment, supplies, 
and services; a payment to railroads which represents the largest 
single freight bill for transporting manufactured products; and a 
tremendous payment of t z e s  of more than 2 0 1  varieties t s  Fed- 
eral, State, and local Governments. In its far-flung operations, the 
industry, with producing activities in 2 2  States, refining in 3 2  
States, and marketing in all States, utilizes the talent and skill of 
practically every profession and trade. 

The petroleum industry's bill for equipment and supplies adds 

Year 

1937 
1936 
I935 
1934 
I933 

Total, 
1881- 

up to an estimated $876,oo0.000 a yea;, as shown in  able XVII. 
Co-ordination of flow from well to market, as well as the ever- 

growing factor of technology applying to all the industry's opera- 
tions, has tended to integrate corporate activities, and the expan- 
sion of oil utilization itself has brought about great increase in 
size of the oil corporations as is the case with other expanding 
American industries. This applies to several former Standard 
Oil units split up by court decree in 1911 and also to several 
great independent corporations which have vied with them in size 
and scope of operations since the beginning of the Gasoline Age. 
I n  1937 the 2 0  largest companies in the field of crude oil pro- 
duction produced 56.2% of the nation's output, the individual 
companies ranging from o 9% to 6.3%. The remaining 43.8% was 
produced by thousands of smaller enterprises ranging from a small 
fraction of 1% to 0.9%. For the same year, the 2 0  largest 
refiners processed 83.7% of the nation's total crude oil run t o  
stills, ranging individually from 0.6% to 1 2 . 3 % ~  while the remain- 

and 
BY- 

products, per cent 

of Total 

39.31 
37.78 
40.05 
40.92 
40'35 

AU 1 Non- 
Petroleum and By-products* 

Minerals p e t O e u m  1 a Gas IGasol~ne 1 a t u ~  ~ ~ t ~ l  

INVESTMENT AND CORPORATE SET-UP 
The oil business in the United States is a mass production 

enterprise, turning out large volumes of standardized commodities 
a t  low cost. Mass production, together with certain characteristics 
of the crude product it deals with. has determined its economic 
structure and has largely dictated its pattern. Oil, a liquid OC- 
curring in widely s'cattered localities and requiring both "wild- 
cat" and scientific efforts for discovery, has needed specialized 
forms of transportation-the pipe line and tanker-invented for 
the purpose. With no commercial value in its crude state and made 
up of chemical compounds, it has required refineries to convert it  
into multiple products and by-products, and a great variety of 
marketing media as these derivatives are required in standardized 
form and in small units of sale at  numberless points throughout 
the world. The industry in consequence has been likened to an 
hour-glass with raw material drawn from innumerable fields, con- 
centrated into channels of flow through the transportation and 
refining systems, and again deploying into myriad lines of move- 
ment t o  countless points of final consumption. Vast amounts of 
capital are essential to the operation of this system. 

The petroleum industry of the United States utilizes about $14,- 
joo,ooo,ooo of capital, representing the second largest investment 
of any United States industry. I t  gives employment to over 
~,ooo,ooo workers, constitutes a large customer for a wide range 
of other industries, and serves practically the entire economy with 
essential commodities. The industry annually contributes to the 
national economy a direct cash income estimated at  $4.r50.000,- 
ooo. This comprises salaries and wages to the industry's own 

23.26 

5,440,000 
.i,664wo 
3,650,wo 
3,325,400 
2,555,100 

---- -- 
19ii  ! r ib15i .a* .  

der was refined by several hundred smalle; units. The 20 most 
highly integrated refiners produced 72.5% of their refinery re- 
quirements, purchasing the remainder from others. About three- 
quarters of the business of the petroleum industry is conducted 
by companies engaged in all branches of the business-production 
transportation, refining, and marketing-while the rest is 

by units operating in only one or two divisions. 
This scarcely reveals, however. the competitive set-up, with 

the separate large corporations, including former Standard Oil 
units, in active and intensive competition with each other, and 

0th barrel represents 40 rn lllon Coriei 
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FIG 4.-U.S. 1938 PRODUCTION BY STATES 

*Petroleum and its by-products, natural gas and natural gasoline, are included in the 
value of non-metallic minerals. 

Authority: U.S. Bureau of Mines. 

1 o 1 . ~ 6 6 , ~ o ~ ~ ~ , ~ ~ ~ , o o o , ~ , 8 ~ 1 , ~ o 1 , 8 * ~ , o ~ ~  

2,138,267 
1,761,205 
1,461,754 
I 360,726 
1:o30,908/ 

- 
33,457,000 

3,964,600 
3,573,200 
~,QIO,QOO 
2,770,600 
2,132,900 

-------- 
1,530,~00 511,002 97,265 
1,199,820 

961,440 
904,825 
608,000 

----- -- -------. - - 

476,813 84,572 
429,374 
395.378 
368,540 

70,940 
60 523 
54:368 

I 
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TABLE,XIX. Value of Mineral Production in 18 Leading Petroleum Slates, 1936 

(Thousands of Dollars) 

State 

Arkansas . . 
California . 
Colorado . . 
Illinois . . 
Indiana . . 
Kansas . . 
Kentucky. . 
Louisiana . . 
Michigan . . 
Montana . . 
New Mexico . 
New York . 
Ohio . . 
Oklahoma . 
Pennsylvania . 
Texas 
West nrglnia : 
Wyoming. . 

Petroleum and By-products Petroleum 

SZinerals By-products, 

'2.l :,":$:: 1 Total 1 :;,::: 

Total, 18 states1 3,411,074 1,199,760 473,822 84,572 1,758,154 51.54 
Total other 1 States. : 1 I , ~ o , ~ ~  6 0  2,991 o 3,051 1 . . ----- 
U. S. total 4,662,000 1,199,820 476,813 84,572 1,761,205 40.05 

From Petroleum Facts and Figures, 1g3g, American Petroleum Institute. 
Authority: U.S. Bureau of Mines. 

in competition with the vast number of smaller units operating 
in the various branches of the industry. Among the larger oil 
companies, integration varies and scope of operations such as 
marketing territory varies. Of the 23 largest companies, only 
two were shown to market gasoline in every State. One sold in 
as many as 4 j  States, and two in 44 States. All except six mar- 
keted their products in more than ten States. I n  the producing 
fields there were between 7,500 and 9.000 large and small separate 
oil operators. 

The growth of the American petroleum industry has been very 
rapid. In  1906 the investment in the industry was estimated at  
$7jo,ooo,ooo; in 1911 it had increased to over $2,ooo,ooo,ooo. 
Then came the motor car to challenge the industry to produce 
enough crude oil and gasoline for its omnivorous needs. Within 
the next 25 years the industry had to put $~~,ooo,ooo,ooo to 
$~a,ooo,ooo,ooo more into facilities to  meet this and other chal- 
lenges levelled at  it  b y  petroleum consumption agencies. 

PRODUCTION 
I n  1937 two-fifths of the mineral wealth of the United States 

was derived from petroleum, and in 1936 oil added $~,ooo,ooo,ooo 
to the income of the States as shown in Tables XVIII  and XIX. 

T o  meet the annual need for crude oil some 27,000 new wells 
must be drilled in the United States every year, and there are 
nearly 360,000 wells producing oil. 

Drilling equipment alone accounts for a little more than half 
of the petroleum industry's annual bill. Deep drilling practices 
and technological progress have revealed greater petroleum re- 
serves and have produced more oil, but also have increased in- 

Gforgoroline lines V 

F R O M  " P E T R O L E U M  F l i C T S  A N D  F I G U R E S , "  1 9 3 9 .  A M E R I C A N  P E T R O L E U M  I N S T I T U T E  

F I G .  5 .- DIRECTIONAL FLOW MAP O F  C R U D E - O I L  A N D  G A S O L I N E  P I P E  LINES 

dividual operating expenses. The steel industry, in 1937 alone, 
manufactured for petroleum producers and pipe line operators 
more than 1,250,000 gross tons of oil-country tubular goods. 
Every branch of the petroleum industry buys iron and steek prod- 
ucts in many forms. 

Achievements in the fields of scientific prospecting and pro- 
duction engineering represent a combined factor that has contrib- 
uted signally to the reduction of costs in production and the 
enlargement of available supplies, which in turn have gone fa r  
toward offsetting the physical losses engendered as a result of 
competitive drilling under the rule of capture. During the period 
of proration, 1927-38, the price of crude oil averaged $1.04 
per barrel, with a range in annual averages of $0.65 to $1.30 
per barrel. 

TRANSPORTATION 
Crude oil is transported by means of special facilities created 

by the industry. The two principal types of conveyances used 
are the pipe line and the oil tanker. Only a small fraction of 
the crude oil produced is carried by the railroads because pipe 
lines and tankers offer superior efficiency and lower transporta- 
tion costs. 

For liauids available in sufficient volume with a concentrated 
market the pipe line affords the most efficient form of overland 
transportation. While capital costs are substantial, rights of 
way are not expensive, the operation of the system is automatic 

TABLE XX. Mileage of Petroleum Pipe Lines, by Years 

U S Bureau of Mines* . I Interstate Commerce I I I- Commissiont 
Trunk Lines 

Gather- Total Trunk- Gather- Total 

- Total 1 z&; 1 : k s  1 L i n e  1 as 1 :it:S 1 
1-1- I- I- I- I- 1-1- I--I 

*Covers all carriers, including pipe lines used for private operations. 
tCarriers in interstate commerce, reporting to ICC. Figures as of Dec. 31. . $1936 figures as of June 30; 1931 and 1926 figures as of May I ;  1924 report compiled 

In spnng. 
(Gasoline pipe-line mileage (refined,oils) included in trunk lines. Only separable data 

are: 193,7_5,178 mlles; 1936-4445 m~les. 
gPre11mlnary. 
Authority: U S. Bureau of Mines; Interstate Commerce Commission. 

to a high degree, movement is continuous and there is no problem 
of two-way traffic or return movement of empty facilities. Be- 
cause of these advantages and the technical efficiency of the 
modern pumping systems, the average cost of pipe line transporta- 
tion probably does not exceed 4 mills per ton mile, which con- 
trasts with an average cost of movement by rail of approximately 
8 mills per ton mile. Thus, no natural competition can persist 
between oil pipe lines and the railroads. 

The oil pipe lines of the United States constitute a far-flung 
system connecting the oil fields with the principal consuming 
centres and water terminals. The aggregate length of lines is 
approximately 11 j,ooomi., of which 60,ooomi. are trunk lines and 
5 j,ooomi. are gathering lines-almost one-half of the combine6 
length of all railroad mileage. The pipe lines are in 24 States, 
but as the equipment is largely below-ground and only marked by 
an occasional pumping station, its magnitude and importance are 
not commonly realized. The system consists of trunk lines and 
what are known as gathering lines, which connect with the flow 
tanks of individual oil wells. The pipe line, therefore, forms 
a link between the oil wells and the refineries and the flow of 
oil is practically continuous from lease to plant. 
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TABLE XXI. Distribution of World Taitker Fleet, by Countries of Registry 

(As of June 30, 1938) 

Country 

British Empire: 
Great Britain and Ireland . 
Canada . . . . . . .  
OtherDonli'nions . . . . . .  

Belgium . . . . . . . . .  
Denmark . . . . . . . .  
France . . . . . . . . .  
Germany . . . . . . . .  
Italy . . . . . . . . .  

. . . . . . . .  Japan  etherl la ids . . . . . . . .  
Norway . . . . . . . . .  
Panama . . . . . . . . .  
Spain . . . . . . . . . .  

(As of January I) / I  

Motorships 

Number j~ross Tons 

Pipe lines are by nature large-scale enterprises. The Inter- 
state Commerce Commission in its report on interstate pipe line 
operation for 1937 listed only 58 companies, which represented 
about 84% of the pipe line mileage of the country, the remainder 
being intrastate systems not subject to regulation by the commis- 
sion. The 58 companies represented a total investment of $890,- 
ooo,ooo; transported 948,000,ooobbl. of oil originating on the 
lines or 1,~88,ooo,ooobbl. including duplications; and employed 
24,168 men, with an annual payroll of $45,ooo,ooo. 

The interstate systems, as well as the lines operating within 
a single State, are for the most part subsidiaries of integrated oil 
companies. Of the 58 units listed, only 14 were not affiliated 
with refining companies and these independent lines represented 
only 10% of the total trunk line mileage of all interstate lines. 
Pipe lines have almost invariably been constructed by refining 
interests which looked upon them as an adjunct to the manufactur- 
ing enterprise necessary to insure a continuity of raw material, 
a partial offset t o  the variable and shifting nature of crude 
oil production; they have rarely been built by producing interests 
o r  by  promoters not already engaged in the oil business. With 
the evolution of proration the presence of refinery-affiliated 
pipe lines and a posted market a t  the well greatly facilitated the 
practical operation of the mechanism of control. 

Pipe lines function as common carriers in cases where demand 
for this service exists. Although the bulk of the oil is still 
moved for the account of affiliated refineries, there has been 
a tendency for two or more companies to unite in the construction 
of joint facilities. Pipe lines charge specified rates for the 
movement of oil, and these tariffs for interstate movements are 
under the supervision of the Interstate Commerce Commission. 
Pressure has grown for legislation to divorce integrated pipe 
lines from refining companies on the ground that they tend toward 

TABLE XXII. Tank Cars in U.S. Petrolezl?n Service* 

Year 

Sweden . . . . . . .  17 144,899 . . . . 17 144,899 1,239 1,571,054 
U.S.S.R. (~uss ia )  : . . . . .  1 272 897 
United States . . . . . . .  / :: 1 1 ?4: 1 1 1 1 2:li: 1 11:403:895 1 

. . . . . . . . .  Others 8 19,078 65 251,401 73 270,479 3,399 5,9409534 

Total . . . . . . . . .  1 733 /5,306,706/ 922 4 , 4 0 9  /66,870,151 

*All tankers 1,000 gross tons and over. Does not include sailing vessels and barges. 
tAll vessels loo gross tons and over. Does not include sailing vessels and barges. 
Authority: U.S. hlaritime Commission, from Lloyd's Register. 

186 
9 
6 
9 

12 

10 

' 9  
14 
27 
65 

207 
41 
T A  a- 

monopoly and unfair practices. The principal objective of this 
pressure is to make pipe lines common carriers in  actual fact, 
but the owners stress the relationship of the pipe line as a plant 
facility. 

Pipe line transportation has been successfully applied to gaso- 
line, but the volume moved through pipe lines is only about 10% 

of the quantity of crude oil transported in this way, and around 
15% of the total motor fuel produced. The aggregate length of 
the gasoline pipe lines of the United States is around 8,000 
miles. While this system has not attained its full development, 
the gasoline pipe line is economically applicable to  special situa- 
tions where transportation by water is impractical. The pipe 
line movement of gasoline is feasible where there is a supply in 
excess of nearby requirements and concentrated markets exist into 
which this supply can be moved. The longest lines have been de- 
veloped in the central States as a relief to the large manufacturing 
capacity plants in the Mid-Continent area. 

The oil industry also has provided its own facilities for the 
movement of oil by water. The industry maintains a fleet of 750 
tank ships for use on the ocean, the Great Lakes, and rivers and 
canals, representing an estimated investment of $53o,ooo,ooo. 
Over half the traffic is refined products, and nearly one-third of 
the crude oil traffic moved is on coastwise, intercoastal, and inland 
waterways. In  1938 approximately 75% of the domestic crude oil 
was delivered to refineries by trunk line, 225% by boats, and the re- 
maining 3% by tank car and truck. 

Petroleum products are largely shipped by rail o r  by tank truck, 
and the petroleum industry is the largest shipper of manufactured 
products by rail. The industry owns and operates 130,ooo motor 
trucks, of which 40,000 are tank trucks. The petroleum industry 
has provided the bulk of its own tank cars for rail movement. 

TABLE XXIII. U.S. Railway Tonnage and Revenice from Petroleunz 
Transportation, by Prodzrcts 

/ Privately- Railroad- / Total 
owned owned 

Steamers I' Total Tankers* 

Number /Gross Tons Number I ~ r o s s  Tons 

Total 
Merchant Fleett 

Number l ~ r o s s  Tons 

1,440,282 
83,563 
30,793 
64,923 
97,116 
77,791 

110.303 
81,974 

239,315 
411,774 

1,585,896 
388,172 

"I' TI.7 .Y 

Product 

1939 . . . . .  
1938 . . . . .  
1 9 3 7 .  . . . .  
1936 . . . . .  
1935 . . . . .  
1934 . . . . .  
1933 . . . . .  

Petroleum, crude . . . . .  
Petroleum oils, refined . . .  

. . .  Fuel, road, and residual o'ils 
Lubricating oils and greases . . 
Products not otherwise specifi'ed . . 
Asphalt (natural and petroleum) . . 

. . .  Total petroleum freight 

Authority: Interstate Commerce Commission. 

224 
19 
26 
. . 

2 

30 
1 2  

64 
12 

47 
55 
8 
5 

*Includes small number of tank cars in Canadian and Mexican service. 
liuthority Union Tank Car Co. 

I341O34 
143,797 
141,051 
141,438 
143,911 
14~,504 
145,9~1 

1,231,937 
41,164 

185,948 
. . 
9,670 

164,105 
91,918 

298,514 
106,534 
150,172 
386,573 

62,089 
2 0 , Q i i  

1 ~ 9 3 ~ 5  
12,888 
12,769 
12,987 
'3r194 
'3,353 
7?Iz6 

410 
28 
32 

9 
14 
40 
31 
78 
39 

112 

262 
49 - 1" c 

14~,399 
156,885 
1 5 3 , ~ ~ ~  
154,425 
157,105 
1591~57 
I53,'47 

2,672,219 
124,727 
216,741 
64,923 

106,786 
241,896 
202 ,221  

380,488 
345,849 
561,946 

1,972,469 
450,261 

76,92 j 

6,843 
1,431 

787 
206 
694 

1,246 
2,321 
1,156 
2,187 
1,473 
1,963 

134 
793 

17,675,404 
1,832,059 
1,211,627 

430,624 
1,129,556 
2,880,783 
4,231,657 
3,258,992 
5,006,712 
2,852,012 
4,613,175 

611,207 
947,963 
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I S t 4  Each refinery represents 60 refineries -- - 
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F R O M  " PETROLEUM F A C T S  A N D  F I G U R E S ,"  1919,  AMERICAN PETROLEUM I N S T I T U T E  

FIG. 6.-NUMBER AND CAPACITY OF U.S. REFINERIES 

REFINING 
The United States petroleum industry's investment in refineries 

has been estimated at  $3, ~oo,ooo.ooo in 1937. Petroleum refineries 
are located in 32 States, but about 90% of the total refining 
capacity of the country is concentrated in 10 States, with Texas 
in the lead with 29.5%. The seaboard area along the Atlantic and 
Gulf coast accounts for 41.4% of the country's total capacity; 
the interior, for 32%; and California, for 20.6%. 

On Jan. I ,  1938, there were 561 refining establishments in the 
United States, of which 431, representing 77% of the total capac- 
ity, were operating, 1 2 0  were idle, and 10 were under construction. 
Of the operating plants 24.9% of their total capacity was repre- 
sented by units with capacity of ~oo,ooobbl. per day or over; 
I 2.9% by units with capacity of 50,ooo-99,ooobbl. daily; 15.3% 
by units of 25,000-49,ooobbl. daily ; 2 5.6% by units of 10,ooo- 
24,ooobbl. daily, and 21.3% by units below ~o,ooobbl. daily capac- 
ity. Thus, 104 plants represented 78.7% of the operating capacity 
of the country, while 327 plants accounted for 21.3% The 
natural economic advantage of large-scale operation in areas con- 
tributary to concentrated markets has tended to develop refining 
on a mass production basis. 

A basic economic problem faced by any manufacturing activity 
is the maintenance of equilibrium between supply and demand, and 
this problem presents specialized features in the case of an enter- 
prise involving the production of a range of products from a single 
raw material. Not only must the supply of the main product 

TABLE XXIV. Wumber and Capacity of U. S.  Refineries, by States, 
January I ,  1938 

I Number 1 Capacity* 
(Rarrels Per Day) 

State 

Alabama . . I . . . . 4,- . . . .  . .  4,- 
Arkansas . . 39,250 6,500 3,000 

~a l i forn ia  Colorado . . . . 6: 1: 1 : 1 $ 1 8 ;  7 1 : : 7r20 1 1 Delaware . . . .  . .  3,500 . . .. . .  3,500 
Georgia. . . 1 . . . . I 4,000 . . 4,- 

Idaho Illinois . . : I ;A 1 '; 1 .I 1 I: 1 I~i,41j i,igo1 I? 1 ! 1 14i::gI 1 
Louisiana . . 
Maryland . . 
Massachusetts 
hlichiran . : 1 1; 1 ' i  1 'i 1 2; 1 
hfontana . . 
Nebraska . . 
New Jersey . . 
New Mexico. . 
New York . . 
Ohio . . 
Oklahoma . . 
Pennsylvania . 
Rhode Island . 
South Carolina . 
South Dakota . 
Tennessee . . 
Texas . , 

Utah . . . 
Virginia 
West Virginia . 
Wyoming . . 
U. S. total . , 

*Reported on new basis, not comparable with previous years. 
Authority: U.S. Bureau of Mines. I 

be kept in balance with its demand, but sufficient flexibility 
in processing and pricing must be developed so that the joint 
product wiIl be carried off in trade in the proportions in which 
they are manufactured. In  the case of petroleum, gasoline con- 
stitutes the main product, and kerosene, distillate, fuel oil, and 
lubricating oils are the principal joint products. With the demand 
for each of these products influenced-by different economic fac- 
tors it  is apparent that the refining industry constantly faces the 
necessity of avoiding shortages or overages of one product or the 
other. I t  faces an additional problem in balancing its overall 
operations with the requirements of the market. 

The refining industry was practically rebuilt to provide crack- 
ing facilities so that the increased demand for gasoline could be 
met. The result is that cracking plant capacity doubled in ten 
years, and cracking in 1938 led all production methods, as shown 
in Table XXVI. 

N a t u r a l  Gasoline.-Closely related to  petroleum refining is 
natural gasoline manufacture, which has played an important 

TABLE X X V .  Crrlde Petroleiuit RZLPZ by U.S. Refineries, by  Districts 
(Thousands of Rarrels) 

1 District 1 1938* 1 
East Coast . . . . 
Appalachian . . . 
Indiana-Illinois . . . 
Oklahoma-Kansas . . 
Texas . . . . 
Louisiana, Arkansas . . 
Rocky Mountain . . 
California . . . . 

Total domestic crude run 
Foreign crude runt . 
Total crude run 

*Preliminary. tForeign crude runs included in district figures 
Authority: U.S. Bureau of Mines. 

role in the conservation of oil and gas resources and opened up 
new fields of utilization. 

Development of new uses of liquefied gases, recovered a t  refin- 
eries and natural gasoline plants, has built up the use of so-called 
"bottled gas" in homes, industries, and transportation. 

H e a t i n g  Oils.-The refining industry has found an increas- 
ing market for heating oils, these showing in 1937 an increase of 
400% over 1936. I n  1939 more than 1,6jo,ooo United States 
homes had oil burners as central heating systems. 

MARKETING 
The integration of large oil corporations has been less success- 

ful in its inclusion of the marketing division-that is, the retail 
marketing of gasoline-than the other divisions of operation. T o  
recount their excursion into this field and their retreat there- 
from, is to tell the story of mammoth competitive struggle affect- 
ing the whole industry and the hundreds of thousands who man 
the gasoline pumps in the United States, as well as of the estab- 
lishment of a service to the motorist that in its universality and 
thoroughness surpasses credibility. 

By modern standards of American "Big Business," the old 
Standard Oil monopoly was in incomplete organization. Prior to  
the dissolution in 1911, it  had gone quite a distance in harmoniz- 
ing crude oil storage and transportation with refining, but it  pro- 
duced little oil and had not developed controlled outlets for its 
products. At the one end it relied upon independent producers; 
a t  the other, upon independent jobbers and retailers. But gaso- 
line had not yet come into the picture; gasoline still largely 
was a waste byproduct. After 1911, however, the motor car took 
hold rapidly and as rapidly gasoline became the principal, or 
"money" product of the industry. On that tidal wave, large oil 
corporations other than Standard Oil came into being. In  almost 
every instance, these were born in the oil fields; that is, they 
were launched primarily on their huge production sources. The 
next step was for them to build and operate their own refineries 
to give their crude oil an assured manufacturing outlet. They 
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built their own pipe lines to  transport their own crude oil to these 
refineries. The final step was for them to establish their own 
dealer outlets for gasoline. 

I t  was these companies, rather than the Standard Oil, which set 
the pattern of complete integration in production, transportation, 
refining, and marketing. Integration was a development character- 
istic of corporate growth and operations generally during this 
period, and, in the case of the oil companies, a natural one be- 
cause of the high degree of mutual interdependence of the indus- 
try's processes, especially pronounced in large-scale operations. 
For various reasons, it took years of remodelling for some of the 
divorced Standard Oil units to achieve the same degree of integra- 
tion as these companies; certain units were wholly marketing, or 
whollv trans~ortine. or whollv refininn comwanies. The first s t e ~  

TABLE XXVI. Gasoline Production at U.S. R~Jineries, by MefWods and Fears 
(Thousands of Barrels) 

I Standard Oil Company (New Jersey), the parent company, was 

gasoline distributing system -was evolving. Prior to  the rise oYf 
automotive transportation, the oil industry was primarily an il- 
luminating oil industry, distributing this product by tank wagon 
delivery. This method of distribution was ready a t  hand when 
gasoline came upon the scene, and, so long as the volume was 
small, its sale was conducted through the same channels as kero- 
sene-the grocery store, the hardware store, and the blacksmith 
shop. Garages, however, were soon established for servicing auto- 
mobiles and provided new outlets for gasoline. The garageman 
was the first type of gasoline dealer. Then there came the gaso- 
line pump, and with it the filling station, dispensing gasoline and 
lubricants exclusively. Filling stations a t  first increased slowly, 
as cars were not on the roads in sufficient number o r  concentra- 
tion to justify heavy investment. I t  is estimated that in 1920 

left with a very large share of the old company's refining capacity, 
much of which was concentrated in New York harbour. I t  was 
left without marketing facilities for its output, and sought as rap- 
idly as possible to secure large outlets for its products. At hand 
was the then Standard Oil Company of New York, with limited 
refining capacity and extensive outlets in New York and New Eng- 
land. At one time sales of gasoline by the Standard Oil Company 
(New Jersey) to the Standard Oil Company of New York were as 
high as ~~ ,ooo ,ooobbl .  a year. But as time went on the Standard 
oi l  Company of New York, like most of the important companies 
in the industry, sought to make itself a well-rounded unit by ac- 
quiring crude oil resources and expanding its refining capacity. The 
Standard Oil Company (New Jersey), needing outlets badly in 
New York and New England to replace its decreasing business 
with the Standard Oil Company of New York, had the alternative 
of invading the territory with new outlets or buying an estab- 
lished marketing organization in that territory. I t  elected to buy 

rylu. 

Once a beginning had been made, the movement was very 
rapid, accentuated by the urge toward integration felt by most of 
the old Standard Oil successor companies. For instance, the 

1919 . . 15,490 75,788 91,278 2,957 94,235 
3 ~ 5 3  116,251 the Colonial Beacvn Oil Company, an established company. This 

19x8 . I 1 1 ; ;  1 70.766 b18?.js6 / 2:;sl 1 $;.5$ 1 1 was the start of the Standard Oil Company (New Jersey) into di- 
I917 . ~1 rect marketing which later expanded to cover a!! the eastern sca- 
*Preliminary. tFigures for years prior to 1925 are estimates. 

board States and many States of the South and Southwest. 
Authority: U.S. Bureau of Mines. I n  the meantime, with the growth of motor car use, an amazing 

Total 
Gasol~ne 

aP'g,"fi","z2 

:$::: 
504,811 
457,842 
416,932 
401,w 
392,623 
431,510 
432,241 
435,078 
376,945 
330,43 
299,734 
259,601 
215,401 
181,103 
147,672 
122,704 

was fbr some of t&m to get fheir owLprod;ction, which they di'd 
promptly; the next, was to find marketing outlets for their re- 
fined products. At the time of the dissolution and for several 
years afterwards, the Standard Oil companies did the bulk of the 
total business in petroleum products, but the new companies, in- 
cluding The Texas Company, Gulf Refining Company, Phillips 
Petroleum Company, Sun Oil Company, and Sinclair Refining 
Company and many others, steadily cut into the business of the 
companies created after the dissolution of the old Standard Oil 
Company. I n  territory after territory, the proportion of the total 
business done by the Standard Oil Company originally operating 
in that territory decreased over the years, ~h~ second notable 
competitive development was the invasion of each terri- 
tories by the companies into which the old standard oi l  company 
had been separated. One of the first such invasions was that of 
N~~ ~ ~ ~ l ~ ~ d  by the ~ ~ l ~ ~ ~ i ~  ~ ~ f i ~ i ~ ~  company, beginning in 
- - r ~  

TARLX XXVIL U S Productton of Satzcral Gaaoli+ze, b y  Fears 

Xatural 
Gasoline 

E;:;$&t 

::3$: 
33,817 
31,025 
28,162 
25,346 
26,s32 
35,116 
43,170 
46,457 
3 5 ~ 3  
32,162 
27,696 
199636 
14,746 
6,687 
3,662 
2.j17 

Year 

::!$ : : 
1936 . . 
1935 . . 
1934 . . 
I933 . . 
1932 . . 
I931 . . 
1930 . . 
I929 . . 
1928 . . 
1927 . . 
1926 . . 
1925 . . 
1924 . . 
I923 . . 
1922 . . 
1921 . . 
1920 . . 

TABLE XXVIII. U S  Sales of Liquefied Petroleum Gases 
(Thousands of Gallons) 

Propane- 
Propane Butane Butane Pentane Total 

Mixtures 

2,253 165,201 
46,474 45.399 46,694 2,833 141,400 
36,502 40,200 27,375 2,575 106,652 
26,814 34,084 13,492 2,465 76,855 
25,845 25,553 3,107 1,922 56,427 
15,835 19,056 3,226 814 35,931 

Authority. U S  Bureau of Mines. 

there were no more than 15,ooo filling stations in the United States. 
But from that time on, filling stations gained terrific momentum, 
surging ahead with automobile production. As cars increased on 
the road, they presented the problem of keeping filled nomadic 
tanks whose thirst could be more fatal to  the traveller than the 
horse's; for the horse could reach the next watering trough, while 

Processed 
(Gallons) 

*Preliminary. TSot available a t  time of printing. 
Authority: U.S. Bureau of blines. 

Gasoline Produced by 

a car would sputter out and "die" miles short of the nearest filling 
station or grocery store. This problem was solved by the wayside 
station, by pumps installed at  roadside taverns, hot-dog stands, 
parking lots, and every conceivable roadside location. all getting 
their supplies through tank wagon delivery. As a creator of small 
business enterprise in cities and towns up and down the country- 
side in the United States. gasoline has had no rival. Gasoline re- 
tailing became the sole business of many, a supplemental source 
of income for thousands upon thousands more-all gasoline deal- 
ers or comn~ission agents. 

This development had behind it not only the growth of auto- 
mobile demand for gasoline but the break-neck speed of the in- 
creased demand. In 1918 there were 6.000,ooo motor vehicles in 
the United States; by 1925 there were 26,000,ooo. Moreover, dur- 
ing the early 1920s the mounting supply of crude oil began to 
build up an economic pressure which sought relief in increased 
retail outlets The oil companies did not command sufficient capi- 
tal a t  that time to build filling stations rapidly enough themselves, 

cracking+ 

239,650 
207,537 
181,433 
184623 
T70,90j 
176,437 
164,443 
I43.727 
122,554 
101,226 

93.736 
68,583 
34,350 
28,340 
25,380 
21,250 
16,150 

Straight 
Distillatiout 

:55:6:8, 
231,344 
219,280 
206,337 
195,622 
195,3s6 
219~957 
224,628 
244,894 
219,168 
197,047 
178,302 
1711382 
166,295 
146,076 
118,630 

98,937 
96,948 

Total 
Cracked 

and 
Stralght 

:::f% 
470,994 
426,817 
388,770 
376,245 
366,291 
396,394 
389,071 
388,621 
341,722 
298,273 
272,038 
2391965 
200,655 
174,416 
144,010 
120.187 
113,098 
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TABLE XXIX. U.S. Sales of Liquefied Petroleum Gases, by Uses 

and Methods of Transportation, 1938 
(Thousands of Gallons) 

Propane- I propane / Butane Igzc/ pentane ) %:' ) 
By Use: 

Domestic. . . . . . 
Gas manufacturing . . . 
Industrial fuel . . 
Chemical manufacturing . . 
Internal-combustion-engine fuel . 
All other uses. . . . . 

I I l l - I l l  
Total . . . 54,130 52,768 56,050 2,253 16j,zo1 / ~ y ~ l p s p o r t a t i a n  Geth id :  . . . 22,420 50,050 128,061 

y l i n d e r s a n d r u s  . . . 1 31,710 / 2,718 1 52$: 1 '';$ 37,140 1 I T o t a l .  . . . . ./~/j1,768\56,050/1.ljlI-l 
Authority: U.S. Bureau of Mines. 

so  they vied with one another t o  gain more  and more new dealers. 
I n  this manner a widely scattered army of dealer outlets was es- 
tablished. Even with this, they failed t o  expand their outlets 
fast  enough t o  carry off the  growing supply, so  the  surplus was 
thrown on the  wholesale market. Thus an opportunity was created 
for  the  entrance of the  jobber who purchased this marginal sur- 
plus of gasoline and disposed of i t  in direct competition with 
t he  companies from whom he purchased i t  and through dealers in 
direct competition with company dealers. T h e  scramble fo r  gallon- 
age on the part of the refiners, or suppliers, involved a t  times price- 
wars, and a generally unstable price market. 

Meantime, enterprising gasoline dealers, not satisfied with one sta- 
tion, started small chains which, in some cases, grew into large State- 
wide chains. They invested the filling station with a line of services 
for the motorist that changed its name to "service station." During 
this time, the large refiners, from a small beginning in owning and 
operating a limited number of their own stations, went wholeheartedly 
into direct ownership-proceeding with the final stage of integration, 
that of gasoline retailing. They took over independent stations and 
chains, bought up expensive locations, built stations of architectural 
splendour, launched an era of super-service station extravagances. 
They took a leaf from their dealers' book and went further than they 
in complete servicing and variety of services and accessory lines. In 
1929, retail integration was in full swing, and the result of all the ex- 
pansion of stations and pump outlets by companies and dealers was 
a physically efficient, highly convenient but overdeveloped and conse- 
quently high cost mechanism. Ubiquitous and duplicated service sta- 
tion facilities constituted a phenomenon that never ceased to amaze 
the motoring public. 

However, over-building and duplication did not involve the motor- 
ist in the necessity of paying high prices for his gas. During these 
years, the price of gasoline actually went down, even to  the extent of 
much more than absorbing mounting taxes levied against gasoline by 
more and more States. The average U.S. retail price in 1920 was 29.76 
per allon; in 1929, 17.96; with State gasoline tax included, it was 
29.8f in 1920, and 21.4d in 1929. Besides, the motorist from time to 
time received the benefits of drastic price wars, and he was being 
overwhelmed with free services. The downward trend of gasoline 
prices, even more pronounced in later years, was sufficient evidence of 
price competition in the petroleum industry, with, of course, com- 

'Reported by oil companies to U.S. Bureau of Mines as "sales by uses." Totals a p  
proach, but do not equal, refinery-demand figures, which are considered more accurate 
for total consumption. 

tIncludes 2,481,ooobbl. of light distillates sold as range oil. 
$Includes some crude oil used as such. For 1937 this totalled ~,gzb,ooobbl. 
qIncludes Coast Guard. 
$Refinery demand, based on production, stocks, and export and import differences, as 

reported by the U.S. Bureau of Mines. The table is an  attempt to distribute this total 
indicated consumption by uses. 

Authority: U.S. Bureau of Mines. 

TABLE XXX. U. S. Consumption* of Gas Oil and Dirtillates, and 
Residual Fitel Oil, by  Uses, 1937 

(Thousands of Barrels) 

petitive drilling under the rule of capture, over-supply of crude oil 
and technological advances which increased the available supply of 
gasoline also factors. 

Entrance into retail marketing was clearly an attempt, dictated by 
expediency, of the integrated companies to help stabilize the gasoline 
price market. From the very beginning, the suppliers generally as- 
sumed the responsibility for establishing posted retail prices, which 
automatically meant the acceptance of responsibility for determining 
the retailer's margin. Thus, throughout the latter 1920s and early I ~ ~ O S ,  
retail margins in many areas were set at  3 to 3%6 per gallon; but 
companies breaking into new territories, seeking dealers to expand 
their .distribution, frequently offered 46, gd, and even occasionally 66 
marglns. Besides, they gave other inducements, such as free pumps 
and other equipment. The dealer's margin came to be known as a 
"guaranteed" margin. Theoretically, a t  least, the dealer a t  the service 
station could sit back and watch a price war, pocketing his margin 
and letting the chips fall where they might on the supplying com- 
panies. The high proportion of costs in a retail filling station which 
do not change as gallonage increases has always constituted a strong 
temptation to resort to price cuts in order to secure more gallonage. 
Retail station operators with 'Lguaranteed" margins were prone to  cut 
the posted retail price by secret discounts and concessions. The in- 
tegrated companies with their own stations could not very well 
initiate price-cutting without embroiling themselves with their own 
dealers. 

The depression starting in 1930 spurred, rather than checked, the 
growth of gasoline outlets, for many individuals, finding themselves 
out of their regular employment, invested their limited savings in the 
gasoline retailing business. But the collapse of values hit the com- 
panies having large investment in owned-stations. Moreover, integra- 
tion of retailing had not worked out in a way to stabilize the vast 

Use 

Heating . . . . . . . . . . 
Vessels . . . . . . . . . 
~ a n u f a c t u i i n ~ a n d m i n e s  . . . . . . 
Railroads . . . . . . . . . 
Oil-company fuel$ . . . . . . . . 
Gas and electric companies . , . . . . 
U. S. Navy7 and U. S. Army . . . . . 
Miscellaneous . . . . . . . . . 

Total . . . . . , . . . 
Refinery demand& . . . . . . . . 

TABLE XXXI. Domestic* Oil Bztrners in Use, by Years 

1937 

119,064 t 
84,990 
75,298 
69,458 
42,924 
26,510 
9,135 

14,424 

441,803 
442,355 

Year 

Number 
in Use 

Beginning 
of Year 

Year 

Number 
in Use 

Beginning 
of Year 

424,100 
322,000 
243,100 
'77,400 
178,700 
99,800 
56,800 
21,500 
12,500 

7,500 
*All automatic power oil burners, used almost entirely for house heating; includes 

conversion oil burners, boiler-burner and furnace-burner units. 
Authority: Fueloil Journal. 

and far-flung retail price market. Stations owned by integrated com- 
panies still were but a small percentage of the total outlets, totalling 
at  their peak about 33,000 in number against 164,000 independent 
stations and 179,000 secondary outlets, and accounting for not more 
than one-third of the total retail gasoline sales. Some of them began 
quietly to divest themselves of their own stations. In  1934, according 
to the Petroleum Administrative Board, approximately 7,700 stations 
out of the 33,000 company-owned stations had been transferred to 
lessees. The unloading trend very definitely was accelerated by burden- 
some chain-store taxes and the more and more pronounced labour 
factor, with wages going up and hours going down, and later by social 
security legislation. In  the State of Iowa in July 1936, a chain-store 
law specifically applying to gasoline filling stations, went into effect. 
This caused the Standard Oil Company (Indiana) to turn back to  
their original owners or to individual lessees, many of whom were 
company employees, all its owned- or controlled-stations in that State. 
Having done this in Iowa, the company acted similarly in following 
years throughout its extensive marketing territory covering 20 Middle 
Western States. The "Iowa plan" of voluntary disintegration was 
fairly launched. Other integrated companies, following the lead of the 
Standard Oil Company (Indiana) beat a precipitate retreat from 
gasoline retailing. By 1939 all but a handful of the 33,000 stations 
owned or controlled by the large oil companies in the early 1930s were 
being operated by small-business owners or lessees, many of them 
former employees. 

But mere relinquishment of their own stations does not tell all the 
story of the retirement of the integrated companies from retailing and 
the consequent renascence of small business in the gasoline dispensing 
field. The "Iowa plan" in addition converted all dispensers of gasoline 
at  the 226,000 service stations and a t  the 182,000 garages, wayside and 
other stands as well into retailers in fact, rather than dealer-commis- 
sion men. The marginal contract which insured a fixed margin to  the 
dealer, irrespective of the fluctuations in the retail price, was wiped out 
by the suppliers. While going in for a surgical remedy, integrated 
business amputated ~ t s  entire retailing arm, including the "guaranteed" 
margln. The suppliers, instead of posting a retail price, posted a 
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made out o f  the tiansaction himself. 
Probably i n  the whole history o f  modern American industry there 

never has been a more dramatic shifting o f  function than that in- 
volved b y  the large integrated companies giving the retail end o f  the 
gasoline business over t o  the dealer. T h e  shift t o  the acceptance o f  
responsibility for the retail price b y  retailers was not made easily. I n  
many  sections o f  the country a hectic period o f  readjustment began 
which had not run its course i n  1939. Retailers rushed t o  form associ- 
ations i n  many  territories and establish prices which were t o  allow 
margins o f  jC, 5%C, and even 6& per gallon. But the ef forts  o f  retail 
associations t o  maintain margins at extremely high levels were soon 
abandoned, and margins settled back t o  the 3 t o  46 level. Local price 
wars were numerous and secret concessions pushed the margin level 
below 3d i n  many sections. Jobber groups attacked proration as the 
imputed source o f  their troubles. T h e  distributing system o f  the 
petroleum industry became the focus o f  incessant dissension and the 
source o f  proposals for regulation and change. T o  some observers, the 
adjustment was attributed t o  the working o f  economic forces which 
might force large numbers engaged i n  gasoline retailing t o  withdraw 
over a long period o f  years thus contributing a solution t o  one o f  the 
major problems o f  the industry-over-building and duplication o f  
service stations. T h e  problem, however, also was a social one, inas- 
much as a great army o f  people were involved and this introduced an 
element which tended t o  make i t  a potential weapon for far greater 
governmental control than had yet been exercised over the petroleum 
industry. 

T h e  number o f  service stations i n  the United States i n  1938 was 
estimated as 226,000, compared wi th  121,513 i n  1929. There were in 
1938 a total o f  182,000 secondary outlets such as garages. 

Filling stations are not  the only physical equipment required for 
the distribution o f  gasoline. There are terminals and bulk stations. 
T h e  terminal is a large depot, usually at seaboard, for receiving the 
product unloaded f rom tankers. Other terminals, seldom as large as 
those along the coast, are located at inland points; and these are 
usually serviced b y  pipe lines. T h e  bulk plants are wayside storage 
stations, comprising a f e w  tanks, a loading rack, and o f ten  a ware- 

TABLE X X X I I I .  A oerage Retail Price of Gasoline i n  50 Representatiue. 
Cities, by  Year3 

house building, located within trucking distance o f  the  retail outlets. 
T h e  number o f  terminals and bulk plants i n  the United States was 
estimated i n  1938 as about ~ o , o o o ,  having a value o f  $348,ooo,ooo. 

T h e  average retail price o f  gasoline (excluding t a x )  i n  50 representa- 
tive cities o f  the United States declined f rom 21.06$ per gallon i n  I923 
t o  14.07$ per gallon i n  1938. During the same period and f rom the  
same cities the average gasoline tax, Federal and State, increased f rom 
0.916 per gallon i n  1923, t o  j.44d per gallon i n  1938. Expressed i n  
dollars per annum per motor vehicle the gasoline tax  cost t o  the motor 
vehicle user increased f rom $4.37 i n  1923 t o  about $35.75 i n  1938. 

T h e  American Petroleum Industries Committee estimated that  the 
total amount o f  taxes collected f rom the petroleum industry, its prod- 
ucts and customers i n  1938 amounted t o  $1,278,000,000. Reduced t o  
a per barrel basis the aggregate represents $1.05 per barrel o f  crude 
oil produced, against a weighted average price o f  $1.18 per barrel. 
About three-quarters o f  the total represented State and local levies, 
while one-quarter was paid into the Federal treasury. About 59% 
o f  the total, or $7~8,000,000, represented State gasoline taxes. 

Besides supplying considerable capital for the development o f  t h e  
oil business abroad, the American petroleum industry imports and ex- 
ports crude oil and products i n  substantial volume. I n  i ts  foreign 
trade i n  oil the United States has long had a favourable balance o f  

/ trade o n  a dollar basls. 

Table X X X I I .  Number of Retail Gasoline Outlets 

Years Cities ( ~ A L L U U I L I  

d 

t 
Outlet 

Primary outlets: 
Service stations . . 

Secondary outlets: 
Garages and repair shops 
Motor-vehicle dealers . 
Accessory and tire deal- 

ers . . . . 
Country general stores 
Other secondary . . 

Total  secondary . 

gasoline 

- .  
*American Petroleum Industries Committee, Taxation Bulletin. 
?Partly estimated. 

*Estimated by American Petroleum Industries Committee. 
tService stations from Census of Distribution 193.5, U.S. Bureau of the Census. All 

others estimated by American Petroleum Institute. 
tCensus of Distribution 1929, U.S. Bureau of the Census. 

delivered tank wagon price-wholesale price-and left in the hands 
o f  the dealer the auestion o f  h o w  much he charged the motorist and 
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. . 
182,000 

408~000 

1935 t - 

197,568 

73,700 
35,000 

4,400 
24,700 
41,900 

179,700 
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PETROLOGY, the science of rocks, the branch of geology 

concerned with the investigation of the composition, structure 
and history of the rock masses building up the accessible portions 
of the earth's crust (Gr. T ~ T P O S ,  rock). Rocks are usually defined 
as aggregates of minerals without reference to  their state of cohe- 
sion. Loose sands, clays, gravels or soils are included among 
rocks as being mineral masses playing an important r81e in field 
geology. On the other hand, the less soluble parts of the skeletons 
of animals and plants may form a considerable portion of rocks 
as, for example, coral-limestone, lignite and chalk. Lastly rocks 
may be built up  almost wholly of non-crystalline material as 
obsidian, pitchstone or tachylyte, representing liquids so rapidly 
chilled that consolidation has occurred in the glassy state. Rocks 
are the units with which the geologist deals in investigating the 
structure of the crust, and some varieties cover enornlous areas. 
Granite, sandstone and schist often form whole provinces and 
build up lofty mountains, while other rock types are of such 
rare occurrence that they are known only in  one or two localities 
in distant parts of the earth's surface. 

T r e a t m e n t  of t h e  Subject.-Broadly speaking, rocks are 
divided into three great classes, igneous, sedinzerctary, and meta- 
morphic rocks. I n  this paragraph the subject matter of that part 
of the science of petrology concerned with igneous rocks is 
briefly surveyed; the object is to point out the headings under 
which particular subjects are treated (there is a separate article 
on each italicized item). Here we confine ourselves to a discussion 
of the nature, composition, classification and origin of igneous 
rocks, and the methods by which they are examined (for the 
other groups see SEDIJIEXTARY ROCKS and METAMORPHISM). 

Igneous rocks occur as intrusions or extrusions. The plutonic 
or deep seated intrusive rocks which cooled far below the surface 
occur as batholiths, bosses, laccoliths and veins, and include 
granite, syenite diorite, gabbro and peridotite: related to the 
granites are aplite greisen, pegmatite and schorl-rock; to the 
syenites, borolanite, monzonite, 7zephel2ne-syerzite and ijolite; 
to the diorites, aphanite, napoleonite and tonalite; to  the gabbros 
pyroxenite and theralite, and t~ the peridotites, picrite and ser- 
pentine. The hypabyssal intrusive rocks occur as sills, veim, 
dikes, necks, etc., and are represented by porphyry and porphyrjte, 
dolerite and lamprophyre; to the porphyries belong fezsite and 
quartz-porphyry. The extrusive rocks are volcanic and found 
typically as la~7a flows; they include obsidian, perlite, pitchstone 
and rlzyolite, phonolite and tmchyte,  andesite, dacite and basalt 
(with the related spilite, tachylyte and variolite), nepltelinite and 
tephrite. 

Intermediate between the sedimentary and igneous rocks comes 
the group of rocks known as pyroclastic or fragmental volcanic 
rocks. These include agglomerate, some types of breccia and 
tufl (see also VOLCANOES). The agencies which affect igneous 
(among other) rocks and modify them are discussed under 
METAMORPHISM, METASOMATISM and PNEU~NATOLYSIS. 

Composi t ion of Igneous  Rocks.-Though the number of 
recognized minerals approximates to 1,000, only a comparatively 
small number are important as  rock-formers, more especially if 
the subdivisions into which the common species are broken up are 
disrcgarded The vast majority of the igneous rocks are built up 
of less than a dozen groups of minerals. These are ( I )  quartz, 
( 2 )  felspars, (3)  pyroxenes, (4) amphiboles, ( 5 )  micas, (6) 
olivines, ( 7 )  nepheline, (8) leucite, ( 9 )  iron ores and (IO) 
apatite. TO this list, fpr sedimentary rocks, we may add chlorite, 
kaolin calcite, dolomite, and a few other minerals. Metamorphic 
rocks are built up largely of the same minerals as igneous rocks 
but include special species which are foreign to igneous rocks, 
partly on account of their composition and partly because they 
appear to  require special physical conditions (stress) for their 
production. The mineralogical nature of a rock is primarily de- 
pendent on its chemical composition, but other factors are of 
first importance in determining the paragenesis of rock-forming 
minerals, principally the mode of origin of the rock or the physical 
conditions obtaining during its formation. Two rock masses may 

' have very much the same bulk composition and yet differ funda- 
mentally in their mineralogical assemblages. Thus, cer ta~n lam- 
prophyres rich in biotite have much the same composition as 
certain leucite-basalts, a hornblendite as a camptonite and so on. 
Igneous rocks of identical chemical composition but dissimilar 
mineralogical constitution are said to be heteromorphous. The 
governing factors are the physical conditions attending consolida- 
tion of the rock. 

All crystalline rocks have consolidated from solution or from 
fusion. A granite arises by the consolidation of a liquid at  high 
temperatures and great pressures; a metamorphic rock like mica- 
schist, on the other hand represents the recrystallization-product 
of a clay rock under the influence of heat and stress. Throughout 
this conversion the rock has been essentially solid, recrystalliza- 
tion taking place in the presence of minor amounts of interstitial 
liquid. Other crystalline rocks, like rock-salt, gypsum, anhydrite, 
etc., have been deposited from solution in water, mostly owing 
to evaporation on exposure to  the air. The majority of sedi- 
mentary rocks, however, consist of a mechanical aggregate of 
crystalline particles; such are sandstone, clay, etc. The structure 
of these sedimentary and a11 pyroclastic rocks is referred to as 
fragmental. 

Or ig in  of Igneous  Rocks.-All igneous rocks have solidified 
from a state of liquidity, the liquid that finally consolidates as 
rock being technically referred to as magma (Gr. Phypa from 
~ ~ U U E L V )  to knead). Rock-magma is a complex silicate solution 
carrying gases, the most important of which is water, which may 
constitute 5-6% of the mass. The greater part of the clouds given 
off by active volcanoes consists of steam, with which is associated 
minor amounts of other gases, the chief being COz, CO, HCl, 
S vapour, oxides of sulphur, HzS, HF,  NH3, CH4, C1, F, H and N. 
When the magma consolidates the major part of these volatile 
constituents usually escapes. With very rapid cooling, however, 
the magma may solidify without crystallization as a volcanic 
glass, a t  the same time retaining much of its water. Analyses of 
pitchstone show not infrequently a content of 5 4 %  of water, 
and even higher values are recorded; on the other hand unaltered 
crystalline igneous rocks seldom show a water content greater 
than 2%. Here we have almost direct confirmation of the con- 
clusion that the water-content of the magma before crystalliza- 
tion is greater than the water-content of the rock formed from it. 

From what source is igneous magma derived? I n  the older 
conception of the earth a volcano was pictured as a safety valve 
of a molten interior, but a close study of igneous action, past and 
present, clearly negatives any such interpretation. The active 
vents of Mauna Loa and Kilauea (Hawaii) though only some 
2 0  m. apart, have the summits of their lava columns a t  a difference 
of level of 10,000 f t .  Yet liquid lava is erupted more frequently 
and in greater quantity from the higher column. Clearly these 
two outlets are not directly connected with a common liquid 
reservoir. Again, neighbouring vents, as those of the Lipari Isles, 
erupt widely different products, and each may maintain its inde- 
pendent behaviour regardless of what is happening to its neigh- 
bour. The conclusion is enforced that each distinct eruptive 
centre possesses its own reservoir, and we must conceive a num- 
ber. of independent magma chambers underlying an eruptive 
reglon. At greater depth these are no doubt connected with 
some magmatic reservoir of much larger dimensions. I n  some 
such common source the close community of petrographic char- 
acter revealed in the succession of liquids erupted or intruded 
throughout any given igneous cycle is to  be traced. 

METHODS O F  INVESTIGATION 

Macroscopic Characters.-Thc macroscopic (Gr. P a K p O S ,  

large) characters of rocks, those visible in hand-specimens ~ 4 t h -  
out the aid of the microscope, are very varied and difficult to 
describe accurately and fully. The geologist in the field depends 
principally on them and on a few rough chemical and physical 
tests; and to the practical engineer, architect and quarry-master 
they are all-important. Although frequently insufficient in them- 
selves to determine the true nature of a rock, they usually serve 
for a preliminary classification and often give all the information 
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really needed. f ith a small bottle of acid to test for carbonate I 
of lime, a knife to ascertain the hardness of rocks and minerals, 
and a pocket lens to  magnify their structure, the field geologist 
is rarely at  a loss in deciding to what group a rock belongs. The 
fine grained species may be indeterminable in this way, and the 
minute mineral components of all rocks can usually be ascer- 
tained only by microscopic examination; but i t  is easy to see 
that a sandstone or grit consists of more or less rounded, water- 
worn sand-grains and if it contains dull, weathered particles of 
felspar, shining scales of mica or small crystals of calcite these 
also rarely escape observation. Shales and clay rocks generally are 
soft, fine grained, often laminated and they not infrequently con- 
tain minute organisms or fragments of plants. Limestones are 
easily marked with a knif e-blade, effervesce readily with weak 
cold acid and often contain entire or broken shells or other fos- 
sils. The crystalline nature of a granite or basalt is obvious a t  
a glance, and while the former contains white or pink felspar, 
clear vitreous quartz and glancing flakes of mica, the other will 
show yellow-green olivine, black augite and grey striated plagi- 
oclase. 

Microscopic Characters.-But when dealing with unfamiljar 
types or with rocks so fine grained that their component minerals 
cannot be determined with the aid of a lens, the geologist is 
obliged to have recourse to  more delicate and searching methods 
of investigation. With the aid of the blowpipe (to test the fusi- 
bility of detached crystals), the goniometer, the magnet, the 
magnifying glass and the specific gravity balance the earlier 
travellers attained surprisingly accurate results. Examples of 
these may be found in the works of von Buch, Scrape, Darwin 
and many others. About the end of the 18th century, Dolomieu 
examined crushed rock powders under the microscope and Cordier 
in 1815 crushed, levigated and investigated the finer ground-mass 
of igneous rocks. His researches are models of scrupulous 
accuracy, and he was able t o  announce that they consisted essen- 
tially of such minerals as felspar, augite, iron ores and volcanic 
glass, and did not differ in nature from the coarser grained rocks. 
Nicol, whose name is associated with the discovery of the Nicol 
prism, seems to have been the first to  prepare thin slices of 
mineral substances, and his methods were applied by Witham 
(1831) t o  the study of plant petrifactions 

This method, subsequently of such far-reaching importance in 
petrology, was not a t  once made use of fo r  the systematic in- 
vestigation of rocks, and i t  was not till 1858 that Sorby pointed 
out its value. The great work of this investigator was the produc- 
tion of very thin sections of rocks and their systematic examina- 
tion under the high powers of the microscope. To-day the densest, 
blackest rock can be made to yield a section of ,& in. in thick- 
ness, so thin and transparent that fine print can be easily read 
through it ,  and transmitting light so clearly that the most high 
powered objectives of the microscope can be used to discern and 
study the minutest structures it  presents with the same facility 
that they can be employed upon sections of organic material 
prepared by  the microtome. The introduction of this powerful 
weapon of research, inaugurated a new era in petrology-that of 
petrography or the descriptive branch of petrology. The optical 
study of sections of crystals had been advanced by Sir David 
Brewster, Nicol and other physicists and mineralogists, and it  
only remained t o  apply their methods to  the minerals visible in  
rock sections. The  pioneer workers who brought quantitative 
methods into the optical side of the problem were Des Cloiseaux, 
Rosenbusch, Zirkel, Schuster, FouquC and Levy. At the present 
day optical methods for determining minerals with the petro- 
graphic microscope are  highly developed. 

Although rocks are now studied principally in micro-sections 
the investigation of fine crushed rock powders, which was the first 
branch of microscopic petrology t o  receive attention is still in use. 
A mineral whose optical properties are known can be accurately 
determined by immersing its powder in liquid media whose 
indices of refraction are known, and determining the optical 
constants. I n  the hands of a skilled petrographer the principal 
optical constants of a single grain of a mineral can be determined 
in half an hour. The chief fundamental constants measured are 

the principal indices of refraction, the crystallographic orientation 
of the directions of light-vibration corresponding to those indices, 
and the amount of absorption of light vibrating in these directions, 
all for  one or more standard wave-lengths of light. The double 
refraction, optical character, optical axial angle, dispersion of 
the optic axes and bisectrices, extinction angle and pleochroism 
are all fixed by the fundamental constants and can be estimated 
under the microscope. 

The  immersion media cover a range of optical refraction from 
that of water (1.333) to  that of a selenium-arsenic selenide melt 
(3.17). The liquids are chiefly organic substances,-acetone alco- 
hol, cinnamon oil, monobrom-naphthalene and methylene iodide. 
Most minerals have refraction constants ranging i n  the interval 
I .450-1.8 70, and their refractive indices may theref ore be matched 
by a set of liquids whose refractions cover this range. The modern 
rotation apparatus whereby thin sections may be tilted from the 
horizontal so that the axis of the microscope passes through them 
a t  different angles has been of inestimable value in measuring 
accurately the optical constants of a single grain in a rock slice, 
and is now widely used for the determination of felspar and other 
mineral species of variable composition A few meas~~rements  on 
a selected section of a mineral permit the determination of its 
exact chemical composition and the crystallographic orientation 
of the section itself. The technical methods employed for the 
determinations referred t o  above are largely founded on the use 
of polarized light. 

Mechanica l  Separa t ion  of Rock Constituents.- The sepa- 
ration of the constituents of a crushed powder in order to obtain 
pure samples suitable for analysis is  also extensively practised. 
The two principal methods adopted involve either the electro- 
magnet or heavy liquids. 

By the use of an electromagnet the component minerals of a 
rock may be separated by varying the strength of the current. A 
weak magnetic field attracts magnetite, then hematite and ilmenite. 
Silicates containing iron will follow in definite order, augite, 
hornblende, tourmaline, olivine and biotite being successively 
attracted. The degree of attraction is not however propoftional 
to the iron content. The colourless non-magnetic minerals---quartz, 
felspar, muscovite, nepheline, etc.-remain. 

Separation by means of water is not much used in petrographic 
work. However, a preliminary "panning" as practised by miners 
is often useful as a means of concentrating rare minerals occurring 
in very small quantity in  the rock before the application of the 
methods next t o  be described. Methods of separation of minerals 
by which they are sorted according to their specific gravities by 
means of heavy fluids have an extensive application. The fluids 
used are those which do not attack the majority of the rock 
formlng minerals. Of the many liquids used methylene iodide 
(sp.gr. 3-32) and bromoform (sp.gr. 2-86) are perhaps the most 
convenient. For more dense minerals Clerici's solution-an aque- 
ous solution of thallium formate-is best adopted. By concentra- 
tion the specific gravity can be raised to 4.32 a t  60' C so that 
even the heavier rock minerals can be separated without difficulty. 
By dilution with water, or, in the case of methylene iodide, dilu- 
tion with bromoform or benzol, successive crops of minerals may 
be separated in  appropriate separating funnels. I n  this way a 
granite may be successively fractionated into its component 
minerals, biotite (sp.gr. 3.1), muscovite (2.85), quartz (2.65), 
oligoclase (2.64) and orthoclase (2.56). All these minerals float 
in methylene iodide: on dilution with benzol they are precipitated 
in the order given. Rocks like eclogite containing heavier minerals, 
such as ilmenite (sp.gr. 4.84), garnet (4.20) titanite (3.50) and 
diopside (3-2g), may be similarly separated by means of a thal- 
lium formate-water solution. 

Micro-chemical Methods.-Chemical methods are frequently 
of great use. Weak hydrochloric acid will dissolve calcite from a 
crushed limestone leaving dolomite and silicate minerals, and 
hydrofluoric acid may be used to extract the glassy base of vol- 
canic and hypabyssal rocks from the pyroxenic minerals. Of much 
wider use however are microchemical methods for distinguishing 
minerals under the microscope. They are of special value in dis- 
criminating alkali minerals like nepheline, haiiyne, nosean, 
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analcime and sodalite in the ground mass of igneous rocks. The 
methods depend on selective attack by acids, the formation of 
distinctive precipitates and the staining of gelatinous residues. 
Quartz and felspar in fine grained rocks may be differentiated by 
etching with hydrofluoric acid; quartz remains clear while the 
surface of the felspar grain becomes cloudy, being altered to  
aluminium fluosilicate, and may be stained by an aniline dye. 
This method is particularly useful in discriminating quartz and 
felspar in fine grained metamorphic rocks in  which the felspar 
is without crystal form, is untwinned and shows lack of cleavage. 

Chemica l  Analysis.-The ultimate chemical composition of 
a rock is of fundamental importance in  determining its nature, 
and the chemical analysis of rocks is now widely carried out. In  
rock analysis of the better class as  many as 25 constituents are 
determined and recorded. The most abundant, or major, constit- 
uents are stated as oxides, and any rock analysis of good 
quality records the content of a t  least nine or ten of 
these. They are silica, alumina, ferric and ferrous oxides, mag- 
nesia, lime, soda, potash and water. These nine oxides make 
u p  about 98% of the igneous rocks. Two other oxides are usually 
determined, Ti02 and P205, as they are represented in the common 
minor constituents-ilmenite and apatite-titanium being also 
present in some pyroxenes, amphiboles and micas. Such a chemi- 
cal analysis is usually sufficient to determine to which of the two 
great classes, igneous or sedimentary, a rock belongs, and if 
i t  is igneous, the position the rock is to  be assigned in any 
of the conventional classifications. I n  the case of metamorphic 
rocks i t  often establishes whether the original mass was a sediment 
or of igneous origin. 

Specific Gravity.- By the balance and the pycnometer the 
specific gravity of rocks is determined in the usual way. I t  is 
greatest in those rocks rich in iron, magnesia and the heavy metals, 
and least in rocks rich in alkalis, silica and water. Eclogites (sp.gr. 
3.5) are among the heaviest of the silicate igneous rocks, while the 
vitreous lavas of high silicity like obsidian (sp.gr. 2.35) are among 
the lightest. 

ROCK SYNTHESIS 

The  methods of investigation described above may be grouped 
together as  analytical, in contradistinction to the synthetic in- 
vestigation of rocks-which proceeds by experimental work to 
reproduce different rock types and thus to elucidate their origin 
and explain their structures. Though the experiments of de 
Saussure (1740-99) on the fusion of granites and porphyries may 
be said to mark the earliest beginnings of experimental petrology, 
the era of rock synthesis must be considered to date from the 
time of Sir James Hall's researches on the fusion of dolerites 
found in the neighbourhood of Edinburgh. This investigator 
showed convincingly that the crystalline dolerites (or whin- 
stones) could be fused and consolidated, according to the rate of 
cooling, either as  black glasses resembling natural pitchstones or 
as  crystalline aggregates of minerals much like the dolerites from 
which they came. Hall's most famous experiments however, were 
conducted with limestones. Powdered chalk by being heated in 
gas-tight gun barrels, was converted into a crystalline mass of 
calcite, thus supporting the contention of Hutton that heat and 
pressure had consolidated limestones and converted them into 
marbles. A lapse of almost go years occurred before the expen- 
ments of Hall were substantiated, when in 1878 the French 
petrologists FouquC and Michel LCvy began their extensive 
researches on the synthesis of minerals and rocks by pyrogenetic 
methods. They succeeded in producing, by the use of a gas 
furnace and a nitrogen thermometer such rocks as porphyrite, 
basalt and dolerite, a t  the same time obtaining the characteristic 
textures-porphyritic, ophitic, etc.-by modifying the conditions 
under which the melts were cooled. With the more siliceous or 
acid rocks their experiments were much less successful. They 
advanced for the first time in a convincing manner the explana- 
tion that for the crystallization of these rocks the gases, never 
absent in  natural rock magmas, were indispensable mineralizing 
agents (mineralizers). It is now known that the formation of 
many minerals is facilitated, or can only be accomplished, in the 

presence of volatile constituents, as water, borates, chlorides, 
fluorides, etc. Not only do they assist in promoting the fluidity 
of the liquid and facilitate crystallization, but they form essen- 
tial constituents of some of the important minerals occurring in 
acid igneous rocks (micas, tourmaline, topaz, etc.). 

Among the pioneers i n  synthetic petrology may also be men- 
tioned Ste. Clair Deville, Senarmont, Berthier, Bourgois, Haute- 
feuille, von Chrustschoff, Doelter, Morosewicz and Vogt. TO 
Vogt we owe the first comprehensive essay towards bringing the 
crystallization of igneous rock magmas definitely under the known 
laws of solution. Beginning a study of a large series of silicate 
slags, more or less comparable in composition with igneous rocks, 
he has brought together a large body of information throwing 
light on the order of crystallization, the composition of the 
eutectics and the lowering of freezing points of the minerals in 
slag mixtures, and has directly applied these results to  the elucida- 
tion of the crystallization processes in natural magmas. 

Up to this period the synthetic work, involving as it did the 
measurement of the melting point of minerals and the succession 
of crystallization in more or less complex mixtures, though very 
suggestive, lacked the strictly quantitative element. Experi- 
ments were carried out on materials always containing impuri- 
ties or foreign substances, and the methods adopted for the deter- 
mination of fixed thermal points as melting points, inversion 
points or heat changes were of doubtful precision. Since 1904, 
with the establishment of the Geophysical Laboratory a t  Wash- 
ington, synthetic or physico-chemical petrology has entered upon 
a new quantitative era. The  work of this laboratory was under- 
taken to enter upon a quantitative study of rock formation which 
should include both the minerals and rocks which are geologically 
important and those which are economically useful, those formed 
directly from the magma and those formed by subsequent altera- 
tion. The individual problems are in  reality problems for physics 
and physical chemistry; but the delay in their attack has lain in 
the fact that the measured relations established by the exact 
sciences have scarcely been of adequate scope to meet the needs 
of large petrological questions. The great body of physical and 
physico-chemical measurements have been confined to a tempera- 
ture region below 100' C, while processes operating in rocks may 
have extended over a temperature region extending to 1,400°, 
an enormous range over which t o  stretch the application of 
ordinary methods and one in which the common forms of ap- 
paratus will not only fail but are themselves threatened with 
destruction. The  initial work of the Geophysical Laboratory has 
been primarily to  extend the methods of accurate temperature 
measurement to  include the entire field of rock formation from 
o0 to 1,600'; the electric pyrometer has reached now such pre- 
cision that an error of one or two degrees is all that need be 
expected in measuring temperatures up  to 1,600' ; moreover these 
temperatures can be maintained quite steady for days or weeks 
at  a time. Calorimetric measurements have been improved; spe- 
cific heats can be determined with great accuracy even a t  the 
highest temperatures. At the same time petrographic methods 
have been advanced so that the crystallographic and optical con- 
stants of the very minute crystals obtained in silicate melts can 
be accurately measured. The investigation of mineral substances 
under high pressures and high temperatures combined, and in the 
presence of volatile constituents has also been a subject of study. 

With these methods of precision available for  the study of rock 
materials, examination of simple mineralogical systems has been 
prosecuted. An understanding of the chemistry of the common 
oxides of rocks and their combinations is essential to the progress 
of petrology. Already experimental work has been conducted on 
the combinations of the oxides CaO, MgO, Al2O3, SiOz; the six 
possible binary systems have been fully worked out and the four 
possible ternary systems thoroughly studied, while portions of the 
quaternary system have been successfully explored. Much light 
has thereby been thrown on the processes taking place during the 
consolidation of igneous magmas which, though much more com- 
plex in their constitution, yet clearly show by petrographic ex- 
amination closely similar phenomena, as are revealed in the 
crystallization behaviour of these simpler systems. The applica- 
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HABIT OF IGNEOUS ROCICS 

tion of these laboratory investigations to elucidate the origin and 
evolution of igneous rock types will be considered hereafter under 
the heading of physical chemistry of igneous magmas. 

Classification of Igneous  Rocks.-Igneous rocks according 
to their composition, chemical and mineralogical, their structures 
and textures, or their mode of occurrence, are subdivided into 
many groups. Between allied rocks there are, however, no hard 
and fast boundaries, for  by increase or decrease in the proportions 
of their constituent minerals, they pass by every gradation one 
into the other. Similarly the distinctive textures of one kind of 
rock may often be traced gradually merging into those of another. 
Hence the definitions adopted in establishing rock nomenclature 
merely correspond to more or less arbitrarily selected points in a 
continuously graduated series. This is frequently urged as a rea- 
son for reducing rock classification to its simplest possible terms 
and using only a few generalized rock designations. 

The earliest attempts a t  the classification of rocks on modern 
lines are to  be found in the works of Von Leonhard (1823) and 
Brongniart (1827). These and other efforts, principally by Nau- 
mann (ISSO), Von Cotta (1855) and Roth (1861), while being 
built on the criteria of composition and structure of rocks, were 
largely developed from purely macroscopic investigation or ulti- 
mate chemical analysis. The pioneer work of Sorby (1858) in 
preparing transparent microsections of rocks opened the way 
for  the unravelling of the mineral constituents and textures of 
the finer grained igneous rocks, and rapid advances in the knowl- 
edge of the constitution of igneous rocks followed. The classifica- 
tions of Zirkel (1873) and Rosenbusch (1877) were the first 
products of the application of the new method of petrographic 
research, and in these mineral constitution was accorded first 
place as a basis of subdivision. The effect of microscopic study 
was to  stress the importance of mineralogical and textural char- 
acters of rocks to the neglect of other characteristics. Rosen- 
busch in particular, influenced by the contention principally of 
Lossen (who urged the significance of the geological relations of 
igneous rocks, their occurrence and manner of formation), fur- 
ther developed his classification to express the relationship of 
geological occurrence and texture, and introduced in the second 
edition of his work a fundamental change. 

The new classification is based first on geological position, 
texture and finally mineral and chemical composition. Igneous 
rocks are divided thus into three great groups:-(I) Deep seated 

Igneous rocks occur essentially in two different ways, either as 
lavas or intrusions. 

L a v a s  o r  Effusive Types.-The lavas have been poured out a t  
the surface and have consolidated after ejection, under conditions 
which are fairly well understood, seeing that they may be ex- 
amined a t  active volcanoes in many parts of the world; the intru- 
sive rocks, on the other hand, have been injected from below 
into cracks and fissures in the strata and have cooled there be- 
neath niasses which conceal them from view till exposed by 
denudation a t  a subsequent period. The members of these two 
groups differ in many respects from one another, so that it  is 
often possible to  assign a rock t o  one or other of them on mere 
superficial inspection. The lavas (or effusive rocks), having cooled 
rapidly in contact with the air, are mostly finely crystalline or 
have a t  least a fine-grained ground-mass representing that part of 
the viscous semi-crystalline lava flow which was still liquid at  
the moment of eruption. At this time they were exposed only t o  
atmospheric pressure, and the steam and other gases, which they 
contained in great quantity, were free t o  escape; many important 
modifications arise from this, the most striking being the frequent 
presence of numerous steam cavities (vesicular structure) often 
drawn out to  elongated shapes subsequently filled up with minerals 
by infiltration (amygdaloidal structure). As crystallization was 

going on while the mass was still creeping forward over the sur- 
face of the earth, the latest formed minerals (in the gound-mass) 
are commonly arranged in subparallel winding lines following the 
direction of movement, and the larger early minerals which 
had previously crystallized may show the same arrangement. 
Most lavas have fallen considerably below their original tempera- 
tures before they are emitted. I n  their behaviour they present a 
close analogy t o  hot solutions of salts in  water, which. when they 
approach the saturation temperature, first deposit a crop of large, 
well-formed crystals (labile stage) and subsequently precipitate 
clouds of smaller less perfect crystalline particles (metastable 
stage). I n  igneous rocks the first generation of crystals generally 
forms before the lava has emerged to the surface, that is  to  say, 
during the ascent from the subterranean depths to  the crater of 
the volcano. I t  has frequently been verified by observation that 
freshly emitted lavas contain large crystals borne along in a 
molten, liquid mass. The large, well-formed, early crystals are 
generally admitted to  be porphyritic; the smaller crystals of 
the surrounding matrix or ground-mass belong t o  the post- 
effusion stage. More rarely lavas are completely fused a t  the 
moment of ejection; they may then cool t o  form a non-porphyritic, 
finely crystalline rock, or if more rapidly chilled may in large 
part be non-crystalline rock, or glassy (vitreous rocks such as 
obsidian, tachylyte, pitchstone). A common and easily recog- 
nized feature of glassy rocks is the presence of rounded bodies 
(spherulites: Gr. ucpa'ipa, a ball), consisting of fine divergent 
fibres radiating from a centre; these divergent fibres consist of 
imperfect crystals of felspar, mixed with quartz or tridymite; simi- 
lar bodies are often produced artificially in glasses which are al- 
lowed to cool slowly. Rarely these spherulites are hollow or con- 
sist of concentric shells with spaces between (lithophysae: Gr. 
XiOos, a stone; +Cua, bellows). Perlitic structure, which is also 
found t o  be common in glasses, consists in the presence of con- 
centric rounded cracks owing t o  contraction on cooling (see 
PERLITE). 

The phenocrysts (Gr. $alvciv, to  show ; K ~ ~ ~ U T U ~ ~ O V ,  a crystal) 
or porphyritic minerals are not only larger than those of the 
ground-mass; as the matrix was still Liquid when they formed 
they were free to  take perfect crystalline shapes, not being inter- 
fered with by the pressure of adjacent crystals. They seem to have 
grown rapidly, as they are often filled with enclosures of glassy / or finely crystalline material like the material of the ground- 

pale green centrally and darker green with strong pleochroism 
(aegirine) a t  the periphery. I n  the felspars the centre is usually 
more basic and richer in lime than the surrounding faces, and 
successive zones may often be noted, each less basic than those 
which lie within it. Phenocrysts of quartz (and of other minerals), 
instead of sharp, perfect crystalline faces, may show rounded 
corroded surfaces, with the points of the crystals blunted and 
irregular tongue-like projections of the matrix into the substance 
of the crystal; i t  is clear that after the mineral had crystallized 
it  was partly again dissolved or corroded a t  some period before 
the matrix solidified. Corroded phenocrysts of biotite and horn- 
blende are very common in some lavas; they are surrounded by 
black rims of magnetite mixed with pale green augite. The horn- 
blende or biotite substance has proved unstable a t  a certain stage 
of consolidation and has been replaced by a pseudomorph of 
augite and magnetite which may be partially o r  compietely sub- 
stituted for the original crystal but still retains its characteristic 
outlines. 

P l u t o n i c  o r  Abyssal  Types.-Let us now consider the char- 
acteristics of a typical deep-seated rock similar to  granite or 
diorite. That these are clearly igneous is proved by the 
manner in which they have burst through the superincumbent 
strata, filling the cracks with ramifying veins; that they were a t  
a very high temperature is equally clear from the changes which 
they have inciuced in the rocks in contact wlth them. But as their 

rocks, (2) Dike rocks and (3)  Effusive rocks. Like others before mass. Microscopic examination of the phenocrysts often reveals 
i t ,  i t  is still essentially a qualitative classification, and at the that they have had a complex history. Very frequently they show 
present day is the one most commonly adopted by petrographers. successive layers of different composition, indicated by  variations 
The latest exposition of Rosenbusch's classification is set forth in ' in colour or other optical properties; thus augite may be green 
his Elevzefzte der Gesteilzslehre revised by A. Osann (1923). i at  the centre and various shades of brown outside this; or may be 
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heat could dissipate only very slowly, because of the masses which 
covered them, complete crystallization has taken place and no 
vitreous rapidly chilled matter is present. As they have had time 
to come to rest before crystallizing they are not fluidal. Their 
contained gases have not been able to  escape through the thick 
layer of strata beneath which they were injected, and may often 
be observed occupying cavities in the minerals, or have occa- 
sioned many important modifications in the crystallization of the 
rock. Because their crystals are of approximately equal size these 
rocks are said to  be granular; there is typically no distinction 
between a first generation of large well-shaped crystals and a fine- 
grained ground-mass. Their minerals have formed, however, in 
a definite order, and each has had a period of crystallization which 
may be very distinct or may have coincided with or overlapped 
the period of formation of some of the other ingredients. The 
earlier have originated a t  a time when most of the rock was still 
liquid and are more or less perfect; the later are less regular in 
shape because they were compelled t o  occupy the interspaces left 
between the already formed crystals which pressed on them. The 
former are said t o  be idiomorphic (i .e. ,  having their own char- 
acteristic form, Gr. Z ~ L O S ,  belonging to one's self), the latter are 
ailotriomorphic (Gr. &XX6~pros, belonging t o  another). There are 
also many other characteristics which serve to  distinguish the 
members of these two groups. Orthoclase, for example, is the 
Lypical felspar of granite, while its modification sanidine occurs 
in lavas of similar composition; leucite is common in lavas, very 
rare in  plutonic rocks; muscovite is confined to the intrusives. 
These differences show the influence of the physical conditions 
under which consolidation takes place. 

I n t r u s i v e  or Hypabyssa l  Types.-There is a certain class of 
intrusive rocks which have risen upwards towards the surface, 
but have failed to reach it, and have solidified in fissures as dikes 
and intrusive sills a t  no great depth. T o  this type the name 
hypabyssal is often given in distinction to the plutonic (or 
abyssal) which formed a t  greater depths. As might be expected, 
they show structures intermediate between those of the effusive 
and the plutonic rocks. They are very commonly porphyritic, not 
rarely vitreous, and sometimes even vesicular. I n  fact many of 
them are indistinguishable petrologically from lavas of similar 
composition. 

The attempt t o  form a special group of hypabyssal (intrusive 
and dike) rocks has met with much criticism and opposition. Such 
a group certainly cannot rank as equally important and equally 
well characterized with the plutonic and the effusive. But there 
are many kinds of rock which are not found to occur normally 
in any other manner. As examples we may cite the lamprophyres, 
the aplites and the porphyries. These never occur as lava flows 
or as great plutonic bosses; if magmas of the same composition 
as these rocks occur in either of these ways they consolidate 
with different assemblages of minerals and different structures. 

Subdivis ions of Igneous  Rock Class.-In subdividing the 
plutonic, the hypabyssal and the effusive rocks, the principle is 
followed of grouping those together which resemble one another 

in mineral constitution and in chemical composition. I n  a broad 
sense these two properties are interdependent. 

Chemical  Characters.-Twelve elements (oxygen, silicon, 
aluminium, iron, calcium, sodium, potassium, magnesium, titan- 
ium, phosphorus, hydrogen and manganese) constitute about 
99.6% of the earth's crust. Of these oxygen is the most abundant 
and constitutes 46.59% of the igneous rocks of the crust, the 
elements given above being placed in their order of abundance. 
These "petrogenic" or rock elements occur typically as oxides, 
simple silicates, aluminates, fluorides, chlorides and sulphides. I n  
rock analyses they are stated as oxides. From a computation 
based on 5,159 analyses Washington and Clarke have arrived at  
the follotving as the average percentage composition of all igneous 
rocks:-SO2, 59.1 2 ; A120s, 15.34; Fe20s, 3.08; MgO, 3.49; CaO, 
5.08; NazO, 3.84; KzO, 3-13; H20, 1.15; Ti& 1.05; Pz05, 0.3; 
MnO, 0.12; Inclusive 6.5. 

The known igneous rocks show a wide but limited range of 
composition. As the most abundant and essential rock minerals 
are either silica or silicates, silica shows the highest maximum and 
the widest range of these oxides. I n  some magmatic ores its con- 
tent falls to zero but rises t o  93-96% in rare igneous rocks (north- 
fieldite); alumina reaches a maximum of about 60% in some 
corundum-bearing syenites; iron oxides have a general range from 
15 to under r %, and magnesia from 25 to under 1%. I n  some 
olivine rocks (dunite) i t  reaches a value of 48%. Lime is highest 
in some pyroxenites and anorthosites (20-22%), but its general 
range is from 15% to  zero. Soda reaches a maximum of 20% in 
almost pure nepheline rocks (congressite) but has a general 
range from 15% t o  nearly zero. Potash has a maximum 18% 
in an almost pure leucite lava (italite), but usually varies from 
10% t o  zero. Water i n  fresh crystalline igneous rocks seldom 
reaches more than 2% but glassy lavas may contain 10%. 

The commonest minerals of igneous rocks are the felspars, 
pyroxenes and amphiboles, quartz, and the micas. From a sta- 
tistical examination of 700 igneous rocks an average composition 
has been calculated as follo\vs, felspars 59.5, pyroxenes and 
amphiboles 16.8, quartz 12.0, micas 3.8, other minerals 7.9 (apatite 
0.6, titanium minerals 1.5). This estimate however is clearly only 
an approximation. Rock minerals have been classified empirically 
into two groups, according as they are capable or incapable of 
existing in the presence of free silica, namely saturated and un- 
saturated minerals. T h e  former group includes such minerals as 
the felspars, pyroxenes, amphiboles and micas; and the latter 
olivine, nepheline, leucite and other felspathoid minerals. 

Certain minerals are as a matter of common observation not 
found together in  igneous rocks. Thus olivine (except fayalite) 
and quartz do not occur in association, but are represented by 
rhombic pyroxene. The associations nepheline and quartz, leucite 
and quartz, pyroxenes or amphiboles and muscovite, are almost 
unknown among magmatic crystallizations; on the other hand we 
find certain mineral associations or parageneses to occur fre- 
quently; thus aegirine and arfvedsonite, nepheline and nosean, 
common hornblende and titanite, are well known as faithful com- 
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panions in igneous rocks. Again some minerals are restricted to 
particular magmas; melanite, melilite and certain rare zirconium- 
titanium minerals are almost confined to the alkaline igneous 
rocks. By inspection of a rock analysis it is frequently possible 
to  state approximately what minerals the rock will contain, but 
there are numerous exceptions to  any rule which can be laid 
down. The minerals which crystallize from an igneous magma 
may depend largely on the physical conditions under which the 
liquid consolidates; accordingly we find rocks of almost identical 
chemical composition with widely different mineralogical constitu- 
tion. Such rocks as already noted are referred to as hetero- 
morphic. Some familiar examples of assemblages of this char- 
acter are mica syenite and leucite basalt, minette and leucite 
basalt, pyroxenite and allivalite, monzonite and leucite tephrite, 
hornblendite and websterite. 

Certain minerals are practically confined to deep seated rocks, 
e.g., microcline, muscovite, diallage and almandine garnet; on the 
other hand leucite is very rare in plutonic rocks, as is also anortho- 
clase and the variety of potash felspar known as sanidine. Some 
of these peculiarities are readily explicable, being dependent on 
the pressure, temperature, or concentration of volatile constituents 
in the crystallizing magma. Others still remain as a problem for 
solution. The  subject will be referred to  again in  a later part of 
this article. 

In  the classification generally adopted by petrographers, the 
silica content of the magma forms a basis of further subdivision 
of igneous rocks. The division of volcanic rocks into acid, inter- 
mediate and basic we owe in the first place to Abich (1841). As 
applied t o  igneous rocks in  general, those which contain most 
silica and which if crystallized yield free silica as quartz, are 
erected into a group designated the "acid" rocks in allusion to 
the r61e of silica in the mineral kingdom. Those with low silica 
percentages and rich in magnesia, lime and iron-so that quartz 
is absent while olivine, pyroxene or calcic felspar is usually 
abundant-form the basic group. The "intermediate" rocks in- 
clude those characterized by the general absence of both quartz 
and olivine. An important subdivision of the intermediate as well 
as the basic group contains a very high percentage of alkalis 
(soda or potash or both), and consequently has minerals such 
as nepheline, nosean, analcime or leucite, minerals not common 
in other rocks. This group is often referred to  as the alkaline 
rocks. Lastly a small subgroup rich in olivine (peridotite, dunite), 
pyroxene (pyroxenite), or calcic felspar (anorthosite) have been 
called the "ultrabasic" rocks. They have low percentages of silica 
but much iron, magnesia or lime. With the exception of the last 
group, including also ultrabasic lavas as augitite and limburgite 
and a few related rocks as monchiquite, melilite basalt and alnoite, 
practically all igneous rocks contain felspar or felspathoid min- 
erals. I n  the acid rocks the common felspars are orthoclase, with 
perthite, microcline and oligoclase, all having much silica and 
alkalis. I n  the basic rocks labradorite, bytownite and anorthite 
prevail, being rich in lime and poor in silica, potash and soda. 
Augite and olivine are the common ferromagnesian minerals of 
the basic rocks, but hornblende and biotite are on the whole more 
frequent in the acid rocks. 

The classification in the two tables that follow is based essen- 
tially on the mineralogical constitution of the three great groups 
of igneous rocks. The alkali rocks containing nepheline and leucite 
are treated separately, for though they show transitions into the 
corresponding intermediate and basic rocks (syenites, diorites, 
gabbros, etc.), they contain many minerals which are unknown 
in other rocks. I n  a purely formal classification such as is out- 
lined here they are more conveniently considered as a distinct 
series. Their genetic relations among themselves and with the 
other rock types are considered later. 

Diaschistic Rocks.-Two groups of rocks not specifically 
included in the tables form important members of the hypabyssal 
division of igneous rocks. These are the aplites and the lampro- 
phyres. The aplites are  acid leucocratic differentiation products 
of the granites, syenites, diorites and gabbros, while the lampro- 
phyres are basic differentiates. The two groups are together known 
as  complementary or diaschistic rocks and usually occur as dikes 

or sills in  association with the parent rock from which they are 
derived. Thus the minettes, vogesites and kersantites (see LAM- 
PROPHYRE) are complementary to granitic aplites and occur in 
association with granitic masses. Camptonites and bostonites 
(syenite aplites) have a parent magma in the essexites QC 

theralites which they accompany. 
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The classificatory scheme here adopted is admittedly artificial 
for rocks are subdivided without particular reference to  their 
genetic relationships. Even regarded as a classification for 
utilitarian end there are many imperfections; the subdivis~ons 
are of unequal value and transitional types are not included. The 
latter however can be accommodated by further subdivision. 
Many of them have received special names. The quartz syenites 
may be interpolred between granite and diorite, the tonalites be- 
tween granite and diorite and so on. 

The question may be asked-When is a rock entitled to be 
recognized as belonging to a distinct species or variety and de- 
serving a name for  itself? I t  must, first of all, be proved to occur 
in considerable quantity at  some locality, or better still a t  a series 
of localities or to have been produced from different magmas a t  
more than one period of the earth's history. I n  other words, i t  
must not be a mere anomaly. Moreover, i t  should have a dis- 
tinctive mineral constitution, differing from other rocks, or some- 
thing individual in the characters of i ts  minerals or of its struc- 
tures. I t  ir often surprising how peculiar types of rock, believed a t  
first to  be unique, turn u p  with identical features in widely scat- 
tered regions; elnoite, for example, occurs in Norway, Scotland, 
Montreal, British Columbia, New York and Brazil, tinguaite in 
Scotland, Norway, Brazil, Montana, Portugal, etc. This indicates 
that underlying all the variations in  mineralogical, structural and 
chemical properties there are definite relationships which tend to 
repeat themselves, producing the same types whenever the same 
conditions are present. 

Various attempts have been made to introduce a quantitative 
element into igneous rock classification. These have followed 
either chemical or mineralogical lines. The principal of these is 
the Quantitative chemical classificatiolz introduced by  a group of 
American petrographers. The chemical composition of an igneous 
rock is here regarded as its fundamental characteristic and a serles 
of subdivisions is erected on this basis. Other criteria are rele- 
gated to the background. The completed rock analysis is first 
interpreted in terms of an ideal set of minerals which constitute 
the "norm," but which in reality seldom corresponds to  the actual 
composition ("mode"). The rocks are then divided into groups 
strictly according to the relative proportions of these ideal min- 
erals to  one another. The details of the classification need not be 
described here as they are fully set forth in a treatise specially 
devoted to this classification (Qztantitatzve Classijication o j  Ig- 
neous Rocks,  Chicago, I go2 ; see Bibliography). 

I n  other systems a quantitative element is introduced by  sub- 
dividing rocks into groups by arbitrary lines based on mineral 
percentages: a complicated system framed on these lines is that 
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devised by A. Johannsen (Journal of Geology, 1917, 1919). I n  
another the prime divisions are erected on a so-called "principle 
of silica-saturation" (Shand, Eruptive Rocks, 1927). I n  all the 
effect of the introduction of the quantitative element has been to 
increase the artificiality of the system and by this means to 
obscure the genetic relations existing between rock types. For this 
reason these systems are unlikely to-supplant the qualitative clas- 
sification in general use. I t  is indeed, largely to  the influence 
of "quantitative classifications" that the bewildering and unneces- 
sary multiplicity of igneous rock names must be ascribed. 

A natural classification based on the genetic relationships of 
the igneous rocks is yet to  be framed. The writings of Becker 
and Vogt contain some essay towards this goal. As a basis, the 
eutectic relation has been emphasized, the eutectic mixture pos- 
sessing definite properties and a fixed composition. Experimental 
work of recent years has clearly shown however that the eutectic 
relation is only one of a number of possible relations existing 
between the components of a magma; that its importance has 
been over-emphasized is abundantly shown by the experimental 
investigation of silicate melts, and is indeed revealed in the se- 
quence of crystallization decipherable in igneous rocks. 

P e t r o g r a p h i c a l  Provinces.-As long ago as 1872 Vogelsang 
had noted that the igneous rocks of certain districts possessed 
textural or mineral characters in common, serving to distinguish 
them from the rocks of other districts. The researches of Judd 
(1886) and Iddings (1892) further substantiated this observa- 
tion and showed that this community of petrographic character 
applied to the igneous rocks erupted or intruded during a particu- 
lar period of igneous activity within the region. T o  such regions 
Judd gave the name petrographical provinces and Iddings em- 
ployed the term consangz~irtity to express the genetic relationship 
implied in these resemblances among associated rocks. Excellent 
examples of such petrographical provinces or co?~zagnzatic regions, 
as they have been termed by Washington, are the Oslo region of 
southern Norway characterized by Devonian alkaline intrusions 
and extrusions; the Roman region characterized by rocks rich in 
potash; the alkaline province of central Montana; and the Ter- 
tiary calc-alkaline province of Hungary. On a larger scale the 
volcanoes which girdle the Pacific (Andes, Cordillera, Japan, Phil- 
ippines, etc.) and ehose which occur on the volcanic islands of 
the Atlantic, illustrate the same phenomena. The consanguinity 
in the igneous series of a petrographical province implies that 
the whole assemblage is derived from some common deep-seated 
magma, during a period which, while necessarily prolonged, was 
not of vast duration in a geological sense. The assemblages of a 
province may and often do show a wide diversity of rock type 
embracing intrusions and extrusions. Prolonged eruptions have 
in a few cases a somewhat monotonous character owing to the 
predominance of one kind of rock. Thus the lavas of the Hawai- 
ian islands are mostly basaltic, as are those of Oregon, Washing- 
ton and the Deccan, all of which form geological masses of enor- 
mous magnitude. I n  the Oslo district on the other hand the 
assemblages comprise (among the intrusive rocks) a wide range 
of type-hornblendite, essexite, larvikite, lardalite, nordmarkite, 
soda-and potash-granites. 

Differentiation.- The process by which a magma is split 
into a variety of partial products is known as Differentiation; its 
importance from the standpoint of theoretical petrology is very 
great; i t  is in point of fact, the fundamental problem of petro- 
genesis. The variation expressed may appear in two ways; either 
as a variation in a single rock body, or in an associated series of 
separate intrusions or extrusions. I n  the first case a single in- 
trusion shows variation in different parts of its mass, the extreme 
varieties being usually connected by gradual transition. The con- 
trasted parts are frequently arranged symmetrically with reference 
to the borders of the mass forming concentric zones in bosses or 
laccoliths suggestive of a differentiation in situ connected with 
the cooling of the mass. Most commonly the marginal zones are 
of more basic composition. Excellent examples of variation of 
this kind are provided by the gabbro mass of Carrock Fell (Cum- 
Berland) with its basic border rich in iron ore, and the shonkinite 
laccolith of Shonkin Sag, Montana. in which a transition from 

syenite to shonkinite becoming denser outwards, occurs, the 
shonkinite finally passing a t  the margin into a fine leucite-basalt- 
porphyry. Variation in an associated series, is exemplified by the 
succession of lavas emitted from a volcanic focus. These may 
differ considerably from one another. Thus in the Berkeley Hills 
near San Francisco the volcanic succession is a repeated series 
of andesites, basalts and rhyolites. I n  other cases the lavas 
emitted are much more varied, and while no significant relations 
in the succession can be discerned, it  is to  be remembered that 
a significant order may be obscured by the overlapping of the 
flows from neighbouring volcanoes. I n  the simpler cases the 
order of eruption is one of increasing divergence from an initial 
type. 

P lu ton ic  Complexes.-A series of plutonic rocks intimately 
associated and localized a t  a centre constitutes a plz~tonic com- 
plex. Such complexes often contain a great diversity of petro- 
graphical types ranging from peridotite and gabbro through diorite 
to acid granite. The succession of these intrusions follows an order 
of decreasing basicity, the later and more acid rocks usually oc- 
cupying the greater part of the complex, the earlier, and more 
basic being subordinate in amount and restricted to  the borders 
of the mass. Excellent examples of such plutonic complexes are 
provided by the early Devonian intrusions of "newer granites" of 
the Scottish Highlands (e.g., Garabal hill, Loch Lomond). What 
then are the factors operating which led to  differentiation? 

The possible processes leading to heterogeneity in a magma may 
be considered under (a )  those occurring in the liquid prior to 
crystallization and ( b )  those occurring during or subsequent to  
crystallization. Of the first, we may consider (i.) differences 
of composition set up in a liquid due to  a temperature gradient; 
(ii.) differences of composition due to a pressure gradient; and 
(iii.) differences of composition due to the separation of distinct 
liquid phases. Each of these processes has in the past been ap- 
pealed to to explain the variation seen in an igneous rock mass 
intruded singly, or in a rock series arising as a result of succes- 
sive eruptions or intrusions. The type of composition-variation 
due to a temperature gradient is commonly known as the Soret 
effect and has been especially applied to explain the variation 
seen in a single rock body. such as the concentration of the 
minerals of early crystallization towards a cooling boundary. I n  
a liquid with a temperature gradient, for dilute solutions the con- 
centration varies inversely as the absolute temperature; and it  has 
been thought that by the operation of this process, substances 
near their saturation point might accumulate a t  the cooler sur- 
faces. Both theoretical considerations and experimental results 
clearly indicate however that the actual Soret effect is in fact 
negligible and such effects as are actually observed are due in 
reality to  departures from the laws of ideal solutions, for if both 
solvent and solute obeyed osmotic pressure laws there would be 
no relative concentration of one with respect to the other. The 
effects of a pressure gradient appear to  be of the same order of 
magnitude and both these processes are now in effect abandoned as 
factors in differentiation. 

The effects possible as a result of the separation of immiscible 
liquid phases stand on a different basis. Many liquids, homo- 
geneous at high temperatures, separate with falling temperature 
into two or more non-consolute fractions, and the hypothesis that 
igneous magmas form such immiscible fractions has been favoured 
by some petrologists, notably Rosenbusch, Backstrom and Daly. 
From his own studies Vogt concluded that the rock-forming 
silicates are freely miscible. The only known case among mag- 
mas for which immiscibility can be claimed is that of sulphide- 
containing silicate melts. Such a magma unmixes a t  a tempera- 
ture above the region of crystallization of the usual sulphides, 
and liquid sulphides, especially those of iron, are separated as 
liquid drops. These, owing to their greater density, sink to  the 
floor of the magma collecting as a distinct sulphide layer, or, in 
some cases, the liquid layer may be injected into the surrounding 
rocks. These sulphide aggregates form important ore deposits. 
I t  is among lavas which as a group show the various stages of 
quenching of liquid magmas that the evidence for immiscibility 
might be expected; the absence sf lavas containing glassy glab- 
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ules of composition distinct from that of the main mass of lava, 
goes far  to  reassure us that immiscibility is not an operating factor 
in petrogenesis. Recent experimental evidence of immiscibility 
in silicate liquids has indeed been obtained, but the composition 
range of liquids which show it is unlike that exemplified by rock 
magmas. This limited miscibility is found in mixtures of silica 
with any of the oxides CaO, MgO, FeO, FezO3, but in a region of 
very high silica-content. The minimum temperature for the exist- 
ence of two liquids is in each case only a little below the melting 
point of silica, or in the vicinity of l,;ooO C. The oxides NanO, 
Kz0, A1203 show no such immiscible region in their silica mip- 
tures, and moreover it  requires only a small proportion of any 
of these miscible oxides to render miscible with silica the oxides 
which are themselves immiscible with silica. No natural magmas 
are known which approximate in composition to the region of 
immiscibility in these melts. I t  is true that natural magmas con- 
tain in addition water, and that its effect is experimentally un- 
known. Nevertheless if its addition changes the limits of immis- 
cibility so that unmixing becomes a possible factor in differentia- 
tion, its behaviour must differ from that of the oxides studied. 

Of all the processes suggested as important factors in the dif- 
ferentiation of rocks, crystallization alone seems competent to  
produce important results. Indeed fractional crystallization is 
now believed to be the fundamental process in rock differentia- 
tion. Either the localization of crystallization or the localized ag- 
gregation of crystals is sufficient to produce heterogeneity in a 
rock magma. The first case, the localization of crystallization, is 
competent to  explain those cases of differentiation in situ exem- 
plified by the basic marginal phases of intrusive masses. The 
mechanism of the process has been much discussed. Examination 
of igneous rocks early showed that minerals crystallize in a more 
or less definite order. In  general the first minerals to separate 
belong to a group known as the minor accessories: this includes 
zircon, apatite, titanite and iron-oxides; then follow in order 
olivine, augite, hornblende, biotite, plagioclase, orthoclase, micro- 
cline and quartz. T o  this rule there are many exceptions, but 
the succession given above holds in the great majority of cases. 
Expressed in this way the more basic minerals precede the less 
basic: it  is known as Rosenbusch's law of decreasing basicity. 
Accordingly it  is  supposed that a t  a cooling boundary there is a 
precipitation of minerals of early crystallization (basic minerals), 
the continued growth of many crystals being maintained by dif- 
fusion. The completion of this process results in a crystalline mass 
with a border phase enriched in the minerals of early crystal- 
lization. 

The rate of diffusion in silicate melts has been the subject of 
laboratory study and the results obtained show that the possible 
effects are exceedingly small and incompetent to account for the 
formation of border phases about large intrusions. The marginal 
phase indeed appears to  represent rather a chilled phase having a 
composition close to that of the original magma, the more acid 
phase which it  encloses representing a differentiate formed by 
much slower cooling of the remainder of the magma. The rela- 
tive movement of crystals with respect to the liquid from which 
they separated may be of two kinds, (a) movement under the 
influence of gravity-sinking or floating of crystals and (b)  move- 
ment by straining off or squeezing out of residual liquid by earth 
movement. Both of these processes can be applied to explain 
the more important case of differentiation exemplified by an as- 
sociated series of intrusions or extrusions. In  a crystallizing 
magma, provided viscosity does not inhibit the free movement 
of crystaliine material, as the first formed crystals are denser 
than the molten material in which they form, they should sink 
under the influence of gravity in the liquid. The lower regions of 
the rock mass into which the crystals sink become enriched, the 
upper regions impoverished, in the constituents of which they are 
formed. The sinking of crystals in  silicate melts has been both 
experimentally verified in the laboratory and observed in nature. 
Darwin long ago (1844) suggested that this process was a potent 
factor in producing diverse rock types. Turning to the evidence 
of consolidated rock masses themselves, we find intrusions in 
which such gravitational segregation is indubitably exemplified. 

Thus the concentration of early formed olivine crystals near 
the base of sheet- or sill-like intrusions has been observed in the 
case of the quartz-dolerite sill of the Palisades (Hudson river) 
and the picrite sill of Lugar (Ayrshire). Examples of this nature 
appear however to be exceptional, and indicate a n  extreme fluidity 
of the liquid magma. Most sheets or laccoliths show no hetero- 
geneity throughout the vertical extent of their mass. I n  other 
cases where a variation is observed, it  is to  be ascribed to suc- 
cessive injection of magmas of varying composition. 

I n  the magma basins of the deeper parts of the crust, the case 
may be conjectured to be otherwise. The retarding influence of 
viscosity, which appears to prevent any notable gravitative segre- 
gation in intrusive sheets cooled comparatively rapidly in those 
parts of the crust laid bare by denudation, is a t  deeper levels 
counteracted by the time factor. The extremely slow rate of cool- 
ing in these deeper regions may permit significant settling of 
crystals, giving rise to a differentiated reservoir more or less 
stratified according to gravity, more basic a t  the bottom, more 
acid upwards. The mechanism by which it is conceived a varied 
group of liquids becomes drafted off from a n  intercrustal reser- 
voir and injected to form the igneous rock bodies now made 
visible by denudation is, of necessity, one into which the element 
of speculation largely enters. Remelting of successive stratified 
layers by a gradual use of temperature from the base upwards, 
together with earth movement, the straining off of residual liquid 
from a crystalline meshwork under the influence of crustal stress, 
all are processes to  which appeal is made t o  explain not only 
the variety among associated igneous rocks injected as plutonic 
complexes but also the chronological succession of the intrusions 
themselves. 

Assimilation.-Fragments of foreign rock frequently become 
incorporated in rock magmas, and the mutual reaction between 
solid and liquid may lead to heterogeneity or the development of 
new varieties of rock. This process is known as assimilation and 
has been claimed by some petrologists as an important factor 
in petrogenesis. 

I t  seems probable that the heat effect connected with the 
solution of solid rock by a liquid magma is always negative, solu- 
tion being accompanied by absorption of heat usually of the 
order of the latent heat of melting. Simple solution demands 
large amounts of heat which are only available if the liquid 
possesses great super-heat. Intruding magmas, however, can 
scarcely be at  a temperature much above their crystallization 
range. Such effects of magma upon its enclosures, as  are ob- 
served, must therefore be attributed to  reaction and precipitation, 
which in some cases leads simply to an adjustment in the compo- 
sition and relative proportions of the existing phases, but is also 
productive of new minerals foreign to the magma, especially if 
reaction be incomplete. Where igneous rocks have absorbed 
sedimentary material in any quantity they present distinctive 
features. Granites which have assimilated shales or slates usually 
contain minerals such as andalusite, sillimanite or cordierite, which 
are foreign to normal igneous rocks. Gabbros under similar condi- 

I tions pass first into norite by the formation of rhombic pyroxene 
and anorthite a t  the expense of monoclinic pyroxene and eventu- 
ally into cordierite norites. Rocks of this character a re  well de- 
veloped in Aberdeenshire. I n  general it  may be said that there is 

1 little reason to believe that foreign rock is essential t o  the pro- 
duction of any particular type of differentiate, or that the process 
of assimilation is an important factor in petrogenesis. 

Geographica l  Dis t r ibu t ion  of Igneous  Rocks.-A study 
of the geographical distribution of igneous rocks has shown that 
the earth's surface may be mapped out into more or less definite 
petrographical provinces, each with its own community of petro- 
graphical characters. Strongly contrasted provinces may exist 

1 almost side by side, as is seen in the Tertiary Bohemian and 
Hungarian provinces standing on either side of the Carpathian I range, the one characterized by a suite of igneous rocks rich in 
alkali, the other comprising an assemblage relatively rich in 

1 lime, magnesia and iron oxide. The chain of volcanoes that 
fringes the shores of the Pacific from Tierra del Fuego t o  Alaska , and thence by Japan and the Philippines to Java and Sumatra 
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represents a province of a larger order, characterized by rocks 
which have so much similarity in many important features that 
they are certainly of allied origin. These rocks are all of Ter- 
tiary and recent age; their eruptions began in Eocene or Miocene 
times and have continued with more or less frequent intermissions 
up to the present day. The igneous rocks of the Atlantic islands 
from the Azores to  Tristan d'Acunha comprise an assemblage of 
types strikingly different from the Pacific igneous rocks. Each 
of these magmas has been taken as a type, and referred to as the 
"Pacific" and "Atlantic" magmas. Chemically the Atlantic (or 
alkali) rocks are characterized by high percentages of alkalis 
(potash and soda) in relation to  silica and a lumin~,  and mineralog- 
ically by the presence of alkali minerals, especially felspathoids 
(nepheline, sodalite, analcime, etc.). The Pacific (subalkali or 
calcic) rocks on the other hand show relatively more abundant 
lime, magnesia and iron oxides. Certain suites of rocks charac- 
terized by high potash, and mineralogically by the presence of 
leucite or abundant potash felspar and micas have in recent years 
been separated from the Atlantic suite, though they are perhaps 
not of co-ordinate importance. Rocks of this character are illus- 
trated by the Quaternary province of the Roman region; Vesuvius 
belongs to  a line of volcanoes (extending from lake Bolsena to  
the Phlegrean Fields) that have poured out lavas of this charac- 
ter. From their occurrence on the borders of the Mediterranean 
they are sometimes known as the Mediterranean suite. 

When we turn to the igneous rocks of older geological periods 
the same contrasted suites can be recognized. The midland valley 
of Scotland has been the theatre of igneous action both in Lower 
Devonian and Carboniferous times. The igneous assemblages of 
the two periods show, however, a striking contrast. The earlier 
lavas are distinctly of the Pacific type including andesites, basalts 
and rhyolites, while the Carboniferous extrusions and dike rocks 
include trachytes, teschenites, picrites and monckiquites-an 
Atlantic assemblage. Petrographical provinces are therefore 
clearly not permanent-a point to which we shall later return. 

Each of the great suites-Pacific, Atlantic and Mediterranean is 
characterized by a set of rock types which reflects the chemical 
and mineralogical peculiarities. Arranged in tabular form the 
typical assemblages of the three suites are as follows:- 
PACIFIC :- 

PLUTONIC: granites, quartz-diorites, diorites, gabbros, pyroxe- 
nites, peridotites, anorthosites. 

HYPABYSSAL: granite-porphyries, porphyrites, dolerites and 
some lamprophyres (spessartites, odinites). 

VOLCANIC: rhyolites, dacites, andesites, basalts. 
ATLANTIC :- 

PLUTOXIC : soda-granites, pulaskites, f oyaites, essexites, 
theralites. 

HYPABYSSAL: soda-granite-porphyries, pulaskite-porphyries, 
tinguaites, essexite- and theralite-porphyries and some 
lamprophyres (camptonites, monchiquites). 

VOLCANIC: pantellerites, soda-trachytes, phonolites, alkali- 
basalts. 

MEDITERRANEAN :- 
PLUTONIC: quartz-syenites, syenites, monzonites, shonkinites 

and missourites. 
HYPABYSSAL: syenite-monzonite-etc. porphyries and some 

lamprophyres (minettes, alnoites) . 
VOLCANIC: quartz-trachytes, trachytes, latites, ciminites, leu- 

citites and leucite-basalts. 
The recognition of these three suites and their distinctive prod- 

ucts constitutes without doubt the first step towards a natural 
or genetic classification of igneous rocks. 

Study of the geological relations of igneous rocks clearly reveals 
that there is a general correspondence both in time 'and space 
between igneous action and movements of the earth's crust, 
whether these be simply vertical movements of elevation and de- 
pression or tangential movements of folding and overthrusting 
which build up great mountain chains. As in crustal movements, so 
in igneous action, periods of activity have alternated with periods 
of quiescence. The movements of compression which led to the 
folded mountain chains fringing the Pacific were accompanied and 

followed by widespread vulcanicity and the movements of depres- 
sion, which in Tertiary times led t o  the formation of the Great 
Rift Valley of East Africa, were attended and followed by a great 
suite of volcanic eruptions. The interdependence of igneous 
action and crust movement is even of a still more intimate kind, 
for not only the distribution of igneous rocks, but the distribution 
of different kinds of igneous rock is seen to stand in unmistakable 
relation to the great tectonic structures of the earth. The ex- 
amples referred to above are illustrative of this conclusion. The 
volcanoes of the Pacific cordillera erupted calcic andesites and 
basalts, and are associated with granodiorite and quartz-diorite 
intrusions; the eruptions associated with the African Rift valley 
are in contrast, being of alkaline type and including soda-trachytes, 
phonolites and related alkaline lavas. Whether attention is con- 
fined to Tertiary igneous rocks or extended to those of earlier 
date, the conclusion is enforced that rocks of the Pacific suite 
are closely associated with folded mountain chains and appear in 
regions subject to movements of compression and lateral thrust, 
and that the Atlantic or alkaline suites are associated with regions 
of subsidence, subject to  tension and faulting. That a particular 
region at  successive epochs may be the theatre of action of con- 
trasted igneous suites plainly forbids the assumption that the dis- 
tribution of rock types is due to  initial heterogeneity of the 
crust. Rather it  would appear that calcic and alkaline suites are 
ultimately derived from the same primitive magmas. The manner 
of their evolution is a problem of great complexity. 

The mode of origin of the massive fringes of pegmatite mantling 
the "older granites" of the south eastern highlands of Scotland 
may perhaps provide the initial clue to the actual mechanism in- 
volved. By Barrow these pegmatite fringes are conceived to 
represent the acid residual liquid squeezed out from partially 
crystallized granite magma under the influence of crustal stress, 
To an analogous process operating a t  deeper levels, and on a 
grander scale, Harker has made appeal to account for the separa- 
tion in a horizontal sense of alkaline and calcic magmas from some 
common deep-seated stock. 

Physical  Chemis t ry  of Igneous  Rocks.-Natural rock mag- 
mas are polycomponent systems with seldom fewer than six or 
seven oxides, and no adequate discussion of their physical chem- 
istry is a t  present possible. I t  is the function of the petrologist 
to elucidate the nature and behaviour of these complex systems 
under different physical conditions. I n  the last 2 5  years much 
progress has been made on the experimental side and the founda- 
tion for an extended exploration of the crystallization history of 
silicate magmas has now been laid. The main contributions have 
come from the Geophysical Laboratory at  Washington. Investi- 
gations initially concerned with the perfection of experimental 
methods of attack have been followed by a physico-chemical study 
of simple oxides and their combinations. As yet these investiga- 
tions have been almost wholly confined to dry systems but an 
attack on wet systems with voldtile components is already in 
progress. Systems have now been investigated which approach 
in their complexity some of the simpler types of igneous rocks 
and the results obtained justify the conclusion that the fusion 
and solidificatio~i phenomena of igneous rocks are capable of 
systematic treatment. Starting with pure chemical substances 
the melting points, dissociation temperatures and inversion points 
of numerous rock-forming minerals have been determined, and the 
equiIibrium phenomena of two and three component systems in- 
volving the commoner oxides of igneous rocks have been quanti- 
tatively elucidated. This study has embraced the six binary and 
four ternary systems of the oxides, CaO, MgO, 5 0 2 ,  A1203, and 
portions of the quaternary system itself have been explored. 
The investigation of mineral inversions has provided data throw- 
ing light on the temperature of consolidation of igneous magma. 
Such of these inversions as are enantiotropic or reversible and 
take place without appreciable lag can be appropriately used as 

geological thermometers. The inversion or quartz 5750' ,B quartz 

is a striking example, as it  is accompanied by a significant volume 
change whereby it  is possible to recognize whether quartz at  ordi- 
nary temperatures has crystallized as or o r  @quartz. The criteria 
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include complicated twinning and fracturing. I t  can thus be shown 
that the quartz of granites has consolidated as @ quartz and 
therefore a t  a temperature above 575'. The quartz of many 
pegmatites and igneous quartz veins on the other hand has consoli- 
dated as ocquartz and therefore below 575'. (Note: some writers 
use a and p i n  the inverse senses.) The inversion pseudo-wollas- 

1,1go0c 
tonite .-, wollastonite provides another case, from which 

t-- 
i t  is concluded that wollastonite occurring in rocks has crystallized 
below r,rgoO. 

Some minerals melt with dissociation or incongruently. The 
most important examples are clinoenstatite dissociating a t  1,557' 
into forsterite and silica, and orthoclase with a dissociation tem- 
perature of 1,170' yielding leucite and silica. The incongruent 
melting of these two minerals has important petrogenetic impli- 
cations which will be noticed hereafter. 

B i n a r y  Systems.-The manner of crystallization of binary 
systems is dependent on the mutual relations of the constituents. 
In  the simple case of two independent components each lowering 
the melting point of the other and not forming solid solutions 
the completion of crystallization takes place at a definite ternpera- 
ture (the eutectic point) a t  which both solids separate simulta- 
neously from a solution of fixed composition (the eutectic mix- 
ture). Many examples of eutectic crystallization are known 
among silicates. I t  frequently gives rise to a graphic texture in 
which there is an intimate intergrowth of the two phases. The 
intergrowths of quartz and orthoclase in graphic pegmatites and 
micro-pegmatite are believed to be eutectic aggregates. This is 
revealed not only in  their simultaneous crystallization but also 
in their constant relative proportions (quartz 26%) orthoclase 
74%). Not all graphic textures can, however, be regarded as evi- 
dence of eutectic crystallization, nor do all eutectic mixtures form 
graphic intergrowths. 

The conception of eutectics has played an important part in 
petrogenetic theory, and-as already noted-Vogt has attempted 
to recognize in eutectics the basis of a genetic classification of 
rocks. The eutectic relation is, however, only one of a number 
of possible relations existing between two or more components 
of a system. Where two components exhibit perfect isomorphous 
relations, eutectic crystallization is eliminated and the two sub- 
stances crystallize as a single phase-an homogeneous solid solu- 
tion. Of rock-forming minerals exhibiting this relation the pla- 
gioclase felspars are the most important. The equilibrium rela- 
tions in such a system may be illustrated diagrammatically as in 
fig. I. The horizontal line represents the composition, the vertical 
the temperature. The pure components are albite and anorthite. 

Anorthite (An.) melts a t  1,550' 
C. The melting point of albite 
(Ab.) is fixed close to I,IOO'; 
its melts are highly viscous and 
crystallize only with great reluc- 
tanc-e. The upper curve of the 
diagram is the freezing point 
curve of intermediate mixtures of 
the two components. I t  is known 
as the liqz~idus. The lower curve 
is the melting point curve, or 
solidz~s. Above the liquidus all 
mixtures are liquid, below the 
solidus all are crystallized. Mix- 
tures of albite and anorthite do 

FIG. 1 
not melt a t  definite temperatures 
but have a melting or crystalliza- 

tion interval, the lower limit fixed by the solidus, the u p p r  by 
the liquidus. 

Let us consider the phenomena attending crystallization of a 
mixture of given composition. A liquid of composition AblAnl 
as the temperature falls begins to crystallize at  A. The crystals 
in equilibrium with this liquid have the composition B (AblAns), 
the liquid being always richer in albite than the crystals with 
which it  is in equilibrium. As the temperature slowly falls the 
crystals cantinue to  form, a t  the same time changing in composi- 

tion along the solidus curve by  continuous reaction with the 
liquid. Throughout the course of crystallization, this process of 
reaction proceeds until finally the crystals have the composition 
D, that of the original liquid, the last drop of liquid having the 
composition C. If,  however, equilibrium between the solid and 
liquid phases is not continuously maintained, the course of crystal- 
lization is extended. At a moderately rapid rate of cooling the 
first formed crystals of composition B are not adjusted to  the 
liquid, and there results a deposition of new layers upon the first 
formed crystals, each of composition corresponding to the tem- 
perature a t  which they are formed. When crystallization ceases, 
as the bulk composition of the crystals is that of the original 
liquid and the cores of the crystals are richer in anorthite, the 
outer layers must be enriched in albite. The composition of the 
outer layer is represented by a point beyond D and that of the 
final liquid by  a point beyond C. The process fir& described is 
exemplified in the zonary banding or zoning of the common 
plagioclase felspars in igneous rocks, Either very slow cooling 
or very rapid cooling gives crystals free from zoning; a t  inter- 
mediate rates of cooling, crystallization is accompanied by zoning, 
acd a t  some definite rate of cooling it might bc cxpcctcd that a 
maximum zoning would result in which case the final drop of 
liquid would have the composition of pure albite. 

The theoretical investigations of Roozeboom have shown that 
five types of crystallization of isomorphous substances may occur; 
in three the mutual solubility of the two components is unlimited, 
in two it  is limited, so that only mixed crystals of certain types 
may occur. Some of these have been identified in rock-forming 
minerals, others are suspected though not yet proven. 

T e r n a r y  Systems.-Crystallization is more complicated in 
ternary systems than in binary. Roozeboom and Schreinemakers 
worked out the theory of these systems. T o  represent their be- 
haviour resort must now be made to a solid figure. All possible 
mixtures of three components can be represented by points within 
an equilateral triangle, the apices of which represent the three 
components. Binary mixtures appear as points on the sides of the 
triangle. If lines be drawn through any point within the triangle 
and parallel to  its sides, they will cut the sides a t  distances which 
represent the relative proportions of the components represented 
by the point. T o  represent temperature, vertical ordinates are 
erected upon the equilateral triangle. The solid figure thus obtained 
is a triangular prism bounded above by freezing point surfaces 
meeting in boundary lines. These can be conveniently represented 
in plane projection. I n  the simplest ternary systems each pair of 
the components form a binary eutectic and the three together a 
ternary eutectic, which represents the composition i n  the system 
possessing the lowest fusibility. 

The crystallization course of such a simple system may be illus- 
trated in the diagram (fig. 2 ) .  A, B and C represent the three pure 
components, AB, BC and AC represent binary mixtures, and 
E,,, E,, and E,, the respective binary eutectics. T h e  ternary 
eutectic is represented by the point Eabe within the figure. A liquid 
of composition a when cooled to the freezing point surface sepa- 

rates crystals of the composition A, the Fi composition of the liquid moving away 
from A towards b. At b, the liquid becomes 
saturated for the component C which will 
begin to  crystallize, both A and C crystal- 

/*; 
lizing while the composition of the liquid 
changes along the boundary curve bE,,,. 

A 
E u b  

Finally B also begins to crystallize and the 
ternary eutectic point is reached a t  which 

FIG. 2 the three components crystallize simul- 
taneously in definite proportions (at E,,,) until the whole is com- 
pletely solidified. This simple ternary system though realized 
among metallic alloys-for example in the system lead-tin- 
bismuth, where the ternary eutectic melts a t  96'-has not been 
yet discovered among rock-forming silicates., There the relations 
are much more complex. 

Occurrence of inversion points in one or more of the compo- 
nents; the formation of binary or ternary compounds with con- 
gruent and incongruent melting points; the formation of isomor- 
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another type of crystallization phenomenon revealed in synthetic 
melts. In  this case an early precipitated phase reacts a t  a certain 
temperature with the surrounding liquid and a new phase is pre- 
cipitated, a reaction process of a discontinuous kind. This reaction 
is illustrated in the system forsterite (olivine)-silica. Here there 
are three solid phases, forsterite, clinoenstatite (MgSiOa) and 
cristobalite (SiO?). The monoclinic pyroxene, clinoenstatite, has 
ar, incongruent melting point and dissociates a t  I ,  j 5 7 O  into for- 
sterite and liquid. From all melts of composition between 
Mg2Si04 and MgSi03, the first phase to  crystallize is forsterite, 
which continues to  separate until the temperature of 1,557" is 
reached, when the olivine reacts with the liquid to form clinoen- 
statite. When equilibrium is established the resulting crystalline 
mass consists wholly of olivine and pyroxene. If,  however, the 
opportunity for reaction is inhibited, either by  the sinking of 
olivine crystals or by their enclosure in the reaction product, the 
course of crystallization is extended and the third phase, silica, 
is precipitated giving a mass composed of residual olivine, pyrox- 
ene and silica. 

A reaction relation of this type may effect a series of compounds 
in a crystallizing melt. These, arranged in their order of succes- 
sion, constitute a discontinuous reaction series. The combined , effects of discontinuous and continuous reaction are revealed in 
the related ternary system diopside-forsterite-silica. Here cli- 
noenstatite forms a con~plete series of solid solutions (monoclinic 
pyroxenes) with diopside; they form a continuous reaction series, 
the crystals in equilibrium with the liquid being relatively enriched 
in the magnesian end member (MgSiOs). The effect of hindering 
the reaction relations is now twofold, the residual liquid (or 
upper layers of the liquid if sinking of crystals obtains) is en- 
riched in silica and the diopsidic pyroxene, owing to the offset in 
composition. The lowest point of formation of liquid in  the 
system (there is no ternary eutectic) is the binary eutectic 
diopside-silica. 

Evidence of these reaction processes in natural magmas is by 
no means wanting. I t  is seen in zonary banding of plagioclase 
felspars and pyroxenic solid solutions. One of the most charac- 
teristic features of olivine-bearing basic rocks is the occurrence 
of olivine crystals with rounded outlines-indicative of resorp- 
tion-or with mantles of pyroxene formed a t  their expense. In  
the synthetic melts the unidirectional reaction-relation existing 
among the mineral phases results in a differentiated liquid or 
chain of liquids enriched in silica, from early separation of oli- 
vine, in albite from early formation of magnesian-rich pyroxene. 
Similar reactions proceeding in basic (gabbroic or basaltic) magma 
serve to explain in large measure the differentiation chain of the 
calc-alkaline rocks, gabbro-diorite-granodiorite, though here the 
presence of other oxides-K20, H20-and other volatile con- 
stituents is responsible for more complex reactions and new min- 
eral phases not yet included in synthetic investigation. 

Volat i le  Constituents.-The volatile constituents of magmas 
have a profound influence on the properties of the silicate solu- 
tion. Their concentration is greatly affected by changes of pres- 
sure and temperature, and equilibria in the melt are therefore of 
a very mobile kind. They reduce the viscosity of the melt, lower 
the temperature of crystallization, and are responsible for the 
precipitation of new mineral phases foreign to dry melts. By 
fractional crystallization these constituents are concentrated in the 
residual liquid and become responsible for many of the after- 
effects seen in pneumatolysis, metasomatism and ore deposition. 
The formation of amphiboles, micas and many other minerals is 
to be attributed to their presence. 

I t  has been shown that the phenomena associated with the re- 
action-relation in dry melts appear among the mineral phases of 
magmatic melts and can be interpreted in like manner. In  the 
light of laboratory experiment available petrographical data per- 
mit the conclusion that the pyroxenes, hornblendes and biotites 
form a discontinuous reaction series, pyroxene reacting with 
liquid to form hornblende, hornblende t o  form biotite. Each of 
these groups in itself as solid solutions is a continuous reaction 
series. I t  is in reactions of this kind that the ordered differentiation 
sequence gabbro-diorite-quartz diorite-biotitegrnnite, character.. 

phous mixtures, limited or unlimited, among the phases, are some 
of the many complications in silicate systems already investigated. 
As an example of a very complicated system, the ternary system 
C a 0  -Al2o3 - SiOz may be briefly noted. 

I n  addition to the three components, there are nine binary 
compounds, some with enantiotropic inversions; and three ternary 
compounds, only two of which are stable. The fields meet three 
together in a large number of -. 
quintuple points eight of which 
are ternary eutectics. Investiga- 
tion of this system has involved 
the undertaking of over 7,000 
heat treatments and microscopi- 
cal preparations. 

Among the ternary silicate sys- 
tems that have been studied 
three in particular are of great 
importance in the interpretation 
of the crystallization-history of 
rock magmas. They include those 
mixtures from which the phases, 

DIOPSIDE 

F IG.  3 plagioclase, pyroxene, olivine, 
spinel and silica have separated. An important system is that of 
diopside - albite - anorthite. The equilibrium diagram is shown in 
fig. 3. The crystallizing phases are diopside and plagioclase. These 
mixtures are therefore comparable with simple basaltic or gab- 
broic magmas on the one hand and simple dioritic (augite-diorite) 
magmas on the other according to the nature of the plagioclase. 

As before, consider the crystallization of a liquid whose compo- 
sition is represented by  the point F. (50% diopside, 50% plagio- 
clase-AblAnl). Crystallization begins with 8 separation of 
diopside (supposed to be a simple mineral and not an isomor- 
phous mixture, as it would usually be in rocks) at  about 1,275'. 
At 1,235' the excess of diopside (G) has separated out, and 
felspar begins to crystallize. I t  has about 80% anorthite (H). 
Thereafter diopside and felspar both crystallize, but as the 
temperature travels along the line EGD from G to M the compo- 
sition of the felspar changes from H to Z (if we suppose that all 
the early felspar which is unduly rich in anorthite is stage by 
stage resorbed). The resulting rock has the mineral composition 
above stated; but if resorption of felspar is incomplete the last- 
formed felspar is richer in albite and has a composition T. The 
felspar crystals in that case are zonal with basic centres. If at 
any time crystallization is suddenly brought to an end a glassy 
ground-mass will be formed, which is richer in soda and silica 
than the original magma and contains zoned felspar crystals. This 
is exceedingly like what takts place in many basaltic lavas. Again. 
if the original mixture had been richer in felspar, so that the 
composition point lay below the line DE, felspar would have crys- 
tallized out first. This seems to be in keeping with the structure 
of many dolerites, which contain felspar partly enclosed in 
augite crystals of later formation (ophitic structure), while others 
show that the augite appears in porphyritic crystals and began 
crystallizing before felspar. 

The separation of liquid from crystals can be accomplished 
not only by zoning but also by the sinking of crystals from the 
upper layers of the liquid. The resulting liquid is enriched in 
albite and, under favourable circumstances, the final liquid may 
approach the albite-diopside eutectic of composition 97% Ab, 
3y0 diopside. The analogy with the differentiation course of gab- 
broic magma is clear. A mixture rich in diopside and anorthite- 
rich plagioclase, corresponding to an anorthite-rich gabbro or 
eucrite may pass to an assemblage rich in  more acid plagioclase 
with subordinate diopside, corresponding to an augite-diorite. 
We shall see by a study of another system how this differentiation 
from a basic magma may be extended to the granitic (diopside- 
granite) stage. 

The continuous reaction relation between crystals and liquid in 
the systems just studied is of fundamental importance in  the crys- 
tallization-history of magmas. This reaction is common to all solid 
solution series, and such solid solutions are called conti?zuozts 
rrizctiovz serirc. Very similar effects, however, are produced by 
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istic of the calc-alkaline rocks now finds explanation; the con- 
tinual offset in composition of residual liquid in which water 
accumulates being accomplished by appropriate ren~oval of 
tals, either by gravitative settling or squeezing out or filtering 
of interstitial liquid by earth movement during crystallization. 

Volatile co?stituents are believed to play a prominent part in 
the evolution of rocks of the alkaline ( ~ ~ l ~ ~ ~ i ~ )  suite. ~h~~ are 
responsible for the dedication of the alkali aluminium poly- 
silicates. Both carbon dioxide and water appear to be the princi- 
pal agents in this process: Thus, reactions of the type- 

KAlSi,Os & I<AlSiOlf zSiOz 
NaAlSitOs $ NaAlSiOl+ zSi02 

z(RIgFe) SiOs (-llgFez)SiOd+ SiOz 
may represent equilibrium relations in a residual liquid rich in 
water (such as the granite stage of differentiation). If the pre- 
cipitation of alkali-felspa.rs, biotite and quartz is followed by their 
withdrawal, the concentration of nepheline molecules will lead 
finally to the separation of this constituent. Assemblages of nephe- 
line syenites, urtites and ijolites may be differentiated in this way. 

The of C02 desilicating P ~ ~ Y ~ ~ ~ ~ ~ ~ ~ ~ ~  is attested 
by laboratory experiment; and it  is that 
ates, by a process of absorption of limestone In a liquid already 
alkaline, have been effective in the generation of some alkaline 
rocks, especially those containing minerals as calcite, can- 
crinite, melanite and melilite. 

More obscurity surrounds the origin of the potassic or leucitic 
rocks. Their spatial arrangement in relation to the Pacific and 
Atlantic suites, no less than their ,-hemica1 characters reflects their 
intermediate position. They are characteristic of the region lying 
between the orogenic zones and the foreland or regions of sub- 
sidence. The position of the potassic Roman province in rela- 
tion to the Alpine orogenic zone on the one hand and the alkaline 

basin the west Mediterranean this 
tion very clearly. The formation of leucite by dissociation of 
orthoclase (incongruent melting) is an important reaction in the 
genesis of some potassic rocks. Normally in the presence of 
abundant water under cover, the desilication of the polysilicate 
would appear to  proceed a stage further in the formation of the 
orthosilicate (KAlSi04) which is precipitated in biotite-usually 
at  the granitic stage-and the generation of leucite would in some 
cases appear to be connected with a loss of water from a biotite- 
rich liquid (e.g., of the composition of minette) by its intrusion 
or extrusion near or a t  the surface. Leucite-bearing rocks are 
rare as plutonic rocks (the leucite being usually replaced by ortho- 
clase and nepheline). The generation of the potassic series may 
indeed be dependent on a prior differentiation of a magma to a 
stage in which biotite is accumulateci, as revealed, e.g., in mica- 
rich lamprophyres. 

Desilication of potash-felspar appears then as a characteristic 
reaction in rocks of the Mediterranean suite. Their relation to the 
Pacific suite is provided in the equilibria existing between potash- 
felspar, blotite, leucite and olivine; to  the Atlantic suite in the 
equilibria between alkali-felspars, felspathoids and quartz; in the 
potassic series desilicatlon of the albite molecule playing a sub- 
ordinate r61e. 

The genetic relations between the three suites are amply 
attested and enforce the conclusion that no sharp line of division 
between them is  to  be recognized. Their source is a common stock 
magma. Nevertheless we appear to  see in the relative distribu- 
tion of the three series upon the face of the globe, the influence 
of tectonic processes as an external factor exerting a profound 
influence on the trend of differentiation. 

BIBLIOGRAPHY.-Most text books of geology treat of petrology in 
more or less detail (see GEOLOGY, 3 BIBLIOGRAPHY) 

~1ementarY books on petrology include-A. Harker, Petrology for 
Students, 6th ed. (1923) ; F. Rinne, Gesteinskunde, 9th ed. (1923) ; 
J. de Lapparent, L e ~ o n s  de Petrographic (1923) ; L. V. Pirsson, Rock3 
and Minerals, 2nd ed. by A. Knopf (1926) ; G. W. Tyrrell, T h e  
Principles of Petrology (1926) ; F. H. Hatch, The  Petrology of the 
Igneous Rocks, 6th ed. (1926) ; S. J. Shand, Eruptive Rocks ( 1 9 2 7 ) .  

der Gesteinslehre, 4th ed. by A. Osann (1~23) ; F. v Wolff, Der 
Vulkanismzu, 2 vols. (12~4-22) ; R. A. Daly, Igneous Rocks and their 
Origin (1914) ; F. W. Clarke, T h e  Data o f  Geochemistry, Bull. U.S.G. 
Survey, NO. 7 7 0  (1924) ; P. Niggli, Gesteins und Mineral-provinzen 
(1923). 

For methods of investigation:-E. Weinschenk, Petrographic 
Metftods, trans. R. W. Clark (1912) ; A. Johannsen, Manual o f  
Petrographic l%fethods (1914) ; A. Holmes, Petrographic Methods and 
Calculations (1921) ; H. Kosenbusch, Mikroskopische Physzographze, 
5th ed. by E, A. wiilfing (19zI-25), 

For rock minerals:-J. P. Iddings, Rock Minerals, 2nd ed. (1911) ; 
H. Rosenbusch, Mikroskopische Physiographie, 5th ed. by 0. Miigge 
(1925-27) ; E. S. Larsen, T h e  Microscopic Determination of the 
non-opaque Minerals, Bull. U.S.G. Survey, No. 679 (1921) ; N. H. 
and A. N. Winchell, Elements of Optical Mineralogy, Pt. I I . ,  2nd ed. 
by A. N. Winchell (1927). 

On the classification of igneous rocks see especially L. Milch, Die 
Sjjstenzatik der Eruptiven ~ e s t e i n e  I .  IZ., Fortschritte der Mineralogir, 
~01s. 4-5 (1913-14) ; on their geographical distribution see M. stark, 
Petrographische Provinwn,  Fortschritte der dfineralogie, vol. 4 (1914) ; 
p. xiggli, Der Taveyannarsa,zdstein und die Eruptivgesteine der  jung- 
mediterranen Kettengebirge, Schweiz. Min .  Petr. Mitt. ,  vol. 2 (1922) ; 
C. R. Burri, Chemismus und  provinziale Verhaltnisse der jungeruptiven 
Gesteine des pazifischen Ozeans und seiner Umrandung, Ibid., vol. 6 

( l ~ $ ~ s s a r y  rock names is in A Holmes, T h e  Notnm- 
clature of Petrology (1920). See also K. H. Scheumann, Ausliindische 
Systematik, Klassifikation und  2Vomenklatur der Magmengesteine I .  
in Fortschritte der Mineralogie, vol. 10 (1~25).  

The classical works on rock synthesis include F. Fouqu6-A. Michel 
Levy, Synthtse des Mine'raux et des Roches (1882) ; J .  H. L. Vogt, 
Silikatschm~lzlosungen, I .  (1903), 11. (1904). The principal authorities 
on the analysis and chemical composition of rocks are H. S. Washing- 
ton, Manual o f  the Chemical A?zalysis of Rocks, 3rd ed. (1919) ; 
W. F. Hillebrand, Analysis o f  Silicate and carbonate ~ o c k s ,  ~ ~ 1 1 .  
U.S.G., Survey No. 700 (1919) ; H. S. Washington, CIzemical Analyses 
o f  Igneous Rocks, Prof. Paper U.S.G. Survey, No. 99 (1917). See 
also Cross, Iddings, Pirsson and Washington, Quantitative Classijica- 
t ion o f  Igneous Rocks (1902), for a chemical classification of igneous 
rocks. 

Books devoted to physico-chemical petrology, include above all 
H. Boeke, Grundlagen der physika~isch-chcmisc~elz petrographic, rind 
,d. by W. ~ i t ~ l  (1923). see also p. ~ i ~ ~ l i ,  ~i~ ~ ~ i ~ h ~ f l ~ ~ h ~ ~ ~ ~ ~  
Bestandteile im Magma (1920) ; 0. H. ErdmannsdBrffer, Grundlagen 
der Petrographic (1924) ; W. Eitel, Physikalisch-chemische Minerdlogie 
und Petrologic (1925) ; R. H. Rastall, Plzysico-chemical Geology 
(1927). For experimental work on silicate mixtures see especially the 
papers published by the workers of the Geophysical Laboratory, 
Carnegie Institution, Washington, principally in American Journal of 
Science, Journal o f  Geology (1305, etc.). 

Much information on rocks is contained in the memoirs of the 
.various geological surveys and in Quart. Joum. Geol, Sot. o f  Lo,tdon, 
Mineralogical Magazine, Geological Magazine, American Joz'rnal o f  
Science, Journal o f  Geology, American Mineralogist, Neues Jahrbi~ch 
fiiv Mineralogie (Sfuttgart) , Tschermak's Mineralogische Mittheilungen 
(Vienna), Fortschrztte der Mineralogie (Berlin), etc. (C. E. T.) 
' PETRONIUS (PETRONIUS ARBITER), Roman satirist, under 
whose name we have some considerable fragments of a remarkable 
satire or satirical romance ( P e t r o ~ z i i  Arbitr i  Sa t i rae) .  \Ve find 
various references to the author in later writers, e.g., Macrob., 
S o m n .  Scip., i. 2.8 "plots full of the fictitious adventures of lovers 
with which Arbiter occupied himself a great deal," Lydus, De 
Magistratibzcs, 41 "Turnus and Juvenal and Petronius who by 
merely pursuing abuse injured the law of satire," Sidonius Apole., 
Carm.,  xxiii. 155, etc., but none of these throw any clear light 
upon the date or personality of the writer. Modern scholarship 
inclines to identify him with Gaius (so apparently Tac., A n n .  
xvi., 17 and 18, though in both passages the reading is disputed: 
Titus is given as his praenomen in Plin. N.H. xxxvii. 20 and 
Plutarch, M o r .  60 E) Petronius, the one time favourite of Nero, 
of whose character a remarkable picture is,presented by  Tacitus 
Ann. xvi 18: "Regarding Gaius Petronius a few words must be 
said by way of retrospect His days were passed in sleep, his 

; nights in social engagements and the pleasures of life. The fame 
which other men attain by diligence he won by indolence, and 
he was not considered a debauchee and a profligate, like others , who exhaust their substance, but a man of refined luxury. His 
SaYIngs and his acts, in proportion as they were free and osten- 
tatious of recklessness, were so much the more gladly taken as 
a type of simplicity. Yet as pro-consul of Bithynia, and presently 

More advanced works include:-A. Harlrer, The  Natural History as consul, he showed himself a vigorous and capable man of o f  Igneous Rocks (1909) ; J. P. Iddings, Igneous Rocks, 2 vols. 
(1909-13) and T h e  Problem o f  LTulcanism (1914) ; H. ~ ~ ~ ~ ~ b ~ ~ ~ h ,  affairs. Then declining again upon vice, or aping vice, he was i Mfkroskopisrhe Pltysiographie, 4th ed. vol. 2 (rgo7), and Elemente admitted by Nero among the select few of his friends-the arbiter 



of elegance, those things only appealing to the jaded emperor's 
eyes and other senses which the approval of Petronius commended 
to him. Hence the jealousy of Tigellinus, as toward a rival and 
superior in the science of pleasure. And so he played upon the 
emperor's cruelty-the lust which now occupied him beyond all 
other lusts-charging Petronius with being a friend of Scae- 
vinus. . . . The emperor, as it happened, had a t  that time 
started for Campania and Petronius, on reaching Cumae, was 
arrested. H e  refused to endure the suspense of fear or hope. Yet 
he did not put away his life precipitately, but he had his severed 
veins bound up and again re-opened a t  his pleasure, while he 
spoke to his friends, not in serious language or such as might 
win him fame for his firmness, and listened to them repeating- 
not anything about the immortality of the soul and the doctrines 
of the philosophers-but light poetry and frivolous verse. To  
some of his slaves he gave largesse, to others stripes. H e  dined 
too and indulged in sleep, that so his compulsory death might 
resemble a natural one. Nor did he, like most men in their last 
moments, flatter in his will either Nero or Tigellinus, or any other 
powerful person, but he wrote out a full account-with the names 
of his associates, male and female-of the emperor's excesses and 
of every novel debauchery. This he sealed and sent to  Nero, 
and then broke his signet-ring in order that it  might not be used 
presently to imperil others." This last act is paralleled by Plin. 
xxxvii. 20, who tells how the dying Petronius broke a precious 
bowl to  prevent it falling into the hands of Nero. 

While the identity of this Petronius with the author of the 
Satirae is perhaps incapable of definite proof ( I )  the cognomen 
Arbiter-which is not a cognomen in the proper sense, but only a 
nickname-strongly recalls the expression-arbiter elegantiae- 
applied to C. Petronius by Tacitus; (2) it  is clear that the 
Petronius of Tacitus had the social experience, the temperament, 
and the ability to  compose just such a satire; (3) the internal 
evidence, vague as it  is, seems to suit the age of Nero better than 
any other. On the other hand, to imagine that the work represents 
the actual document which Tacitus describes Petronius as send- 
ing under seal to Nero is, of course, absurd. 

The surviving portions of the work are fragments from the 
I j th  and 16th books. The speaker is one Encolpius, who narrates 
the adventures of himself and his companions among the towns 
of southern Italy. The longest and, in many respects, the most 
important episode is that which is generally known as the cena 
~rimalchionis or Dinner of ~rimalchio. ~ h k  scene of the dinner 
is most probably Cumae (cf. § 53 in praedio Cumano quod est 
Trimalchionis). The giver of the feast, Trimalchio, is a fab- 
ulously wealthy freedman (8  37 "Trimalchio's estates range as 
far as a kite can fly . . . and as  for his slaves, I don't believe a 
tenth of them know their own master"), and his wife, Fortunata, 
is a strong-minded lady of the humblest origin. The sketch is a 
humorous presentation of the vulgarity and ostentation of the 
wealthy provincial. Next in importance is the episode of the 
Matron of Eplzesus, in which, for the first time, so far as we know, 
that legend is introduced into the literature of the West. 

I n  form and, to  some extent a t  least, in manner, Petronius 
continues the tradition of the Saturae Menippeae of Varro. Thus, 
passages in verse are freely interspersed in the midst of the prose, 
the longest (295 hexameters), on the Civil Wars, being probably 
intended as a parody of Lucan's Pkarsalia; another (65 iambic 
trimeters) describing the taking of Troy, then, and until the day 
of Tryphiodorus, a favourite theme of the minor poet. From 
the standpoint of literary history the work may be regarded as the 
forerunner of the novel of adventure-such as flourished in Eng- 
land in the 18th century-the type, that is, which Aristotle would 
have called "epeisodic," in which the episodes succeed one another 
without probable or necessary sequence (Arist., Poet. c. ix), and 
the interest depends, not on the evolution of a skilfully con- 
structed plot, but on the convincing presentation of individual 
episodes. 

The main purpose of the cena is the delineation of the rich and 
vulgar upstart, the nozmcuu riche, repente dives, vebrrhovros. The 
type was, of course, well known both in real life and on the stage: 
Cic., Phil. ii. 6 j ,  exultabut gazbdio persona de lnimo "modo egens 

repente dives." Aristotle describes the state of the nouveau riclze 
as "a sort of indiscipline in wealth" (Rhet. ii., 16 drrra~6evoia 
rrXoi)rou : contrast the erudito luxu of Petronius, Tac., Ann. 
xvi. 18). Ostentatious display of wealth in entertaining was a 
characteristic feature: Plut., Lacull. 40, "The daily dinners of 
Lucullus were the dinners of a nouveau riche: not only were 
there purple-dyed coverlets, cups set with precious stones, choirs 
and individual artists introduced as interludes, but also he roused 
the envy of the vulgar with the elaboration of all sorts of meats 
and curiously. prepared sweetmeats." The extreme type of the 
nouveau riche was the newly-wealthy freedman, the "newly- 
wealthy Phrygian" or Aristoph., Vesp., 1309, the V C ~ ~ ~ X O U T O S  
kaeXebBepos, who does not know either how to dress properly 
or how to behave a t  table (Lucian, Hist. Conscr, 2 0 ) ,  who, 
dining with philosophers, apes their subtleties by propounding 
the question: "Why do white and black beans alike make pale 
soup?": only to  be silenced by a reminder of his antecedents: 
"Why do white and black straps alike make purple weals?" 
(Plut. , Quaest. Conv., ii. 12), whose vulgarity reveals itself in 
an over-anxiety to please his guests: Plut., Qz~aest. Conv., vii. 3. 
"To ask what meats and sweetmeats the guest likes best. or to  
question him about different wines and perfumes," is very vulgar 
and a mark of the aouveau riche, cf. Petron. 48. "If you don't like 
the wine I'll change it." Trimalchio is a most felicitous pres- 
entation of the wealthy parvenu in his parade of his wealth- 
so frankly vulgar as to  become almost an engaging simplicity 
(8 48 "I don't have to  buy . . . everything is grown on my 
suburban estate, which I haven't seen yet. I 'm told it  joins my 
lands in Terracina and Tarentum. What I wish now is to annex 
Sicily to my little crofts so that, if I want to  go to Africa, I 
may be able to make the whole journey on my own estates"), 
his cheap sentimentality (§ 3 j Ehezc nos miseros, quanz totus 
homuncio nil est, cf. $ 72), his pretence to  learning (§ 48, "I've 
two libraries, one Greek, the other Latin"), which is only pre- 
tence (§ 71 "Gaius Pompeius Trimalchio Maecenatius lies here 
. . . Pious, brave, faithful, starting from a humble beginning 
he left a quarter of a million and never listened to a philosopher"). 

For the student of social manners, as for the student of 
colloquial language and colloquial idiom, the extant remains are 
of inestimable value, and, if only on that ground, the loss of the 
rest of the Satirae is one which, in spite of the indecency which 
mars the work, every scholar must most deeply regret. 

BIBLIOGRAPHY.-Edztio P1Z'nce#s, Venice (1499). The bulk of the 
Cena Trzmalchionis was unknown until Martinus Statilius (Petrus 
Petitus) discovered at Trau in Dalmatia a ms. (codex Traguriensis) 
containing it (pub. Padua and Paris, 1664). Editions: Burmann 
(Amsterdm, 1743) ; Bucheler (Berlin, 4th ed., 1904). Cena only, 
Friedlander (Leipzig, 2nd ed., 1906) ; Lowe (wlth Eng. trans., 
Cambridge, 1904). Lexicon to Petronius, Segebade and Lommatsch 
(Leipzig, 1898). Studies in Petronius: Collignon, Ztude szcr Pe'trone 
(1892) ; E. Thomas, L'envers de la socidte' romaine d'apris Pdtrone 
(1892). (A. W. MA.) 
PETROPAVLOVSK, ( I )  a town in the Akmolinsk district 

of the Kazakstan A.S.S.R., in 55" N. and 69" E., on the left bank 
of the Ishim river, where the Trans-Siberian railway crosses it 
Pop. (1926) 44,272. The town is a centre for caravan trade from 
the Kirghiz steppe in corn, cattle, furs, tea, wool and cotton and 
has an Asiatic appearance. 

(2) A port on the eastern shores of Avacha bay in Kamchatka, 
in the Far Eastern area of the Russian S.F.S.R. in 53" 16' N ,  
159" E. Pop. (1926) 1,670. The inhabitants are mainly Russians, 
Japanese, Chinese, Koreans and natives, and the town, which has 
been growing rapidly recently, is a centre for the fur trade. There 
are summer sailings to Vladivostok and Japan, but the harbour is 
frozen from November to May. There is a wireless station, link- 
ing with Vladivostok and with the fish canneries in the north of 
Kamchatka. The Russian Pacific fleet was stationed here for a time 
and defeated a combined attack by the French and English dur- 
ing the Crimean War. I t  was transferred in  1854 to Nikolayevsk- 
on-Amur a,nd ultimately to Vladivostok. 
PETROPOLIS, a city of the state of Rio de Janeiro, Brazil, 

in an elevated valley of the Serra da EstrEla or dos OrgBos, 2,634 
ft .  above sea level and 27 mi. N. of the city of Rio de Janeiro, 
with which it  is connected by a combined railway and steamship 



PETROVARADIN-PETTY 
line, and also by a longer railway line. Pop. (1940, including the 
municipal district) 82,960. Petr6polis is served by the Principe 
do GrZo Park railway, now a part of the Leopoldina system, which 
connects with Rio de Janeiro and Niter6i on the coast, and with 
the station of Entre Rios on the Central of Brazil railway. I t s  
favourable altitude gives the city a cool, invigorating climate. 
The rainfall is abundant, and especially so in summer (Dee. t o  
March) when the humidity is extreme. Vegetation is luxuriant. 
Its water-pourer and cool climate are making it  an important 
manufacturing town. 

Petr6polis was founded in 1845 by JuIius Frederick Knoeller 
under the auspices of the emperor of Brazil, Dom Pedro 11, 
on lands purchased in 18 2 2. The M a d  railway was opened to the 
foot of the serra in 1854, and the macadamized road (now a good 
motor road) up the serra to  the town in 1856. The mountain sec- 
tion of the railway, on the Riggenbach system, was completed in  
1883. Petr6polis has since become the summer residence of the 
diplolllatic corps and government officials. 

PETROVARADIN (German Peterwardein), a town and 
fortress of Croatia-Slavonia, Yugoslavia, situated on a promontory 
formed by a loop of the Danube; occupied by the axis in 1941. 
Pop. 5,101 I t  is connected with Novi Sad on the opposite bank 
by a railway bridge and a steam ferry. The fortifications consist 
of the upper fortress, on a lofty serpentine rock rising abruptly 
from the plain on three sides, and of the lower fortress, rising 
from the river on the northern base of the rock. 

The fortress is believed to represent the Roman Acumincum, 
and received its present name from Peter the Hermit, who in 
1096 marshalled the levies of the first crusade here. I t  was cap- 
tured by the Turks in 1526 and was retained by them for a 
period of 160 years. 

PETROVSK, the name of several Russian towns, the most 
important being Petrovsk in the province of Saratov, on the 
Medvyeditsa, a tributary of the Don, in 52" 22' N., 45' 19' E., 
and on a branch railway linking with the Volga river. Population 
18,ooo. I t  has oil pressing and flour mills, and manufactures 
agricultural machinery. 

PETROZAVODSK, the chief town in the Karelian A.S.S.R., 
of the Russian S.F.S.R. in 61' 41' N., 34' 20' E., on the west 
shore of Lake Onega, and on the Leningrad-Murmansk railway. 
POP. (1939) 69,728. 

PETRUS AUREOLUS (ORIOL), scholastic philosopher and 
monk of the Franciscan order, lived in the latter half of the 13th 
century, and died in Paris in 1321 just after his appointment as 
archbishop of Aix. H e  was one of the first to  attack the realist 
doctrines of Duns Scotus, and is interesting mainly as the pre- 
cursor of William of Occam in his revival of Nominalism. He was 
known as Doctor Facundzis and Doctor Abundans. 

PETTENKOFER, MAX JOSEPH VON (1818-I~OI), 
Bavarian chemist and hygienist, was born a t  Lichtenheim, near 
Neuburg. H e  studied pharmacy and medicine a t  Munich, and 
after tvorlring under Liebig a t  Giessen was appointed chemist to  
the Munich mint in 1845. Two years later he was chosen extraor- 
dinary professor of chemistry in the medical faculty, in 1853 he 
received the ordinary professorship, and in 1865 he became also 
professor of hygiene. I n  1894, he retired from active work, and 
on Feb. 10, 1901, he committed suicide. The reaction known by 
his name for the detection of bile acids was published in 1844. 
I n  his widely used method for  the quantitative determination of 
carbon dioxide the gaseous mixture is shaken up with baryta or 
lime water of known strength and the change in alkalinity ascer- 
tained by  means of oxalic acid. His name is most familiar in 
connection with his work in practical hygiene and nutrition. 

Pettenkofer gave vigorous expression to his views on hygiene and 
disease in numerous books and papers; he was an editor of the 
Zeitschrift fur Biologie from 1865-82, and of the Arch& fiir Hygiene 
from 1883-94. 

PETTIE, JOHN (1839-1893), Scottish painter, was born in 
Edinburgh on the 17th of March 1839. At sixteen he entered the 
T ~ ~ ~ ~ ~ ~ ~ ,  in ~ d i ~ b ~ ~ ~ ~ ,  working under Robert scott 
Lauder. His first exhibits a t  the Royal Scottish Academy were 
"A Scene from the Fortunes of Nige1"-one of the many subjects 

for  which he sought inspiration in the novels of Sir Walter Scott- 
and two portraits in 1858. T o  the Royal Academy in 1860 he sent 
"The Armourers"; and in 1862 he settled in London, where he 
joined Orchardson. I n  1866 he was elected A.R.A., and in 1874 
R.A. Pettie died at Hastings on Feb. 21, 1893. 

John Pettie, R.A. ( I ~ O ~ ) ,  b y  his nephetv Martin Hardie, gives the 
story of his life, a catalogue of his pictures, and fifty reproductit)ns. 

PETTY, SIR WILLIAM (162~-87)) English statistician 
and political economist, born on May 26, 1623, the son of a 
clothier a t  Romsey in Hampshire, received his early education 
at  the grammar school there. H e  studied for some time a t  Caen, 
and on his return to  England, seems to have entered the Royal 
N ~ ~ .  H e  went abroad again in I 643, and remained for three 
years in France and the Netherlands, pursuing his studies. I n  
1647 Petty obtained a patent for  the invention of double writing, 
i.,., a copying machine. I n  politics he espoused the side of the 
parliament. In 1 6 ~ 8  he was made deputy professor of anatomy a t  
Oxford, and on obtaining the degree of doctor of physic, 1649, was 
made a fellow of Brasenose college. I n  1654, observing that the 
admeasurement and division of the lands forfeited in 1641 had 
been "most inefficiently and absurdly managed," he  contracted 
to  execute a fresh survey, which he completed in 13 months. On 
purchasing a large estate in county Kerry, he set u p  ironworks 
in that neighbourhood, opened lead-mines and marble-quarries, 
established a pilchard fishery, and commenced a trade in timber. 
Besides the office of commissioner of distribution of the lands he 
had surveyed, he held that of secretary to the lord-lieutenant, 
Henry Cromwell, and was also during two years clerk of the 
council. I n  January 1658 he was elected to Richard Cromwell's 
parliament as  member for West Looe in Cornwall. After the 
Restoration he returned to England and was favourably received 
and knighted by Charles II. ,  who was "much pleased with his 
ingenious discourses." H e  obtained from the king a new patent 
constituting him surveyor-general of Ireland. In  1663 he in- 
vented a double-bottomed ship, which twice made the passage 
between Dublin and Holyhead, but was afterwards lost. H e  was 
one of the first members of the Royal Society, and sat on its 
council. H e  died in London on Dec. 16, 1687. 

petty's Irish survey was based on a collection of social data 
which entitles him to be considered a pioneer in the science of 
comparative statistics. H e  was also one of the first to  break 
away from mercantilist ideas, and he exhibits a statesmanlike 
sense of the elements in  which the strength of a nation really 
consists. Roscher names him as having, along with Locke and 
Dudley North, raised the English school t o  the highest point it 
attained before the time of Hume. His Treatise of Taxes  and 
Contributions contains a clear statement of the doctrine that 
price depends on the labour necessary for production. Petty is 
much concerned to discover a fixed unit of value, and he thinks 
he has found i t  in the necessary sustenance of a man for a day. 
H e  understands the cheapening effect of the division of labour. 
H e  states correctly the notion of "natural and true" rent as the 
remainder of the produce of land after payment of the cost of 
production; but he seems to have no idea of the "law of diminish. 
ing returns." H e  has much that is just on the subject of money: 
he sees that there may be an excess of it as well as a deficiency, 
and regards the prohibition of its exportation as contrary to  
sound policy. But he errs in attributing the fall of the rate of 
interest which takes place in the progress of industry to the 
increase in the quantity of money. H e  protested against the 
fetters imposed on the trade of Ireland, and advocated a union 
of that country with Great Britain. 

A complete list of his works is given in the Athenue oxonienses. The 
most important are: the Treatise o f  Taxes and Contributions (1662, 
1667 and 1685) ; Political Arithmetic, presented in ms. to Charles II., 
but, because it contained matter llkely to be offensive to France, kept 
unpublished till 1691, when it was edited by Petty's son Charles; 
Quantulumcunque, or a Tract concerning Money (1682) ; Observatior~s 
upon the Dublin Bills of Mortality in 1681 and the State of that City 
(1683) ; Essay concerning the Mzllttpltcation o f   ank kind (1686) ; 
Political Anatomy o f  Ireland (1691). Several papers appeared in the 
Philosophical Transactions. See Economic Writings of Sir William 
petty,  ed. C. H. HUH (2 V O ~ S ,  1899) ; W. Roscher, Study on Petty in 
Transactions of the Royal Scientific Society o f  Saxony (Leipzig). 



PE'I'TY SESSIONS--PE WTER 

PETTY SESSIONS: see SESSION. 
PETUNIA, a genus of plants belonging to the nightshade 

family (Solanaceae) and containing about 15 species, chiefly 
South American (southern Brazil and Argentina). The origin of 
the many hybrid garden forms is almost completely lost in ob- 
scurity, and they are hence assigned to P. hybrida. The varieties 
of petunia make admirable specimens for pot culture and for 
bedding. Many gorgeous, ruffled varieties are in cultivation. 

PETWORTH, a town in Sussex, England, js mi. S.S.W. from 
London by the S.R. Pop. (1931) 2,444. Petworth (Peartinga- 
nyrth, Peteorde, Puetewird, Pedewurde, Putteworth, Pytteworth, 
Petteworth) is named in a grant by Eardwulf, king of Northum- 
bria, to  St. Peter's church, about 791, Under Edward the Con- 
fessor Petworth was an allodial manor held by his queen Edith, 
and in 1086 Robert Fitz-Tetbald held it of Roger de Montgomery, 
earl of Shrewsbury. Petworth house dates from the 18th century 
and is remarkable for the magnificence of its interior, its wood 
carvings by Gibbons and Ritson, and its collection of pictures. 
At Bignor nearby are remains of a Roman villa. 

PEUTINGER, KONRAD (1465-1j47), German humanist 
and antiquarian, mias born a t  Augsburg. I n  1497 he was town 
clerk of Augsburg, ifnd was on intimate terms with the emperor 
Maximilian. H e  was one of the first to  publish Roman inscrip- 
tions, and his name remains associated with the famous Tabz~la 
peutingeriana, a map of the military roads of the western Roman 
Empire, discovered by Konrad Celtes. Peutinger also edited the 
Historia Gothorum of Jordanes, and the Historia gentis Lango- 
bardoruln of Paulus Diaconus. 

The Tabula peutingeriana was first published as a whole by F. de 
Scheyb (1753) ; later editions by E. Desjardins (1869-74) and C. 
Miller (1888) ; see also E. Paulus, Erkla~zing der Peuti?zgev Tafel 
(1867) ; Teuffel-Schwabe, Hist o f  Rowan L,itevature (Eng. trans., 1900). 

PEVEPJSEY, a village in Sussex, England. 65 mi. S.S E. from 
London by the S.R. Pop. (1931) 793. I t  was the landing 
place of William the Yorman on his way to conquer, and was 
the caput of the rape of Pevensey, granted by \17illiam to the 
earl of Mortain, and subsequently became the honour of the Eagle. 
Some time before the reign of Edward I. the town of Pevensey was 
made a member of Hastings and shared the liberties of the 
Cinque Ports. By an act of 1883 it  ceased to exist as a borough. 
The decline of Pevensey was caused by the recession of the sea. 
The outer wall, with towers, of the castle is Roman, and is 
generally considered to have enclosed the strong town of A~zderida. 
Within are the ruins, pr~ncipally of the 13th century, but in part 
Norman, of the castle proper, with a keep and four round towers. 
The church of St. Kicholas, close to  the castle, is Early English. 
I t  is doubtful whether Pevensey was the scene of Caesar's 
landing in 55 B.C. 

PEW, a term, in its most usual meaning, for a fixed seat in a 
church, usually enclosed, slightly raised from the floors, and 
composed of wood framing, mostly with ornamented ends. Some 
bench ends are certainly of Decorated character, and some have 
been considered to be of the Early English period. They are 
sometimes of plain oak board, 2 4  to 3 in. thick, chamfered, and 
with a necking and finial generally called a poppy head; others 
are plainly panelled with bold cappings; in others the panels are 
ornamented with tracery or with the linen pattern, and sometimes 
with running foliages. The large pews with high enclosures, known 
familiarly as "horse-boxes," and common in English churches 
during the 18th and early part of the 19th centuries, have nearly 
all been cleared away. The church of Whitby, in Yorkshire, is 
perhaps the best surviving example of an unaltered interior. 

At common law all seats in a parish church are for the common 
use of all the parishioners, and every parishioner has a right to  a 
seat without paying for it. As against the assignment and dis- 
position of seats by  the ordinary, acting through the church- 
wardens, two kinds of appropriation can be set up ( a )  by the 
grant of a faculty by the ordinary, and ( b )  by prescription, based 
on the presumption of a lost faculty. Such faculties are rarely 
grdnted now, they were formerly common; the grant was to a 
man and his family "so long as they remain inhabitants of a 
certain house in the parish." The letting of pews in parish 
churches became common in the 16th century, but there are some 

earlier instances of the use, for example a t  St. Ewens, Bristol, in 
1455. 

See A. Heales, History and Law of Church Seats and Pews (1872) ; 
Philhmore, Eccles. Law (1896), ii. 1424 SQ. 

PEWTER, an alloy, the basis of which is tin. I t  is mixed with 
another metal, generally lead, the proportions varying from six to 
four parts of the former to  one of the latter. Occasionally brass 
or copper takes the place of the lead. The Rev. William Harrison, 
writing in the time of Queen Elizabeth, a period when pewter was 
much in favour, says, "I have been also informed that i t  con- 
sisteth of a composition which hath thirty pounds of kettle brass 
to a thousand pounds of tin, whereunto they add three or four 
pounds of tin glass; but, as  too much of this doth make the stuff 
brickle, so the more the brass be, the better is the pewter, and 
more profitable unto him that doth buy and purchase the same." 

Of its antiquity it  is difficult to  speak with certainty owing to 
the doubtful meaning of the terms employed. I t  is said to  have 
been known to the ancient Chinese, and it  is claimed to have been 
made by the Chaldaeans, Egyptians and Greeks. AS to its pro- 
duction by the Romans, mention is made by  early writers, and all 
doubt has been removed by the analysis of some of the pewter 
of the Roman period found a t  Appleshaw, Hampshire, and now 
in the British Museum. From early days the rich mines of Corn- 
wall were the repository which supplied the Continent with tin of 
fine quality: it  is therefore only natural to  find the use of pewter 
very common in England and the adjacent counrries. The ordinary 
methods of working the metal were by casting, turning and ham- 
mering. The most satisfactory pewter is marked by simplicity, a 
good outline and an absence of decoration. 

The use of pewter followed three main lines: it  was employed 
for church vessels, for domestic purposes, and in a less degree for 
what might be termed civic functions. I n  England pewter was 
already used in the service of the church in early mediaeval times. 
Chalices of pewter had replaced wooden vessels before the end of 
the I I th century; but, in I I 7 j the Council of Westminster pro- 
scribed this metal and bishops were forbidden "to bless a chalice 
of pewter." From that time until the 15th century i t  was cus- 
tomary to bury a pewter chalice with the priest. Various refer- 
ences are found from which it  may be inferred that in addition 
to their silver vessels many churches possessed a chalice of pewter 
or tin destined to be buried with the priest. Such chalices have 
frequently been found on the opening of coffins. Cruets for the 
wine and water of the Mass were also of pewter. After the Ref- 
ormation and throughout the 17th and 18th centuries a large 
number of pewter vessels are found, especially flagons. The canon 
of 1603 ordered that the wine should be "brought to  the Com- 
munion table in a clean and sweet standing pot or stoup of pewter 
if not of purer metal." Many such flagons still survive, dating 
from any time up  till the end of the 18th century; they follow the 
shape of the contemporary silver vessels, the commonest being of 
cylindrical form with bold scroll handle and flat or domed lid. 
Alms dishes, patens and collecting plates are also found; a set of 
four beautiful dishes with enamelled centres dating from the 17th 
century, belong to the church of St. Katherine Cree in the City of 
London. Complete sets of communion vessels in pewter are rare. 
The Elizabethan communion cup with its band of engraved orna- 
ment is occasionally to  be met with in  pewter, a rather puzzling 
fact when it is remembered how common silver was a t  that period. 
I t  seems clear that generally speaking chalices in pewter were 
merely a makeshift. The churches of Scotland are much richer 
in communion plate than those of England. At the time of the 
Reformation St. Giles's Church, Edinburgh, possessed a pair of 
pewter candlesticks for  the high altar which were evidently con- 
sidered of value. Till the end of the 18th century pewter was 
much in use, and more and finer vessels are found there than in 
England: they comprise communion vessels including the beaker 
form of cup in common use in the north-eastern parts of the 
country, basins for  collecting alms, and a large number of com- 
munion "tokens." On the Continent pewter had a much wider 
application in church vessels and furniture; while chalices and 
patens were ordered to be of silver a t  least in part, the cruets 
were frequently of pewter. This metal, was also used for holy- 



BY COURTESY OF THE D l R E C T O R  OF THE Y I C T O R I b .  I \ N D  ALBERT MUSEUM 

ENGLISH A N D  SCOTTISH ECCLESIASTICAL A N D  DOMESTIC VESSELS 

1. Set of English communion plate from M:dhurst Church, Sussex: (a) Communion plate; pewter marks, I.E. wi th a unicorn. The original form has been altered by hammering a spout in the lip. English. 
crowned rose bearing the words "Made in London" and x crowned. 18 th  century. Diam. 1 0  in. (b) Ht. 13.3 in. 
Communion flagon, dated 1677. Ht. 1 3  in. (c) Communion cup, c. 1670. Ht. 6.4 in. 4. English and Scottish measures and flagons: (a) "Tappit hen" flagon, holding a Scotch pint. Scottish, 

2. English measures: (a) Late 17th  century. Ht. 1 0  8 in. ( b )  Early 18 th  century. Ht. 13.3 in. Maker's 18 th  century. Ht. 1 2  in. (b )  English Pewter measure encrusted with sea-water deposit. Late 17th  
mark of John Home, Snow Hill. London (c) Late 17th  century. Ht. 10.5 in. century. Thumb piece in form of Prince of Wales's feathers; finishing on the l id  in a fleur-de-lys. 

3. (a) Communion flagon. Pewter. English, 17 th  century. Ht. 12.8 in. (b) Communion flagon. Ht.  1 3  in. (c) "Tappit hen" flagon, holding a Scottish pint, late 17th  or early l g t h  century. 
Pewter, inscribed "Decemb. 25 1698 Horton." English. Ht. 9.4 in. (c) Communion flagon. Pewter. Ht. 11% in. 
inscribed "Willyam Hunt Arter Dauson, Church Wardanes of Fosdick, Anon Dom. 1639." Mark 



PLATE I1 PEWTER 

BY C O U R T E S Y  O F  T H E  D IRECTOR OF T H E  V I C T O R I A  A N D  ALBERT M U S E U M  

ECCLESIASTICAL A N D  DOMESTIC PEWTER UTENSILS,  16TH-18TH CENTURY 

1. Holy-water bucket, English, c. 1500; said to have been dug up in Whitechapel. Ht.  8.4 in. 
2. Salt cellar, English, c. 1660. Ht. 2.9 in. 
3. Pyx and pair of  candlesticks. The pyx is South German, Regensburg work, 18 th  century. Ht. 11% in. The 

candlesticks are pewter, w i th  iron prickets, Flemish, 16 th  century; from a church i n  Belgium. Ht. 15yz  in. 



PEWTER PLATE 111 

B Y  C O U R T E S Y  O F  ( I ,  2 ,  3 ,  5 )  T H E  D I R E C T O R  OF T H E  V I C T O R I A  AND A L B E R T  M U S E U M ,  ( 4 ,  6 )  C H A R L E S  G .  J .  PORT 

17TH CENTURY PEWTER 
1. Candlestick, English, late 17 th  century. Height 4.8 in. 4. German guild flagon, 17 th  century 

2. cup, Pewter, cast in relief, English, early 17th century. Height 7,3 in. 5. Canister w i th  cover. Lead, square, impressed on each of the sides w i t h  
S. George and the dragon. German, 16 th  century. Height 9$$", 5!/a1' 

3. Candlestick, bearing arms of the Pewterers' Company and maker's name, square 

Wil iam Grangr 1616. English. Height 9 . 5  in. 6. German guild cup, 17 th  century 



PLATE I V  PEWTER 

ENGLISH PEWTER DISH 

Charles I I .  dish, second half of 1 7 t h  century, engraved in the centre w i t h  the royai arms encircled by the garter, 
w i t h  supporters; surmounted by a helmet, crowned, and having above it a l ion and the in i t ia ls  C.R. Beneath Is 
the royai motto. "Dieu e t  mon droit." Along the inner r i m  is the inscription, " Vivat  Rex Carolus Secundus, Beati 
pacifici 1662." This plate was presented by a member of the royal family, possibly by George IiI., t o  Lord  Onslow, 
i n  1765. Diam. 22" 



PEWTER PLATE 1' 

F R E N C H  AND GERMAN P E W T E R  PLATES A N D  SALVERS 

1. Large salver, "Temperantia" dish, cast i n  relief, by Francois Br io t  of Lorraine, c. 1580-90, signed F.B. The 
plate is decorated w i t h  figures of Minerva and the seven arts, the four elements, and Temperance i n  the centre. 
Diam. 17v2 in. (See Plate II., fig. 1, for ewer.) 

2. Large salver cast i n  relief and set w i t h  a plaque of Limoges enamel. The band of ornament on the outer r i m  
shows scenes f rom the parable of The Prodigal Son. French, 1550-70. Diarn. 17 11/16 in. 

3. Two plates cast i n  re' ief: (a) Mark, the arms of Niirnberg, w i t h  the in i t ia ls  I.H. South German, dated 1628. 
Diam. 75'8 in. (b )  Mark.the arms of Niirnberg w i t h  the in i t ia ls  B.O. South German,dated 1619. Diam. 6.95 in. 
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water vessels (be'nitiers), crosses and crucifixes, chrismatories and 
aitar candlesticks. I n  England efforts are now being made to re- 
vive the use of pewter for altar furniture; the difficulty formerly 
presented by the softness of the metal and its liability to denting 
seems likely to be overcome by a method of hardening. 

I n  domestic life pewter played a n  important part for many 
centuries in the past. In  England its use is recorded in the 13th 
century. Edward I. is said to have owned over 300 vessels of 
pewter. The Pewterers' Company of the City of London had 
already been in existence for more than a century and a half 
when Edward IV. in 1473 presented its first charter granting the 
right of assay. London was not the only place of manufacture; 
pewter was produced in several other towns, among them being 
York, Newcastle, Exeter and Bristol. Although in great favour 
with the nobility and even with royalty in those days, its use soon 
became secondary to  that of silver and with the middle classes it 
took the same place as  silver among the wealthy. 

I n  Elizabethan days Harrison relates that it had attained a high 
degree of popularity. The old men of his village, he says, had told 
him of "the exchange of vessels, as of treen platters" into pewter, 
and wuuclcn spoons into silver or tin. "For so common were all 
sorts of treen stuff in old time that a man should hardly find four 
pieces of pewter in a good farmer's house . . . whereas in my 
time . . . will the farmer think his gains very small . . . if he 
have not . . . a fair garnish of pewter on his cupboard, with so 
much more in  odd vessel going about the house." The craft of the 
pewter had obviously reached its zenith a t  that time, and its 
popularity continued for a t  least the two following centuries. 
Tankards, measures, plates and salvers were produced, the forms 
following those of silver but with the minimum of decoration, 
as was fitting for such a metal. Engraving is used a t  times; 
the Victoria and Albert museum, London, possesses two large 
dishes of the time of Charles 11. decorated with arms and 
large flowers and fruit executed in a kind of zig-zag engraving, 
and a set of plates and dishes of the following century engraved 
with figure subjects in Hogarthian style. The use of pewter de- 
clined during the 19th century, although employed for candle- 
sticks, teapots, spoons and other domestic utensils; its manufac- 
ture survives still for tankards and measures such as are needed 
in inns and in refreshment houses. The Art  Nouveau move- 
ment in the opening years of the present century witnessed an 
endeavour to  revive the manufacture of pewter. 

I n  France pewter is found in the 14th century in  the form of 
drinking vessels, plates and salt-cellars, as well as cooking pots 
for the kitchen. Companies of pewterers existed in various towns, 
and the trade was flourishing and vigorous. I n  the 16th century 
highly ornamented pieces are found, such as those associated with 
the name of Franqois Briot, the greatest of French pewterers. His 
well-known Temperantia salver and ewer are covered with orna- 
ment in relief. On the ewer are figures of the cardinal virtues, 
while on the dish are figures of Minerva and the seven arts, with 
the four elements. A figure of Temperance occupies the central 
boss, while the whole of the remaining surface is filled with relief 
ornament. A medallion portrait of Briot appears on the reverse 
of the dish. Another salver of similar character shows scenes from 
the story of the Prodigal Son on the outer rim in relief; two inner 
borders of strapwork, masks, and other ornament surround a cen- 
tral enamelled boss. Fine examples are preserved in the Cluny 
museum, Paris. Much good pewter was produced during the I 7th 
and 18th centuries. At the end of the 19th century several crafts- 
men produced good decorative pewter worthy of the older tradi- 
tions of the art,  and following the style of the 16th century 
workers. 

Germany had an established industry of pewter a t  Augsburg and 
Nuremberg in the 14th century, Belgium and Holland perhaps 
earlier; Switzerland must have been working about the same 
time, as well as Russia and the Scandinavian countries. There is 
a greater variety of vessels and a wider application of usefulness 
than in England or Scotland. The treatment of pewter in relief 
is much more common, and it may easily be imagined how pewter 
found a natural home with the wood-panelled German or Swiss 
room for  i t s  setting, A pewter cistern and basin often of fanci- 

ful shape was a necessary adornment of the Swiss sideboard, while 
German hostels afforded much in the way of tankards and other 
drinking vessels. Some German pieces appear to  have been purely 
ornamental, as for example the plates with portraits of emperors 
in relief or with medallions of Bible scenes. Caspar Enderlein of 
Nuremberg imitated the designs of the French pewterer, Francois 
Briot, and produced a copy of his Temperantia dish. An unusual 
treatment of tankards shows a wooden vessel inlaid with pewter 
scrollwork, while in others the pewter is inlaid with brass. 

I n  Germany and Switzerland are found the enormous cups and 
flagons which formed the treasures of local trade guilds and similar 
institutions. Standing cups are as much as three feet in height, 
and one a t  least is known approaching four feet. They were 
frequently surmounted by a figure representing the trade to which 
they belonged, and a riumber of labels or medallions hanging from 
the upper part recorded the names of masters of the guild. Flag- 
ons were of capacious dimensions. Perhaps the place of honour 
may be accorded to an unusually noble example in the Victoria 
and Albert museum, London, of rather more than 20 in. in height. 
Round the upper and lower part of the body is a band of plaques 
of graceful emblematical figures taken from the designs of the 
well-known German ornamentist, Peter Flotner of Nuremberg. 
This flagon is Swiss work and dates from the 16th century. I n  
recent years pewter has been produced in Germany a t  Nurem- 
berg, Crefeld and Munich. 

I n  America pewter was much used in the early colonial house- 
holds. Some is found dating from the 17th century; but the 
period which marked its greatest production was the IOO years 
between 1750 and 1850. Boston appears to  have been a main 
centre of manufacture. Every kind of utensil was made which was 
in any way requisite for domestic purposes. Some few pieces were 
produced for church use. I t s  appearance at  a considerably later 
period than in Europe, and its persistence when other materials 
were available, prove its great popularity and the hold that it  
retained upon American taste long after it  had ceased to interest 
the European. 

i n  China, Korea and Japan the manufacture of pewter was 
known over 1,000 years ago and has continued until the present 
day. Much was produced in the 17th and 18th centuries, the 
shapes following those of bronze and porcelain; engraving was 
frequently added as  an enrichment. Pewter was used and still is 
for rim-mounts of boxes and for decorative inlay. (See  also 
DRINKING VESSELS ; METALS; BRONZE AND BRASS ; LEAD IN ART; 
SILVERSMITHS' AND GOLDSMITHS' WORK ; TIN ; COPPER.) 

BIBLIOGRAPHY.-G. Bapst, Etudes sur Pdtain duns Pantiqu'itt et au 
moyen cige (1884) ; H. Lueer und M. Creutz, Geschichte der Metall- 
kunst (1904) ; L. I. Wood, Scottish Pewter-ware (1904) ; H.  J. L. J. 
MassC, Pewter Plale (1904) ; M. Bell, Old Pewter (1905) ; Paris, MusCe 
des Arts dicoratifs, Le Me'tal (1910) ; De Navarro, Causeries on English 
Pewter (1911) ; H.  J. L. J. MassC, Chats on Old Pewter (1911) ; 
K. Berling, Altes Zinn (1920) ; G. Bossard, Die Zinngiesser der Schweiz 
und ihr U'erk (1920); H .  J .  L. J. MassC, T h e  Pewter Collector 
(1921) ; J .  B. Kerfoot, American Pewter (1924) ; H .  H. Cotterell, 
National Types of Old Pewter (1925) ; A. Riff, L'orfevrerie d'ttain en 
France (1925) ; C.  A. Markham, The "New" Pewter Marks and Old 
Pewter Ware (1928). (W. W. w.) 

PFAFF, JOHANN FRIEDRICH ( I  765-1825), German 
mathematician, was born on Dec. 2 2 ,  1765 a t  Stuttgart. H e  
studied a t  Gottingen and Berlin. 

From r 788 to 1810 Pfaff was professor of mathematics in Helm- 
stedt; from 1810 till his death, April 21, 1825, he held the 
chair of mathematics a t  Halle. His researches bore chiefly on the 
theory of series, to which he applied the methods of the so-called 
combinatorial school of German mathematicians, and on the solu- 
tion of differential equations. His two principal works are Dis- 
quisitiones anaZyticae maxime ad calczllum i?ztegralem e t  doc- 
trinanz serierum pertinentcs (4to., vol. i., Helmstedt, 1797) and 
a memoir on partial differential equations in Abh. d .  Berl. Acad. 
(1814-181 5 ) .  His method of integrating partial differential equa- 
tions of the first order with any number of variables led Jacobi 
to  introduce the term "Pfaffian problem." 

PFALZBURG : see PHALSBOURG. 
PFEIFFER, IDA LAURA ( I  797-1 8j8), Austrian travel- 

ler, daughter of a mcsshant named Reyer, was barn at Vienna 
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on Oct. 14, 1797, In  1820 she married Dr. Pfeiffer, a lawyer 
of Lemberg, who subsequently incurred official persecution and 
was reduced to poverty. I n  her later life Mme. Pfeiffer devoted 
her limited means t o  extensive travel. Her  last journey was in 
1846 to Madagascar, where she became involved in a plot to over- 
throw the government, and was expelled from the country. She 
died at  Vienna on Oct. 27, 1858. 

Her travels are described in Reise einer Wienerin in das Heilige Land 
(Vienna, 1843) ; Reise nach dem Skandinavischen Norden und der Insel 
Island (Pest, 1846) ; Eine Frauenfahrt um die Welt (Vienna, 1850) ; 
Meine Zweite Weltreise (Vienna, 1856) ; Reise nach Madagascar 
(Vienna, 1861, with a biography by her son). 

PFLANZER-BALTIN, KARL, FREIHERR VON (1855- 
19a5), Austro-Hungarian general, was born a t  Pecs in Hungary in 
1855. On the outbreak of the World War he was charged with 
the defence of Transylvania, but when the Russians crossed 
the Carpathians, Pflanzer-Baltin, with an improvised division 
threw himself on this enemy. After fighting with varying suc- 
cess in the southern part of Eastern Galicia and in the Buko~tina. 
the VII. Army under his command was driven back by  Brussi- 
lov's offensive in June 1916, whereupon he was relieved of his 
command. I n  the summer of 1918, entrusted with the command 
on the Albanian front which was yielding before the attack of 
the Entente army, Pflanzer-Baltin won back, after a brief and 
powerful attack, the old positions southwards of Fjeri and Berac. 

PFLEIDERER, OTTO (1839-1908), German Protestant 
theologian, was born a t  Stetten near Cannstadt in Wiirttemberg on 
Sept. I, 1839. From 185 7 to  1861 he studied at  Tiibingen under F. C. 
Baur; and afterwards in England and Scotland. He then entered 
the ministry, became repetent a t  Tiibingen, and for a short time 
held a pastorate at  Heilbronn (1868). I n  1870 he became chief 
pastor and superintendent a t  Jena and soon afterwards professor 
ordinarius of theology, but in  1875 he was called to  the chair of 
systematic theology a t  Berlin, having made his name by his Der 
Paulinismus, published in 1873 (and ed., 1890; Eng. trans., Paul- 
inism, 2 vols., 1873, etc.). Other important works are: Das Ur- 
christentunz, seine Schriften urzd Lehren, i n  gesclzichtlichem Zu- 
sammenhang beschrieben (1878; enl. ed. 1902; Eng. trans. 1906); 
The Development of Theology since Kant, and i ts  Progress in  
Great Britain since 1825 ( ~ S g o ) ,  written for publication in Eng- 
land ; Religionsphilosophie auf geschichtliclten Grundlage (18 78 ; 
Eng. trans., Tfte Philosophy of Religion on the Basis of i ts History, 
1886-1888). Die Entstehung des Christentums (1905; Eng. 
trans., 1906); Religion und Religionen (1906; Eng. trans., 1907); 
and Die Entwicklung des Clzristentums (1907). Pfleiderer was 
Hibbert lecturer in London in 1885, and Gifford lecturer a t  Edin- 
burgh in 1894. H e  died on July 18, 1908. I n  New Testament 
criticism Pfleiderer belonged to the school of F. C. Baur, but 
showed a greater disposition to compromise than the early Baur 
school. 

PFLUGER, EDUARD (1829-I~IO), German physiologist, 
was born in Hanau and studied under, Miiller and du Bois Rey- 
mond a t  Bonn. I n  1868 he founded the Archiv fur die gesamte 
Physiologie, and ten years later opened the new Institute of Physi- 
ology a t  Bonn. His Untersuchungen iiber die Physiologie des 
Electrotonus (1859) marked the beginning of his life-long re- 
searches on metabolism, embryology and respiration. H e  ex- 
perimented with cross-fertilization of the eggs of different species 
of frogs and became interested in the cleavage in the develop- 
ment of the eggs. H e  was able to show that the seat of respiration 
is not in  the blood or lungs, but in  the tissue. 

PFORTA or SCHULPFORTA, formerly a Cistercian mon- 
astery dating from 1140, and now a German public school. I t  is 
in the Prussian province of Saxony, on the Saale, 2 m. S.W. of 
Naumburg. The remains of the monastery include the 13th 
century Gothic church, recently restored, the Romanesque chapel 
(12th century) and other buildings now used as dormitories, 
lecture rooms, etc. There is also the Fiirstenhaus, built in  1573. 
Schulpforta was one of the three Furstenschulen founded in 
1543 by  Maurice duke, and later elector, of Saxony, the two 
others being a t  Grimma and a t  Meissen. Pforta passed to Prussia 
in 18x5. 

PFQRZHEIM, a town of Germany, in the Land of Baden, 
a t  the confluence of the Nagold and the Enz, on the margin of 
the Black Forest, 19 mi. S.E. of Karlsruhe by rail. Pop. (1939) 
78,784. Pforzheim is of Roman origin. From about 1309 to 1565 
it was the seat of the margraves of Baden. I t  was taken by the 
troops of the Catholic League in 1624, and was destroyed by  
the French in 1689. I t  has the old palace of the nlargraves of 
Baden, and the Schlosskirche, the latter an edifice of the 12th- 
15th centuries. Pforzheim is the chief centre in  Germany for 
the manufacture of gold and silver ornaments and jewellery. 

PHAEDO, Greek philosopher, founder of the Elian school, 
was a native of Elis, born in the last years of the 5th century B.C. 
In  the war of 401-400 between Sparta and Elis he was enslaved in 
Athens. H e  became a pupil of Socrates, who conceived a warm 
affection for him. I t  appears that he was intimate with Cebes and 
Plato, and he gave his name to one of Plato's dialogues. Athen- 
aeus relates, however, that he resolutely declined responsibility for  
any of the views with which Plato credits him, and that the rela- 
tions between him and Plato were the reverse of friendly. 
Aeschines also wrote a dialogue called Plzaedo. Shortly after the 
death of Socrates Phaedo returned t o  Elis, where his disciples 
included Anchipylus, Moschus and Pleistanus, who succeeded him. 
Subsequently Menedemus and Asclepiades transferred the school 
to  Eretria, where it was known as  the Eretrian school and is  
frequently identified (e.g., by  Cicero) with the Megarians. The 
doctrines of Phaedo are not known, nor is it possible to  infer them 
from the Platonic dialogue. His writings, none of which are pre- 
served, were in the form of dialogues. 

See Wilamowitz, Hermes, xiv. 189 seq. 
PHAEDRA, in Greek legend, daughter of Minos and Pasi- 

phae. With her sister Ariadne she was carried off by Theseus to  
Athens, and became his wife. On the way t o  Eleusis she met 
Hippolytus, (q.v. for the rest of the legend). 

PHAEDRUS, Roman fabulist, was by  birth a Macedonian 
and lived in the reigns of Augustus, Tiberius, Gaius and Claudius. 
According to his own statement (prologue t o  book iii.), not per- 
haps t o  be taken too literally, he was born on the Pierian moun- 
tain, but he seems to have been brought a t  an early age to  Italy, 
for he mentions that he read a verse of Ennius as a boy a t  school. 
According t o  the heading of the chief ms. he was a slave and was 
freed by Augustus. H e  incurred the wrath of Seianus, the power- 
ful minister of Tiberius, by  some supposed allusions in his fables, 
and was brought to  trial and punished. We learn this from the  
prologue to the third book. The dates of publication of the fables 
are unknown, but Seneca, writing between A.D. 41 and 43 (Consol. 
ad. Polyb. 27), knows nothing of Phaedrus, and it is probable 
that he had published nothing then. His work shows little or no 
originality; he simply versified in  iambic trimeters the fables 
current in his day under the name of "Aesop," interspersing them 
with anecdotes drawn from daily life, history and mythology. H e  
tells his fable and draws the moral with businesslike directness 
and simplicity; his language is terse and clear, but thoroughly 
prosaic. His Latin is correct, and, except for an excessive and 
peculiar use of abstract words, shows hardly anything that might 
not have been written in the Augustan age. From a literary point 
of view Phaedrus is  inferior t o  Babrius, and to his own imitator, 
La Fontaine; he lacks the quiet picturesqueness and pathos of 
the former, and the exuberant vivacity and humour of the latter. 

I n  the middle ages Phaedrus exercised a considerable influence 
through the prose versions of his fables which were current, 

I though his own works and even his name were forgotten. Of 
these prose versions the oldest existing seems to be  that known 
as the A?zo~zyt?zus h'zlanti, so called because first edited by 
Nilant a t  Leiden in 1709 from a ms. of the 13th century. I t  ap- 
proaches the text of Phaedrus so closely that it  was probably 

1 made directly from it. But the largest and most influential of the 
prose versions of Phaedrus is that which bears the name of 
Romulus. I t  contains 83 fables, is as old as  the 10th century, 
and seems to have been based on a still earlier prose version, 
which, under the name of "Aesop," and addressed t o  one Rufus, 
may have been made in the Carolingian period or  even earlier. 
Th? collection of fables in  the Weissenburg (now Wolfenbuttel) 



ms is based on the same version as Romulus. These three prose 
versions contain in all IOO distinct fables, of which 56 are derived 
from the existing and the remaining 44 presumably from lost 
fables of Phaedrus. Several scholars have tried to restore these 
lost fables by versifying the prose versions. 

The collection bearing the name of Romzrlus became the source 
from which, during the second half of the middle ages, almost all 
the collections of Latin fables in prose and verse were wholly or 
partially drawn. 

The first edition of the five books of Phaedrus was published by 
Pithou a t  Troyes in rj96. I n  the beginning of the 18th century 
there was discovered at  Parma a ms. of Perotti (1430-go), arch- 
bishop of Siponto, containing 64 fables of Phaedrus, of which 
some 30 were new. These new fables were first published a t  
Naples, by Cassitto in 1805, and afterwards (much more cor- 
rectly) by Jannelli in 1809. Both editions were superseded by the 
discovery of a much better preserved ms. of Perotti in the Vatican, 
published by Angelo Mai in 1831. For some time the authenticity 
of these new fables was disputed, but they are now generally ac- 
cepted, and with justice, as genuine fables of Phaedrus. They 
do not form a sixth book, for we know from Avianus that Phae- 
drus wrote five books only, but it is impossible to assign them to 
their original places in the five books. They are usually printed 
as an appendix. 

Since Pithou's edition in I j96 Phaedrus has been often edited 
and translated; among the editions may be mentioned those of 
Burmann (1718 and I ;z7), Bentley ( I  'j26), Schwabe (1806)~ 
Berger de Xivrey (1830), Orelli (1832), Eyssenhardt (r867), L. 
Miiller ( 1 8 j i ) ,  Rica (188j), and above all those of L, Havet 
(Paris, 189j) and J. P. Postgate (Phaedri Fabz~lae Aesopiae, 
Script. Class. Bibl. Oxon. 1920). For the mediaeval versions of 
Phaedrus and their derivatives see L. Roth, in Philologus, i. 523 
seq.; E. Grosse, in Jalzrb, f .  class. PJzilol., cv. (1872); and espe- 
cially the learned work of Hervieux, Les Fabulistes latins depuis le 
siBcle d1Augzlste jusqu'ci la fin d z ~  fnoyen age (Paris, 1884), who 
gives the Latin texts of all the mediaeval imitators (direct and in- 
direct) of Phaedrus, some of them being published for the first 
time. (J. P X.) 

PHAER (or PHAYER), THOMAS ( I  ~ I O ? - I  j60), English 
translator of Iirgil ,  was educated at Oxford and at Lincoln's Inn. 
H e  published in 153 j ilTatura breviu??~, and in I 543 Newe Boke of 
Presideqztes. He says on the title-page of his version of the Aeneid 
that he was "solicitor to the king and queen's majesties, attending 
their honourable council in the marches of Wales." He settled a t  
Kilgarran in Pembrokeshire, and combined the study of medicine 
with his legal practice. H e  wrote several medical works, and was 
admitted M.D. of Oxford in I j jg .  H e  contributed to Sackville's 
Mirrour for Magistrates, "Howe Owen Glendower, being seduced 
by  false prophecies, toke upon him to be Prince of Wales." I n  
I 558 appeared The Seven First Bookes of the E~zeidos of Virgil 
conv~r ted  into English Meter. H e  left his task incomplete. The 
translation was finished by  Thomas Tayne in I 584. Phaer was 
the first to  attempt a complete English version of Virgil, the ear- 
lier renderings of Surrey and Gawain Douglas being fragmentary. 

PHABTHON, in Greek mythology, was the son of Helios, 
the sun-god, and the nymph Clymene (Gr. p/zaetho'?z, shining, 
radiant). H e  persuaded his father to  let him drive the chariot 
of the sun across the sky, but he lost control of the horses, and 
driving too near the earth scorched it. To  save the world from 
utter destruction Zeus killed Phaethon with a thunderbolt. H e  
fell t o  earth a t  the mouth of the Eridanus, a river of northern 
Europe (identified in later times with the Po) ,  on the banks of 
which his weeping sisters, the Heliades, were transformed into 
poplars and their tears into amber. The story is most fully told 
i n  the 114eta1norpltoses of Ovid (i. 7 50, ii. 366, and Nonnus, Dio- 
~zysiaca, xxxviii). The fall of PhaEthon is a favourite subject, 
especially on sarcophagi, as indicating the transitoriness of human 
life. 

See G. Knaack, "Quaestiones phaethonteae," in Philologisclze Unter- 
sucizunge+t (188;) ; UTilamowitz-M~llendorff and C. Robert in 
Hermes, xviii. (1883) ; Frazer's Pauranias, ii. 59, which gives interesting 
parallels; S. Reinach, Revue de Phist. des religions, lviii. (1908). 

PHAETON, a low form of horse-drawn carriage also known 
as pony phaeton, likewise a high carriage with back to back seats. 
In  the United States the term has been quite generally applied 
to an open type of automobile body with two fixed seats, 
four doors, folding top and removable curtains (See TOURING 

CAR.) 
PHAGOCYTOSIS is the property possessed by many animal 

cells of engulfing particles by virtue of their power of amoeboid 
movement. Primarily this power was directed towards nutrition 
but in higher organisms it  has been developed for different pur- 
poses and in pathology a t  the present day bears a wider meaning. 
The particle having been englobed, one of three things may hap- 
pen: ( I )  If the particle be digestible the cell secretes a digestive 
fluid, a food vacuole is formed, the particle is gradually dissolved 
by the secretion and the products absorbed into the cell sub- 
stance. (2) I f  the particle be indigestible, it is retained within 
the ceIl for a time and ultimately discharged. The particle en- 
globed may comprise almost any material, but if i t  is t o  serve as  
a food it must be of animal or vegetable origin. At the time of 
ingestion it  may be dead or living. If living the organism is first 
killed and then digested or ( 3 )  the organism may prove resistant, 
multiply and finally destroy the cell, when a number of organisms 
are set free. This is one of the means by which, in the higher 
organisms, a local infection may become distributed through the 
organism. Digestion within a cell is fermentative; a proteolytic 
ferment has been prepared from the bodies of amoebae which is 
active in acid, neutral or especially alkaline media. 

The study of phagocytosis was largely extended in the elabora- 
tion of Metchnikoff's view of the nature of immunity. Thus, t o  
take an instance from the sponges, minute organisms, which have 
penetrated the pores of the sponge are seized by the ciliated or 
amoeboid cells lining those spaces, and are then killed and digested. 
I t  is readily understandable that we should find such cells on 
the external surface of an organism or lining the alimentary tract. 
But in addition there are many fixed or wandering cells within 
the body in which phagocytic power is retained and markedly 
developed. They remove foreign material or debris which may 
occur within a tissue. For instance, as the result of an injury, 
inflammatory process, etc., cells and other structures of a tissue 
are destroyed. One of the processes preliminary to  repair consists 
in the removal of the resulting debris, which is effected by phago- 
cytes. A similar process is seen with red biood corpuscles which 
have escaped into a tissue through rupture of capillaries. Foreign 
particles accidentally gaining admission to a tissue are in many 
cases removed in a similar manner, e.g., soot particles which have 
passed through the respiratory surface are largely removed by  
phagocytes and carried to the bronchial lymphatic glands. Very 
commonly living organisms effect an entrance through wound sur- 
faces, the alimentary surface, etc., and one of the processes em- 
ployed for their destruction and removal is that of phagocytosis. 
Hence the phagocytes are regarded as scavengers of the tissues. 

I n  the above-named instances the phagocytes are chiefly wan- 
dering cells brought to the seat of their activity by the blood. I n  
any tissue where the process is going on phagocytes have ac- 
cumulated in large numbers. They have been attracted to  the 
damaged area by the chemical process of chemiotaxis. At the 
seat of the change chemical substances are produced (see PATH- 
OLOGY) which act upon the phagocytes, causing them to migrate 
towards the source-positive chemiotaxis. The same chemical 
stimulus in a higher concentration may repel the cells-negative 
chemiotaxis. Instances of this are especially frequent in relation 
to micro-organisms and phagocytes. 

Metchnikoff held the view, and supported it  by many experi- 
ments that immunity and susceptibility to infective disease are  
essentially matters of phagocytosis but this eclectic view is now 
obsolete though it is not denied that phagocytosis plays an im- 
portant part in removing bacterial and other debris rendered 
harmless by other means (see IMXUXITY). 

As regards the different varieties of phagocytes, leaving apart 
the cells lining the alimentary tract, a number of free cells possess 
amoeboid properties as well as also a number of fixed cells. I n  the 
latter category are the nerve cells, the large cells of the spleen 
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pulp and of lymph glands, certain endothelial cells, the neuroglia 
cells, and perhaps certain cells of connective tissues. Those 
of greater phagocytic activity are the large splenic and lymph 
cells, the neuroglia cells and certain endothelial cells. With 
regard to the wandering cells some are certainly non-phagocytic, 
for instance the lymphocytes. The polymorphonuclear, the large 
hyaline and the eosinophil leucocyte are phagocytic. Metchnikoff 
therefore divided the phagocytes into two classes-the micro- 
phages, comprising the polymorphonuciear and the eosinophil 
cell, and the macrophages, containing the large hyaline cell, the 
cell of the splenic pulp, the endothelial cell and the neuroglia cell. 

The two principal groups of leucocytes are generally spread 
throughout the vertebrates. Instances of each kind are found even 
in the lamprey. Cells which show but small differences from the 
analogous cells of mammals are found in the alligator. 

(T. G. B.) 
PHAGOTUS, a curious reed instrument, developed by Afra- 

nio Albanesi of Pavia (16th century) from the ancient Serbian 
bagpipe or piva. I t  was shaped like the letter H,  the upper part 
of each side pillar containing the sound-producing tubes, pierced 
with finger-holes, and the wind supply being provided by an at- 
tached air-reservoir in the form of a bag, and bellows. 

PHALANGER, a name applied to the members of the dip- 
rotodont marsupial family Phnlangeridae (see MARSUPIALIA). 

Phalangers are small or medium-sized woolly coated animals, 
with long, often prehensile tails, large claws and opposable, nail- 
less, first hind-toes. They are nocturnal in habit and feed on 
fruit, leaves and blossoms, though a few are insect-eaters. Sev- 
eral possess gliding membranes between the fore and hind limbs. 

The ring-tailed phalangers (Pseudochirus) of Australia and 
New Guinea are the most generalized forms. Allied to them is 
the Australian "flying-squirrel" (Petauroides volans), ranging 
from Queensland to Victoria. Another flying genus is Petaurus, 
with several species on the Australian continent, Aru Islands and 
New Guinea. A third ~ a r a c h u t -  
ing form is the minute icrobates 
pygmaeus of East Australia. 

The cuscuses (Plzalanger) are 
arboreal animals, the size of cats. 
They inhabit the Solomon Is- 
lands, ranging thence to the 
Moluccas and Celebes, being the 
only Old World marsupials found 
west of New Guinea. The fur 
is woolly and the tail prehensile. 
Nearly allied to these are the 
Australian forms, of which the 
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VULP INE P H A L A N G E R ( T R I C H 0 S U R U S  
V U L P E C U L A )  

brush-tailed phalanger (Trichosurus vulpecula), about the size of 
a small fox, is the best known. Other species are T. fuligi~zosus of 
Tasmania and T. ca?zj?za of South Queensland and New South 
Wales. 

PHALANX, the name, in Greek history of the arrangement of 
heavy-armed infantry in a single close mass of spearmen (Gr. 
+&Xayg, of unknown origin) (see ARMY : History). 

PHALARIS, tyrant of Acragas (Agrigentum) in Sicily, c. 
570-jj4 B.C. H e  was entrusted with the building of the temple 
of Zeus Atabyrius in the citadel, and took advantage of his posi- 
tion to make himself despot (Aristotle, Politics, v. 10). Under 
his rule Agrigentum seems to have attained considerable prosper- 
ity. H e  supplied the city with water, adorned it with fine build- 
ings, and strengthened it with walls. On the northern coast of 
the island the people of Himera elected him general with absolute 
power, in spite of the warnings of the poet Stesichorus (Aristotle, 
Rhetoric, ii. 20). According to Suidas he succeeded in making 
himself master of the whole of the island. He was at last over- 
thro

w

n in a general rising headed by Telemachus, the ancestor 
of Theron (tyrant c. 488-472), and burned in his brazen bull. 

After ages have held up Phalaris to infamy for his excessive 
cruelty. In  his brazen bull, invented, it is said, by Perillus of 
Athens, the tyrant's victims were shut up and, a fire being kindled 
beneath, were roasted alive, while their shrieks represented the 
bellowing of the bull. Perillus himself is said to have been the 

first victim. There is hardly room to doubt that we have here a 
tradition of human sacrifice in connection with the worship of the 
Phoenician Baal (Zeus Atabyrius) such as prevailed at  Rhodes. 
The Carthaginians carried away a brazen bull from Agrigentum to 
Carthage but it was restored by Scipio. 

Later tradition represented Phalaris as a naturally humane 
man and a patron of philosophy and literature. Plutarch, though 
he takes the unfavourable view, mentions that the Sicilians gave 
to the severity of Phalaris the name of justice and a hatred of 
crime. (Suidas, s.v.; Diod. Sic. ix. 20, 30, xiii. go, xxxii. 2 j; 
Polybius vii. 7, xii. 25; Cicero, De Oficiis, ii. 7, iii. 6.) 

The letters bearing the name of Phalaris (148 in number) are 
now chiefly remembered for the crushing exposure they received at 

I the hands of Richard Bcntley in his controversy with the Hon. 
Charles Boyle, who had published an edition of them in 169;. The 
first edition of Bentley's Dissertation on Plzalaris appeared in 1697, 
and the second edition, replying to the answer which Boyle published 
in 1698, came out in 1699. Bentley proved conclusively that the letters 
were written by a sophist or rhetorician (possibly Adrianus of Tyre, 
died c. A.D. 192) hundreds of years after the death of Phalaris. Su'idas 
admired the letters, which he thought genuine and in modern times, 
before their exposure by Bentley, they were thought highly of by 
some (e.g., Sir William Temple in his Essay on Ancient and Modern 
Learning), though others, as Politianus and Erasmus, perceived that 
they were not by Phalaris. The latest edit'ion of the Epistles is by 
R. Hercher, in Epistolographi graeci (1873), and of Bentley's Disserta- 
tion by W. Wagner (with introduction and notes, 1883) ; see especially 
R. C. Jebb, Life of Bentley (1882). 

PHALAROPE, the name given to birds of the genus Phal- 
aropus, of which there are three species. The phalaropes are allied 
to the sandpipers (q.v.), from which they differ in their swimming 
habits and the lobed membranes that fringe their feet and by the 
close nature of the lower plumage. They are aquatic birds, spend- 
ing the winter on the open sea. The male is less brightly coloured 
than the female and performs the duties of incubation. The red- 
necked phalarope (P.  kyperborezls) breeds in the Hebrides and 
Ireland but the group as a whole is an Arctic one. One species, P. 
wilsoni, is exclusively American, the others extend also to Europe. 

PHALLICISM or PHALLISM, an anthropological term ap- 
plied to that form of worship in which adoration is paid to  the 
generative function symbolized by the phallus, the male organ 
(from Gr. +aXX6s). The same principle is a t  the root of the 
nature worship of Asia Minor, whose chief deity, the Great Mother 
of the Gods (q.v.), is the personification of the earth's fertility: 
similarly in India worship is paid to  divine mothers; the phallus 
is called linga or lingam, with the female counterpart called yoni; 
the linga symbolizes the generative power of Siva, and is a charm 
against sterility. The rites classed together as Sakti puja represent 
the adoration of the female principle. Phallic emblems are found 
in many parts of the world. The tendency, however, to identify 
all obelisk-like stones and tree trunks, together with rites like 
circumcision, as remains of phallic worship, has met with much 
criticism, and the best modern view is that phallicism never de- 
veloped into an organized cult, e.g., Robertson Smith, Religion 
of the Semites, 3rd ed., pp. 456 and 688. 

PHALSBOURG, a town of France, in  the department of 
Moselle, on a plateau (1,080 ft.) above the main road from Sa- 
Verne to Nancy and Metz, 2 5  mi. N.W. of Strasbourg by rail. Pop. 
(1936) 1,908. The principality of Phalsbourg, of which this town 
was the capital, originally a part of Luxembourg, belonged in turn 
to the bishop of Metz, the bishop of Strasbourg and the duke of 
Lorraine, and passed to France in 1661. The town commands the 
passes of the Vosges, and was strongly fortified by  Vauban in 
1680. Of these fortifications only the Porte de France and the 
Porte d'Alsace remain. Trade is in domestic kirsch. 

PHALTAN, a native state of India, in the central division 
of Bombay, ranking as one of the Satara jagirs. Area, 397 sq.m.; 
pop. (1g31), 58,761. The town of Phaltan is 37 m. north-east of 
Sat-; POP. (1931), 9,596. 

PHANARIOTES, a name derived from Phanar, the chief 
Greek quarter a t  Stamboul, where the oecumenical patriarchate 
is situated, and applied to those members of families resident in 
the Phanar quarter who between the years 1711 and 1821 were 
appointed hospodars of the Danubian principalities; that period 
of Moldo-Wallachian history is also usually ternled the Pba- 
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nariote epoch. The active part taken by the Greek princes in the 
revolt of 1820-21 induced the Porte to revert to the appointment 
of native princes. 

PHANIAS, of Eresus in Lesbos, Greek philosopher and his- 
torian, important as an immediate follower of and commentator 
on Aristotle, came to Athens c. 332 B.c., and joined his compatriot, 
Theophrastus, in the Peripatetic school. His Analytica, Cate- 
goriae and De interpretatione, which were either paraphrases or 
critical commentaries, seem to have added little to Aristotle's 
own writings. Alexander of Aphrodisias refers to a work xpbs 
Ai66wpov) and Athenaeus quotes from another treatise, Against 
the Sophists. H e  and Theophrastus also carried on the physical 
investigations of Aristotle; Athenaeus frequently quotes from a 
work on botany which manifests great care in definitions and ac- 
curacy of observation. The chief of his historical works were 
the Prytaneis Eresii, which was either a history of his native place 
or a general history of Greece arranged according to the period 
of the Eresian magistracy and works on the Tyrants of Sicily 
and on tyranny in general, which are frequently quoted on ques- 
tions of chronology (e.g., by Plutarch, Suidas, Athenaeus). To 
the history of Greek literature he contributed works on the poets 
and on the Socratics, both of which are quoted. 

PHANTASMAGORIA, a name invented by a certain Phi- 
lipstal in 1802 (from Gr. +hv~auya, phantasm, apparition; and 
hyopk, assembly) for a show or exhibition of optical illusions pro- 
duced by means of the projecting lantern (see LANTERN). The 
word has since been applied to  any rapidly or strikingly changing 
scene, or disordered phantasy. 

PHARAOH (Par'oh), the Hebraized title of the king of 
Egypt (q.v.), in Egyptian Per-'0; Pheron in Herodotus represents 
the same. I t s  combination with the name of the king, as in 
Pharaoh-Necho, Pharaoh-Hophra, is in accordance with con- 
temporary native usage: the name of the earlier Pharpoh Shishak 
(Sheshonk) is rightly given without the title. In  hieroglyphic 
a king bears several names preceded by distinctive titles. In the 

IVth Dynasty there might be four of the latter: ( I )  $& identify 

ing him with the royal god Horus; the name is commonly written 
in a frame representing the facade of a building, perhap: 

a palace or tomb, on which the falcon stands. ( 2 )  lbli connect. 

ing him with the vulture and uraeus goddesses, Nekhabi and Butc 

of the south and north. (3) a hawk on the symbol of gold, 

signifying the victorious Horus. (4)  4% the old titles of the 

rulers of the separate kingdoms of Upper and Lower Egypt, to 
be read stni, "butcher(?)" and byf i ,  "beekeeper(?)." The per- 
sonal name of the king followed (4), and was enclosed in a car- 
touche C31 apparently symbolizing the circuit of the sun which 
alone bounded the king's rule. Before the IVth Dynasty the car- 
touche is seldom found: the usual title is ( I ) ,  and (3) does not 
occur. I n  the Vth Dynasty the custom began of giving the king 
at  his accession a special name connecting him with the sun: 
this was placed in the cartouche after (4),  and a fifth title was 
zdded: ( 5 )  Si-re, "son of the Sun-god," to precede a car- 
touche containing the personal name. The king was briefly spoken 
of by his title stni (see 4), or hnm-f, "his service," or I ty ,  "liege- 
lord." These titles were preserved in the sacred writing down to 
the latest age. An old term for the royal palace establishment 
and estate was Per-'0, "the Great House," and this gradually be- 
came the personal designation of Pharaoh. (F. LL. G.) 

PHARISEES, a sect of the Jews first mentioned by Josephus, 
(Ant. xiii., 5, 9). Their activity extended over a period of three 
ctnturies (from c. 135 B.c.-A.D. 135). They first emerged as an 
organized party in the reign of John Hyrcanus and were active 
down to the time of Hadrian. We may assume that the Pharisees 
occupied a position of considerable influence and power during 
the reign of John Hyrcanus (135-105 B.c.). Later, in the reign of 
Alexander Jannaeus (104-78 B.c.) they appear to have quarrelled 

with the Maccabaean ruler (who, it  must be remembered, func- 
tioned as high priest as well as king) and the quarrel lasted some 
time. The breach was healed in the reign of his widow Salome 
Alexandra (78-69 B.c.). During the New Testament period the 
Pharisees, as is evident from the pages of the New Testament, 
played a dominating part in Jewish communal life. 

Their general aim was to develop and deepen the work of the 
earlier Hasidim in making the Torah the accepted rule of life for 
the mass of the Jewish people. Their work was astonishingly suc- 
cessful. They made the synagogue a permanent and widespread 
institution of Jewish life. Here in the weekly assemblages the 
lections were read and expounded to the people; the synagogue 
prayers were developed and made familiar. They also organized a 
system of elementary religious instruction. 

Origin of the Name.--Of the various explanations of the 
name, the view of Lauterbach is most plausible, that  the term 
(which means "separated7' or "expelled") is due to  an actual event, 
viz. the expulsion of the lay teachers from the priestly Sanhedrin. 
I t  must be remembered that during the Persian period of the Post- 
Exilic epoch the schools which perpetuated the teaching of the law 
were priestly in character and the actual teachers were themselves 
priests. These earlier Sopherzm were also responsible for the 
actual transmission of the text. The system lasted on till the 
earlier part of the Greek period. Then the earlier simplicity and 
self-contained character of the Jewish community began to break 
down under the influence of Greek conditions. This applied also 
to  the teaching of the law to the people. "Laymen arose who had 
as much influence among the people and with the government as 
the High-Priest, and they became leaders." These laymen were 
practically the Pharisaic party who were able to force some of 
their party into the priestly Sanhedrin. Later a crisis arose in the 
Sanhedrin and the lay leaders were apparently expelled-hence the 
name Pharisees. As is well known, the Pharisees stood for the 
oral law as well as for the written, and one of their chief pre- 
occupations was to deduce arguments for linking up popular cus- 
tom with the written text of the Pentateuch. They were thus led 
to develop an ingenious system of exegesis which in course of time 
resulted in the development of a vast hermeneutical literature. 

In  order to estimate Pharisaism aright during its active period 
it  isnecessary toremember that it was sharply divided into warring 
sects and schools. These are probably not exhausted by  the rival 
schools of Hillel and Shammai; and the polemic of Jesus in the 
Gospels was primarily directed not against the party as  a whole, 
but -against one section of it ,  an extreme wing oi the followers of 
Shammai who were open to the charge of formalism and 
hypocrisy. It is probable that the Shammaites were in  the ascend- 
ent a t  this time; later, after A.D. 70, the milder peace-loving 
school of Hjllel predominated. Pharisaism was the dominani 
factor in the development of orthodox Judaism, which assumed a 
more or less permanent form in the Rabbinical system. I t s  main 
interest was to bring the sanctions of religion into this life. This 
tendency also appears in its Messianic doctrine, which i t  has im- 
pressed on all parts of the synagogue liturgy. I t s  Messiah is not 
the transcendental and heavenly figure of some of the apocalyp- 
tists, but a purely human son of David. See G. F. Moore, Juda- 
ism; Art. "Pharisees" in Enc. Rel. and Ethics. (G. H .  B.) 

PHARMACOLOGY. In  English-speaking countries, and by 
the majority of German writers, the term pharmacology is applied 
to the study of the action of chemical substances (as apart from 
foods) on all kinds of animals, from bacteria up to man; it is, in 
fact, a comparative study of the action of chemical bodies on in- 
vertebrate and vertebrate animals. 

Pharmacology is a branch of biology; i t  is also closely con- 
nected with pathology and bacteriology, for certain drugs produce 
structural as well as functional changes in the tissues, and in germ 
diseases the peculiar symptoms are caused by foreign substances 
(toxins) formed by the infective organisms present in the body. 
The effects of many of these toxins bear a close resemblance to  the 
action of certain well-known drugs, as in the case of tetanus toxin 
and strychnine, and are studied by the same methods. 

I The rapid growth of the science of pharmacology has been one 1 of the most striking features of the development of the science 



of medicine during the twentieth century. 
Organic  Chemistry.-The only substances available for medi- 

cal use a century ago were certain inorganic salts and crude 
vegetable extracts. The development of organic chemistry pro- 
vided therapeutics with purified active principles of the crude 
vegetable extracts, and thus the use of crude preparations of 
unknown strength was replaced to a large extent by the use of 
chemical substances of known composition. Organic chemistry 
rendered a still more important service to  pharmacology with the 
synthesis of organic compounds by which the number of sub- 
stances available for use in therapeutics was increased indefinitely. 

The anaesthetics, ether (1846) and chloroform (1847), were 
the first synthetic organic compounds to be used extensively in 
medicine. Twenty years later the first synthetic hypnotic, chloral 
hydrate, was introduced, and about 1885 the coal tar antipyretics, 
acetanilide and antipyrin, were discovered. Since then hundreds of 
new and valuable synthetic drugs have been discovered. 

Salvarsan.-The discovery by  Ehrlich in  1910 of salvarsan 
(q.v.), a potent remedy for syphilis, estabiished a new method of 
research which has since yielded other results of great impor- 
tance and promises to  produce even greater successes. 

I n  his search for a substance which would kill the infectious 
organism of syphilis (q.v.), the Treponema pallidurn, without in- 
juring the patient, Ehrlich started with the knowledge that allied 
organisms, the trypanosomes, were killed by certain dyes and 
organic arsenic compounds. Not  content with a random examina- 
tion of the known compounds, he determined quantitatively which 
types of compounds were the most satisfactory for his purpose and 
then got new compounds prepared according to a definite plan. He 
made a systematic examination of a long series of organic arsenic 
compounds, determining in each case the minimal dose of the 
drug which wouid cure an animal infected with trypanosomes 
(minimal curative dose) and the maximal dose which the animal 
could tolerate (maximal tolerated dose). H e  termed the ratio:- 

(maximal tolerated dose) 
(minimal curative dose) 

the therapeutic index, and sought for a drug with the highest 
possible therapeutic index. The compound salvarsan or arseno- 
benzole was the 606th arsenic preparation investigated, and in 
1910 it was introduced as a remedy for syphilis. Two years 
later, Ehrlich introduced neosalvarsan or novarsenobenzole, which 
has to a large extent replaced salvarsan in the treatment of syphilis 
(see VENEREAL DISEASES). Ehrlich's brilliant success stimulated 
an intensive investigation of the action of organic metallic com- 
pounds upon diseases due to  infections by animal parasites. 

New Methods.-A number of important new methods of treat- 
ment have been discovered. Intramuscular injections of bismuth 
salts have been found to be of value in the treatment of cases of 
syphilis which are refractory to the organic arsenicals. Salts of 
antimony also have been found to have important new therapeutic 
actions. A century ago the production of subacute antimony 
poisoning by large doses of tartar emetic was a routine treatment 
for a very large number of diseases, but the revolt against the 
"heroic" methods of treatment of disease, in the middle of last 
century led to tartar emetic being almost abandoned as a thera- 
peutic agent. The drug was discovered to possess the new and 
important therapeutic action of acting like arsenic as a specific 
disinfectant for animal parasites (see HOOKWORM). Intravenous 
injections of antimony salts have been found of great value in 
treating various diseases due t o  trypanosomal infection, and also 
have been found to cure the disease bilharziasis ( q . ~ . ) .  

Perhaps the most important internal disinfectant to  be dis- 
covered is the compound "Bayer 205," a derivative of the dye 
trypan blue. This substance has a powerful action both in pre- 
venting and relieving the trypanosomal disease sleeping sickness 
( q . ~ . ) ,  the worst scourge of tropical Africa. 

Mollgaard showed recently that an organic compound of goId, 
sodium aurithiosulphate, named "sanocrysin" can produce very 
remarkable curative effects, in a certain proportion of cases of 
tuberculosis (q.v.), but is equally capable of producing deleterious 
effects, and therefore great care is needed in its administration. 

Antiseptics.-The special conditions of World War surgery 
made the discovery of powerful wound disinfectants an urgent 
problem, and a number of new disinfectant compounds of great 
activity were discovered, for example the dye "acriflavine," and 
the quinine derivatives "vuzin" and "optochin" ( se i  ANTISEPTICS). 
Although the synthesis of the alkaloid quinine has not yet been 
effected, nevertheless its chemical structure is known, and it  is 
possible to modify the structure of the alkaloid and thus produce 
new compounds. Vuzin and optochin are two quinine derivatives 
which differ from quinine in  having a far more potent disinfectant 
action on bacteria. Another important new wound disinfectant is 
chloramine-T, a n  organic chlorine compound which acts by slowly 
liberating chlorine. The disinfection of the kidney and the bladder 
is another important problem in which advances recently have 
been made. A new organic compound termed hexyl resorcinol 
appears to be a very powerful urinary disinfectant. 

Use of A c t i v e  Principles.-Most of the advances mentioned 
hitherto have depended upon the discovery of new synthetic 
organic compounds of greater potency than any known hitherto, 
but cures for other diseases have been discovered by substituting 
purified active principles for crude vegetable extracts. 

Ipecacuanha has been known for more than a century to  benefit 
amoebic dysentery, but the administration of the drug by mouth 
was limited by its action as an emetic. Sir Leonard Rogers showed 
in 1912 that subcutaneous injections of the alkaloid emetine, the 
chief active principle present in ipecacuanha, usually produced a 
rapid cure in cases of amoebic dysentery (see DYSENTERY). 

Similarly, i t  has been known for many years that leprosy (q.v.) 
is often benefited by  administration of Chaulmoogra oil, but it  was 
found impossible to  administer large doses of this oil by mouth on 
account of its irritant properties, Organic chemists isolated from 
Chaulmoogra oil certain complex fatty acids named hydnocarpic 
and chaulmoogric acids, which were believed to be the chief active 
principles present in the oil. Sir Leonard Rogers in India and 
Heiser in the Philippines introduced the method of injecting prep- 
arations of these purified fatty acids intravenously or  intramus- 
cularly alld obtained remarkable curative effects even in the cases 
of leprosy of many years' duration (see LEPROSY). The most 
striking recent successes of pharmacology have been achieved in 
the cure of infectious diseases, because in  most other serious 
diseases some vital organ has received irreparable damage, which 
drugs may alleviate but cannot cure. 

Anaesthet ics  and Hypnotics.- Important progress has, how- 
ever, been made in the discovery of drugs needed to produce cer- 
tain temporary alterations in the functions of the body. General 
anaesthetics are perhaps the most important group of drugs of 
this class. I n  1924 and 1925 acetylene and ethylene were tried 
as substitutes for nitrous oxide, but a t  present it  is doubtful 
whether the new gases will prove superior to  nitrous oxide. 

Many drugs produce some very useful action but have in addi- 
tion some highly undesirable side action. Cocaine (q.v.), for 
example, is an excellent local anaesthetic, with the grave dis- 
advantage of sometimes producing dangerous effects on the brain. 
Of the large number of local anaesthetics, which have been syn- 
thesised in the hope of producing some complete substitute for 
cocaine, Novocaine is one of the best known and can replace 
cocaine completely for many but not for all purposes. Since 1910 
a number of new compounds of great potency as  local anaesthetics 
have been discovered, and cocaine may soon be superseded. 

Similarly, a host of new and very potent hypnotics have been 
synthesised in the hope of finding a reliable hypnotic which will 
not produce a habit, and is perfectly safe. Unfortunately, not 
much advance has been made in this field. In a few cases impor- 
tant new uses have been discovered for drugs which have been 
known for many years, such as the discovery in 1918 that quini- 
dine, one of the alkaloids present in Cinchona bark or Jesuit's 
bark, can cure the important disarder of the heart known as 
auricular fibrillation. (See CINCHONA, ALKALOIDS OF.) 

Physiological Features.-The accurate analysis of the mode 
of action of drugs of well-established reputation has in certain 
cases greatly increased their value, making it  possible to increase 
their dosage with safety and thus ensuring that sufficient of the 
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drug is given to produce the physiological effect desired. The 
administration of digitalis in heart disease is a case where con- 
siderable improvements in technique of this character have been 
effected in recent years. 

The study of the actions of extracts of the glands of internal 
secretion (see ENDOCRINOLOGY) is a field common to physiology 
and pharmacology. I n  1886 i t  was shown that the two diseases 
myxoedema and cretinism, due to  deficiency of the thyroid secre- 
tion, and previously considered completely incurable, could be 
cured by  the simple remedy of administering dried thyroid gland 
by the mouth. I n  1922 Banting obtained an extract from the 
pancreas, which he termed insulin ( q . ~ . ) ,  and which he proved 
would relieve the disease of diabetes mellitus (q.v.). 

There are peculiar difficulties attending the study of the secre- 
tions of the endocrine glands. Active principles have been obtained 
from the parathyroid glands and the ovaries which also promise 
to be of value as agents for substitution therapy, where the 
normal secretions of these organs are deficient. Substances have 
been obtained from other endocrine organs which have no certain 
value as  agents for substitution therapy but are drugs with 
powerful and interesting pharmacological actions. One such sub- 
stance, adrenalin, was discovered in 1896, and has been found of 
great value in producing constriction of small arteries and thus 
acting as a haernostatic. 

Extracts of the posterior lobe of the pituitary gland produce 
a rise of blood pressure and constriction of plain muscle and 
since 1916 this extract has been brought into therapeutic use, and 
is now very extensively used t o  cause contraction of the uterus, 
and thus to  accelerate childbirth and to prevent the disastrous 
complication known as  post-partum haemorrhage. 

Vitamins.-The vitamins (9.v.) are biological products which 
have important pharmacological actions. They are unstable bodies 
of unknown chemical composition which are present in minute 
amounts in  a large variety of fresh foods, but usually are absent 
in preserved foods. Several vitamins exist, and a regular supply 
of all of them is essential to  normal development and health. 
Scurvy and rickets are two examples of diseases caused by vitamin 
lack. Lemon juice has been known for more than a century to be 
a specific cure for scurvy, and biochemists have now succeeded in 
concentrating the vitamins of lemon juice so that a child suffering 
from infantile scurvy can be given the vitamin equivalent of 2 0  

lemons in a single day. Similarly, cod liver oil has long been 
recognized as  a cure for rickets, and the vitamin of cod liver oil 
has also been prepared in concentrated form. 

Parasitology.- The disease-producing parasites are of two 
classes, firstly the animal parasites such as the trypanosomes, and 
secondly the vegetable parasites, the bacteria. Very remarkable 
successes have attended the preparation of internal disinfectants 
for the animal parasites, and cures have been found for a number 
of the worst diseases that afflict mankind; in particular, cures have 
been discovered for  a number of very serious tropical diseases 
(9.v.). Less striking success has attended the endeavour to find 
disinfectants that will kill bacteria infecting the body, but a cer- 
tain amount of progress has been made, and any advance in this 
field is of the greatest importance to  the inhabitants of temperate 
climates, because most of the worst infectious diseases of the 
temperate zone are bacterial in origin. 

BIBLIOGRAPHY.-The most important work for general reference is 
A. Heffter, Handbuch der Experimentelle Pharmakologie, 3 voi. 
(1920) ; see also A. R. Cushny, Pharmacology and Therapeutics, 8th 
ed. (1924) ; W. E. Dixon, Manual of Pharmacology, 6th ed. (1925) ; 
A. J. Clark, Applied Pharmacology, 2nd ed. (1926) ; T. Sollinann, Man- 
ual of  Pharmacology, 3rd ed. Philadelphia, 1926 (bibl.) ; H. H. Meyer 
and R. Gottlieb, Experimental Pharmacology, 2nd ed. in English, Phila- 
delphia, 1926 (bibl.) ; E. Poulsson, Text-book of Pharmacology and 
Therapeutics, London, 1923. 

PHARMACOPOEIA. a book containing directions for the 
identification of simples a i d  the preparation if compound medi- 
cines, and published by the authority of a government or of a 
medical or pharmaceutical society. The first work of the kind 
published under government authority appears to have been that 
of Nuremberg in 1542. 

I n  England until 161 7 such drugs and medicines as were in com- 

mon use were sold by the apothecaries and grocers. I n  that year 
the apothecaries obtained a separate charter, and i t  was enacted 
that no grocer should keep an apothecary's shop. The  preparation 
of physicians' prescriptions was thus confined to the apothecaries, 
upoc whom pressure was brought to bear to make them dispense 
accurately, by the issue of a pharmacopoeia in 1618 by the Col- 
lege of Physicians of London, and by the power which the wardens 
of the apothecaries received in common with the censors of the 
College of Physicians of examining the shops of apothecaries 
within 7 m. of London and destroying all the compounds which 
they found unfaithfully prepared. Between 1618 and 1851, 13 
editions of the London Pharmacopoeia were issued, each tending 
towards simplification and elimination of many ridiculous and 
highly compound medicines that had been in vogue for 2,000 years. 

The first Edinburgh Pharmacopoeia was published in 1699 and 
the last in 1841; the first Dublin Pharmacopoeia in  1807 and the 
last in 1850. 

The preparations contained in these three pharmacopoeias were 
not all uniform in strength. I n  consequence of this inconvenience 
and danger the Medical Act of 18j8 ordained that the General 
Medical Council should cause to be published the British Phar- 
macopoeia, which should be a substitute throughout Great Britain 
and Ireland for the separate pharmacopoeias. The first British 
Plaar~nacopoeia was published in 1864. Since then revised editions 
have been brought out periodically, physicians and pharmacists 
being consulted in their compilation. But each new edition re- 
quires several years to  carry out numerous experiments for devis- 
ing suitable formulae, so that the current Pharmacopoeia can never 
be quite up to date. This difficulty has hitherto been met by the 
publication of such non-official formularies as Squire's Companion 
to  the Pharmacopoeia and Martindale's Extra Pharmacopoeia, re- 
cording all new remedies and their preparations, uses and doses. 

National pharmacopoeias now exist in the following countries: 
Austria, Belgium, Chile, Denmark, France, Germany, Great Brit- 
ain, Greece, Holland, Hungary, India, Japan, Mexico, Norway, 
Portugal, Russia, Spain, Sweden, Italy, Switzerland, the United 
States, Venezuela, Rumania, Finland, Argentina and Servia. 

The French Codex has probably a more extended use than any 
other pharmacopoeia outside its own country, being, in connec- 
tion with Dorvault's L'Oficine, the standard for druggists in a 
large portion of Central and South America; it  is also official in 
Turkey. I t  contains about 1,250 drugs and preparations, or 
double the average of other modern pharmacopoeias. 

Some difficulty has arisen since the passing of the Adulteration 
of Food and Drugs Act concerning the use of the Pharmacopoeia 
as a legal standard for the drugs and preparations contained in it. 
I t  has been held in the Divisional Courts (Dickins v. Randerson) 
that the Pharmacopoeia is a standard for official preparations 
asked for under their pharmacopoeia1 name. But for many drugs 
and chemicals not in  the Pharmacopoeia there is no standard of 
purity that can be used under the Adulteration of Food and Drugs 
Act. An important step towards supplying this need has been 
taken by the publication under the authority of the Council of the 
Pharmaceutical Society of Great Britain of the British Pharma- 
ceutical Codex, in which the characters of and tests for the purity 
of many non-official drugs and preparations are given as well as 
the character of many glandular preparations and antitoxins that 
have come into use in medicine, but have not yet been introduced 
into the Pharmacopoeia. 

'An I n t e r n a t i o n a l  Pharmacopoeia.-Attempts have been 
made by international pharmaceutical and medical conferences to  
settle a basis on which an international pharmacopoeia could 
be prepared, but so far without result. (See PHARMACY.) On the 
other hand, a project for an imperial pharmacopoeia which should 
be adapted to the general and local requirements of all parts of 
the British E m ~ i r e  has met with better success. With the aid of 
the medical and pharmaceutical authorities in each of the seventy 
administrative divisions of the British Empire a n  Indian and 
Colonial addendum to the British PIzar~nucopoeia. of 1898 was 
compiled and published in 1900 in which each article receives 
official sanction in the countries indicated in the monographs. 

Several unofficial universal pharmacopoeias have been pub- 
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lished in England and in France, which serve to show the com- 
parative strength of parallel preparations in different countries 
The greatest stumbling-blocks in the way of uniformity are the 
tinctures and extracts in which the same name does not always 
indicate the same thing; thus, extract of aconite signifies an 
extract of the root in the pharmacopoeias of the United States, 
Japan and Russia, extract of the leaves in the Danish and Portu- 
guese, inspissated juice of the fresh leaves in the Greek, and al- 
coholic extract of the root in that of Spain and Italy, and alcoholic 
extract of the dried leaves in the Chilean pharmacopoeia. I t  
appears probable, however, that the growth of pharmaceutical 
chemistry will indicate, in time, which of those in use form the 
most active and trustworthy preparations, while the general adop- 
tion of the metric system will lead to clearer approximation of 
strength than hitherto. Homeopathic and eclectic practitioners as 
well as dentists have also their special pharmacopoeias. 

See Martindale and Westcott, Extra Pharmacopoeia, 18th ed. 
1924-25, 19th ed. vol. i. 1928; British Pharnzaceutical Codex, London, 
1923 ; British Pharmacopoeia, London, 1914; Squire's Companion to the 
British Pharmacopoeia, 19th ed. London, 1916; Codex medicamentarius 
Sallieus: Pharmacopte fralz~aise, Paris, 1920; Pharmacopoeia of the 
United States of America 10th decennial revision Philadelphia, 1925; 
Deutsches Arzneibuch 6th ed. Berlin 1926. (E. M. Ho.) 

PHARMACOSIDERITE, a mineral species consisting of 
hydrated basic ferric arsenate, z F e A s 0 ~ F e ( 0 H ) ~ .  jH20. Crystals 
have the form of small, sharply defined cubes of an olive- or grass- 
green colour, and occur together in considerable numbers on the 
matrix of the specimens. On account of its cubic form it  was 
early known as "cube ore;" the name pharmacosiderite alludes to 
the arsenic and iron present (& ippa~ov,  poison, and aidvpos, 
iron). The faces of the cube are striated parallel to one diagonal, 
and alternate corners may be replaced by faces of a tetrahedron. 
Xatural crystals are sometimes honey-yellow to brown in colour, 
but this appears to be due to alteration. Pharmacosiderite is a 
mineral of secondary origin, the crystals occurring attached to 
gozzany quartz in the upper part of veins of copper ore. 

PHARMACY, the art of preparing, preserving and com- 
pounding medicines, according to the prescriptions of physicians. 
The term was first used in this sense in I 597. The International 
Congresses of Pharmacy, held a t  intervals from 1865 to 1913, 
afforded opportunity for the discussion of questions of inter- 
national importance. Much time and effort were expended in the 
endeavour to produce an international Pharmacopoeia and t o  
ensure that all medicinal preparations should be the same, no 
matter in what country they were prescribed. The attempt failed, 
but it  paved the way for the adoption of useful international 
regulations. (See PHARMACOPOEIA.) 

I n t e r n a t i o n a l  Uniformity.- The congress held in Paris in 
1900 recommended that a comparative table should be prepared 
showing the difference in the strength of medicaments bearing the 
same name in different pharmacopoeias. This table was considered 
a t  a conference of accredited delegates from various nations in 
Sept. 1902 and a list of preparations was issued upon which agree- 
ment as to strength had been reached. An international agreement 
embodying this list was signed in 1906 by the representatives of 
18 nations and, substantially, all the decisions contained in it 
have been observed in the new issues of the pharmacopoeias of 
the signatory nations. A similar conference was held in Paris in 
1925 to revise some of the decisions of the first conference and to 
take further steps towards the unification of the pharmacopoeia1 
formulas for potent drugs and their preparations. 

The 10th international congress held at  Brussels in 1910 decided 
to establish a FCditration Internationale Pharmaceutique for the 
protection of pharmacy as a profession and as an applied science. 
The federation was established in 1912 at  The Hague with Prof. 
\.'an Itallie and Dr. Hofman, the first president and secretary 
respectively. Twenty-four national societies of pharmacy are now 
included in it ,  although Austria, Denmark, Germany, Hungary 
and Russla have retired since the World War. The FCdCration 
lnternationale Pharmaceutique has held meetings annually since 
1922. 

Modern  P h a r m a c y  a n d  Science.-The demands made upon 
the scientific knowledge and technical skill of the pharmacist have 

continually increased as shown by successive editions of the 
British, United States and other pharmacopoeias. The definition 
of the drugs has become more precise; tests of identity, limits of 
impurity, methods of assay have been introduced, and the use 
of the microscope required for the examination of many vegetable 
drugs. The introduction into medical practice of countless syn- 
thetic chemicals, of such organotherapeutical substances as the 
thyroid gland, pituitrin, etc., and of various vaccines and sera has 
imposed upon pharmacists the necessity of special study in order 
to understand them. The same may be said of the X-rays, and 
of the vitamins, the latter, in  an impure form, being used in the 
form of compressed tablets or of capsules. Hypodermic injections 
are now commonly supplied sterilised and in ampoules, and the 
pharmacist must therefore be acquainted with the principles of 
sterilisation and with the action upon sensitive alkaloids of the 
heat used and the alkalinity of the glass of which the ampoules 
have been made. 

T h e  Qualifications of t h e  Pharmacist.- In addition, there- 
fore, to a knowledge of chemistry and botany as applied to phar- 
macy the pharmacist must be an expert microscopist. He must 
keep himself informed as to the new developments of therapeutics 
and must be competent to supply such medicines as the physician 
may prescribe. Disinfection and hygiene also come within his 
purview. To ensure his competency the FCdCration Internationale 
Pharmaceutique agreed that the following subjects should find a 
place in the studies of the pharmaceutical student: chemistry 
(analytical, biological, physiological and pathological), pharmacy 
(chemical and galenical), pharmacognosy, micrography, toxi- 
cology, hygiene, legislation, pharmacology, botany, microbiology, 
mathematics, crystallography, disinfection, sterilisation and optics. 

Modern Developments.-Developments in the treatment of 
diseases and in the nature and quality of the remedial agents 
required, which are the outcome of scientific research, have a 
direct bearing upon pharmacy. Barger, Dale, Carr, Stoll and 
others have shown that ergot contains two extremely powerful 
alkaloids, ergotoxine and ergotarnine, upon which its activity 
chiefly depends, accompanied by various amines such as ty- 
roamine and histamine, which possess a subsidiary efficacy. The 
two alkaloids are soluble in alcohol but insoluble in water and 
are easily converted into inactive substances from which they 
can be regenerated. These discoveries opened the way to a prep- 
aration of ergot which has proved very satisfactory. 

For a long time the group of oxymethylanthraquinone drugs, 
which includes purgatives such as  rhubarb, cascara sagrada, etc., 
had baffled investigators as the crystalline oxymethylanthra- 
quinones or their glucosides failed to  explain, quantitatively at  
least, the action of the drugs. Maeder has isolated from elder 
buckthorn bark the glucoside glucorhamnin in which two sugar 
groups are present. The laxative action of glucofrangulin is such 
that the amount present in the drug corresponds to the activity 
of the latter. Probably similar glucosides will be found in other 
members of the group. Kiefer, working upon Cape aloes, showed 
that the resins previously considered inactive were, on the con- 
trary, strongly purgative and isolated the substance to which the 
griping action was due and so made an important step towards a 
rational preparation of aloes. Bourquelot showed that many 
enzymes possess a synthetical as  well as analytical action and 
prepared a number of synthetical glucosides and demonstrated 
the possibility of producing in the laboratory an entirely new class 
of compounds. 

Stabi l isat ion of ~rugs . -~harmacis t s  have long desired t o  
make from drugs preparations which should contain the active 
constituents in the condition in which they exist in the plant. 
Goris and Arnould made an important step towards solving this 
problem by proving that the caffeine in fresh kola nuts exists in 
combination with kolatin, a combination which is broken up by 
an oxidase present in the fresh nuts. This oxidase can be ren- 
dered inactive by steam or  alcohol vapour and the combination 
then remains unaltered when the nuts are dried and preparations 
made from them. Such treatment, or "stabilisation," of a drug 
will probably be extensively adopted. 

Medicinal  Plants.-During the World War large quantities 
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of medicinal plants were collected in Great Britain, partly wild, 
partly cultivated. Attempts to place the cultivation upon a satis- 
factory footing failed, owing to the difficulty of obtaining assist- 
ance for the young industry. I n  France the Government afforded 
everv aid. and under the direction of Perrot the industry is rapidly 

admixtures containing 0.1% of diamorphine; diethyl-barbituric acid 
and other alkyl, aryl or metallic derivatives of barbituric acid, whether 
described as veronal, proponal, medinal or by any other trade name, 
mark or designation; and all poisonous urethanes and ureides; digitalin 
and all other poisonous constituents of digitalis ; ecgonine and all prep- 
arations or admixtures containing 0.1% of ecgonine; emetic tartar and 

The extremely high price of santonin led to a search for other 
sources of that vermifuge. 

E d u c a t i o n a l  System in G r e a t  Britain.-The Poisons and 
Phdrmacy Act of 1908 allowed a body corporate, and in Scotland 
a firm or partnership, to carry on the business of a pharmaceutical 
chemist or chemist and druggist provided that the business, so far 
as it related to  the keeping, retailing and dispensing of poisons, was 
under the control of a registered pharmaceutical chemist or chem- 
ist and druggist. In  the second place powers were given to the 
Pharmaceutical Society to  divide the qualifying examination into 
two part? 2nd to req~iire candidates for the examination to produce 
satisfactory evidence that they had received a sufficient prelimi- 
nary practical training in the subjects of the examination. In  1920 
the by-laws and regulations necessary for carrying the provisions 
of the Act of 1908 into effect were drawn up. They came into full 
force a t  dates varying from Feb. I, 1927, to Aug. I, 1929, and may 
be briefly summarised as follows .- 

- ,  
growing and much information is being collected as to the effects 
of soil, manures, etc., necessary to produce the best results. I n  
the United States considerable attention has been devoted to 
selection experiments with drug plants, and marked Progress has 

Before presenting himself for examination the candidate must have 
been registered as a student of the Pharmaceutical Society for which 
purpose he must have passed one of a number of entrance examina- 
tions ranging from the junior local examination of Cambridge or 
Oxford to the matricu!ation examination of the University of London. 

all preparations or admixtures- containing -1% or more of emetic 
tartar; ergot of rye and preparations of ergots; lead in combination 
with oleic acid or other higher fatty acids, whether sold as diachylon 
or any other designation (except machine-spread plasters) ; nux 
,,mica and all preparations or admixtures containing 0.2% or more 

Aiter registration he may proceed to the preliminary scientific exami- 
nation, for which attendance at an approved systematic course of 
instruction of at least 440 hours in chemistry, botany and physics is 
necessary. Having passed this, or one oi several alternative examina- 
tions, he will have to decide whether he will be content with passing 
the chemist and druggist qualifying examination or aim at the higher 
qualification by training for the pharmaceutical chemist qualifying 
examination. In the former case, when giving notice, he must produce 
a declaration that he has been trained under the direct supervision of 
a pharmacist in the dispensing and compounding of medicines for 
4,000 hours spread over not less than two years in a pharmacy or in 
the dispensary oi a hospital or similar institution approved by the 
council. He must also have attended an approved systematic course 
of at least 7 2 0  hours in pharmacy, pharmaceutical chemistry, pharma- 
cognosy and forensic pharmacy. 

If the candidate elects to proceed from the preliminary scientific 
examination to the pharmaceutical chemist qualifying examination, 
then he must be trained for at least 2.000 hours in a pharmacy or 
hospital and have attended an approved systematic course of at least 
1,600 hours in botany, chemistry, pharmacognosy, pharmacy and 
iorensic pharmacy. The statutory examinations in these subjects are 
conducted by the Pharmaceutical Society. 

Thus, whereas in  1930 there was no compulsory curriculum of 
any kind, the entrant into pharmacy now has to undergo what is 
practically a two years' approved systematic course of training 
for the lower qualification and a three years' for the higher; in  
addition, if he has matriculated, university degrees are open to 
him. This achievement places the pharmaceutical student in Great 
Britain on a level with those of most other countries. 

Sa le  of  Poisons.-Since the passing of the British Poisons and 
Pharmacy Act in 1908 the number of substances brought within 
the range of Part I .  of the schedule (those which may not 
be sold t o  any person unknown to the seller unless introduced 
by a person known to both parties and of which the sale must 
he duly registered) has been much increased. I t  now includes: 

Aconite, aconiti~e and their preparations; all poisonous alkaloids 
not specifically named, and their salts and all poisonous derivatives of 
alkaloids ; arsenic and its preparations ; atropine and its salts and their 
preparations; belladonna and all preparations or admixtures (except 
belladonna plasters) containing 0.1% or more of belladonna al!;aloids; 
cannabis (the dried flonrering or fruiting tops of the pistillate plant 
of Cannabis sativa) and the resins prepared therefrom. Cantharides ' 
and its poisonous derivatives; coca, any preparation or admixture of, 
containing O . I ~ O  or more of coca alkaloids; corrosive sublimate ; 
cyanide of potassium and all poisonous cyanides and their prepara- 
tions; diamorphine (also known as heroin) and all preparations or 

been made towards the production of the most suitable strains. 1 of strychnine: o ~ i u m  and all preparations or admixtures containing 
0.2% br more o i  morphine ; picroioxin ; prussic acid and all prepara- 
tions or admixtures containing 0.1% or more of prussic acid; savin and 
its oil and all preparations or admixtures containing savin or its oil; 
strophanthin and all other poisonous constituents of strophanthus; 
tobacco, any preparations or admixtures oi (other than tobacco pre- 
pared for smoking and snuff), containing the poisonous alkaloids of 
tobacco. 

By the Dangerous Drugs Act 192-23 further restrictions have 
been placed upon the sale of morphine, cocaine, ecgonine, dia- 
morphine, heroin and thcir respective salts and medicinal opium. 
Generally stated, these drugs may, with certain exceptions, be 
supplied only to physicians' prescriptions and a record must be 
kept of the quantities bought and sold. 

The Labelling of Poisons Order, which came into force in Great 
Britain on Jan. I ,  1926, imposed further conditions upon the sale 
of poisons (whether contained in Part I .  or Part 11. of the sched- 
ule). This Order and the Act under which it  is made require that, 
in  general, every preparation containing as an ingredient any 
poison to which the Pharmacy Act 1868, as amended, applies shall 
bear on the label a statement of the proportion which such poison 
bears to  the total ingredients of the preparation. (H. G. G.) 

THE UNITED STATES 
Education.--By the end of 1939 there was a total of 67 

schools of pharmacy in the United States, about 60 of which were 
enrolled in the American Association of Colleges of Pharmacy. 
This organization, established in 1900, has had a great influence in 
raising the standards of pharmaceutical education by voluntary 
co-operation, since there are no la-s covering the subject. 

Preliminary requirement for entrance to the study of pharmacy 
is four years of accredited high school work or its equivalent. 
The minimum course lasts four years and leads to  the degree of 
Bachelor of Science in Pharmacy (B.Sc. in  Phar.), although un- 
til 1936 there were two other undergraduate degrees given for 
shorter courses of study and accepted by most states as  qualify- 
ing for registration. There are also graduate courses leading to the 
degree of Master of Science in Pharmacy (M.Sc. in Phar.), and 
students may take Ph.D. or D.Sc. (Doctor of Science) degrees in 
pharmacy. The degree of Doctor of Pharmacy (Phar.D.), formerly 
offered to graduate pharmacy students, was abandoned in 1938, 
but continued to be conferred as an honorary degree. 

Regis t ra t ion  Requirements.- There is no national examin- 
ing or registering body in the U.S. and each state has its own 
laws applying to the subject. These laws and the procedures grow- 
ing out of their enforcement have been materially harmonized 
and rendered more nearly uniform by the National Association of 
Boards of Pharmacy. By 1939, due to  the efforts of this group, 
pharmacists who passed the state board examinations in any 
state were allowed to practise in any other state except Cali- 
fornia or New York, which had not yet agreed to this reciprocity. 
In  addition, most states now require graduation from a recog- 
nized college of pharmacy, and all of the states require from two 
to four years of "drugstore experience." 

Laws  Affect ing Pharmacists.--The laws pertaining to the 
adulteration of drugs and medicines and the enforcements of 
legal standards are both state and national in scope. Prior to 
1906 there was no federa! law and the states alone controlled the 
situation. The passage of what is known as the Federal Food and 
Drugs act in 1906 greatly strengthened the control of adulteration 
and misbranding of drugs. The federal law affected only those 
products which entered interstate commerce and specifically rec- 
ognized the standards of the U.S. Plzarmacofioeia and the National 
Fol-mzrlary as officially governing drugs and medicines. Since 1906 
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many state laws have been brought into harmony with the pro- 
visions of the federal act, and since the state laws control intra- 
state transactions, the entire situation is governed. 

Another important act is the Harrison Narcotic act, giving 
police power to the United States government in the control of 
the distribution of habit-forming drugs such as morphine, cocaine, 
etc. The provisions of this act require the registration of every 
physician prescribing certain habit-forming drugs and of every 
pharmacist dispensing such drugs, as well as control of the 
manufacturers and jobbers or wholesalers. The U.S. pharmacist 
must obtain a licence for the sale of alcohol from the department 
of internal revenue or the treasury department. 

I n  1938 congress passed a new law affecting pharmacists, the 
Federal Food, Drug and Cosmetic act, which embodied both 
additional measures and more effective methods of enforcement 
than its predecessor. The drug provisions of the new act differed 
essentially from the 1906 law in the following respects: 

( I )  The definition of "drug" was broadened so that drugs included 
not only products intended to cure disease but also products which 
would affect the structure or functioning of the body. 

(2) Under the old law, a drug was adulterated only if its contents 
did not meet the standards outlined on its own label. The 1938 law 
required that labels definitely state in what way the ingredients of the 
drug differed from the standards laid down by the U.S. Pharmu- 
copoeb. 

(3) The appearance of new drugs on the market was prohibited 
until their use had been approved by the secretary of agriculture and 
until rigid safety tests had been made. 

(4) The 1906 law had required proof of both falsity and fraud in 
charges that a drug was misbranded. Since fraud is often almost im- 
possible to prove, the 1938 law stated that a drug would be considered 
misbranded if the claims made for it by the manufacturer were not 
supported by medical opinion as a whole. 

(5) Habit-forming ingredients in a drug were required to be spe- 
cifically mentioned on the label. 

(6) The 1906 act did not forbid the use of dangerous ingredients in 
a drug as long as the drug was correctly labelled. The 1938 law de- 
fined as adulterated any drug that "is or may be dangerous to health 
under the conditions of use prescribed in the labelling." 

(72 The control of cosmetics came under the law for the first time, 
and it covered all cosmetics except toilet soap. 

P h a r m a c e u t i c a l  M a n u f a c t u r i n g  a n d  Retailing.-Phama- 
ceutical manufacturing on a large scale has reached a very high 
state of efficiency in the United States. This does not take into 
account the nostrum or so-called "patent medicine" business, over 
which no supervising control whatever is exercised, except in the 
matter of labelling, where the Food and Drugs act holds the 
manufacturers of such preparations to  strict accountability in 
connection with claims for composition and curative value. The 
Federal Trade commission has authority over claims made in ad- 
vertising. The manufacture of official preparations has almost all 
been given over to the large-scale manufacturers. I n  addition 
there is a great volume of business in nonsecret medicines which 
physicians are induced to prescribe by name instead of writing a 
detailed prescription for each patient. 

American pharmacy is confronted with a very embarrassing 
situation in that the professional courses for registration are 
longer and more exacting and the demand for professional phar- 
maceutical services seems to be diminishing, notwithstanding the 
use of professional pharmacists by hospitals and by manufactur- 
ing pharmaceutical companies. (C. H. LAW.; X.) 

B r n ~ ~ o ~ ~ ~ ~ ~ X ~ . - Y e a r b o o k s :  Yearbook o f  Pharmacy (London) ; 
Jahresbericht dev Pharinazie (Gattingen) ; Yearbook of the American 
Pharmaceutical Association (Baltimore). Journals: Pharntaceutical 
Jour.; Cheijzist and Druggist; British and Colonial Pharmacist; 
Anzerican Jour. o f  Pharmacy; JOUT. o f  the Anzerican Pharnzaceutical 
Association; Archiv der Pharmazie; Pharmazeutische Monatshefte; 
Pharmazeutische Nachrichten; Pharinazeutische Zentralhalle (Dres- 
den) ; Schweberisclze Apotlzekerzeitung; Jour. de Pharnzacie et de 
Chimie; Bulletin des Sciences Pharnzacologiques; Pharmacez~tisch Week- 
blad; Jour. de PIzarnzacie de Belgique. General: N .  Guibourt, Histoie 
abregke des drogues sinzples (1820) ; J .  Pereira, Elements of Materia 
Medica and Therapeutics, 2nd ed. (1842) ; 0. Berg, Anatonzischer Atlas 
(1869) ; F.  A. Fluckiger and D. Hankury, Pharnzacographia (1874) ; 
L. Koch, Mikroskopische Analyse der Drogenpulver (1901): A. 
Schneider, Powdered Vegetable Drugs (1902) ; H. G .  Greenish and E. 
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vptira (1907) ; H .  l'. Arnv, Principles o f  Pharmacy (3rd ed., 1926) ; L. 
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PHARNABAZUS, Persian soldier and statesman, the son of 
Pharnaces, belonged to a family which from 478 B.C. governed 
the satrapy of Phrygia on the Hellespont, from its headquarters 
a t  Dascylium. Pharnabazus first appears as satrap of this prov- 
ince in  413, when he entered into negotiations with Sparta and 
began war with Athens. After the war he came into conflict with 
Lysander (q.v.; see also PELOPOIV'NESIAN WAR), who tried to  keep 
the Greek cities under his own dominion, and became one of 
the causes of his overthrow, by a letter which he sent to  the 
ephors at  Sparta. 

When in 399 the war with Sparta broke out he again tried to  
conduct it  strenuously. With the help of Conon and Evagoras of 
Salamis he organized the Persian fleet, and while he was hard 
pressed on land by Agesilaus he prepared the decisive sea battle 
which was fought in  August 394 a t  Cnidus under his and Conon's 
command and completely destroyed the Spartan fleet. He sent 
support to the allies in Greece, by which the walls of the Peiraeus 
were rebuilt. But in  the war on land he struggled in vain against 
the lethargy and disorganization of the Persian empire; and when 
at  last, in  387, i n  consequence of the embassy of Antalcidas to 
Susa, the king decided to conclude peace with Sparta and to 
enter again into close alliance with her, Pharnabazus, the principal 
opponent of Sparta, was recalled from his command in high hon- 
ours to  marry Apame, a daughter of the king (Plut. Artax. 2 7 ) .  

In  385 Pharnabazus was one of the generals sent against Egypt, 
and in 377 he was ordered to prepare a new expedition against the 
valley of the Nile. The gathering of the army took years, and 
when in 373 all was ready, his attempt t o  force the passage of 
the Nile failed. A conflict with Iphicrates, the leader of the Greek 
mercenaries, increased the difficulties; a t  last Pharnabazus led the 
army back to Asia. When he died is not known. (ED. M.) 

PHARSALUS, BATTLE OF (48 B.c.). The defeat sus- 
tained by Julius Caesar a t  Dyrrachium in May 48 B.C. in no way 
disheartened him, but it  compelled him to change his plan, and 
that a t  once. The task before him was a difficult one, namely, to  
retire before a victorious enemy and cross two bridgeless rivers, 
the Genusus and Apsus. Leaving 15 cohorts and 300 vessels to  
guard Dyrrachium, on June 3 Pompey set out toward Heraclea, 
~ h i l e  Caesar made his way to Aeginium i n  Thessaly, where he 
was joined by Cn. Domitius and two legions; this brought his 
force up to nine-some 24,000 men. H e  moved eastward and 
camped northwest of Pharsalus in the plain on the left bank of 
the Enipeus. There he awaited his enemy, whose army numbered 
50,000 infantry, 7,000 cavalry and a large number of light troops. 
Pompey felt certain of victory, but he overlooked the personal 
factor and forgot that Caesar was his army and that,  as one writer 
says: "The whole body was instinct with his purpose." Caesar 
felt equally certain of success. The battle was fought on June 29. 

Pompey planned to hold Caesar's front with his infantry and 
mass his cavalry, largely outnumbering Caesar's, on his left wing 
in order to envelop Caesar's right wing and attack it  in the rear. 
Pompey's right wing rested on the river Enipeus and was 
protected not only by the steep banks but by a force of 
some 600 horsemen, as  Caesar saw. I t  was under the command 
of Lentulus, and was composed of Cilician and Spanish troops- 



good soldiers. His left wing numbered the I.  and 111. legions and 
was accompanied by Pompey in person. Scipio held the centre 
with two Syrian legions and the bulk of the cavalry, slingers and 
archers, under Labienus were massed on the outer flank of the 
left wing. 

Caesar drew up his legions in three lines of cohorts, four in the 
first, three in the second and three in the third; his men stood 
eight deep. On the right he placed the X. legion and on the left the 

L J 
THE POSITION OF THE ARMIES A T  THE BATTLE OF PHARSALUS. MAY 48 
B . C .  WHEN J U L I U S  CAESAR DEFEATED THE ARMY O F  POMPEY 

IX.  Antony commanded the left, Sylla the right and Cn. Domitius 
the centre; he himself took up his position opposite Pompey. Thus 
far his order of battle was normal, but he had noticed the large 
force of cavalry massed on his enemy's left. Recognising that 
this mass was intended to outflank him, he drew up a fourth line 
of chosen cohorts, taken from the third line, and placed six of 
these cohorts and his small force of horse on his right, telling 
them that on their courage would depend the results of the battle. 
The third line he proposed to hold in reserve, and the first and 
second he ordered not to  charge until he required it to. The trum- 
pets were then sounded, and the battle cry of "Venus Victrix" 
raised, to  which the Pompeians answered: "Hercules Invictus." 

Pompey had ordered his men t o  await the enemy's assault, for 
he considered that when the two forces clinched his troops would 
be the fresher; but Caesar realising that this was a sign of weak- 
ness ordered his legions forward, trusting as he did to the impetus 
of the charge inspiring them with courage. Mid-way his men 
paused to regain breath, then advanced again, and when within 
range the front rank men hurled their javelins and drawing their 
swords rushed forward, and the two lines clinched. Immediately 
Pompey launched his cavalry and archers against his enemy's 
right flank, driving Caesar's cavalry from the field. Then the 
fourth line came into play, and in place of casting their javelins 
they closed on the horsemen with the sword "striking at  the 
horses' breasts, and the men's legs and faces.'' I n  spite of their 
numbers the horsemen turned and fled, and the fourth line falling 
upon the archers and slingers drove them back, then, wheeling to 
the left, they struck Pompey's front, now locked in battle, on its 
flank and rear. At once Caesar galloped to his third line and or- 
dered it  to  advance. This it did, breaking through Pompey's front. 
When Pompey saw his cavalry routed, despairing of success, he 
fled to  his camp, possibly to rally the fugitives. The camp was 
eventually assaulted and taken, whereupon Pompey and 30 horse 
fled to  Larissa and embarked for Egypt, where later on he was 
assassinated by Ptolemy Auletes, or rather by his tutor the eunuch 
Photinus, for Ptolemy was but a boy of ten. I n  this battle Caesar 

lost 30 centurions and 2 0 0  men killed, and Pompey 15,000 killed 
and 24,000 prisoners. Caesar for political reasons showed great 
clemency by proclaiming a general pardon. H e  then organised his 
prisoners into two new legions and sent them to Asia. 

BIBLIOGR.~PHY.-C~~~S~~'~ Corhmentaries; the Catiline of Sallust ; the 
Pharsalia of Lucan; and the histories of Appian, Dio Cassius and 
Velleius Paterculus; Mommsen, History of Rome; A. Holm, History 
of Greece; Col. Stoffel, Histoire de Jules Ctsar; guerre civile (1887) ; 
T. A. Dodge, Caesar ( 1 8 9 2 )  ; J .  A. Froude, Caesar, a Sketch ( 1 8 9 6 )  ; 
G. Ferrero, Greatness and Decline of Rome (1907) ; W. W. Fowler, 
Julius Caesar (1909). (J. F. C. F.) 

PHARYNGITIS. The pharynx is frequently the seat of a 
chronic inflammatory condition, usually associated with derange- 
ments of the digestive organs, or with syphilis or gout; some- 
times it  is due to  much speaking or to  excessive tobacco-smoking 
-especially of cigarettes. On inspection, the inflamed mucous 
membrane is seen unduly red and glazed, and dotted over with 
enlarged follicles. The condition produces irritation and "dry- 
ness," with cough and discomfort, which may eventually become 
chronic. Treatment consists in removing sources of irritation, 
and in the application of the electric cautery, of astringent lotions 
or of mild caustic solutions. 
PHARYNX, in anatomy, the cavity into which both the nose 

and mouth lead, which is prolonged into the oesophagus or gullet 
below, and from which the larynx or air tube comes off below and 
in front; i t  therefore serves as a passage both for food and air. 
The back and sides of the cavity are formed by the three con- 
strictor muscles of the pharynx, each of which overlaps the outer 
surface of the one above it, and these are lined internally by thick 
mucous membrane. Above, the pharynx is attached firmly to the 
base of the skull and the internal pterygoid plates, so that this 
part cannot collapse, but below the anterior and posterior walls 
are in contact, and a transverse section of the pharynx is a mere 
slit. 

From the front wall, on a level with the floor of the nose and 
roof of the mouth, a slanting shelf of muscular and glandular 
tissue covered with mucous membrane, projects downward and 
backward into the cavity, and divides it  into an upper part or 
naso-pharynx and a lower or oral pharynx (see fig.). This shelf 
is the soJt palate, and from the middle of its free border hangs a 
worm-like projection, the uvula. The whole of the front wall of 
the naso-pharynx is wanting, and here the cavity opens into the 
nose through the posterior nasal apertures (see OLFACTORY SYS- 
TEM). On each side of the naso-pharynx, and therefore above the 
soft palate, is the large triangular opening of the Eustachian tube 
through which air passes to the tympanum (see EAR). Behind 
this opening, and reaching up to the roof of the naso-pharynx, is 
a mass of lymphoid tissue, most marked in children, known as the 
pharyngeal tonsil. This tissue hypertrophies in  the disease known 
as "adenoids." 

The oral pharynx communicates with the naso-pharynx behind 
the free edge of the soft palate. Above and in front it  is continu- 
ous with the cavity of the mouth, and the demarcation between 
the two is a ridge of mucous membrane on each side running from 
the soft palate to the side of the tongue, and caused by the pro- 
jection of the palato-glossus muscle (anterior pillar of the fauces). 
About half an inch behind this ridge is another, made by the 
palato-pharyngeus muscle, which gradually fades away in the 
side of the pharynx below (posterior pillar of the fauces'). Be- 
tween the two pillars is the fossa (tonsilar sinus) in  which the 
tonsil lies. 

The Tonsil is an oval mass of lymphoid tissue covered by mu- 
cous membrane which dips in to form mucous crypts; externally 
its position nearly corresponds to that of the angle of the jaw. I t  
is very vascular, deriving its blood from five neighbouring arteries. 
Below the level of the tonsil the anterior wall of the pharynx is 
formed by the posterior or pharyngeal surface of the tongue 
( q . ~ . ) ,  while below that is the epiglottis and upper opening of 
the larynx which is bounded laterally by the aryteno-epiglottic 
folds (see RESPIRATORY SYSTEM). On the lateral side of each 
of these folds is a pear-shaped fossa known as the sinus p~riformis. 
Below this the pharynx narrows rapidly until the level o i  the 



PHASES-PHEASANT 
lower border of the cricoid cartilage in front and of the sixth 
cervical vertebra behind is reached; here it passes into the 
oesophagus, having reached a total length of about five inches. 

The mucous membrane of the naso-pharynx, like that of the 
rest of the respiratory tract, is lined by ciliated columnar epi- 
[helium, but in the oral pharynx the epithelium is of the stratified 

IDDLE MEATUS OF NOSE 

INFERIOR MEATUS OF NOSE 

MIDDLE TURBINATED BONE 

, SUPERIOR MEATUS OF NOSE 

'CRICOID CARTILAGE I 
F R O M  AMBROSE B I R M I N G H A M  I N  3 ,CUNNINGHAM 5 TEXT BOOK OF ANATOMY ( O X F O R D  MEDICAL 

P U B L I C A T I O N S )  

SAGITTAL SECTION THROUGH MOUTH. TONGUE. LARYNX. PHARYNX, AND 
NASAL CAVITY, V IEWING THE SECTION SLIGHTLY FROM BELOW 

squamous variety. Numerous racemose glands are present (see 
GLANDS; TISSUES), as well as patches of lymphoid tissue espe- 
cially in  childhood. Outside the mucous membrane and separating 
it from the constrictor muscles is the pharyngeal aponeurosis, 
which blends above with the periosteum of the base of the 
skull. 

Embry01ogy.-The pharynx is partly formed from the ecto- 
dermal stomatodaeal invagination (see EMBRYOLOGY and MOUTH) 
and partly from the fore gut, which is the cephalic part of the 
entodermal mesodaeum. Up to the fifteenth day (see MOUTH), 
the bucco-pharyngeal membrane separates these structures, and, 
though. no vestiges of it remain, it  is clear that the upper and 
front part of the naso-pharynx is stomatodaeal while the rest is 
mesodaeal. The five visceral arches with their intervening clefts 
or pouches surround the pharynx, and the Eustachian tube is a 
remnant of the first of these. The second pouch is represented in 
the adult by the tonsilar sinus, and until lately the lateral recess 
of the pharynx was looked upon as part of the same, but it has 
now been shown to be an independent diverticulum. The sinus 
pyriformis probably represents that part of the fourth groove 
from which the lateral lobes of the thyroid body are derived. 

The tonsil is formed in the second branchial cleft or rather 
pouch, for the clefts are largely incomplete in man, about the 
fourth month; its lymphoid tissue, as well as that elsewhere in the 
pharynx, is formed from lymphocytes in the subjacent mesen- 
chyme (see EXBRYOLOGY), though whether these wander in from 

the blood or are derived from original mesenchyme cells is still 
doubtful. The development of the ventral part of the pharynx 
is dealt with in the articles TONGUE and RESPIRATORY SYSTEM. 

Compara t ive  Anatomy.- In the lower, water-breathing ver- 
tebrates the pharynx is the part in which respiration occurs. The 
water passes in through the mouth and out through the gill slits 
where it  comes in contact with the gills or branchiae. 

The lowest subphylum of the phylum Chordata, to which the 
term Adelochorda is somet~mes applied, contains a worm-like 
creature Balanoglossus, in which numerous rows of gill slits open 
from the pharynx, though Cephalodiscus, another member of the 
same subphylum, has only one pair of these. 

In  the subphylum Urochorda, to  which the Ascidians or sea- 
squirts belong, there are many rows of gill slits, as there are also 
in the Acrania, of which Amphioxus, the lancelet, is the type. I n  
all these lower forms there are no true gills, as the blood-vessels 
lining the large number of slits provide a sufficient area for the 
exchange of gases. 

In the Cyclostomata a reduction of the number of gill slits takes 
place, and an increased area for respiration is provided by the 
gill pouches lined by pleated folds of entodermal mucous mem- 
brane; these form the simplest type of true internal gills. I n  the 
larval lamprey (Ammocoetes) there are eight gill slits opening 
from the pharynx, but in the adult (Petromyzon) they are reduced 
to seven, and a septum grows forward separating the ventral or 
branchial part of the pharynx from the dorsal or digestive part. 
Both these tubes, however, communicate near the mouth. 

In  fishes there are usually five pairs of gill slits, though a rudi- 
mentary one in front of these is often present and is called the 
spiracle. Occasionally, as in Hexanchus and Heptanchus, there 
may be six or seven slits, and the evidence of comparative anat- 
omy is that fishes formerly had a larger number of gill slits than 
a t  present. 

In  the Teleostomi, which include the bony fishes, there is an 
external gill cover or operculum. 

In  the D~pnoi  or mud fish the work of the gills is shared by 
that of the lungs, and in the African form, Protopterus, external 
gills, developed from the ectodermal parts of the gill slits, first 
appear. In  the tailed Amphibians (Urodela) the first and fifth 
gill clefts are never perforated and are therefore in the same con- 
dition as all the gill clefts of the human embryo, while in the 
gilled salamanders (Necturus and Proteus) only two gill clefts 
remain patent. The gills in all the Amphibia are external and of 
ectodermal origin, but in the Anura (frogs and toads) these are 
succeeded before the metamorphosis from the tadpole stage by 
internal gills, which, unlike those of fish, are said to  be derived 
from the ectoderm. 

In  the embryos of the Sauropsida (reptiles and birds) five gill 
clefts are evident, though the posterior two are seldom a t  any time 
perforated, while in the Mammalia the rudiments of the fifth 
cleft are no longer found in the embryo, and in man, a t  all events, 
none of them are normally perforated except that part of the first 
which forms the Eustachian tube. I t  will thus be seen that in the 
process of phylogeny there is a gradual. suppression of the gill 
clefts beginning at  the more posterior ones. 

The soft palate is first found in crocodiles as a membranous 
structure, and it  becomes muscular in mammals. The bursa phar- 
yngea and pharyngeal tonsil are found in several of the lower mam- 
mals. In  the sheep the latter is particularly large. 

BIBLIOGRAPHY.-R. Wiedersheim, Comparative Anatomy of Verte- 
brates, translated by W. N. Parker (London, 1907) ; Parker and 
Haswell's Zoology (London, 1897) ; Quain's Elements of Anatomy 
(1908) ; J. P. McMurrich, Development of tlze Hz~man Body (1923). 

(F. G .  P.) 

PHASES. The different luminous appearances presented by 
the moon (9 .v . )  and several of the planets, the variety of the 
amount of surface visible from the earth being termed phases. 

PHEASANT, the bird, according to legend, introduced by 
the Argonauts into Europe from the banks of the Phasis (now 
Rion) in Colchis. I t s  introduction into England has been attri- 
buted, as in the case of so many other species (e.g., the fallow deer, 
the edible snail, and the Roman nettle), t o  the Romans, but with 



PHEASANTS AND T H E I R  ALLIES 

This family contains, besides the Pheasants, the Peacock, most l iant ly coloured, whi le many are adorned wi th  magnificent tails. 
magnificent of birds, and the Jungle Fowl, whose domesticated de- Their original homes are i n  Asia, from the Caucasus to Japan and the 
scendants are very useful t o  mankind. Most of the males are bril- East Indian Islands 

1. Reeves' Pheasant (Syrmaticus reevesi). 2. Silver Pheasant (Gennaeus nycfhemerns). 6. 9. Satyr Tragopan (Tragopan safyra). 10. Ma- 
Lady Amherst Pheasant (Chrysolophus amher- Red Jungle Fowl (Gal lus  gallus). 7. Germain's layan Crested Fireback Pheasant (Lophura rufa).  
stiae). 3. Golden Pheasant (Chrysolophus pic- Peacock Pheasant (Polyplectron germaini) .  8. 11. Eastern Chinese Ring-necked Pheasant 
tus) . 4. Indian Peacock (Pavo cristatus). 5. lmpeyan Pheasant (Lophophorus irnpeyanus) . (Phasianus torquatus) 





PHEIDIAS-PHELPS 697 
little foundation. This bird, Phnsinnus colchicus, is the type of 
the family Phasianidae, and is reared in England for shooting 
(see SHOOTIXG). I t  is distributed in a wild state from the Caspian 
Sea all over south-east Europe. The male is a handsome bird 
with brilliant plumage and red wattles; the female protectively 
coloured in mottled brown. The 
wings are short; the tail is long. 
The birds are polygamous; they 
feed on grain, seeds, shoots, and 
insects and both fly and run well. 
The nest is on the ground and 11 

Or I 2  eggs are laid' 
BY COURTESY O r  THE PUBLISHER'S  PHOTO 

Pheasants will cross with numer- s z n v i c x  

ous other gallinaceous birds, in- THE GOLDEN PHEASANT (CHRYSO- 

cluding the common fowl; the L O P H U S  P I C T U S )  

offspring in this case is called a pero. The British pheasants 
have in their blood a mixture of two Chinese species, with white 
neckrings. This mixture, as well as the pure-bred bird, has been 
introduced into various parts of U.S A. and Canada. Reeve's 
pheasant (P. reevesi) from northern China has a very long tail. 
The golden pheasant (Ch~ysolophz~s pictus), Amherst's pheasant 
(C. amherstiae) and the silver pheasants (Gennaeus spp.) are 
even more beautiful. They are all Chinese birds and are well 
known in aviaries. The lovely Argus pheasants (ilrgusianus) of 
Malacca and Siam may measure 6ft. from the beak to the tail 
in the male; the secondaries of the wings (which are longer than 
the primaries) have metallic spots resembling eyes. The monals 
(Lophophorz~s) inhabit the Himalayas. The peacock pheasants 
(Chalcurus and Polyplecfro?z) inhabit Burma, Siam, Indo-China, 
and the Malay region; the plumage is ornamented with metallic 
eyespots. 

The adornments of male pheasants are strikingly displayed in 
courtship. (See COURTSHIP OF ANIMALS.) The so-called Bohe- 
mian pheasant is a very rare variety. 

See Tegetmeier, Pheasants; their Natural Hzstory and Practical 
Management; Beebe, Monogvaph o f  the Phasianidae (1918-22). 

PHEIDIAS, son of Charmides, universally regarded as the 
greatest of Greek sculptors, was born at Athens about 500 B.C. 
Hegias of Athens was his first ~naster.  To  his early career belong 
a chryselephantine Athene for Pellene and a Marathon memorial 
a t  Delphi. To  this period also belongs the great bronze Athene 
whose helmet and spear could be seen above the Acropolis build- 
ings far out to  sea. An Apollo, found in the Tiber, bears so many 
of Pheidias's known characteristics that it  may be Pheidias's own 
work (Schrader, in Jahreshefte, 1911). If so, it is the only original 
work by him that we have. Our informalion as to his later career 
is fuller, but confusing. We know that he made the colossal Zeus 
at  Olympia; that he controlled the artistic activity a t  Athens 
under Pericles, and fell into trouble from Pericles's opponents on 
charges of peculation, and of sacrilege in representing himself 
and Pericles on Athene's shield. But the order of these events is 
obscure. All we know is that the Athene Parthenos was dedi- 
cated in 438. 

I t  is important to  observe that in resting the fame of Pheidias 
upon the sculptures of the Parthenon we proceed with little evi- 
dence. No ancient writer ascribes them to him, and he seldom, 
if ever, executed works in marble. What he was celebrated for 
in antiquity were his statues in bronze or gold and ivory. If 
Plutarch tells us that he superintended the great works of Pericles 
on the Acropolis, this phrase is  very vague. On the other hand, 
inscriptions prove that the marble blocks intended for the 
pedimental statues of the Parthenon were not brought to Athens 
until 434 B.c., which was probably after the death of Pheidias. 
And there is a marked contrast in style between these statues and 
the certain works of Pheidias. I t  is therefore probable that 
most, if not all, of the sculptural decoration of the Parthenon 
was the work of pupils of Pheidias, such as Alcamenes and 
Agoracritus, working on his designs, rather than their own. 

Among the Greeks themselves the two works of Pheidias which 
far  outshone all others, and were the basis of his fame, were the 
colossal figures in gold and ivory of Zeus at  Olympia and of 
Athena Parthenos a t  Athens, both of which belong to about the 

middle of the 5th century. Of the Zeus we have unfortunately 
lost all trace save small copies on coins of Elis, which give us 
but a general notion of the pose, and the character of the head. 
The god was seated on a throne, every part of which was used 
as a ground for sculptural decoration. His body was of ivory, 
his robe of gold. His head was of somewhat archaic type; the 
Otricoli mask which used to be regarded as a copy of the head of 
the Olympian statue is certainly more than a century later in 
style. Of the Athena Parthenos two small copies in marble have 
been found a t  Athens (see GREEK ART, fig. 38), which have no 
excellence of workmanship, but have a certain evidential value 
as to the treatment of their original. Other works of Pheidias 
were the Lemnian Athena, an Apollo Parnopius and an Aphrodite 
Urania a t  Elis. 

The fine torso of Athena in the &ole des Beaux Arts a t  
Paris, which has unfortunately lost its head, may perhaps best 
serve to help our imagination in reconstructing a Pheidian original. 

As regards the decorative sculptures of the Parthenon, which 
the Greeks rated far below their colossus in ivory and gold, see 
the article PARTHENON. 

Ancient critics take a very high view of the merits of Pheidias. 
What they especially praise are his elevated ideas of godhedd, dntl 
these, the expression of the best religious thought of his time, 
reacted on the religious conceptions of Greece. A copy of the 
shield that contained his portrait (the "Strangford" shield) is 
in the British Museum. Pheidias appears as a vigorous, bald- 
headed old man. 

See Petersen, Kunst des Phidius (Berlin, 1873) ; C. Waldstein, Essays 
on the Art of Pheidias (Cambridge, 1885) ; Colligna, Pheidias (Parls, 
1886). 

PHEIDON (8th or 7th century B.c.), king of Argos. Accord- 
ing to tradition he flourished during the first half of the 8th cen- 
tury B.C. He was a vigorous and energetic ruler and greatly in- 
creased the power of Argos. H e  gradually regained sway over the 
various cities of the Argive confederacy, the members of which 
had become practically independent, and (in the words of 
Ephorus) "reunited the broken fragments of the inheritance of 
Temenus." His object was to  secure predominance for Argos in 
the north of Peloponnesus. Pheidon assisted the Pisatans to  expel 
the Elean superintendents of the Olympian games and presided at  
the festival himself. The Eleans, however, refused to recognize 
the Olympiad or to include i t  in the register, and shortly after- 
wards, with the aid of the Spartans, who are said to have looked 
upon Pheidon as having ousted them from the headship of Greece, 
defeated Pheidon and were reinstated in the possession of Pisatis 
and their former privileges. Pheidon is said to have lost his life in 
a faction fight a t  Corinth, where the monarchy had recently been 
overthrown. H e  made changes in the existing system of weights 
and measures in the Peloponnese, and his system was in use at  
Athens before Solon (Arist. Atlz. Pol. x. 2 ) ,  but Ephorus' state- 
ment that he first coined silver money seems unlikely. 

His date is disputed. Pausanias assigns the Olympiad at  which 
he presided to 748, but the balance of modern authority is in 
favour of the first half of the 7th century. 

See Herodotus vi. 127 ; Ephorus in Strabo viii. 358, 376; Plutarch, 
Amatoriae narratio~zes, 2; Marmor parium, ep. 30; Pollux ix. 83; 
Xicolaus Damascenus, frag. 41 (in C. W. Muller's Frag. hist. grae- 
corum, iii.) ; G. Grote, History of  Greece, pt. ii. ch. 4 ;  B. V. Head, 
Historia Nunzorzim (1887) ; F. Hultsch, Grieclzische und romische 
,V.etrologie (1882) ; G. Rawlinson's Herodotus, appendix, bk. i., note 
8. On the question of Pheidon's date, see J. B. Bury, History o f  
Greece, ii. 468 (1902) ; J. P. Mahaffy, Probkms in Greek History, ch. 
3 (1892) ; J. G. Frazer's note on Pausanias vi. 2 2 ,  2; and especially 
G. Busolt, Grieclzische Geschichte (2nd ed., 1893), ch. iii. 12. C. 
Trieber, Pheidon von Argos (Hanover, 1880), and J.  Beloch, in Rhein- 
isches Musez~m, xlv. 595 (~Sga) ,  favour a later date, about 580. 

PHELPS, EDWARD JOHN (18 2 2-1 goo), American law- 
yer and diplomat, was born on July 11, 1822, a t  Middlebury, Vt. 
He graduated from Middlebury college in 1840, was a school- 
master for a year in  Virginia and was admitted to the bar in 1843. 
From 1851 to 1853 he was second controller of the U.S. Treas- 
ury, and then practised law in New York city until 1857, when 
he returned to Burlington. H e  was one of the founders of the 
American Bar Association, and :vas its president in 1880-9r 
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From 1881 until his death he was Kent professor of law in Yale 
university. H e  was minister to  Great Britain from 188j  to 1889, 
and in 1893 served as senior counsel for the United States before 
the international tribunal a t  Paris to adjust the Bering sea con- 
troversy. H e  died at New Haven, Conn., on March 9, 1900. 

See his Orations and Essays, edited b y  J .  G. McCullough, with a 
"Memoir" by J. W: Stewart, (1901) ; and the me.mor!al address 
by M. H. Buckham, ln Proceedzw of the Vermont Hzstorzcal Soczety 
(Burlington, Vt., 1901). 

PHELPS, SAMUEL (1804-1878), English actor and man- 
ager, was born a t  Devonport on Feb. 13, 1804. H e  made his 
first London appearance on Aug. 28, 1837 as Shylock at  the Hay- 
market. After a short season there he was with Macready for 
about six years at  Covent Garden, the Haymarket and Drury 
Lane successively. In  1844 he became co-lessee of Sadler's Wells 
Theatre with Thomas I,. Greenwood and Mary Amelia Warner 
(1804-54). Phelps spent 2 0  years at  Sadler's Wells theatre, and 
raised the house to & leading position in London. Thirty-four of 
Shakespeare's plays were presented there under his direction. 
He died on Nov. 6, 1878. 

PHENACETIN, a drug crystallizing from water in colourless 
plates, melting at 135' C. I t  is soluble in about 7 0  parts of hot 
and in about 1,400 parts of cold water. I t  is prepared by acetyl- 
ating para-phenetidine, or by heating para-acetylaminophenol and 
potassium ethyl sulphate with alcoholic soda to 150' C. I t  is 
acetyl-p-phenetidine, C2H;0.CGH~NHCOCH3. Para-phenetidine 
is prepared by treating the sodium salt of para-nitrophenol with 
ethyl iodide, and reducing the nitrophenetole to para-phenetidine 
or aminophenetole. The yield may be doubled by diazotizing para- 
phenetidine, coupling with phenol, ethylating and reducing. 

Several compounds related to phenacetin have been introduced 
into medicine. Triphenin is propylphenetidine; lactophenin is 
lactylphenetidine; pyrantin is para-ethoxyphenyl succinimide, 
EtO.C6H4N[CO.CH2I2; salophen or saliphenin is salicylpheneti- 
dine; amygdophenin is mandelylphenetidine. I n  addition, several 
other derivatives have been suggested which have a greater 
solubility than phenacetin, e g., phesin. which is the sodium salt 
of phenacetinsulphonic acid, apolysin and citrophen (citrophenin), 
which are citric acid derivatives of para-phenetidin, etc. 

Phenacetin is contained in both the British and United States 
pharmacopoeia, in the latter under the name of acetphenetidin. 
The dose is j to 10 gr. given in cachets or In suspension. When 
the drug is carelessly made it  may contain impurities, producing 
considerable irritation of the kidneys. The physiological action 
of phenacetin consists in a sedative action on the sensory tracts of 
the spinal cord, and a depressant action on the heart, where it 
tends to paralyse the action of the cardiac muscle. I ts  chief 
therapeutic use is as an antineuralgic, and i t  is of service in 
migraine, rheumatism of the sub-acute type, intercostal neuralgia 
and locomotor ataxia. 

r 

FROM S C O T T ,  " L A N D  MAMMALS OF THE W E S T E R N  HEMISPHERE ( M A C M I L L A N )  

SKELETON O F  THE WASATCH CONDYLARTH. IN T H E  AMERICAN MUSEUM 
O F  NATURAL HISTORY 

PHENACODUS, a primitive and generalized hoofed mammal 
of the Lower Eocene, now extinct. The two best known species 
are represented by complete skeletons found in the Bighorn basin 
of Wyoming in 1881 They are of the size respectively of a pig 
and of a fox, and typically of the family Phenacodontidae of the 
order Condyldrthra. 

The teeth of Phenacodus are very short-crowned, with low 
rounded cusps, the dentition unreduced, the premolars smaller 
than the molars and of simpler pattern. The feet are five-toed but 
the first and fifth digits are considerably reduced; the small 
flattened hoofs resemble those of the tapir. The arrangement of 
the wrist-bones is serial, the upper row directly overlying the 
lower ones, as in Hyrax  and the elephant, instead of alternating 
as with other hoofed animals, The astragalus in the hind foot is 
like that of Carnivora with distinct neck and convex rounded head. 
This character distinguishes the Condylarthra from the higher 
ungulates as the primitive construction of their teeth distinguishes 
them from the variously specialized ungulate tooth patterns. The 
brain was small and of inferior structure. (W. D.  M.) 

PHENAKITE, a mineral consisting of beryllium orthosili- 
cate, Be,SiO,, occasionally used a s  a gem-stone. In general ap- 
pearance it is not unlike quartz, for which indeed it had been mis- 
taken, and was on this account named from Gr. +Cval (a de- 
ceiver). I t  occurs as isolated crystals, which are rhombohedra1 
with parallel-faced hemihedrism, and are either lenticular or pris- 
matic in habit. There is no cleavage, the fracture is conchoidal, 
and the crystals are sometimes perfectly colourless and transpar- 
ent, but more often greyish or yellowish and only translucent. 
The hardness is high, being 7.5-8; the specific gravity is 2.98. 

Phenakite has long been known from the emerald and chryso- 
beryl mine on the Takovaya stream, near Ekaterinburg in the 
Urals, where large crystals occur in mica-schist. I t  is also found 
with topaz and microline in the granite of the Ilmen moun- 
tains in the southern Urals and of the Pike's Peak region, Colo- 
rado. Large crystals of prismatic habit have more recently been 
found in a felspar quarry a t  Kragero, Norway, and clear lenticular 
crystals are abundant a t  San Miguel de Piricicaba, Brazil. 

For gem purposes the stone is cut in the brilliant form, of which 
there are two fine examples, weighing 43 and 34 carats, in the 
mineral collection of the British Museum. The indices of refrac- 
tion (w  =1.6540, ~=1.6527) are higher than those of quartz, 
beryl or topaz; a faceted phenakite is consequently rather brilliant 
and may sometimes be mistaken for diamond. 

PPIENANTHRENE, an aromatic hydrocarbon having the 
same composition, ClaHlo, as anthracene (q.v.) and found with the 
latter in distillates from coal tar  boiling between 270' and 400° 
C. The crude solid hydrocarbons from this fraction are separated 
by crystallisation from various organic solvents (alcohol, acetone, 
carbon disulphide, etc.), phenanthrene being more soluble than 
anthracene. The former is also less oxidisable than the latter so 
that chromic acid treatment removes residual anthracene. Phenan- 
threne (formula I . )  is obtained in colourless needles 

OC-CO 

(1.1 L A A  <-C;S 1 (11.) 

or triclinic plates melting at loo-101' C and boiling at  340' C ;  
it exhibits a faint blue fluorescence in solution or when vaporised. 
I ts  picrate forms yellow crystals melting at  145" C. Phenanthrene 
is oxidised by chromic acid to phenanthraquinone (formula II . ) ,  
obtained in orange needles melting a t  198-202' C ;  it  is a typical 
ortho-quinone (see QUINONES) and condenses with ortho-diamines 
to form phenazines (9.v.). Distilled with soda lime, phenanthrd- 
quinone yields diphenyl and by further oxidation the quinone 
gives diphenic acid. These reactions serve to  establish the consti- 
tution of the phenanthrene nucleus (I.). This nucleus is present 
in certain of the opium alkaloids, and when distilled with zinc 
dust morphine yields phenanthrene. Many attempts have been 
made, but with little success, to utilise phenanthrene in colour 
making. 

See A. E. Everest, The Higher Coal Tar Hydrocarbons (1927). 

PHENAZINE, in organic chemistry, the parent substance of 
many dyestuffs, e g., the eurhodines, toluylene red, indulines and 
safranines. (See  DYES, SYNTHETIC.) I t  may be obtained by 
passing aniline vapour over lead oxide, or by  the oxidation of 
dihydrophenazine, which is prepared by heating catechol with 
orthophenylenediamine. I t  is also formed when ortho-aminodi- 
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phenylamine is distilled over lead peroxide. I t  crystallizes in 
yellow needles which melt a t  I 71 O C, and are only sparingly solu- 
ble in alcohol. I t s  formula is ClZH8N2. Sulphuric acid dissolves 
it, forming a deep red solution. The more complex phenazines, i.e., 
the naphthophenazines, naphthazines and naphthotolazines, may 
be prepared by condensing ortho-diamines with ortho-quinones ( 0 .  
Hinsberg, 188;) ; by the oxidation of an ortho-diamine in the 
presence of a-naphthol ( 0 .  Witt),  and by the decomposition of 
ortho-anilido (-tohidido-, etc.)-azo compounds with dilute acids. 
If alkyl or aryl-ortho-diamines be used azonium bases are obtained. 
The azines are mostly yellow in colour, distil unchanged and are 
stable to oxidants. They add on alkyl iodides readily, forming 
alkyl azonium salts. 

The symmetrical diaminophenazine is the parent substance of 
the important dyestuff toluylene red or  dimethyldiaminotoluphen- 
azine. I t  is obtained by the oxidation of orthophenylenediamine 
with ferric chloride; by oxidizing a mixture of para-aminodime- 
thylaniline and meta-tolylenediamine, toluylene blue, an inda- 
mine, being formed as an intermediate product and passing into 
the red when boiled; and also by the oxidation of dimethyl- 
paraphenylenediamine with metatolylenediamine. I t  crystallizes 
in orange-red needles and its alcoholic solution fluoresces strongly. 
I t  dyes silk and mordanted cotton a fine scarlet. I t  is known 
commercially as neutral red. Phenazonium salts are known as  
safranines. (See DYES, SYNTHETIC.) 

Phenazone or dibenzopyridazine is an isomeride of phenazine, 
to which it  bears the same relation that phenanthrene bears t o  
anthracene (q9.v.). I t  is formed by reducing diortho-dinitro- 
diphenyl with sodium amalgam and methyl alcohol. I t  crystallizes 
in yellow needles which melt a t  156' C. Potassium permanganate 
oxidizes it to pyridazinetetracarboxylic acid. 

Phenazine Phenazone 

PHENIX CITY, a city of Russell county, Alabama, U.S.A., 
on the Chattahoochee river, opposite Columbus, Ga. I t  is on fed- 
eral highway 80, and is served by the Central of Georgia railway. 
Pop. 13,862 in 1930 and 15,351 in 1940. I t  is a residential and 
industrial suburb of Columbus. 

PHENOL CONDENSATION PRODUCT: see CARBOLIC 
ACID ; BAKELITE. 

PHENOLPHTHALEIN, an organic compound of the 
acomatic series which has two uses: ( I )  as an indicator for acids 
and bases in volumetric analysis; ( 2 )  as a purgative drug. The 
phthaleins are prepared by condensing phenols with phthalic 
anhydride, phenol itself giving rise to phenolphthalein together 
with a small quantity of fluorane, whilst resorcinol under similar 
conditions yields fluorescein (9.v.). The phthaleins on reduction 
yield phthalines which are derivatives of triphenylmethane caw 
boxylic acid; thus phenolphthalein itself gives phenolphthaline. 

/CPh2 ,,C(CsH4.OH),\ 
C a d \  )O C&I\ 

co 2 co 
Diphenylphthalide Phenolphthalein Fluorane 

Phenolphthaline 

Phenolphthalein is obtained when phenol and phthalic anhy- 
dride are heated with concentrated sulphuric acid. I t  crystallizes 
in colourless crusts (m.p. 250-253' C) and is nearly insoluble 
in water, but dissolves in dilute solutions of the caustic alkalis 
with a fine red colour, being reprecipitated from these solutions 
by the addition of mineral acid. I t  is to this remarkable colour 
change that its use as an indicator is due. I t  dissolves in concen- 
trated caustic alkalis to  a colourless solution which probably 
contains salts of a non-quinonoid character. On fusion with 
caustic alkali, phenolphthalein yields benzoic acid and para- 

dihydroxybenzophenone, which shows that in the original con- 
densation the phthalic acid residue has taken the para position 
to the hydroxyl groups of the phenol. 

Fluorane is a by-product of the condensation of phthalic acid 
and phenol, substitution occurring in the ortho position to  the 
hydroxyl groups of the phenol, so that anhydride formation takes 
place between these hydroxyl groups. I t  dissolves in concentrated 
sulphuric acid with a yellowish-green fluorescence. 

Phenolphthalein has extended use as a purgative under such 
synonyms as  purgen, laxoin, laxatol, etc. The official dose is 2 t o  
5 grains (0.12 to 0.3 grams), but larger doses are given. Phenol- 
phthalein is dissolved in the bile and by the alkali of the intestine, 
and being irritant to  the latter it  causes peristalsis. I t  is partly 
absorbed and partly excreted by the liver and so acts repeatedly 
on the intestine, acting for a few days as a mild aperient. 

PHENOMENALISM, in philosophy, is a name applied to  
several different schools of thought which maintain in common 
that human knowledge (so-called) is confined to phenomena in 
the broad sense of the term, according to which it  denotes gen- 
erally events or things in space and time. But the schools differ 
among t h ~ r n s ~ l v e s  on the ontological (as distinguished from the 
epistemological) question relating to  the objective source or 
basis of the phenomena. ( I )  According to one view it  is assumed 
more or less that there is an objective reality of which the phenom- 
ena are the changing appearances, but it  is maintained that  this 
ultimate basic reality is beyond the reach of human knowledge, 
which is limited to  the apprehension of appearances adapted to or 
relative to  human powers. I n  one form or another some such view 
is maintained by Agnosticism, the critical Philosophy, Empiricism, 
and Positivism. 

( 2 )  Another view is to  the effect that there is  no permanent 
substance underlying the ever-changing flux of phenomena; in 
other words, these ever-changing phenomena are the only reality. 
This was the view held by Heraclitus among the ancient Greeks, 
and by Bergson among present-day philosophers, also by others. 

(3) Yet a third view would deny the external existence even 
of phenomena in the ordinary sense of the term (that is, events 
actually occurring in space and time) and identifies all reality 
with the mere appearances t o  or in the mind or mental experi- 
ences as such. This view is represented by Shadworth Hodgson, 
the author of The MetaphysZc of Experience (1898), and others. 

I t  should be observed that the first kind of phenomenalism 
( I )  is merely epistemological, whereas the other two, ( 2 )  and 
(3), are also ontological. Ontological phenomenalism implies 
epistemological phenomenalism, but not vice versa. See META- 
PHYSICS, and KNOWLEDGE, TNEORY OF. 

PHENOMENOLOGY denotes a new, descriptive, philosoph- 
ical method, which, since the concluding years of the last cen- 
tury, has established ( I )  an a priori psychological discipline, able 
to provide the only secure basis on which a strong empirical 
psychology can be built, and (2) a universal philosophy, which 
can supply an organum for  the methodical revision of all the 
sciences. 

I. PHENOMENOLOGICAL PSYCHOLOGY 

Present-day psychology, as the science of the "psychical" in 
its concrete connection with spatio-temporal reality, regards as 
its material whatever is present in the world as "ego-istic"; i.e., 
"living," perceiving, thinking, willing, etc., actual, potential and 
habitual. And as the psychical is known as  a certain stratum of 
existence, proper to men and beasts, psychology may be con- 
sidered as a branch of anthropology and zoology. But animal 
nature is a part of physical reality, and that which is concerned 
with physical reality is natural science. I s  it, then, possible t o  
separate the psychical cleanly enough from the physical to  es- 
tablish a pure psychology parallel to natural science? That a 
purely psychological investigation is practicable within limits is 
shown by our obligation to it for our fundamental conceptions of 
the psychical. and most of those of the psycho-physical. 

But before determining the question of an unlimited psychology, 
we must be sure of the characteristics of psychological experience 
and the psychical dl ta  it  provides. MTe turn naturally to our 
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immediate experiences. But we cannot discover the psychical in 
any experience, except by a "reflection," or perversion of the ordi- 
nary attitude. We are accustomed to concentrate upon the mat- 
ters, thoughts, and values of the moment, and not upon the 
psychical "act of experience" in which these are apprehended. 
This "act" is revealed by a "reflection"; and a reflection can be 
practised on every experience. Instead of the matters themselves, 
the values, goals, utilities, etc., we regard the subjective experi- 
ences in which these "appear." These "appearances" are phe- 
nomena, whose nature is to  be a "consciousness-of" their object, 
real or unreal as i t  be. Common language catches this sense of 
"relativity," saying, I was thinking of something, I was frightened 
of something, etc. Phenomenological psychology takes its name 
from the "phenomena," with the psychological aspect of which it 
is concerned: and the word "intentional" has been borrowed from 
the scholastic to  denote the essential "reference" character of 
the phenomena. All consciousness is "intentional." 

I n  unreflective consciousness we are "directed" upon objects, 
we "intend" them; and reflection reveals this to be an immanent 
process characteristic of all experience, though infinitely varied in 
form. To be conscious of something is no empty having of that 
something in consciousness. Each phenomenon has its own inten- 
tional structure, which analysis shows to be an ever-widening 
system of individually intentional and intentionally related com- 
ponents. The perception of a cube, for example, reveals a mul- 
tiple and synthesized intention: a continuous variety in the "ap- 
pearance" of the cube, according to differences in the poirits of 
view from which it  is seen, and corresponding differences in "per- 
spective," and all the difference between the "front side" actually 
seen a t  the moment and the "backside" which is not seen, and 
which remains, therefore, relatively "indeterminate," and yet is 
supposed equally to be existent. Observation of this "stream" of 
"appearance-aspects" and of the manner of their synthesis, shows 
that every phase and interval is already in itself a "consciousness- 
of" something, yet in such a way that with the constant entry of 
new phases the total consciousness, a t  any moment, lacks not syn- 
thetic unity, and is, in fact, a consciousness of one and the same 
object. The intentional structure of the train of a perception must 
conform to a certain type, if any physical object is to be perceived 
as there! And if the same object be intuited in other modes, if 
i t  be imagined, or remembered, or copied, all its intentional forms 
recur, though modified in character from what they were in the 
perception, to  correspond to their new modes. The same is true 
of every kind of psychical experience. Judgment, valuation, pur- 
suit, these also are no empty experiences having in consciousness 
of judgments, values, goals and means, but are likewise experi- 
ences compounded of an intentional stream, each conforming to 
its own fast type. 

Phenomenological psychology's comprehensive task is the sys- 
tematic examination of the types and forms of intentional ex- 
perience, and the reduction of their structures to  the prime inten- 
tions, learning thus what is the nature of the psychical, and 
comprehending the being of the soul. 

The validity of these investigations will obviously extend beyond 
the particularity of the psychologist's own soul. For psychical life 
may be reveaIed to us not only in self-consciousness but equally 
in our consciousness of other selves, and this latter source of 
experience offers us more than a reduplication of what we find in 
our self-consciousness, for it establishes the differences between 
"own" and "other" which we experience, and presents us with the 
characteristics of the "social-life." And hence the further task 
accrues to psychology of revealing the intentions of which the 
"social life" consists. 

Phenomenological-poychological and Eidetic Reductions. 
-The Phenomenological psychology must examine the self's 
experience of itself and its derivative experience of other selves 
and of society, but whether, in so doing, it can be free of all 
psycho-physical admixture, is not yet clear. Can one reach a really 
pure self-experience and purely psychical data? This difficulty, 
even since Brentano's discovery of intentionality, as the funda- 
mental character of the psychical, has blinded psychologists to the 
possibilities of phenomenological psychology. The psychologist 

finds his self-consciousness mixed everywhere with "external" ex- 
perience, and non-psychical realities. For what is experienced as 
external belongs not to the intentional "internal," though our 
experience of it  belongs there as an experience of the external. 
The phenomenologist, who will only notice phenomena, and know 
purely his own "life," must practice an i-irox+. H e  must inhibit 
every ordinary objective "position," and partake in no judgment 
concerning the objective world. The experience itself will remain 
what it  was, a n  experience of this house, of this body, of this 
world in general, in its particular mode. For one cannot describe 
any intentional experience, even though it  be "illusory," a self- 
contradicting judgment and the like, without describing what in 
the experience is, as such, the object of consciousness. 

Our comprehensive krrox?j puts, as we say, the world between 
brackets, excludes the world which is simply there! from the 
subject's field, presenting in its stead the so-and-so-experienced- 
perceived-remembered-judged-thougl~t-valued-etc., world, as such, 
the "bracketed" world. Not the world or any part of it  appears, 
but the "sense" of the world. T o  enjoy phenomenological expe- 
rience we must retreat from the objects posited in the natural 
attitude to the multiple modes of their "appearance," t o  the 
"bracketed" objects. 

The phenomenological reduction to phenomena, to  the purely 
psychical, advances by two steps: ( I )  systematic and radical 
irroxfi of every objectifying "position" in an experience, prac- 
tised both upon the regard of particular objects and upon the en- 
tire attitude of mind, and ( 2 )  expert recognition, comprehension 
and description of the manifold "appearances" of what are no 
longer "objects" but "unities" of "sense." So that the phe- 
nomenological description will comprise two parts, description of 
the "noetic" (vbew) or "experiencing" and description of the 
"noematic" (vbqpa) or the "experienced." Phenomenological ex- 
perience, is the only experience which may properly be called 
"internal" and there is no limit t o  its practice. And as a similar 
"bracketing" of objective, and description of what then "appears" 
("noema" in "noesis"), can be performed upon the "life" of 
another self which we represent to  ourselves, the "reductive" 
method can be extended from one's own self-experience to  one's 
experience of other selves. And, further, that society, which we 
experience in a common consciousness, may be reduced not only 
to the intentional fields of the individual consciousness, but also 
by the means of an inter-subjective reduction, to  that which unites 
these, namely the phenoinenological unity of the social life. Thus 
enlarged, the psychological concept of internal experience reaches 
its full extent. 

But it takes more than the unity of a manifold "intentional 
life," with its inseparable complement of "sense-unities," to make 
a "soul." For from the individual life that "ego-subject" cannot 
be disjoined, which persists as an identical ego or "pole," t o  
the particular intentions, and the "habits" growing out of these. 
Thus the "inter-subjective," phenomenologically reduced and 
concretely apprehended, is seen to be a "society" of "persons," 
who share a conscious life. 

Phenomenological psychology can be purged of every empirical 
and psycho-physical element, but,  being so purged, it  cannot 
deal with "matters of fact." Any closed field may be considered 
as regards its "essence," its ~i'Gos, and we may disregard the fac- 
tual side of our phenomena, and use them as "examples" merely. 
We shall ignore individual souls and societies, to learn their a 
priori, their "possible" forms. Our thesis will be "theoretical," 
observing the invariable through variation, disclosing a typical 
realm of a priori. There will be no psychical existence whose 
"style" we shall not know. Psychological phenomenology must 
rest upon eidetic phenomenology. 

The phenomenology of the perception of bodies, for  example, 
will not be an account of actually occurring perceptions, o r  those 
which may be expected t o  occur, but of that invariable "struc- 
ture," apart from which no perception of a body, single o r  pro- 
longed, can be conceived. The phenomenological reduction re- 
veals the phenomena of actual internal experience; the eidetic 
reduction, the essential forms constraining psychical existence. 

Men now demand that empirical psychology shall conform to 
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the exactness required by modern natural science. Natural science, 
which was once a vague, inductive empiric, owes it  modern char- 
acter to the a priori system of forms, nature as it is "con- 
ceivable," which its separate disciplines, pure geometry, laws of 
motion, time, etc., have contributed. The methods of natural 
science and psychology are quite distinct, but the latter, like 
the former, can only reach "exactness" by a rationalization of 
the "essential." 

The psycho-physical has an a priori which must be learned 
by any complete psychology, this a priori is not phenomenologi- 
cal, for it depends no less upon the essence of physical, or more 
particularly organic nature. 

11. TRANSCENDENTAL PHENOMENOLOGY 
Transcendental philosophy may be said to have originated in 

Descartes, and phenomenological psychology in Locke, Berkeley 
and Hume, although the latter did not grow up primarily as a 
method or discipline to  serve psychology, but to contribute to the 
solution of the transcendental problematic which Descartes had 
posed. The theme propounded in the Meditations was still domi- 
nant in a philosophy which it hdcl initiated. All reality, so it ran, 
and the whole of the world which we perceive as existent, may be 
said to exist only as the content of our own representations, judged 
in our judgments, or, a t  best, proved by our own knowing. There 
lay impulse enough to rouse all the legitimate and illegitimate 
problems of transcendence, which we know. Descartes7 "Doubt- 
ing" first disclosed "transcendental subjectivity," and his "Ego 
Cogito" was its first conceptual handling. But the Cartesian 
transcendental "Mens" became the "Human Mind," which Locke 
undertook to explore; and Locke's exploration turned into a 
psychology of the internal experience. And since Locke thought 
his psychology could embrace the transcendental problems, in 
whose interest he had begun his work, he became the founder of 
a false psychologistical philosophy which has persisted because 
men have not analysed their concept of "subjective" into its two- 
fold significance. Once the transcendental problem is fairly 
stated, the ambiguity of the sense of the "subjective" becomes 
apparent, and establishes the phenomenological psychology to 
deal with its one meaning, and the transcendental phenomenology 
with its other. 

Phenomenological psychology has been given the priority in 
this article, partly because it forms a convenient stepping-stone to  
the philosophy and partly because it is nearer to the common 
attitude than is the transcendental. Psychology, both in its 
eidetic and empirical disciplines, is a "positive" science, promoted 
in the "natural attitude" with the world before it for the ground 
of all its themes, while transcendental experience is difficult to 
realize because it  is "supreme" and entirely "unworldly." Phe- 
nomenological psychology, although comparatively new, and com- 
pletely new as far as it uses intentional analysis, can be approached 
from the gates of any of the positive sciences: and, being once 
reached, demands only a re-employment, in a more stringent 
mode, of its formal mechanism of reduction and analysis, to dis- 
close the transcendental phenomena. 

But it  is not to  be doubted that transcendental phenomenology 
could be developed independently of all psychology. The dis- 
covery of the double relativity of consciousness suggests the prac- 
tice of both reductions. The psychological reduction does not 
reach beyond the psychical in animal realities, for psychology 
subserves real existence, and even its eidetic is confined to the 
possibilities of real worlds. But the transcendental problem will 
include the entire world and all its sciences, to  "doubt" the whole. 
The world "originates" in us, as Descartes led men to recognize, 
and within us acquires its habitual influence. The general signifi- 
cance of the world, and the definite sense of its particulars, is 
something of which we are conscious within our perceiving, repre- 
senting, thinking, valuing life, and therefore something %on- 
stituted" in some subjective genesis. 

The world and its property, lLin and for itself," exists as it  
exists, whether I, or we, happen, or not, to be conscious of it. 
But let once this general world, make its "appearance" in con- 
sciousness as  "the" worId, it is thenceforth related to the sub- 

jective, and all its existence and the manner of it, assumes a new 
dimension, becoming L'incompletely intelligible," "questionable." 
Here, then, is the transcendental problem; this "making its ap- 
pearance," this "being for us" of the world, which can only gain 
its significance "subjectively," what is i t ?  We may call the worId 
"internal" because it  is related to consciousness, but how can this 
quite "general" world, whose "immanent" being is as shadowy 
as the consciousness wherein it "exists," contrive to appear before 
us in a variety of "particular" aspects, which experience assures 
us are the aspects of an independent, self-existent world? The 
problem also touches every "ideal" world, the world of pure 
number, for example, and the world of "truths in themselves." 
And no existence, or manner of existence, is less wholly intelli- 
gible than ourselves. Each by himself, and in society, we, in 
whose consciousness the world is valid, being men, belong our- 
selves to  the world. Must we, then, refer ourselves to  ourselves to 
gain a worldly sense, a worldly being? Are we both psychologi- 
cally to  be called men, subjects of a psychical life, and yet be 
transcendental to  ourselves and the whole world, being subjects 
of a transcendental world-constituting life? Psychical subjec- 
tivity, the "I" and "we" of everyday intent, may be experienced 
as i t  is in itself under the phenomenological-psychological reduc- 
tion, and being eidetically treated, may establish a phenomenologi- 
cal psychology. But the transcendental subjectivity, which for 
want of language we can only call again, "I myself," "we our- 
selves," cannot be found under the attitude of psychological or 
natural science, being no part a t  all of the objective world, but 
that subjective conscious life itself, wherein the world and all its 
content is made for "us," for "me." We that are, indeed, men, 
spiritual and bodily, existing in the world, are, therefore, "ap- 
pearances" unto ourselves, parcel of what "we7' have constituted, 
pieces of the significance "we" have made. The "I" and "we," 
which we apprehend, presuppose a hidden "I" and "we" to whom 
they are "present." 

T o  this transcendental subjectivity, transcendental experience 
gives us direct approach. As the psychical experience was purified, 
so is the transcendental, by a reduction. The  transcendental re- 
duction may be regarded as a certain further purification of the 
psychological interest. The universal is carried to  a further stage. 
Henceforth the "bracketing" includes not the world only but its 
"souls" as well. The psychologist reduces the ordinarily valid 
world to  a subjectivity of "souls," which are a part of the world 
which they inhabit. The transcendental phenomenologist reduces 
the already psychologically purified to  the transcendental, that 
most general, subjectivity, which makes the world and its "souls," 
and confirms them. 

I no longer survey my perception experiences, imagination- 
experiences, the psychological data which my psychological experi- 
ence reveals: I learn to  survey transcendental experience. I am 
no longer interested in my own existence. I am interested in  the 
pure intentional life, wherein my psychically real experiences have 
occurred. This step raises the transcendental problem (the trans- 
cendental being defined as the quality of that which is consci3us- 
ness) to  its true level. We have to recognize that relativity to 
consciousness is not only an actual quality of our world, but, from 
eidetic necessity, the quality of every conceivable world. M7e 
may, in a free fancy, vary our actual world, and transmute it to  
any other which we can imagine, but we are obliged with the 
world to  vary ourselves also, and ourselves we cannot vary except 
within the limits prescribed to us by the nature of subjectivity. 
Change worlds as we may, each must ever be a world such as we 
could experience, prove upon the evidence of our theories and in- 
habit with our practice. The transcendental problem is eidetic. 
My psychological experiences, perceptions, imaginations and the 
like remain in form and content what they were, but I see them 
as "structures7' now, for I am face to  face a t  last with the ulti- 
mate structure of consciousness~ 

It is obvious that, like every other intelligible problem, the 
transcendental problem derives the means of its solution from an 
existence-stratum, which it presupposes and sets beyond the reach 
of its enquiry. This realm is no other than the bare subjectivity 
of consciousness in general, while the realm of its investigation 
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remains not less than every sphere which can be called "objec- 
tive," which considered in its totality, and a t  its root, is the 
conscious life. No one, then, can justly propose to  solve the 
transcendental problem by  psychology either empirical or eidetic- 
phenomenological, without petitio principii, for psychology's 
"subjectivity" and "consciousness" are not that subjectivity and 
consciousness, which our philosophy will investigate. The transcen- 
dental reduction has supplanted the psychological reduction. I n  
the place of the psychological "I" and "we," the transcendental "I" 
and "we" are comprehended in the concreteness of transcendental 
consciousness. But though the transcendental "I" is not my psy- 
chological "I," i t  must not be considered as  if i t  were a second "I," 
for it  is no more separated from my psychological "I" in the con- 
ventional sense of separation, than it  is joined to i t  in the 
conventional sense of being joined. 

Transcendental self-experience may, a t  any moment, merely 
by a change of attitude, be  turned back into psychological self- 
experience. Passing, thus, from the one to  the other attitude, we 
notice a certain "identity" about the ego. What I saw under 
the psychological reflection a s  "my" objectification, I see under 
the transcendental reflection a s  self-objectifying, or, as we may 
also say, as objectified by the transcendental "I." We have only 
to  recognize that what makes the psychological and transcendental 
spheres of experience parallel is a n  "identity" in their significance, 
and that what differentiates them is merely a change of attitude, 
t o  realize that the psychological and transcendental phenomenolo- 
gies will also be parallel. Under the more stringent 6 ~ 0 x 4  the 
psychological subjectivity is transformed into the transcendental 
subjectivity, and the psychological inter-subjectivity into the 
transcendental inter-subjectivity. It is this last which is the con- 
crete, ultimate ground, whence all that transcends consciousness, 
including all that is real in  the world, derives the sense of its 
existence. For  all objective existence is essentially 'Lrelative," and 
owes its nature to a unity of intention, which being established 
according to transcendental laws, produces consciousness with its 
habit of belief and its conviction. 

Phenomenology ,  t h e  U n i v e r s a l  Science.-Thus, as  phe- 
nomenology is developed, the Leibnitzian foreshadowing of a uni- 
versal ontology, the unification of all conceivable a priori sciences, 
is improved, and realized upon the new and non-dogmatic basis 
of phenomenological method. For phenomenology as the science 
of all concrete phenomena proper t o  subjectivity and inter-sub- 
jectivity, is eo ipso a n  a priori science of all possible existence 
and existences. Phenomenology is universal in its scope, because 
there is no a priori which does not depend upon its intentional con- 
stitution, and derive from this its power of engendering habits in 
the consciousness that knows it, so that the establishment of any 
a priori must reveal the subjective process by which it  is estab- 
lished. 

Once the a priori disciplines, such as the mathematical sciences, 
are incorporated within phenomenology, they cannot thereafter be 
beset by "paradoxes" or disputes concerning principles: and those 
sciences which have become a priori independently of phenomenol- 
ogy, can only hope to set their methods and premises beyond 
criticism, by founding themselves upon it. For their very claim 
t o  be positive, dogmatic sciences bears witness to  their dependency, 
as branches, merely, of that universal, eidetic ontology, which is 
phenomenology. 

The endless task, this exposition of the universum of the a 
priori, by  referring all objectives t o  their transcendental "or- 
igin," may be considered as one function in the construction of a 
universal science of fact, where every department, including the 
positive, will be settled on its a priori. So that our last division 
of the complete phenomenology is thus: eidetic phenomenology, 
or the universal ontology, for a first philosophy; and second 
philosophy as the science of the transcendental inter-subjectivity 
or universum of fact. 

T h s  the antique conception of philosophy as the universal 
science, philosophy in the Platonic, philosophy in the Cartesian, 
sense, that shall embrace all knowledge, is once more justly re- 
stored. All rational problems, and all those problems, which for 
one reason or another, have come to be known as "philosophical," 

have their place within phenomenology, finding from the ultimate 
source of transcendental experience or eidetic intuition, their 
proper form and the means of their solution. Phenomenology 
itself learns its propel' function of transcendental human "living" 
from an entire relationship t o  "self." I t  can intuite life's absolute 
norms and learn life's original teleological structure. Phenomen- 
ology is not less than man's whole occupation with himself in the 
service of the universal reason. Revealing life's norms, he does, 
in fact, set free a stream of new consciousness intent upon the 
infinite idea of entire humanity, humanity in  fact and truth. 

Metaphysical, teleological, ethical problems, and problems of 
the history of philosophy, the problem of judgment, all significant 
problems in general, and the transcendental bonds uniting them, 
lie within phenomenology's capability. 

Phenomenological philosophy is but developing the main- 
springs of old Greek philosophy, and the supreme motive of Des- 
cartes. These have not died. They split into rationalism and 
empiricism. They stretch over Kant and German idealism, and 
reach the present, confused day. They must be reassumed, sub- 
jected to  methodical and concrete treatment. They can inspire a 
science without bounds. 

Phenomenology demands of phenomenalists that they shall 
forgo particular closed systems of philosophy, and share decisive 
work with others toward persistent philosophy. 
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PHENOMENON, in  ordinary language a thing, process, 
event, etc., observed by  the senses (Gr. ~ ~ L V ~ ~ E V O V ,  a thing seen, 
from ~a ivca6a i ,  to appear). Thus the rising of the sun, a thunder- 
storm, an earthquake, are natural "phenomena." From this springs 
the incorrect colloquial sense, something out of the common, a n  
event which especially strikes the attention; hence such phrases as 
"phenomenal" activity. I n  Greek philosophy phenomena are the 
changing objects of the senses as opposed t o  essences (rd bvra) 
which are one and permanent, and are therefore regarded as  being 
more real, the objects of reason rather than of senses which are 
"bad witnesses." I n  modern philosophy the phenomenon is the 
"thing-in-itself," or the noumenon (9.v.) or object of pure 
thought, but the thing-in-itself as it appears t o  the mind in sensa- 
tion (see especially KANT;  and METAPHYSICS). I n  this sense the 
subjective character is of prime importance. Among derivative 
terms are "Phenomenalism" and "Phenomenology." Phenome- 
nalism is either ( I )  the doctrine that there can be no knowledge 
except by phenomena, i.e. sense-given data, or ( 2 )  the doctrine 
that all known things are phenomena, i.e. that there are no "things- 
in-themselves." "Phenomenology" is the science of phenomena: 
every special science has a special section in which its particular 
phenomena are described. The term was first used in English in  
the 3rd edition of the Ency. Brit .  in the article "Philosophy" by 
J. Robison. Kant has a special use of the term for that part of the 
Metaphysic of Natzae which considers motion and rest as predi- 
cates of a judgment about things. 

PHERECRATES, Greek poet of the Old Attic Comedy, was 
a contemporary of Cratinus, Crates and Aristophanes. At  first 
an actor, he seems to have gained a prize for a play in 438 B.C. 
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The only other ascertained date in his life is 420, when he pro- 
duced his play The Wild Men .  Like Crates, whom he imitated, 
he abandoned personal satire for more general themes, although 
in some of the fragments of his plays we find him attacking 
Alcibiades and others. H e  invented a metre, called after him 
Pherecratean, which occurs in the choruses of Greek tragedies and 
in Horace. 

A considerable number of fragmenb from his 16 (or 13) plays 
has been preserved, collected in T. Kock, Comicorurn Atticorzrm 
Fragmenta, i. (1880), and A. Meineke, Poetarum Comicorzlm Grae- 
coruwc Fragmenta (1855). 

PHERECYDES OF LEROS, Greek mythographer, fl. c. 
454 B.C. H e  is probably identical with Pherecydes of Athens, al- 
though the two are distinguished by Suidas (also by I .  Lipsius, 
Quaestiolzes logographkae, 1886). Numerous fragments of his 
genealogies of the gods and heroes, variously called ' I u ~ o p i a ~ ,  rev- 
eahoyiai, A ~ ~ T O X @ ~ V E S  have been preserved (see C. W. &fuller's 
Frag. hist. gmec. vol. i., pp. xxxiv., 70; Jacob, Frag. d. gr. His- 
toriker I., p. 58). 

See Christ-Schmid, Geschichte der griechischen Litteratz~r (bibl.) . 
PHERECYDES OF SYROS, Greek philosopher (or rather 

philosophical theologian), flourished during the 6th century B.C. 
H e  was sometimes reckoned one of the Seven Wise Men, and is 
said to  have been the teacher of Pythagoras. With the possible 
exception of Cadmus (q.v.) of Miletus, he Was the first Greek 
prose-writer. H e  belonged to the circle of Peisistratus a t  Athens, 
and was the founder of an Orphic community. He was credited 
with having originated the doctrine of metempsychosis ( q . ~ . ) ,  
while Cicero and Augustine assert that he was the first to teach 
the immortality of the soul. Of his astronomical studies he left 
a proof in the "heliotropion," a cave at  Syros which served to 
determine the annual turning-point of the sun. 

In  his cosmogonic treatise on nature and the gods, called 
I Ievr ipu~os  (Preller's correction of Sui'das, who has Ca~hpvxos 
from the five elementary principles: aether, fire, air, water, 
earth?, he enunciated a 'ystem in which science> and 
m ~ t h O 1 o g ~  were 'lended' A fragment the "sacred marriage" 
Zas and ChthoniE has been found on an Egyptian papyrus. 

See H .  Diels, Fragmente der Vorsokvatiker, Bd. 11. (4th ed., 1922). 
also 0. Kern, De Orphei, Epimenidis Pherecydis theogoniis (1888) f 
D. Speliotopoulos, nepl  cPepe~ir8ov 7015 Zvpi u (Athens, 1890) ; T. Gem- 
perz, Greek Thinkers (Eng. t ~ . ,  1901) ; B. P. Grenfell, New Classical 
~ r a ~ m e n t s  (18~7) ; H .  Well, ~ t u d e s  s~ I'antiquzte grecque ( 1 9 ~ ) .  

PWIGALIA or  PHIGALEIA (@i+y&Xia or @ ~ ~ a h e i a ;  mod. Pav- 
Zitsa), an ancient Greek city on the river Neda in the south-west 
angle of Arcadia, among some of the highest mountains in the 
Peloponnesus-Mt. Cotylium and Mt. Elasum. 

I n  659 B.C. Phigalia was taken by the Spartans, but soon after 
recovered its independence by the help of the Orasthasians. Dur- 
ing the struggle between Achaeans and Aetolians in 221 B.C. it 
was held by Dorimachus, who left i t  on the approach of Philip V. 
of Macedon. I n  common with other cities of Arcadia, it appears 
to have fallen into utter decay under Roman rule. Several curious 
cults were preserved near Phigalia, including that of the fish- 
tailed goddess Eurynome and the Black Demeter with a horse's 
head, whose image was renewed by Onatas. No autonomous coins 
of Phigalia are known. Nothing remains above ground of the 
temples of Artemis or Dionysus and the.works of art which existed 
in the time of Pausanias. A great part of the city wall remains, 
2 m. in circuit built in fine Hellenic masonry, with a large square 
central fortress with a circular projecting tower. 

Not a t  Phigalia itself, but a t  Bassae, 5 or 6 m. away, on the 
slope of Mt. Cotylium is a well-preserved temple of Apollo Epi- 
curius. I t  commemorates relief from a plague in the 5th cen- 
tury. Pausanias (viii. 41) notes it  as  (next to that of Tegea) the 
finest in the Peloponnesus, "from the beauty of its stone and 
the symmetry of its proportions." I t  was designed by Ictinus, 
joint architect with Callicrates, of the Parthenon a t  Athens. Vis- 
ited earlier by  Chandler, Dodwell, Gel1 and other English travel- 
lers, the temple was explored and measured in 1811-1812 by 
C. R. Cockerell, the internal sculptured frieze of the cella being 
found allnost perfect. This and other fragments of sculpture 
are now in the British Museum. The colonnade of the temple has 

been recently restored by  the Greeks. 
The temple is of the Doric order, but has an internal arrange- 

ment of its cella which is unique. Probably to suit the ground, 
it lies north and south but the vestibule has a door to the east. 
I t  is hexastyle, with fifteen columns on its flanks; thirty-four out 
of the thirty-eight columns of the peristyle are still standing, 
with the greater part of their architrave. The internal columns 

of the cella are very strangely 
placed, apparently without sym- 
metry, as regards the interior, 
though they are set regularly op- 
posite the voids in the peristyle. 

With the exception of one at  
the south end, which is Corin- 
thian, the internal columns are 
of the Ionic order, and are en- 
gaged with the cella-wall, form- 
ing a series of recesses, which 
may have been designed to con- 
tain statues. Another peculiarity 
of this interior is that  these col- 
umns reach to the top of the cella 
in one order, not in  two as was 
Doric fashion. These inner col- 
umns carried an Ionic entabla- 
ture, of which the frieze now in 
the British Museum formed a 
part. The pediments and external 
metopes of the peristyle appear 
to have contained no sculpture, 
but the metopes within the peri- 
style on the exterior of the cella 
had sculptured subjects. The po- 
sition occupied by the great 
statue of Apollo is disputed. 
Cockerell, with probability, 
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placed it facing the eastern side door, so that it  would be lighted by 
the rising sun. The main entrance is a t  the northern end through 
the pronaos, once defended by a door in the end of the cells and a 
metal screen, of which traces were found on the two columns of the 
pronaos. There was no door between the posticum and the cella. 
The general proportions of the fronts resemble those of the The- 
seum at  Athens, except that the entablature is less massive, the 
columns thicker, and the diminution less. I n  plan the temple is 
long in proportion to its width-measuring, on the top of the 
stylobate, 12 j ft. 7 in. by 48 ft. z in., while the Theseum (built 
probably half a century earlier) is about 104 f t .  2 in. by  45 f t .  2 in. 

The material is a fine grey limestone (once covered with painted 
stucco), but the roof-tiles, the capitals of the cella columns, the 
architraves, the ceilings and the sculpture, are of white marble. 
The roof-tiles, specially noticed by Pausanias, are remarkable 
for their size, workmanship, and the beauty of the Parian marble. 
They measure 2 ft. I in. by 3 ft. 6 in., and are fitted together in 
the most careful and ingenious manner. Unlike those of the 
Parthenon and the temple of Aegina, the dppoii or "joint-tiles" 
are worked out of the same piece of marble as the flat ones, for 
the sake of more perfect fitting and in order to provide greater 
security against wet. 

Traces of painting on various architectural members were 
found by Cockerell, but they were too much faded for the colours 
to  be distinguished. The designs are the usual Greek patterns- 
the fret, the honeysuckle, and the egg and dart. 

The sculpture is of the greatest interest, as being designed to 
decorate one of the finest buildings in the Peloponnesus in  the 
latter half of the 5th century B.C. 

The frieze, now in the British Museum, is complete; it  is nearly 
101 ft. long by a ft. high, carved in relief on twenty-three slabs of 
marble 4 3  to j in. thick. The subjects are the battle of the 
Lapithae and the Centaurs, and that between the Amazons and 
the Greeks, the two favourite subjects in Greek ar t  of the best 
period. They are designed with wonderful fertility of invention, 
and life-like realism and spirit; the composition is arranged SO 
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as to form a series of diagonal lines or zigzags M ,  thus forming a 
pleasing contrast to the unbroken horizontal lines of the cornice 
and architrave. The various groups are skilfully united by some 
dominant line or action, so that the whole subject forms one 
unbroken composition. 

The relief is very high,more than 33 in. in the most salient parts, 
and the whole treatment is quite opposite to that of the Parthenon 
frieze, which is a very superior work of ar t  to  that a t  Bassae. 
Many of the limbs are quite detached from the ground; the drill 
has been largely used to emphasize certain shadows, and in many 
~ l a c e s ,  for want of due calculation, the sculptor has had to cut 
into the flat background behind the figures. From this it  would 
appear that no finished clay-model was prepared but that the 
relief was sculptured with only the help of a drawing. The point 
of sight, more than 2 0  f t .  below the bottom of the frieze, and 
the direction in which the light fell on it  have evidently been 
carefully considered. Many parts, invisible from below, are left 
comparatively rough, The workmanship throughout is unequal, 
and the hands of several sculptors can be detected. On the whole, 
the execution is not equal to the beauty of the design, and the 
whole frieze is somewhat marred by an evident desire to pro- 
duce the maximum of effect with the least possible amount of 
labour-very different from the almost gem-like finish of the 
Parthenon frieze. Even the design is inferior to the Athenian one; 
most of the figures are ungracefully short in  their proportions, 
and there is a great want of refined beauty in many of the female 
hands and faces. I t  is in the fire of its varied action and its 
subtlety of expression that this sculpture most excels. The noble 
movements of the heroic Greeks form a striking contrast to the 
feminine weakness of the wounded Amazons, or the struggles with 
teeth and hoofs of the brutish Centaurs; the group of Apollo and 
Artemis in their chariot is full of grace and dignified power. The 
marble in which this frieze is sculptured is somewhat coarse and 
crystalline; the slabs appear not to have been built into their 
place but fixed afterwards, with the aid of two bronze bolts 
driven through the face of each. 

Of the metopes, which were 2 f t .  8 in. square, only one exists 
nearly complete, with eleven fragments; the one almost perfect 
has a relief of a nude warrior, with floating drapery, overcoming 
a long-haired bearded man, who sinks vanquished a t  his feet. The 
relief of these is rather less than that of the frieze figures, and the 
work is nobler in character and superior in execution. 

BIBLIOGRAPHY.-C. R. Cockerell, Temples of Aegina and Bassae 
(1860) ; British Museum, Catalogue of Sculpture, I .  See also Leake, 
Morea (i. 490 and ii. 319 ; Curtius, Peloponnesos, i. 319 ; Ross, Reisen in 
Peloponnesos; Stackelberg, Der Apollo-Tempel zu Bassae (1826) ; 
Lenormant, Bas-reliefs du Parthenon et de Phigalie (1834) ; and 
Histories of Sculpture mentioned under GREEK ART. 

PHILADELPHIA, the Greek name of the ancient Rabbath- 
Ammon, in Eastern Palestine, commemorating Ptolemy Phila- 
delphus (285-246 B.c.), mod. 'AmmBn. Alexander Jannaeus (102- 
76 B.c.) although lord of the rest of the land east of the Jordan 
never conquered Philadelphia. With the coming of Pompey (63 
B.c.) Philadelphia was made a member of the Decapolis. When 
Trajan set up the Provincia Arabia (A.D. 106) he assigned the 
town to the new province and Philadelphia advanced with Bostra 
to greater might and prosperity. I t s  extensive ruins include a 
Byzantine basilica, baths, theatre, citadel, temple, etc. (E. Ro.) 

PHILADELPHIA, the first city of the State of Pennsyl- 
vania, and third in population and manufactures in  the Unlted 

. States. I t  was planned by William Penn and other members of 
the Society of Friends partly, if not chiefly, as a haven of refuge 
for persecuted peoples, who like themselves, wished to be guided 
by the "inner light" of conscience. They called their town Phila- 
delphia (from the Greek @ L X ~ ~ & X ~ E L ~ ,  brotherly love), borrow- 
ing a place-name of sectarian significance in Lydia, Asia M~nor, 
seat of one of the seven early churches. 

Philadelphia was the Proprietary capital of the Province until 
1776; capital of the State until 1799; capital of the United Col- 
onies until 1781; capital of the United States under the Articles 
of Confederation from 1781 to 1789 and under the Constitution 
from 1790 to 1800. 

Independence Hall. Philadelphia's most celebrated structure 

which is a few squares east by south of the city-hall, is in lat. 
39" 56' 57.54" N.; long. 75O 8' ~ 7 . 5 ~  W. Chestnut street pier is 
101.6 m. from the Atlantic. An official tabulation of point-to- 
point airline distances between the Philadelphia Municipal air 
port and five well-known places follows: New York, 79 m. ;  Balti- 
more, 81 m.; Washington, D.C., 119 m.; Pittsburgh, 260 m.; 
Boston, 283 miles. 

Geography.-Betwpen the Delaware river and the nearest 
mountains, the Kittatinny range, is the 60 m. wide Phjladelphia 

Piedmont plateau, invitingly fer- 
tile, and, in early days, heavily 
timbered with oak, hickory, 
chestnut, tulip-poplar, beech, 
dogwood and laurel. As the city 
has had much to do with the de- 
velopment of its "back country" 
so, conversely, the Philadelphia 
Piedmont plateau, with its many 
cities, towns and rich townships 
has contributed greatly to the 
growth of Philadelphia. And as 
the Delaware comes down from 
the north-east, or Minisink coun- 
try, so the lesser Schuylkill, with 
its numerous tributaries, comes 
down from the north-west, out 

I N D E P E N D E N C E  HALL.  P HILADEL-  secting the Piedmont diagonally, 
P H I A  breaking over the last score 
or more of falls a t  tidewater and joining the greater stream a t  the 
obviously strategic point of the whole region-the Coaquannock 
of the Indians; the Ft.  Beversrede of the fur-trading Dutch; the 
Tacony-Tinicum of the Swedes and the Philadelphia of to-day. 

Topography.-All of old Philadelphia, with the main part of 
the new, lies on the peninsula of dry land between the Delaware 
and Schuylkill-a Dutch word meaning hidden river, or, more 
literally, skulking creek; the Indian name was Manayunk. But 
the city spreads south-westward beyond the Schuylkill, over the 
dike-protected Tinicum lowland (in places 5 ft. below high tide) 
to Darby and Muckinpalus creeks and extends westward across 
rising ground from IOO to  200 ft. high, as  far as Karakung creek, 
now Cobb's. Thus the city is both longer (244 m. from the ex- 
treme south-west on Bow creek to the extreme north-east point 
of Poquessing creek and Frankford avenue) and broader (15 m. 
from Northwestern avenue, and the Schuylkill, Roxborough, to 
Poquessing creek and Delaware river, Torresdale), than the penin- 
suTa, which has three levels-the lowland (Passyunk) section of 
mud, blue clay and gravels; the elevated section from Spring 
Garden street to  the northern boundary; and the elevated west 
Philadelphia section t o  the western boundary. 

Sewerage.--Sewerage profits by the natural drainage of small 
valleys and their watersheds, which involve the utilization of many 
creeks. I t  comprises (1941) over 2,000 mi. of sewers, of which 
approximately one-fourth are main sewers. Diameter measure- 
ments of them vary from I to  24 f t .  So great is the volume of 
water in some of these creek-sewers (for instance, the Cohocksink 
and Mill creek) that costly blow-outs have occurred. An oval- 
shaped sewer in the bed of Mill creek, big side down, permits 
a freer flow. Subway building has caused much sewer reconstruc- 
tion and metropolitan development in the old city has necessi- 
tated great changes. Since 1910, two extensive sewerage disposal 
plants have been built. In  the lowlands, sewers are clogged by 
mud brought in by flood tides. The part of the Schuylkill delta 
below its lowermost reach is cut into by tidal estuaries, forming 
numerous islands. In  this section (40th ward), the sewage prob- 
lem presents difficulties. But in 1925 work was begun on the 
Mingo pumping system, by which the sewerage, drained into a 
central basin, is pumped at  the rate of ~,ooo,ooo gal. daily into 
the 40th ward disposal plant. Prior to  the establishment of the 
Mingo system there were great numbers of unsewered houses in 
the 40th ward. Throughout the city these now are less than 
~o,ooo,  as against 60,939 on Jan. I ,  1911. 
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Water-supply.-Philadelphia built the first municipal water- 

works in America. Councils authorized a "Wholesome TVater" 
loan ($203,001.70) ; and ground for reservoir's was broken on the 
site of the old British fort a t  Fairmount, March 12, 1799. The 
first water was sent through the pipes-then of wood, a little later 
of cast-iror-on Jan. 27; 1801. Up to 1902, the city's expenditure 
for water from the Delaware and Schuylkill had been $56,498,000. 
Then it became necessary, on account of river pollution to provide 
for  the present comprehensive sand filtration system. There are 
five filter plants: Torresdale, 52 ac., capacity 220,000,000 gal.; 
Queen Lane, 16 ac., ~oo,ooo,ooo; Belmont, 14 ac., 55,000,000 
(under reconstruction, 75,000,ooo) ; Upper Roxborough, 5.6 ac., 
20,000,ooo; Lower Roxborough, 2.7 ac., 8,000,ooo. East Park dis- 
tribution reseyvoir has three basins holding 688,618,000 gal.; 
Oak Lane reservoir, 2 basins, 70,000,000; Belmont, 40,000,000; 
five clear-water basins, 127,ooo.ooo; four raw-water reservoirs, 
609,350,000. The pumping stations have a total capacity of 2,310,- 

'ooo,ooo gal. in 24 hours. Consumption in 1940 averaged 319,- 
ooo,ooo gallons daily. 

C i t y  Plan.-Philadelphia was built on a plan. Penn wanted 
an open-spaced, well-shaded town, with every dwelling in the 
centre of its plot. There was eventually a complete departure 
from this idea. Brick buildings, standing wall to wall and so 
much alike that a man hardly knew his own house, filled large 
sections of the 19th century city. Another of Penn's ideas was 
to have "a promenade on the high bank of the river-front the 
whole length of the city-a top-common from end to end," after 
the manner of the celebrated Bomb Quai at  Rotterdam. But this 
detail of the original plan was likewise unexecuted. Penn wanted 
a ~ o , o o o  ac. city; Thomas Holme, his surveyor-general, succeeding 
Penn's cousin, Capt. TVilliam Crispen, used less than a third of 
that space in the original urban section, making up their due 
allotment t o  the first purchasers, or adventurers, by assigning them 
much larger additional lots in the adjoining Northern Liberties. 
Penn expected the Delaware and Schuylkill halves of his city to 
meet a t  Centre square; but necessity, or convenience, caused the 
development to be along the Delaware, up and down, rather than 
in the wooded westward parts of the area plotted by Holme. This 
area-the nucleus and heart of the present city-was a parallelo- 
gram in shape, a mile north and south, and two miles east and 
west from river to  river, with a Delaware front street and a 
Schuylkill front street. The Broad stre& of to-day, which ex- 
tends for 11.7 m. from League island to township line and York 
road, is 113 ft. wide. At Centre square, Market street, IOO f t .  
wide, crosses Broad, halving the city, north and south. 

The most conspicuous object in Philadelphia is the architec- 
turally much criticized City hall, French Renaissance style, de- 
signed by John M. Arthur, Jr., with its tower, 547 ft .  11 in. 
high, topped by Alexander Calder's colossal bronze statue of 
William Penn. With its courtyard, it  occupies an area of 49 ac. 
The public buildings commission-authorized Aug. 5, 1870, abol- 
ished July I, 1901-erected it  a t  a cost of $25,000,000 (not with- 
out public scandal). The foundation stone was laid on 4ug. 18, 
1872. Here are housed the State and county courts and municipal 
and county offices. Across the plaza to the north-east is the new 
City Hall annex, an office building harmonizing with the adjacent 
Wanamaker and Widener buildings. Old ferry and township roads 
in Southwark, Passyunk and Moyamensing have been modern- 
ized into diagonal avenues, running south-west and north-east. 
In  1937 the urban area was 128 square miles. 

Streets  a n d  Bridges.-Philadelphia has 2,000 streets. Houses 
are numbered decimally, 100 numbers being allotted to each 
square. Asphalt paving is used chiefly, with vitrified, granite or 
concrete; total urban mileage 2,098, of which 1,994 are improved. 

Floating bridges were erected in the 18th century over the 
Schuylkill; in the 19th century permanent bridges. White and 
Hazard's foot bridge was the first wire bridge in the world. 
Girard avenue bridge was for a time the widest. Ellet's sus- 
pension bridge was the first American bridge of the kind. Chest- 
nut street bridge is the largest cast-iron arch-bridge. Below Wal- 
nut street the bridges are "swings" and bascules. Spring Garden 
bridge, like that of Girard avenue, is of wrought-iron, Whipple- 

t r u ~ s  type. Green Lane (under construction), is of re-enforced 
concrete. A fine concrete arch-br~dge spans the TVissahickon at  
Walnut Lane. The Philadelphia-Camden bridge was (1926-29) the 
longest suspension bridge in the world; construction began Jan. 6, 
1922; it was opened July I ,  1926; cost, $37,196,971. Total length, 
1.81 m.; main span, 1,750 ft .  between towers; height of towers, 
385 ft. mean high water; overall width, 12 5 ft .  6 in. 

Parks.-There are 172 parks and playgrounds, covering 7,8 59 
ac. Playgrounds and recreation centres are supervised by the 
bureau of recreation, and small parks and squares by the bureau 
of city property. The Fairmount park commission ( I  j members, 
appointed by the common pleas judges) has charge of Fairmount 
park, 3.845 ac. and 25 other parks, with an acreage of 3,947, of 
which the largest, Pennypack park, has 1,255 ac.; Cobb's Creek, 
621; League Island, 364; Roosevelt Boulevard, 250; Hunting 
park, 86; Wister's Woods, 42; and Bartram's garden, 37. Fair- 
mount park (with the parkway) is practically continuous from 
City Hall to the county line on the Wissahickon. I t  originated in 
June 1812, with the acquisition of a 5 ac. tract (summer-home of 
Robert Morris, financier of the Revolution) and was repeatedly 
enlarged by other purchases, until in addition to  Letitia Cottage, 
it now contains 15 historic mansion houses, two surviving struc- 
tures of the Centennial Exposition (Memorial hall and the Horti- 
culture building) and hundreds of miles of driveways, avenues, 
footpaths and bridle paths, beautified a t  many points of vantage 
with over 50 bronze groups and figures. 

Periods and Landmar1rs.-There have been four phases in 
the development of Philadelphia: ( I )  The well-built, though ill- 
paved, Colonial trading-town of English Quakers and Episco- 
palians, Welsh Quakers and Baptists, Germans of various sects, 
Scotch-Irish Presbyterians and inter-colonial migrants. (2) The 
rapidly growing city of Franklin and Girard, with its shipyards, 
ropewalks, fleets and fast-sailing ships, its rich merchants, its 
skill in handicraft and its undemocratized social order. (3) The 
19th century brick-paved, red-brick city that was revolutionized 
by the application of steam-power to inany industries-a period 
of mill, rail and mine development and of a heavy inpouring of . 
Irish and German immigrants, with skilled workers from British 
industrial districts. ( I )  The city that h3s been transformed dur- 
ing the last quarter of a century by such modern agencies as elec- 
tricity, steel and concrete, and the extensive use of capital. 

The earliest city was centred about High street hill (Second 
and Market); with its long-vanished "Great Towne House," built 
in 1707 in the middle of the street. Annexed were the covered 
markets. Nearby was the Friends' meeting house. The slate-roof 
house and many two- and three-storey brick dwellings with dormer 
windows were close a t  hand. Some of these dwellings still stand. 
Much like the early proprietary town was the revolutionary city, 
which had grown five squares westward to the Statehouse. 

This building, designed by the famous lawyer Andrew Hamilton 
and built between I732 and 1741 became Independence Hall, 
where the Liberty bell once rang, and is now housed. The bell 
was made by Thomas Lister of Whitechapel, London, but was 
twice recast because of brittleness, and was hung in April, 1753. 
I t  was cracked, July 8, 1835, while tolling a knell for Chief 
Justice John Marshall, of the U.S. Supreme Court. This court 
first sat in an adjoining building (built in 1791) of the same group, 
later the mayor's office, a t  the south-west corner of Fifth and 
Chestnut streets. At the south-east corner of Sixth and Chestnut 
is the hall (built 1791) where the first U.S. congress sat. City 
councils, until transferred, used Independence Hall. Thcse build- 
ings (much dwarfed a t  the present day by massive structures east, 
south and west, including the Curtis block) have been set apart 
as public monuments. The Statehouse yard of 1729, or Inde- 
pendence square, belongs to the group; and adjoining is Wash- 
ington square. Associated with Independence Hall is Carpenters' 
Hall, owned by the company of Master Carpenters, used as a 
meeting place by the First Continental Congress (1774-75). This 
well preserved sample of the brick-layer's art was built in 1770-71. 

Other shrines are Franklin's grave (south-east corner Fifth and 
Arch), the Betsy Ross flag-house (239 Arch), the site of the house 
in which Jefferson wrote the Declaration of Independence (south- 
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west corner Seventh and Market), the site of the Philadelphia 
residence of Gen. Washington ( j28 Market) and the Chew Man- 
sion, "Cliveden" (Johnson street and Germantown avenue), scene 
of the critical action at  the Battle of Germantown, Oct. 4, 1777. 

The 19th century city retained much of its 18th century aspect 
-uniform houses, with pressed brick fronts, white or green 
shutters and marble steps and trimmings. These were multiplied, 
row on row; but not until 1850 was there noteworthy growth west 
of Broad street. That development came after the Consolidation 
act. Girard avenue was then Franklin avenue. I t  was crossed by 
the northward-growing city, which reached and passed Columbia 
avenue prior to the International Exposition of 1876 (Centennial). 
This world's fair greatly aided Philadelphia's industries. The 19th 
century city continued its expansion along residential lines until 
the period of latter-day small house demolition and sky-scraper 
development. 

Architecture.- Early dwelling houses and halls reflected Eng- 
lish ideas. Something of Sir Christopher Wren's manner is trace- 
able in such structures as Christ church (1727-47), Dr.  John 
Kearsley, amateur architect, and St. Peter's (1761); and Inigo 
Jones's influence is seen (from prints found in Sir Wm. Cham- 
bers's Treatise on Civil Architecture) in the street fronts of brick. 
Many Georgian houses of the 18th century are preserved, Inde- 
pendence Hall being typical. Philadelphia architects in  the 20th 
century have sought to recapture the spirit of colonial times; 
but the best Georgian restorations and reproductions are not as 
often seen in the city itself as in the suburban places closely asso- 
ciated with early American history. Grecian influence was shown 
just before the opening of the 19th century in the works of Wil- 
liam Strickland, Thomas Ustic Walter and their followers. Much 
of Strickland's work has disappeared, save in prints, but the old 
U.S. Mint, a t  Chestnut and Juniper, was an example of i t ;  and 

; the Custom house (1824) is a surviving specimen. Pseudo-classic 
structures-the Bank of the United States, Third street (179 j )  ; 
the first Chestnut street theatre; the church of St. Luke and 
Epiphany; St. Andrew's P.E. church; St. Patrick's church; and, 
especially Girard college and Ridgway library-belong to this 
period. 

Latter-day buildings of like impressiveness-the U.S. mint, the 
art museum, the free library-would seem to be improvements 
upon the models of the time of Strickland and Walter. Following 
these designers there was an architectural "dark age" in Phila- 
delphia until the Centennial Exposition caused an awakening. 
The T-Square club (1883), the school of architecture a t  the uni- 
versity of Pennsylvania and the Philadelphia Chapter, American 
institute of Architects, have accomplished much in community, 
city and regional planning and in influencing architectural designs. 

A r t ,  Science a n d  Letters.-Long after its loss of precedence 
in population, Philadelphia preserved its leadership in art, letters 
and science. Art development began in the period of Benjamin 
West, the Peales (Charles Willson, Raphael and Rembrandt), 
Stuart, Sully and Allston, and continued through the 19th cen- 
tury, with J. W. Jarvis, Henry Inman, C. R. Leslie, Paul Weber, 
H.  J. Thouron, J. R. Lambdin, S. B. Waugh, Thomas Eakins, 
Thomas P .  Anschutz, J. M. Hamilton, John Sartain and Charles 
Grafly. The Academy of Fine Arts, oldest ar t  institution in the 
United States, dates officially from 1805, but it  actually originated 
in 1791, growing out of Charles Willson Peale's activities in start- 
ing the Columbianum (1794), which next year held an exhibition 
in Independence Hall. Philadelphia now has 42 art associations, 
museums, schools and collections, public and private. 

On the leveled top of Fairmount, a t  the point where the park- 
way joins the park, and looking up the Schuylkill, stands the new 
$20,000,000 Pennsylvania Art museum, opened on March 26, 
1928. I n  situation and design, this group suggests the Parthenon 
and the Acropolis-an impressive Greek imitation, of severity and 
dignity. This building, in which delicate curves instead of 
straight lines are vsed, is of Minnesota stone. The architectural 
details in the cornice, as well as the 4 ac. of roofs, are of glazed 
polychrome terra-cotta. Colour is much used. The seven strata in 
the dolomite quarry from which the stone was secured vary from 
a pinkish yellow to a yellowish-grey. The museum is the home 

of important collections of paintings hitherto inadequately housed. 
I t  also offers educational facilities, providing a panoramic history 
of ar t  for its students and visitors in a series of 37 "period" 
rooms, in which works of a r t  are shown in their appropriate 
surroundings. 

The American Philosophical society, an outgrowth of Franklin's 
"Junto" (1727) and the American Society for Promoting and 
Propagating Useful Knowledge ( I  766), was organized in I 769. 
I t  is housed in Independence square (Frankliniana, 14,000 ~ 0 1 . ;  
library, 80,000). Other scientific societies are the Franklin insti- 
tute (1824), essentially a society for the promotion of applied 
science; the Academy of Natural Sciences (1812); the Wagner 
institute (185 j),  primarily a society for spreading science among 
the people; the Spring Garden institute (1851), for teaching 
useful arts to wage-earning youths; the Commercial museum, 
containing exhibits illustrating world-wide industrial progress; and 
the Geographical society. 

Early publishers, 17th and 18th centuries, issued Bibles-in 
German, as well as English,-newspapers, almanacs and maga- 
zines. The Ephrata, Saur and Aitken Bibles, Franklin's Poor 
Richard's Almanac, many Quaker books, the early Bradford publi- 
cations, early magazines (especially Joseph Dennie's Portfolio 
1801-g7), Pennsylvania histories by Thomas, Budd, Smith and 
Proud, and Charles Brockden Brown's novels are notable publica- 
tions. Tom Moore, the poet, and Edgar Allan Poe lived in the 
city, which was also for a time the home of Longfellow, Holmes, 
Whittier and Lowell. Godey's (18 5-77), Graham's (1840-59) 
and Sartain's magazines as well as Robert Walsh's American Quar- 
terly Review (1827-37) were successful publications; and Mathew 
Cary, George Lippard, Robert'Montgomery Bird, with the Hop- 
kinsons-Francis and Joseph-and the Neals-Alice and Joseph 
C.-won notable names. Later, Walt Whitman, Bayard Taylor, 
George H. Boker, T. Buchanan Reed and Charles G. Leland were 
of literary consequence. They were succeeded by S. Weir Mitchell, 
Frank Stockton, R. H. Davis, Horace Howard Furness, F. E. 
Schelling, Owen Wister and Agnes Repplier. To-day there are 
about 200 publishers, including Lippincotts of the third generation. 

The newspapers are The Evening Ledger (1914); The Record 
(Ind. Dem., 1870) ; The Iltquirer (Rep. 1829); and The Evening 
Bulletin (1847). The Public Ledger, prominent for many years af- 
ter 1836, merged with the Inquirer in 1934. Outstanding editors: 
Poulson, Chandler, For;ey, RfcClure and G. W. Childs ( q . ~ . ) .  

Theatres  a n d  Music.-Philadelphia has well over 2 0 0  thea- 
tres and moving picture houses. One of the London Hallams, 
Lewis, was the founder of the Philadelphia stage, in 1754. The 
original Chestnut street theatre (1793) was burned. The oldest 
theatre in the United States, Walnut (capacity 1,512), dates from 
1809, and was the scene of the triumphs of Wheatley, Cooke, the 
Wallacks, Kean, Forrest, the Booths, Clarke, Charlotte Cushman 
and Rachel. The Arch street theatre (1828) was associated 
with the Drews and Joseph Jefferson, as  well as with W. E .  Bur- 
ton and the Davenports. For a generation, the most noted per- 
formers appeared a t  J. I?. Zimmerman's Chestnut street opera 
house (capacity 1,864), which marked the passing of the old stock 
company system (1880) and the coming of travelling attractions. 

The 17th century German immigrants brought over their 
music; the hforavians had their organs (called "whistle boxes"). 
Christ church (Protestant Episcopal), and St. Joseph's (Roman 
Catholic) helped in the 18th century musical development. The 
Musical Fund society was organized in 1820; and Musical Fund 
hall was opened in 1824. All the famous European singers who 
visited America sang there, and a t  Concert hall, until the opening 
of the Academy of Music (capacity, 2,729) in 1857. The Metro- 
politan opera house seats 3,482. 

Philadelphia has an active musical life, with over 60 societies- 
the St. Cecilia, 1824; Anacreontic, 1830; Apolio, 1833; Maen- 
nerchor, 1835 ; Cecilian, 1875 ; Orpheus, 1877 ; Mendelssohn, 
1876; Philadelphia Music Festival association, 1882; Treble Clef 
and Eurydice, 1886. The Philadelphia orchestra was organized 
in 1900, the Presser Foundation dates from 1916. T h e  Curtis 
Institute of Music gives free instruction. 

Clubs.--Of the 2,000 clubs in Philadelphia the oldest is the 
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Schuylkill Fishing company of the state in Schuylkill, which 
was organized in 1732. The University, Art and Engineers' are 
notable clubs. There are many of the literary, journalistic and 
Bohemian cast-Poor Richard, Franklin Inn, Sketch, Plastic, 
and Pen and Pencil. The New Century, Civic club and Colonial 
Dames are women's clubs. The Philadelphia (1834) is the most 
exclusive club; the Union League (1862), the most famous. 

Churches, Char i t i es  a n d  Hospitals.-Philadelphia has 1,041 
churches, of which 108 are Baptist; 119 (synagogues and congre- 
gations) Hebrew; 91 Lutheran; 145 Methodist; 1 2 1  Presbyterian; 
126 Protestant Episcopal; 146 Roman Catholic; 7 Hicksite Meet- 
ings and 5 Orthodox meetings. Society of Friends, Dunkards, 
Mennonites, Moravians, Schwenkfelders and other sects of Penn's 
time, still thrive. Philadelphia is the cathedral city of the arch- 
diocese of Philadelphia, which has 387 parishes and 1,259 priests 
of all orders. Five denominations have Divinity schools. 

There are 2,500 religious and humanitarian societies in Phila- 
delphia. There is a record of the charitable work of secular 
societies from the year 1749, and of church societies from the 
year 1761. The Federation of Charities began in June 1921. The 
Welfare federation embraces I I 2 nonsectarian philanthropic agen- 
cies in the city and suburbs-homes and hospitals for children, 
dispensaries, emergency aids, day nurseries, settlements, sani- 
tariums, shelters, etc. I n  1941 the sum of $5,793,000 was sub- 
scribed for the federation. The Jewish federation raises a 
similarly large sum. The Catholic charitable institutions are less 
closely federated. 

Philadelphia has been a medical-surgical centre from early 
days. I ts  first hospital, the Pennsylvania, which occupies a square 
in the old city, was chartered on May I I ,  1751. The first school 
of anatomy was established in 1762 ; and the first medical college 
(see PENNSYLVAXIA, UNIVERSITY OF, which now has several affili- 
ated hospitals) in 1765. The first medical society was organ- 
ized in 1768 and the first College of Physicians in 1787, I t s  
Miitter pathological collection is especially notable. I ts  library 
contains 174,822 volumes. Other early institutions are Will's 
Eye hospital (1832); Pennsylvania hospital of the insane (Kirk- 
bride's, 1836) ; Homeopathic Medical college (Hahnen~ann's, 
1848); and the Woman's Medical college (1850). Blockley, long 
in disrepute, has been erased from the map, and a modern city 
hospital erected in its place, a t  a cost of $4,ooo,ooo. Among 
the larger hospitals are Lankenau, Methodist, Misericordia, 
Jefferson and Presbyterian. There are over one hundred hos- 
pitals in the city. 

Education.-Enoch Flower was the first schoolmaster (1683) 
in Philadelphia. I n  1689, George Keith started the Friends' 
Public grammar school, called "Friends' Free," being like the 
English (but unlike the latter-day American) public school; i t  
was chartered in 1701, and became the existing William Penn 
Charter school. Church and community schools followed. Chris- 
topher Dock, who came from Germany in 1714 and who pub- 
lished the first American book on teaching, was the most noted 
early 18th century teacher. Though the Pennsylvania constitu- 
tions of 1776 and 1790 declared for "free schools," they were 
charity (called "Ragged") schools; and not until 1818 did the 
present public school system emerge. 

Meantime, numerous academies were established such as Ger- 
mantown ( I  760) and Episcopal academy ( I  78 5). Other insti- 
tutions developed: College of Pharmacy (1821); Jefferson Med- 
ical college (1825) ; Woman's Medical college (I  850) ; Protestant 
Episcopal Divinity school (1862) ; Lutheran Theological seminary 
(1864) ; La Salle college (Roman Catholic, 1867); St. Vincent's 
Roman Catholic Theological seminary ( I  868) ; Medico-Chirurgical 
college (1881), now affiliated with the University of Pennsylvania 
and Hahnemann Medical college (1848); the Williamson free 
school of mechanical trades (1888); Drexel institute (1891); 
and Temple university with a large student-body and many 
schools, a t  Broad and Berks. Gratz college (1893) and Dropsie 
college (1907) were founded in furtherance of Hebrew learning. 
The University of Pennsylvania (9.v.) is the largest educational 
institution in the city. (See Art, Science and Letters for other 
institutions. For Girard college, see GIRARD, STEPHEN.) 

Public Schools.-In 1818 the old board of control gave way 
to the board of education, and the Lancasterian plan to the com- 
mon schools. The first Central high dates from 1838; Girls' high, 
18 59; and Girls' high and normal, 1876. At the end of the 19th 
century it  was manifest that the blight of politics was on the 
public school, but reforms were successfully inaugurated. Two 
high schools have been succeeded by 13, with 2 2  junior high 
schools. There are evening high schools, evening elementary 
schools, classes in English and citizenship, classes for handicapped 
children, vocational schools and summer schools. In  1940 the 
total enrolment was 258,641 and the disbursements amounted to 
$31,751,693. There were 231 public schools in 245 school build- 
ings ; of these, 187 were elementary. 

Libraries.-Several growths of increasing vigour sprang from 
the seed sown by Franklin in the "Junto" period of the 18th 
century-the American Philosophical society already noted, the 
University of Pennsylvania and the Library company of Phila- 
delphia, organized on July I ,  1731. Franklin was its London 
agent, 1760-75. I t  absorbed the association and union libraries 
and, in 1792, became trustee for the library of James Logan, 
which, through the benefaction of Dr. Jamcs Rush, was nobly 
housed (1868) in a granite structure of the classic order. The 
Library company, with its noted collections-Philadelphia ma- 
terial, Civil War books and Americana-has 278,551 volumes. 
Other libraries (besides those noted under Art, Science and Let- 
ters) are those of the Pennsylvania hospital, r 761 ; the College 
of Physicians, 1789; the Athenaeum, 1813; the German society, 
1817 ; and the Apprentices', 1820. The free library of Philadel- 
phia, chartered in Feb. 1891, had, in 1941, 32 branches and 4 de- 
posit stations throughout the city; 25 of the branch libraries 
occupy structures erected from Andrew Carnegie's gift to  the city 
of $1,5oo,ooo. The free library had in 1940, 737,711 volumes, 
large pamphlet and document collections and a circulation of 
3,170,227. The ar t  and music departments are especially rich. 
There is also a library for the blind. The law library in the City 
Hall dates from 1802. The Biddle Law library is a t  the University 
of Pennsylvania, which, besides the general library (1749)-noted 
for its Danteana, American and Spanish drama and incunabula- 
has 15 special sub-libraries. The mercantile library (zjo,ooo vol- 
umes) is notably strong in Irish literature, Shakespeare and 
Junius letters. The Bibliographical Center of Philadelphia listed 
280 libraries in the city and environs in 1941, including private 
collections accessible to students upon application. Historical and 
genealogical students from all parts gather a t  the library of the 
Historical Society of Pennsylvania. 

Port.-Transatlantic, coastwise and West Indian trade de- 
veloped early. Grain, flour and lumber mere exported. I n  1725, 
140 vessels arrived and cleared; in 1735, 427. During the Revo- 
lution, Philadelphia became an interstate port, profiting by the 
imposition of import taxes on goods brought in for transship- 
ment. Marine construction grew apace; and Philadelphia ships 
and sailors won high repute. The Humphrey model revolutionized 
frigate building. The old navy yard gave pldce (1876) to the 
League island yard. I n  the Girard epoch (1775-1831) came fast 
clippers; and, after the Fisk-Fulton-Rumsey-Evans period of 
steamboat experimentation, came the Liverpool packet service 
of Thomas P. Cope. Then Peter Wright and Son handled Liver- 
pool boats. The Cope, Winsor, Clyde, Ericsson lines identified 
themselves with the river. The Corn Exchange (1854) became 
the Commercial Exchange (1868). Pilot service was established 
on Oct. 4, 1788. The station for pilot boats is a t  Overfalls 
light, 89 mi. from Chestnut street pier. The Philadelphia-to-the- 
sea 40-ft. channel was under construction in 1941. The Schuylkill 
channel is from 22-30 ft. deep. Delaware avenue, river-front 
street, originally 25 ft .  wide, has a present width of from 150 to 
250 ft., and a length of 2 0  miles. In  the middle of this marginal 
street are four railroad tracks, including t.he Belt line, which af- , 
fords direct track connection for three trunk roads, by means of 
sidings, with all piers. The port has 40 piers belonging to the 
city, 159 piers under corporate or private ownership, and 25 
U.S. government piers. The main triple-decked tide
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and has 734.372 sq.ft. storage space. At Port Richmond, 
the Philadelphia Electric company occupies 3,854 f t .  of river 
frontage with one of the largest steam-electric plants in the 
world. The Reading company's Port Richmond terminal has a 
river frontage of 1.7 mi., a trackage of 60 mi. and storage for 
6,000 cars. I t  is said to  be the largest tidewater terminal in the 
world. I t  has a perishable produce terminal, a large grain elevator 
and also electrically operated ore-loading machinery with a capac- 
ity of 1,200 tons per hour. The Pennsylvania railroad has elevators 
a t  Girard point. The Greenwich point coal plant handles 500 
cars a day. 

The water front extends 38.38 mi.; nearly 20 mi. are in use; 
IOO deep-draught steamships can be docked at  once. 

Industries.-Industrially, early Philadelphia led all other 
colonial towns. Diversification was the keynote then, as it is 
now. Weavers, knitters, wheelwrights, glass-blowers and other 
craftsmen came with the early German immigration. Germantown 
set the industrial ekample. The Quakers, LVelsh as well as Eng- 
lish, fed the city, and handled much of the money. They were 
successful merchants, shipowners and shipbuilders. They man- 
ufactured paper, cordage and canvas. Streams were readily 
dammed near Philadelphia, and there were mills on 16 main 
creeks. Before the Revolution the Wissahickon had 11 mills. 
Power for mills was drawn in 1829 by the building of Flat Rock 
dam on the Schuylkill; and Manayunk came into being. Iron 
was made at  Germantown in I 71 7. The first Philadelphia carpets 
were made in 1775. Subsequently English weavers came in great 
numbers. An industrial northwest section, as well as a great 
northeast section, was developed. Philadelphia, near water but 
unswept by strong breezes, has a moist climate peculiarly suit- 
able for textile manipulation. 

Manufactures.--Philadelphia's prewar (1917) products 
amounted to $j84,5oo,ooo; in 1940 they had exceeded $2,000,- 
ooo,ooo. Six industries manufactured products worth over 
$~oo,ooo,ooo in 1933 : textiles, $327,940,250; food products, 
$231,622,227; petroleum and coal products, $166.544,118; chem- 
icals, $112,693,592; machinery, $109,235,202; printing and pub- 
lishing, $103,134,476. The chamber of commerce reports that 
the city led all other U.S. cities in the value of goods produced 
in the fourteen following fields: petroleum refining, knit goods, 
sugar refining, paper, cigars and cigarettes, carpets and rugs, 
clay products, steam packing, plumbers' supplies, lace goods, 
processed waste, files, cardboard, and upholstery materials. 

Transportation.- Philadelphia is the headquarters of the 
Pennsylvania railroad. The Philadelphia and Reading and Balti- 
more and Ohio have great terminals in Philadelphia. Intra-urban 
transit is by electric-subway and elevated trains, or by surface 
trolley cars. All intra-urban roads are operated by the Philadel- 
phia Transportation company under contract with the city since 
July 1907. The Frankford "L" was built and equipped by the city 
at  a cost of $I j,603.992 and leased to P.T C. in 1923. Subways 
built by the city are similarly leased. The city-built North Broad 
street subway was completed in 1928, a t  a cost of $~oo,ooo,ooo. 
The Philadelphia Transportation company operates urban and 
suburban motorbuses. Fifty companies, with 750 buses operate 
between the heart of the city and 150 of the outlying towns. 

Finances.-The first bank in the United States (Pennsylvania 
bank) was organized in 1781. The Bank of North America was 
chartered by the Continental congress in 1784. The first building 
and loan association in the United States was the Oxford Provi- 
dent and Building association, organized in Frankford (now 35th 
ward) Jan. 3, 1831. There were in Philadelphia county, Dec. 31, 
1940, 648 state-chartered building and loan associations, with 
total assets of $107,544,537; on April 30, 1941 there were in 
Philadelphia 30 federal savings and loan associations with assets 
of $34,299,150. There were, in 1941, 37 institutions under the 

r commonwealth of Pennsylvania; I 7 operating under federal char- 
ter ;  and numerous private banking houses. National banks re- 
ported resources of $1 ,~5o ,~oz ,ooo  and deposits of $1,129,343,- 
ooo; while the state banks had resources of $1,542,887,000 and 
deposits of $1,361,880,000, of which $555,376,000 was in savings 
banks. Philadelphia is the headquarters of the third federal 

reserve district, whose 651 member banks reported (1941) loans 
of $1,019,85g,ooo; investments of $1,379.163,ooo; reserves of 
$joo,318,ooo; and deposits of $3,452,138,000. The reserve bank 
itself had assets totalling $1.326,2 73,000 

City Government.- An act of the assembly, approved on 
June 2 5, 1919, regulates the present government of Philadelphia. 
The mayor, chosen for four years, and 72 other officials (including 
32 judges and 28 magistrates, with the receiver of taxes, city 
treasurer, city controller, district attorney and sheriff) are elected 
from the city a t  large. The 2 2  councilmen, now paid officials 
serving for four years, are elected from eight state senatorial 
districts, one for every 40,000 assessed voters. The council is 
the chief tax-levying body: it  fixes the annual budget and pos- 
sesses legislative powers including the right to override the mayor's 
veto. Council business is transacted through committees. There 
are 9 departments of city government: public safety, public works, 
public health, public welfare, wharves, docks and ferries, city 
transit, supplies, law, and city architecture. These administrative 
units are directly under the supervision of the mayor, who ap- 
points the directors. Under the director of public safety are eight 
bureaus: (a)  police; (b)  fire; (c)  electrical; (d)  elevator inspec- 
tion; (e)  boiler inspection; ( f )  building inspection; (g) mainte- 
nance and repairs; and (h)  medical. Under the director of public 
works are bureaus that have charge of water supply and distribu- 
tion ; highways ; city property, including supervision of I I curb 
markets and 106 small parks and squares; zoning; street cleaning; 
and lighting and gas. Under the director of public health are the 
bureaus of health and hospitals, with divisions and dispensaries; 
and under the director of public welfare are the bureau of recrea- 
tion, supervising 40 playgrounds and 38 swimming pools and two 
bureaus dealing with charities and legal aid. Other municipal 
bodies include an ar t  jury, library trustees, a board of health, a 
zoning commission, a civil service commission, a pension board, a 
city planning commission, a gas commission, a sinking fund com- 
mission, a tax revision board, and a board of education. Certain 
offices are known as county offices-those held by the controller, 
treasurer, district attorney, sheriff, coroner, clerk of quarter ses- 
sions, prothonotary, register of wills and recorder of deeds. I n  
1940 there were 19,149 city employees. 

Many courts sit in the city-federal or state; six kinds, in- 
cluding the municipal court organized for special purposes, have 
jurisdictions coterminous with the city and county. Five regis- 
tration commissioners, appointed by the governor, have charge of 
the registration of voters, appointing four district registrars in 
each of the 1,566 election divisions of the city. Two of the five 
must belong to the minority party. One of the three elective com- 
missioners, who administer the election machinery, must belong 
to the minority party. 

An important aid to city government is the privately supported 
citizen's agency, the bureau of municipal research (organized 1908, 
incorporated I ~ I O ) ,  which is managed by a board of trustees. 

The assessed valuation of real estate as returned to the city 
controller by the board of revision of taxes totalled $2,496,431,- 
938 in 1941; and the personal property $732,968,980. On Jan. I ,  
1941, the gross funded outstanding debt was $515,345,600, of 
which the sinking fund held $15o,ooo,ooo. 

Light and Power.-The city's first gas works date from Feb. 
8, 1836. After the consolidation, the combined gas plants were 
placed under the management of trustees. Political scandals arose 
and the works were transferred to  a bureau of gas; then, by 
lease, to the United Gas Improvement company, which renewed 
the lease, Jan. I ,  1928, for ten years. The Philadelphia Gas Works 
Co. operated the plant under lease after 1938. The Philadelphia 
Electric company, now consolidated with the United Gas Im-  
provement company, supplies the electric current for light and 
power. Work on the $52,00o,ooo hydroelectric plant of the com- 
pany a t  Conowingo, Md., was begun in March 1926 and on March 
I,  1928, the first power from its turbines was sent t o  Philadelphia 
over two 220,000-volt three-phase lines. 

Population.- The population of Philadelphia in 1940 
was 1,931,334, according to the federal census figures. First 
Philadelphia population figures were : ( I  753) 14,563 ; (1769) 
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28,043. Philadelphia's ofticia1 figures, by decades, follow: ( I  jgo) 
28,522; (1800) 41,220; (1820) 63,802; (1840) 93.665; (1860, 
after consolidation) 565,529;- (1880) 847,170; (1900) 1,293,697; 
(1910) 1,549,008; (19201 1,823,779; (1930) 1,950,961. In 1940, 
foreign-born whites numbered 331,219 ; non-white, 251.965. Met- 
ropolitan Philadelphia contained 3,201,886 people within an area 
of 993.89 sqmi. in 1940 and there were oter  six million within 
an So-mile radius. This section constituted a tri-state region with 
41 towns and cities, 21 in Pennsylvania, 18 in New Jersey and 2 

in Delaware. (G. MN.; X.) 
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PHILADELPHIANS, a sect of religious mystics, founded 
in London in the latter part of the 17th century. In  1652 Dr. 
John Pordage (1607-1681), rector of Bradfield, Berkshire, gath- 
ered together a few followers of Jakob Boehme, the chief of 
whom was Jane Lead or Leade (1623-1 704). Mrs. Leade had 
been from girlhood of a mystical temperament, and experienced 
phantasms which she recorded in a diary entitled A Fountain o j  
Gardens, beginning in 1670, in which year the Philadelphian so- 
ciety u a s  definitely organized. In  1693 some of Mrs. Leade's 
writings uere translated into Dutch, and by this means and her 
acquaintance with Francis Lee (1661-171g), an Oxford scholar 
mho studied medicine a t  Leyden and became her son-in-law, a 
connecti~n was opened up with Germany and Holland. In  I 703 
the Philadelphians drew up their confession, but they made no 
further progress and soon declined, the Dutch branch withdrawing 
and the English government forbidding the society to  meet. 

PHILADELPHUS, a genus of the Saxifragaceae, with about 
40 species and more than roo horticultural varieties, characteristic 
of North America, southern Europe, and eastern Asia. They are 
commonly known as mock orange and are often referred to as 
Syringa, mhich, however, is the proper generic designation of the 
lilac. They are all deciduous shrubs with opposite entire or 
toothed leaves, the pith being solid, the lateral buds hidden in the 
leaf axils. The often showy flowers are solitary or arranged in 
terminal or lateral racemes, always 4-merous, the petals mostly 
white, in some varieties somewhat purplish a t  the base, and with 
numerous stamens. The fruit is a capsule with many small seeds. 

These shrubs are much planted in temperate regions because 
of their conspicuous white flowers which are frequently very fra- 
grant. The species can be cross fertilized readily and much 
hybridizing has been done, especially by the firm of Victor 
Lemoine. Some of the species grow unusually well in dry soils 
and endure the trying conditions encountered in city gardens. The 
mock orange is subject to  few insect pests and plant diseases and 
is thus justly popular as an ornamental plant. The growth habit 
is usually upright with arching branches, most of which originate 
at  the base of the plant. Some varieties are not over 2 ft ,  high, 
while others attain a height of 15 ft. 

The size of the flower and degree of fragrance varies. Some, 
like Philadelphzls Jzirsufz~s, P. pekirtensis and P. subcanl~s, have 
flowers only three quarters of an inch in diameter, while the 
flowers of such varieties as "Belle Etoile," "Bicolore" and "Ar- 
gentine" attain a size of two inches or even more. Many of the 
species have single flowers but in some hybrids such as "Glacier," 
"Girandole" and "Virginal" the flowers are double. Fragrance 
varies considerably, some species and varieties being odourless 
and others, like the old-fashioned P. coronariz~s being very fra- 
grant. The characteristic odour is the chief reason for the selec- 
tion of the name "mock orange" to designate these plants. 

See A. Rehder, Manual of Cultivsted Trees and Slerubs (1940) 
IE. D. ML.) 

PHILAE, a n  islet in the Nile above the First Cataract, of 
great beauty and interest, but since the completion of the Aswan 
dam in 1902 submerged except for a few months yearly, when 
the water is allowed to run freely through the sluices of the 
Aswan dam. Philae marks also the end of the cataract region. 
Ancient graffiti abound in all this district, and on Bigeh, a larger 
island adjoining Philae, there was a temple as early as  the reign 
of Tethmosis 111. -4bout 350 B.C. Nekhtnebf, the last of the 
native kings of Egypt, built a temple to Isis, most of which was 
destroyed by floods. Ptolemy Philadelphus reconstructed some 
of this work and began a large temple which Ptolemy Euergetes I .  
completed, but the decoration, carried on under later Ptolemies 
and Caesars, was never finished. The little island won great 
favour as a religious resort, not only for the Egyptians and the 
Ethiopians and others who frequented the border district and the 
market of Aswan, but also for Greek and Roman visitors. One 
temple or chapel after another sprang up  upon it dedicated to  
various gods, including the Nubian Mandulis. Ergamenes (Ar- 
kamane), king of Ethiopia, shared with the Ptolemies in the 
building. Besides the temple of Isis with its birth-temple in the 
firsi court, thcrt: were snialler temples or shrines of Arsenuphis, 
Mandulis, Imuthes, Hathor, Harendotes (a form of Horus) and 
24ugustus (in the Roman style), besides unnamed ones. There 
were also monumental gateways, and the island was protected by 
a stone quay all round with the necessary staircases, etc., and a 
Niiometer. The most beautiful of all the buildings is an un- 
finished kiosque inscribed by Trajan, well known under the name 
of ''Pharaoh's Bed." The decree of Theodosius (A.D. 378) which 
suppressed pagan worship in the empire, was of little effect in 
the extreme south. I t  was not till the reign of Justinian, A.D. 52 j- 
565, that the temple of Philae was finally closed, and the idols 
taken to Constantinople. Remains of Christian churches were 
disclosed by the thorough exploration carried out in 1895-1896 in 
view of the Barrage scheme, under the direction of Captain Lyons. 
The accumulations of rubbish on the island were cleared away and 
the walls and foundations of the stone buildings were all repaired 
and strengthened before the dam was completed. The annual 
flooding now appears to be actually beneficial to the stonework, 
by removing the disintegrating salts and incrustations. The tops 
of most of the buildings and the whole nucleus of the temple of 
Isis to the floor remained all the year round above the water level 
until the dam was raised another 26 ft.-a work begun in rgo j  
-when the temples were entirely submerged except during July- 
October. But the beauty of the island and its ruins and palm trees, 
the joy of travellers and artists, is almost gone. 

PHILANTHROPY. Almsgiving is as old as man. I n  the 
Egyptian Book of the Dead, as ancient as the Nile pyramids, 
there is found this memorial ascription: "He gave bread to the 
hungry, water to  the thirsty, raiment to the naked; he gave a boat 
to the man who had none." Similarly in the ancient Hebrew 
scriptures we read (Deuteronomy xv. j and 8 )  : "If there be with 
thee a poor man, one of thy brethren, within any of thy  gates in 
thy land which Jehovah thy God giveth thee, thou shalt not 
harden thy heart, nor shut thy hand from thy poor brother; but 
thou shalt surely open thy hand unto him, and shalt surely lend 
him sufficient for his need." And of all the parables to  be found 
in the New Testament none is better known or more deeply burnt 
into the conscience of Western civilization than that of the Good 
Samaritan. ,The Muslin1 world in like manner preserves the 
maxim: "Prayer carries us half way to God, fasting brings us to 
the door of his palace, and alms gains us admission." While the 
spirit of benevolence that animates all philanthropy is unmis- 
takably reflected from the remote past, i t  is evident that there 
has been an evolution in the technique of giving. Various groups 
of the modern social order resent the idea of alms, regarding such 
forms of assistance as undemocratic. So the use of the word 
charity is often avoided. Present day benevolence, philanthropy, 
no longer content with the cure of human ills after they arise, 
strives ever to  prevent them, and, as a final goal, seeks through 
constructive effort the positive achievement of health and happi- 
ness throughout the world. I t  is a curious fact that the word 
philanthropy, which in origin means simply "love to mankind," has 
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no exact equivalent or synonym in our language. Further, its 
employment as an English word is comparatively recent, one of 
its earliest appearances in its present form occurring about 1650 in 
a sermon by Jeremy Taylor. Moreover, the use of the word to 
designate some humanitarian activity as  "a philanthropy" is a 
development of the last jo  years. 

&The purpose of this article is not to  discuss the history of 
ancient and mediaeval benevolence, various aspects of which are 
treated in the article CHARITY, but to  indicate the chief develop- 
ments that have characterized modern philanthropy since about 
the beginning of the 19th century. 

T h e  N i n e t e e n t h  Century.-Between 177 j and 1800 there 
were significant beginnings of that notable philanthropic activity 
which was to characterize the 19th century. Conspicuous among 
its forerunners in England were John Howard, pioneer in prison 
reform, and Sir Samuel Romilly, who sought to abolish the bar- 
baric features of British criminal law. In  France Charles hlichel 
EpCe laid the foundations of modern instruction for the deaf and 
dumb, and Jean F. Oberlin laboured effectively for social improve- 
ment. Another leader was the American scientist, Benjamin 
Thompson, afterwards Count Rumford, who organized in Bavaria 
(1785-95) a system of workshops, called houses of industry, 
thereby largely suppressing begging. 

The change from the domestic to  the factory system of manu- 
facture a t  the beginning of the 19th century brought about a great 
shift of the labouring population, accompanied by a phenomenal 
growth of cities, nowhere more striking than in Great Britain 
between 1800 and 1850 and in the United States between 1850 
and 1900. In  1800 London was the only city in Great Britain 
with a population of over ~oo,ooo. The next largest cities were 
Manchester, Birmingham and Glasgow, each of which had about 
7 5,000 inhabitants. Yet a t  the end of the century all these places, 
including London, had multiplied in size from more than seven 
to nearly ten times. I n  1800 Philadelphia, then the largest city 
in the United States, had a population of 28,000, as contrasted 
with about I jo  American cities of equal or greater population 
in 1900. Similar urban growth took place in Germany, Belgium 
and other industrial countries of Europe. 

This rapid and unparalleled transfer of people from rural to 
urban conditions gave rise to  problems in social adjustment of 
immense range and complexity. Accompanied by the progress of 
democracy, the advance of popular education, the increasing 
sense of civic responsibility, the application of scientific methods 
and, above all, the ever-widening permeation of the humani- 
tarian spirit. these social transformations formed the background 
for  the development of the great outstanding philanthropies of our 
time. Most notable among the results of the philanthropic spirit 
were the great advance in industrial welfare, the abolition of 
human slavery, improved housing in cities, enlightened care for the 
defective classes, immense extension of free public education, the 
organization of the Red Cross society, the charity organization 
movement, the social settlement moyment ,  the child welfare 
movement and the establishment of scientifically equipped hos- 
pitals. 

Among the most notable philanthropists (on each of whom will 
be found a biographical article under his name) were: Robert 
Owen, famous for his model mills a t  New Lanark and later for his 
communities in England and America; Jeremy Bentham and the 
Quaker educator, William Allen (1770-1843). Other leading 
figures were William Wilberforce whose life-effort' was finally 
crowned in 1833 by the passage of an act abolishing slavery in 
Che British dominions, and Elizabeth Fry, in England, who carried 
on the cause of prison reform initiated by  John Howard. 

I n  the United States Dr. Samuel Gridley Howe advanced the 
education of the blind, and Thomas Gallaudet, with his sons 
Thomas and Edward Gallaudet, performed equally conspicuous 
service in the training of the deaf and dumb. In  1833 Anton 
Frederic Oxinam, a zealous Roman Catholic student a t  the Sor- 
bonne, with the aid of Phre Sylvain Bailly, organized in Paris the 
Society of St. Vincent de Paul. Within the century this society 
expanded into a world-wide agency of Catholic beneficence, wliose 
principles and practices of poor relief influenced the charitable 

practice of our time, in Protestant ds well as in Catholic countries. 
In  the same year (1833) Theodor Fliedner, a pastor in Rhenish 
Prussia, established the Protestant order of Deaconesses, a t  whose 
first school in Kaiserswerth Florence Nightingale was trained as 
a nurse. Shortly before (1827) bliss Catherine McAuley estab- 
lished in Dublin the Sisters of Mercy, whose hospitals and schools 
have become widespread in English-speaking and other countries. 

Lord Shaftesbury's long life is the continuous story of factory 
acts, child labour acts, mining reform, lunatic asylum reform, pub- 
lic health improvement and housing reform. In  1856 Baroness 
Burdett-Coutts, \vho devoted a long life and a large fortune to 
many-sided philanthropy, began building model lodging-houses at 
Bethnal Green. I n  1862 George Peabody, an American banker liv- 
ing in London, gave a fund of f I ~O,OOO,  later enlarged to L ~OO,OOO, 
for the construction of dwelling houses for London working men. 
In  1864 Octavia Hill began her remarkable housing work a t  
Marylebone with funds advanced by John Ruskin. 

The English nurse, Florence Nightingale, by heroic service with 
the British army in the Crimean War (1854-j6), revolutionized 
the care of sick and wounded soldiers in  military hospitals. Fur- 
ther reflecting the humane spirit of the age, the Swiss philanthro- 
pist, Henri Dunant, provided aid for wounded soldiers on the bat- 
tlefield by organizing, in 1864, the Red Cross Society. Under the 
leadership of Clara Barton the American Red Cross Society was 
established in 1881 and its function later extended (1906) to pro- 
vide relief in natural calamities. Henry Bergh, of New York, 
founded, in 1874, the Society for the Prevention of Cruelty to  
Children. In 1853 Charles Loring Brace founded the Children's 
Aid Society of New York city, a pioneer organization in the child 
welfare movement. I n  1867 Dr.  Thomas John Barnardo opened 
in Stepney Causeway, London, the first of the so-called "Barnardo 
homes" for destitute children. 

In 1869 a group of prominent men in England, including the 
earl of Shaftesbury, J. H .  Newman and Wm. E.  Gladstone, formed 
in London the first Charity Organization Society in the world. 
With a group of Oxford men, Canon S. A. Barnett in 188 j founded 
in Whitechapel, London. the first university settlement, Toynbee 
Hall. Dr. Stanton Coit in 1886 established in New York the 
Neighborhood Guild which later became the University settle- 
ment. In 1889 Jane Addams began her work a t  Hull House, Chi- 
cago, and in 1893 two nurses, Lillian D.  Wald and Mary M. Brew- 
ster, established in New York city the now widely known Henry 
Street settlement. 

In the 19th century, also, the political and economic emancipa- 
tion of the Jewish peoples of western Europe led to a complete 
reorganization of Jewish benevolence, accompanied by many out- 
standing achievements in modern philanthropic endeavour. Among 
these were the notable activities of Sir Moses Montefiore, of Eng- 
land, in ameliorating the lot of unfortunate co-religionists in  lands 
where they were still oppressed, and also the munificent bene- 
factions of Baron Maurice de Hirsch. The latter established the 
Jewish Colonization Society, which he endowed with some £11,- 
ooo,ooo, making it  one of the greatest modern philanthropic 
trusts; in addition, he contributed extensively to hospitals and 
other charities in London and elsewhere, the total of his bene- 
factions amounting to about £18,ooo,ooo. 

I n  the latter half of the century began the philanthropic efforts 
to advance higher education in the United States, the individual 
donations eventually exceeding in size those made for any other 
single beneficent purpose. These benefactions included an im- 
mense number of substantial sums to countless institutions, but 
most conspicuous were endowments of princely magnitude for  the 
more important colleges and universities. Notable among the 
early benefactors of American education were Peter Cooper, Ezra 
Cornell, Matthew Vassar and Johns Hopkins. Later Leland Stan- 
ford and John D. Rockefeller made munificent gifts for the estab- 
lishment of universities and the spread of higher education. 

Following the Civil War and the emancipation of the slaves, 
the education of the American Negroes in the Southern States 
became and still remains an especially worthy object of philan- 
thropic endeavour. Prominent among early contributors of funds 
or of important personal service to the cause of Negro education 
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were George Peabody, donor of the Peabody Fund; John F. Slater. 
founder of the Slater fund; General 0 .  0. Howard, commissioner 
of the Freedmen's bureau; Samuel Chapman Armstrong, founder 
of Hampton Institute and a leader in Negro education; and 
Booker T Washington, a conspicuously successful h'egro edwator, 
who founded Tuskegee Institute. 

Another notable expression of educational philanthropy during 
the latter half of the century mas the establishment of free public 
libraries on an unprecedented scale, especially in the United 
States. Important among earlier gifts for library foundations 
were those of John Jacob Astor, James Eenox and Samuel J. 
Tilden, in New York, and John Crerar, in Chicago. Later came 
individual gifts for great library buildings, as that of Enoch 
Pratt to the city of Baltimore and of P. A. B. Widener to Phila- 
delphia, and also gifts for thousands of lesser buildings in smaller 
cities and towns, for the construction of a large number of which 
Andrew Carnegie made very numerous donations aggregating 
more than $6o,ooo,ooo. 

Recent  Philanthropy.- At the opening of the 20th century 
the philanthropic agencies in effective operation immensely ex- 
ceeded in number. diversity and scope those of any earlier period. 
Despite the World War (1914-IS), there was a substantial ad- 
vance in every important field of philanthropic endeavour during 
the first quarter of the new century. In  connection with the many 
phases of this growth two distinctive features developed. One of 
these was the assumption by the British, French and other Euro- 
pean governments of a vast range of social relief which formerly 
was administered only through private charitable agencies. By 
parliamentary enactment in Great Britain in 1908 a system of old 
age pensions was set up. I n  191 I came the National Insurance Act, 
providing against sickness, invalidity and unemployment. Fur- 
ther, in 1928, by the Th'idows, Orphans and Old Age Pensions Act, 
a still larger group previously aided through private charity was 
brought under the scheme of national social insurance. 

The second distinctive feature of this period has been the crea- 
tion of many great philanthropic trusts, especially in the United 
States. Their underlying constructive purpose is somewhat paral- 
lel to  that of the British governmental system of social relief 
These trusts seek permanent, substantial and far-reaching results 
through the use of ample funds, efficient organization and modern 
methods of administration. In  the United States alone, where the 
establishment of such trusts has become a favourite method of the 
bestowal of large bequests, the total of such funds runs into the 
thousand millions of dollars Many philanthropists disapprove of 
the efforts made by certain benevolent trusts and foundations to 
perpetuate themselves by restricting their enterprises and expendi- 
tures to the interest on invested capital and not only leaving the 
principal untouched but even adding from time to time to it from 
unused income. In  consequence, various trusts, as the Julius 
Rosenwald Fund, provide definitely for the expenditure of the 
entire fund capital as well as income within a specified period. 

Among other distinctive gains made in the 20th century have 
been the effective attacks on disease, as yellow fever, malaria, 
hookworm, typhoid and tuberculosis; the marked progress in 
numerous phases of child welfare, and the wide establishment of 
the juvenile court system in treating youthful delinquents. Im- 
portant also have been the efforts to promote amicable interna- 
tional relations, as reflected in the Rhodes Scholarships, estab- 
lished (1902) by Cecil J. Rhodes, and (1910) the Carnegie 
Endowment for International Peace. 

T h e  U n i t e d  States.-The spectacular recent change in philan- 
thropy in the United States is the assumption of much greater 
responsibility for public welfare by the Government, a trend 
which showed itself in England and other European countries 
two to four decades earlier. 

Until 1933 the pattern in the United States was that educa- 
tional institutions, hospitals and clinics, research activities and 
the relief and betterment of social conditions and personal needs 
were chiefly tasks for private philanthropy, and during the early 
decades of the 20th century philanthropic gifts to such cduses 
rose to more than $2,000,000,000 a qear. With the coming of the 
depression, the great increase of human needs together with the 

curtailment of private incomes made it  imperative that the Gov- 
ernment step in. 

Since 1933 the Federal Government has given sums to social 
welfare that completely overshadow any private giving. So great 
was the shift toward social responsibility that the administration 
which took office in 1933 became known as the New Deal. The 
Federal Government increased the scope as well as the expense 
of its social responsibilities to include social security (annuities 
to the aged and unemployed), additional public health services, 
including medical care in hospitals and various forms of public 
organization of health services, increased support of adult and 
child education, and greatly enlarged social service, including the 
distribution of surplus commodities. 

For the year 1938-39 it expended for general relief, aid to the 
aged, the blind, and dependent children, and subsistence payments 
to farmers $1,033,806,000, and for wages to workers on various 
emergency programs of public works and relief projects and for 
student aid $2,720,132,000-a total of $3,753,938,000 for public 
assistance alone. 

Meanwhile, private philanthropy has been curtailed because of 
the shrinkage in private income and the greater demands made on 
this income by taxes. 

During the period since 1933 foundations have played an in- 
creasing part in private philanthropy since their incomes were not 
cut by taxes and their policies were not affected by the fears and 
insecurities which beset many rich individuals. Several founda- 
tions, especially those of Rockefeller. Rosenwald, and Couzens, 
have recognized the greater demands upon them by expending 
large sums from capital as well as from income. 

The chief recipients of the largest bequests of privak philan- 
thropy are universities and colleges. As a result of these generous 
gifts, two universities-Harvard and Yale-had in I 939 endow- 
ments of over $~oo,ooo,ooo each with capital in buildings and 
plant valued at  half as much more. There are in the U.S. some 
2 j universities with endowments of more than $~o,ooo,ooo each. 
In  addition, over roo State institutions which do not have per- 
manent endowments receive from State appropriations and else- 
where large incomes, in given instances exceeding $8,ooo,ooo a 
year. Interestingly enough, in spite of the depression years, the 
trend seems to be toward increased gifts to  the universities with 
the largest endowments. 

For example, during the nine depression years, the combined 
gifts and bequests to Harvard, Yale, Chicago, and Columbia ex- 
ceeded by over $4o,ooo,ooo those received by these four institu- 
tions during the nine preceding years of prosperity. Since 1934 
the larger institutions of higher education (those having enrol- 
ments of more than 1,000) have consistently received more 
money. I n  general, however, the smaller institutions are suffering 
greatly from the curtailment of private giving. (J.  Ros., X.) 

PHILANTHROPIC ENDOWMENTS 
The accumulation of great fortunes in the United States and 

the peculiar appropriateness of benevolence in a democracy have 
been accompanied by an exceptional development of endowed 
philanthropies. 

Benjamin Franklin (1706-90) \.rote in his will: "Having my- 
self been . . . assisted to set up my business . . . by kind loan 
of Money . . . whlch was the foundation of my Fortune, and of 
all the utility in life that may be ascribed to me, I wish to be 
useful even aftef my Death, if possible, in forming and advancing 
other young men that may be serviceable to their Country." T o  
that end he left f 1,000 to the town of Boston and an equal amount 
to  the city of Philadelphia, to be lent a t  interest to  young, married 
artificers of good character. Estimating that each of these gifts 
would have increased to f131,ooo after IOO years, FrankIin re- 
quested the expenditure a t  that time of £~oo,ooo in public works 
of useful, convenient and agreeable character, and the accumula- 
tion of the remainder for another century, uhen the whole was 
to be distributed-one-fourth by the city and three-fourths by 
the State. 

I n  1891, largely because there had been f e x  borrowers. the 
Philadelphia accumulation amounted only to $go,ooo. Of this, 
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$20,000  was left to accumulate for another century; the re- 
mainder, accumulated to $133,000 in 1908, was then added to 
the endowment of the Franklin Institute, which had been founded 
in 1824, for the promotion of science and the useful arts. 

Of the Boston accumulation of $391,000 in 1891, $62,000 was 
left to accumulate for another century; the remainder, accumu- 
lated to $408,000 in 1904, was then used to build the Franklin 
Union, an industrial school, an equal sum being given for its 
endowment by Andrew Carnegie. 

George Peabody (1795-1869), a merchant and banker, of 
Danvers, now Peabody, Mass., and later of London, established, 
among many benevolences, an institute, with a library, art 
museum and conservatory of music, in Baltimore, Md., in 1859; 
a Museum of Archaeology and Ethnology at  Harvard college in 
1866; an Academy of Science a t  Salem, Mass., in 1867 ; and gave 
£~OO,OOO for the erection of workmen's dwellings in London in 
1864, and $3,ooo,ooo to the Peabody Education Fund in 1867, 
for "intellectual, moral or industrial education among . . . the 
Southern and Southwestern states." The fund established and 
developed public schools until they were taken over by towns 
and cities; encouraged rural schools and the development of 
State systems of public education; and promoted the training of 
teachers by scholarships, and by founding at  Nashville, Tenn., in 
1875, the Peabody Normal college, which became in 1913 the 
George Peabody College for Teachers and received the remaining 
resources of the Peabody Education Fund at  its conclusion in 
1914. 

Andrew Carnegie (1835-1919) carried out his "Gospel of 
Wealth" by distributing nine-tenths of his fortune in countless 
gifts-fm 8,000 church organs, 3,000 libraries and 500 universities 
and colleges. Two-thirds of his total distribution of $3 ~O.OOO.OOO 
went toward the establishment and endowment of eight large, 
permanent foundations. 

(For full particulars of these foundations see CARNEGIE 

TRUSTS.) 
John D. Rockefeller (1839-193 7) and John D. Rockefeller, Jr 

(18 74- ) have given for philanthropic and charitable purposes 
more than $ j  ~O.OOO,OOO, together with $ ~ ~ , O O O , O O O  to the Uni- 
versity of Chicago. The larger portion of this was given for the 
establishment and endowment of four large foundations. (For 
full particulars of these foundations see ROCKEFELLER BENEFAC- 
TIONS.) 

Other large foundations are: ( I )  the Milbank Memorial Fund, 
incorporated in 1905, by Elizabeth Milbank Anderson, with 
$~o,ooo,ooo, especially for studies and demonstrations of child 
welfare, mental hygiene and individual and community health; 
(2 )  the Russell Sage Foundation, established in 1907 by Mrs. 
Russell Sage, with $~o,ooo,ooo, later increased by $~ ,OOO,OOO,  for 
the improvement of social and living conditions in the United 
States, especially through the organization of charity, education, 
recreation, remedial loans, social legislation, and through libraries, 
research, surveys, statistics, exhibits and publications; (3)  the 
Commonwealth Fund, established in 1918 by Mrs. Stephen V. 
Harkness, with $38.ooo,ooo, "for the welfare of mankind," 
especially through clinics and demonstrations of child health, 
guidance and mental hygiene; the training of social workers; 
rural hospitals; and educational fellowships, research and publica- 
tions; (4 )  the Juilliard Musical Foundation, of New York, estab- 
lished in 1919 by a bequest of $2o,ooo,ooo from Augustus D. 
Juilliard, for the musical education of gifted students and of the 
public; (5)  the Duke Endowment, established in 1924, by James 
B. Duke, with $~O,OOO,OOO, increased by bequest in 1925, for 
Duke university, other universities and colleges, hospitals, the 
building and maintenance of churches, pensions for clergymen, and 
the care of orphans in North and South Carolina; (6)  the Buhl 
Foundation of Pittsburgh, established in 1928 by Henry Buhl, Jr., 
with an original endowment of over $12,000,000 to stimulate the 
advancement of human welfare by experiment, demonstration and 
research, especially through promoting nationally significant pro- 
grams in the Pittsburgh district in regional economic, sociak and 
historical research, higher education, public health, and mental 
hygiene; (7)  the Julius Rosennald Fund, established in 191 7, with 

an original capital of $zo,ooo,ooo for the health and education of 
Negroes, other backward races and persons of small means, with 
the proviso that both the principal and interest be expended 
within 25 years after the death of the donor. Mr. Rosenwald has 
in agdition made large contributions of time and money to other 
civic, philanthropical educational enterprises, including Y. M. 
C. A.'s and Y. W. C. A.'s for Negroes. Other large philanthropic 
foundations were endowed by John Simon Guggenheim, John and 
Mary R. Rfarkle, Maurice and Laura Falk, Horace H.  and Mary 
A. Rackham, Harvey G. IVood~vard, Andrew W. Mellon, Charles 
Hayden, W. K. Kellogg and others. 

In  the United States in 1938 there were some 700 endowments 
that fall into the classification of national foundations. At least 
250 of these are of sufficient size and scope to lend themselves 
to careful analysis as to organization and trends in giving. 
Studies and reports on these foundations have been made and 
published from time to time by the Twentieth Century Fund and 
the Russell Sage Foundation as well as by many individual stu- 
dents and critics. 

These foundations in 1938 held endowments of approximately 
$~,ooo.ooo,ooo and expended for philanthropic purposes over 
$5o,ooo,ooo a year even during the depression years. 

The general trend among philanthropic foundations is toward 
limitation of interest to a few special programs. A foundation 
analysis for 1937 made by the Twentieth Century Fund shows 
grants in fewer fields than in 1931 and a concentration of inter- 
est in certain of the remaining fields. Analysis of the grants of 
115 foundations for the year 193 j d u r i n g  which the combined 
disbursements of these foundations were approximately $jg,ooo.- 
ooo-shows that the largest total disbursements mere in the field 
of medicine and public health (in which the Government has been 
spending about $~I?,OOO,OOO annually). These grants exceeded 
those made by foundations for education by more than $4,3oo,oo~. 
Social welfare, including grants for general relief purposes, re- 
ceived the third largest total, in spite of the fact that contribu- 
tions to this work decreased 32% since 193 I. These three fields 
received more than 70% of the sums expended by the I I 5 founda- 
tions reporting. 

The fields of physical and biological sciences, in fourth place, 
and of public administration, in fifth, together received 10% of 
the total grants. 

The growing interest of foundations in Government and public 
administration and in economics is evidenced by the fact that 
from 1934-3 7 grants in these fields were increased by 95% and 
52.9% respectively. During the same period, grants to the physi- 
cal and biological sciences increased by 24.6% while those to the 
social sciences decreased 7 1.4%. 

There were substantial increases in the fields of the humanities, 
aesthetics and child welfare. 

Strangely enough, considering the state of the world, interna- 
tional relations received less attention from foundations in 1937 
than in 1934. 

The year 1938 marked the 25th anniversary of the beginning of 
the modern community chest movement in philanthropy. The 
first community chest was organized in Cleveland in 1913 ; in 
1938 there were 484 such chests on record, all in the United States 
and its territories, with the exception of 11 in Canada and 2 in 
South Africa. 

The fears concerning the power of wealth concentrated in 
foundations and their indefinite continuance of the wishes of 
their founders, which were formulated by the French economist, 
Turgot, in I 776, have not been fulfilled. Religious, philanthropic 
and educational endowments in the United States represent less 
than 1% of the national wealth; a score of life insurance com- 
panies have larger resources than any foundation; a hundred 
banks have incomes greater than the total new endowments in 
any year. 

The "imposition of the dead hand" is prevented and desirable 
freedom is assured by such provisions as Mr Carnegie's for spend- 
ing the income of his endowments for purposes other than those 
he specified, or Mr. Rockefeller's for spending the principal as 
well as the income of his gifts, and by legislative provisions in 
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foundation acts of incorporation or charters that these may be 
altered or repealed at  any time. 

Meanwhile the resources of the foundations have given them 
independence and freedom to concentrate upon particular prob- 
lems, to carry out comprehensive and continuing studies, experi- 
ments and demonstrations. Eminent men have guided them as 
trustees, and distinguished scholars have collaborated in their 
studies. Gifts iron1 foundations have greatly encouraged giving 
to worthy causes; their discriminations have elevated educational 
standards; their activities have been taken advantage of by 
many voluntary associations, sundry States and the Federal Gov- 
ernment. In  fine, the public has come to expect from these 
privately endowed yet representative foundations much of the 
zid and guidance that are furnished by government in other 
countries. An annotated bibliography of the literature concern- 
ing American foundations is issued by the Russell Sage Founda- 
tion. (C. Fu.; E. R. E.) 

PHILARET [THEOMRE NIKITICH ROMAKOV] ( ? I 5  53- 
1633), patriarch of Moscow, was the second son of the boyar 
Nikita Romanovich. During the reign of his first cousin Theodore 
I. (1~84-yS), Theodore Romanov distinguished himself both as a 
soldier and a diplomatist. On the death of the childless tsar, he 
was the popular candidate for  the vacant throne; but he ac- 
quiesced in the election of Boris Godunov, who compelled him, 
three years later, to take monastic vows under the name of Phil- 
aret. Philaret was confined to the Antoniev monastery, but when 
the pseudo-Demetrius overthrew the Godunovs he released Phil- 
aret and made him metropolitan of Rostov (1605). I n  1609 Phil- 
aret fell into the hands of pseudo-Demetrius II. ,  who named him 
patriarch of all Russia, though, in fact, his jurisdiction was very 
limited- On June 2, 1619, he was enthroned patriarch of Mas- 
cow. Henceforth, till his death, there were two sovereigns, Tsar 
Michael and his father, co-regents. 

Philaret replenished the treasury by a more equable and rational 
system of assessing and collecting the taxes. His most important 
domestic measure was the chaining of the peasantry t o  the soil, 
a measure directed against the ever increasing migration of the 
down-trodden serfs to  the steppes, where they became free-hooters 
instead of tax-payers. The  taxation of the tsar's slyz~e/znz~ie lyudi, 
or military tenants, was a first step towards the ~ro~or t iona l taxa-  
tion of the hitherto privileged classes. Philaret formed the nucleus 
of the subsequently famous Patriarchal Library, and ~ ~ m n a n d e d  
that every archbishop should establish a seminary for the clergy, 
himself setting the example. H e  also reorganized the Muscovite 
army with the help of foreign officers. His death in October 1633 
put an end to the RUSSO-Polish War (1632-33), withdrawing the 
strongest Prop from an executive feeble enough even when SUP- 
ported by all the weight of his authority. 

See R. N. Bain, The First Romanovs (London, 1905) ; S. M. Solo- 
vev, Hist. of Russia (Rus.), vol. ix. (St. Petersb. 1895, etc.). 

PHILATELY. ~t was in 1840 that the first postage stamps 
for prepayment of letter-postage came into being. Everything 
in connection with them must date from that period, even to the 
name of the stamp itself, and especially the terms referring to 
the hobby of collecting postage stamps. The term philately was 
coined in 1865 by a Frenchman, M. Herpin, who invented it from 
the Greek cpiXos, love; a, negative; TQXELV,  to  tax. Since the 
postage stamp was evidence of a letter coming free of charge 
to the recipient, the postage stamp rendered i t  f~ntaxed. The 
term caught the popular fancy much more than the previous 
word tinzbromania, and has become the accepted word to describe 
stamp-collecting and the study of postage stamps. 

The H i s t o r y  of the Posts.-Unlike postage stamps, the posts 
are as old as  history itself. Herodotus, the "father of history," 
speaks with admiration of the post system of the Persians, and 
his phrase, "Neither snow nor rain nor heat nor gloom of night 
stays these couriers from the swift completion of their appointed 
rounds," has been carved over the doors of many post offices. 

The first posts were the perquisite of the kings. They were 
often permitted to  carry letters and messages for members 
of the royal courts and friends of the courtiers, gradually ex- 
tending their accommodations to  merchants. As commerce be- 

came appreciated, so the posts became more important. Such as 
had been allotted to favourites or corporations were gradually 
recaptured for the benefit of the state (which was often identical 
with the crown, of course). By the beginning of the 19th cen- 
tury, the theory of the post as a monopoly of the state was ac- 
cepted everywhere. 

The first "postage stamp" in history was not a proof of pay- 
ment, but the impression of a hand stamp (or what would be 
known today as a "postmark"). "A stamp is invented," wrote 
Postmaster General Henry Bishop of Great Britain in a letter 
dated Aug. 2, 1661, "that is putt upon every letter shewing the 
day of the moneth that every letter comes to this office, so that 
no letter Carryer may dare to detayne a letter from post to post; 
which before was usual." These date stamps, known as "Bishop 
marks," were used in Britain until 1787, after which they were 
enlarged and expanded until the common postmarks of today de- 
veloped. A modified form was introduced into the American 
colonies, where posts had been established (Massachusetts, 1639; 
Virginia, 1657; New York, 1672; Connecticut, 1674; etc.). 

The posts merely carried the letters from town to town, and 
to put a letter into the posts required delivery a t  the posting- 
office-usually the point whence the post departed-or to get one 
necessitated a visit there. In  1653, however, M. (later Comte) 
de Villayer established a service of collection and delivery of 
letters within Paris, and issued wrappers which were sold, each 
wrapper being proof of the prepayment of the charges of the 
local post. This WTas the forerunner of prepaid mail, and the 
wrapper was the first precursor of the postage stamp. The service 
ceased after a short vogue, as soon as the novelty wore off. In  
1680, William Dockwra set up  a Penny post for London and its- 
suburbs, which was suppressed by the government in 1682 as an 
infringement of its monopoly of post roads. However, the entire 
system was incorporated into the British postal system in 1682, 
with Dockwra himself as comptroller from 1697 to 1700. 

The use of embossed "stamps" on documents as evidence of 
imposts and excise taxes paid, which originated in the Nether- 
lands, was introduced into Britain in 1694. The famous "Stamp 
tax,,> or excise tax evidenced by stamps, on commodities for the 
American colonies of Great Britain was passed in I 765 and re- 
pealed the following year, but contributed to the unrest in Amer- 
ica which led to the Revolution and independence ten years later. 
In  I 8 18 the kingdom of Sardinia taxed letters, and evidenced it  
with such an impressed s t a m p n o t ,  however, a postage stamp. 

~ l t h ~ ~ ~ h  originally supported by the king's private purse, the 
postal system was put on a paying basis in 1635, by fixing rates 
for letters on a basis of distance and by "single," and "double" 
letters and "per ounce." Thereafter, the rates were changed from 
time t o  time, usually upwards. Each rise in charge decreased 
the total volume of mail, but increased net revenue. The posts 
were farmed out t o  the various postmasters general for some 
years. I n  1812 a further increase in rates brought only a slight 
rise in net revenue, and actually worked a hardship on legitimate 
business, the rates becoming so high (4d. for  15 mi. or less; 5d. 
for I5 to 2 0  mi. and so UP to  18d. for  700 to 800 mi., and Id. 
for each IOO mi. additional). 

T h e  F i r s t  Postage StamP.-In 1835 M r  (later Sir) Rowland 
Hill (q.v.1 began to study the tax situation, there having been 
a surplus of revenue. H e  noted that while reduction of tax rate 
sometimes brought a reduction of net revenue, the reduction of 
the tax on coffee by one-half had produced a net increase in 
revenue of one-half. Furthermore, he determined that postal 
revenues were falling despite increased rates, while a reduction in 
postal rates in France had increased the net revenue. 

Further inquiry developed that since most letters went through 
post unpaid, to be collected on delivery, many of these were re- 
fused and had to be returned, often to  be unclaimed or refused 
on return, thus necessitating records at  every step of the two- 
way trip, as well as double portage for no revenue. Most illu- 
minating of all was the discovery that the cost of transport per 
letter was frequently less for a long journey-from London to 
Glasgow, for example-than for a short one-such as London 
to Kent-for the long haul went with a greater number of letters 
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than the short local trip. Hill therefore proposed a radical 
change; that letters be carried any distance within Great Britain 
and Ireland for a fixed rate, which he suggested be a penny for 
each one-half ounce, and that all postage be prepaid. Wrappers 
and envelopes with the stamp denoting prepayment were to be 
sold a t  all post offices, and for the people who wished to use 
their own stationery he proposed "a bit of paper just large 
enough to bear the stamp" (he meant the imprint of the post 
office handstamp), "and covered at  the back with a glutinous 
wash. which might, by applying a little moisture, attach to the 
back of the letter, so as to avoid the necessity for redirecting it." 

Hill's pamphlet, Post Ofice  Reform, was issued in Jan. 1837 
for private circulation. Parliament investigated, and the post- 
master general, Lord Lichfield. reported "of all wild and visionary 
schemes he had ever heard or read of, i t  was the most extra- 
ordinary." A second edition of the book, for public circulation, 
had its effect. The public response was loud and strong, the 
treasury reduced rates to a uniform qd. per 4 ounce basis, and 
in 1839, reduced it to Hill's proposed ~ d .  per 3 ounce regardless 
of distance, effective Jan. 10, 1840. 

Hill was asked by the treasury to work out the details. I n  
1839, he entrusted the design of the envelope and wrapper to 
William Mulready. R.A. To  secure the "bit of paper," he held 
a public competition. Over 2,600 essays were entered, but inean- 
while Hill had heard of a new process of steel engraving, in 
which he became interested. The prizes, four of LIOO each, were 
awarded, but the "label" with the glutinous wash on the back 
was finally produced by the new, revolutionary Perkins process 
for reproducing steel engravings. 

Jacob Perkins, a native of Massachusetts, U.S.A., was an in- 
ventor of mechanical devices. In  1819, having invented the D- 
roller copper-plate press, an engine lathe for engraving copper 
and steel plates, and the "triple transfer" process of reproducing 
steel engravings together with the machines to carry it  out, he 
was persuaded to travel to England to interest the Bank of Eng- 
land in the process for producing its notes. The British ambassa- 
dor to  the United States extended the invitation, and though the 
Bank of England finally decided to proceed with a process then 
being installed, a grant, reported to be £5,000, was made to 
Perkins and his partners. Meanwhile, he secured the business 
of many other banks, for prior to 1844 almost every British bank 
issued its own notes. 

I n  brief, the essence of the process is: a soft, steel die is en- 
graved with the original intaglio of the proposed finished engrav- 
ing. This master die is then hardened, and a soft-steel roller is 
pressed against it in a "transfer press," and rolled back and forth 
until a transfer in relief is obtained on the roller. A second, 
third or fourth relief-or even more-can be likewise obtained 
on the transfer roll, each of them in relief-i.e, the lines that 
are cut into the original die and which will retain the ink to 
make the print of the engraving are in relief on the transfer 
roll. The roll is hardened, in turn. The last stage is to  impress 
the transfer roll against the plate from which the printing is 
to be done, once more in the transfer press. The relief lines be- 
come intaglio lines on the printing plate, exact reproductions of 
the original die, reproduced as often as wished. 

To  this inventor's firm, Perkins, Bacon and Petch (later Per- 
kins, Bacon and Co.), Sir Henry Cole, on behalf of Hill, sug- 
gested the possibility of securing the contract for the proposed 
"labels." This was in Dec. 1839. 

For Hill's label, the background chosen was an engine-turned 
lathework which had often been used as a background of bank 
notes. T o  use this on the stamp, a die block was impressed with 
the proper amount of the geometric pattern from the transfer 
roll. (This same transfer roll was later used to make the back- 
ground for the Cape of Good Hope triangular stamps of 18j3, 
the St. Vincent one-crown stamps of 1880, and the New Zealand 
George V series of 1915. I t  is now in the possession of the Royal 
Philatelic Society of London.) The size was marked off, and the 
space for the portrait of the queen was carefully marked. The 
pattern was transferred to  a roll and the space for the queen's 
head and the unused portion burnished clean. The roll was then 

entered on a new die block. The portrait chosen was that en- 
graved by 'Vi'. Wyon of the royal mint for the medal struck com- 
memorating the queen's first visit to the city of London, in 1837. 
Henry Corbould made the drawing, and the engraving was made 
directly on the die by the Heaths, Charles and Frederick. The 
first die was not used, a second being made. Above the head was 
a panel with the word "Postage," the upper corners u7ere em- 
bellished with a cross patte'e; below was a panel with "One 
Penny" or "Two Pence"; in the lower corners were initials. 

Hill was afraid of counterfeiting-for this reason, the initials 
were used. Each plate-there were 11 used for the one-penny 
value and two for the two-pence the first year-contained 240 
stamps; each horizontal row of 12 was therefore valued at  as 
many shillings as the single stamp was worth pence. There were 
2 0  rows, each full sheet being worth in pounds what each stamp 
was valued in pence. The lovver right hand corner of the stamps 
was lettered, "A" for the first vertical row, "B" for the second, 
and so up to "L" for the 12th; the lower left corner was similarly 
lettered "A" for the first horizontal row, "B" for the second, and 
so to "T" for the 20th. I t  was thought that any counterfeiter 
would use only one or two combinations, and any very frequent 
recurrence of these would apprise the postal clerks of the attempt. 

Neither the envelopes and wrappers nor the stamps were ready 
in January. Hand stamps were used to mark the letters "paid" 
until May 6. 1840. On May I,  both stamps and envelopes (in- 
cluding wrappers) were ready-the one-penny being black, the 
twopence blue-and were put on sale but were not valid for 
postage until May 6. I t  was Hill's thought that the envelopes 
and wrappers would be in demand, and adhesive stamps be merely 
for the exceptional user. I n  fact, i t  was the stamps which were 
in demand, and the printers worked night and day to keep the 
offices supplied, while the original supply of the envelopes and 
wrappers was never exhausted in the year they were available 
for postage. 

I n  the latter part of 1885 James Chalmers, whose father had 
been a printer in Dundee, advanced the proposition that Hill had 
"stolen" the idea for the adhesive postage stamp from the elder 
Chalmers. An unpleasant controversy arose-since both of the 
principals were dead-which was scotched by Chalmers's own 
evidence, which gave the date of his father's suggestion as after 
Hill's (quoted above) had been read into evidence before a 
parliamentary committee. However, from time to time, copies 
of Chalmers's vitriolic pamphlets come into the hands of new- 
comers to philately and provide another tempest in the teapot. 

Although Hill's estimate of the loss of revenue was greatly sur- 
passed by the facts-it reached fr,ooo,ooo in 1840 instead of the 
estimated £goo,ooo-there was never any serious question of reverting 
to the old s)stem. Prepaid postage, and with it the "adhesive label," 
which later became the postage stavzp, had become accepted. 

The Usage Spreads.-In 1843 the empire of Brazil issued three 
values of postage stamps, becoming the second government to use 
them. These stamps did not contain the portrait of the emperor, 
but large figures of value on a background of engine-turning, and 
are popularly known as "bull's-eyes." In the same year two Swiss 
cantons, Zurich and Geneva, issued stamps. That of Geneva was 
a double stamp: half paid the postage within one commune, the whole 
paid it within the canton. 

The first adhesive :tamp in the United States was issued in 1842 
by the semi-official City Despatch Post" of New York city for 
local carrier delivery. In 184.5 several postmasters in the United 
States issued stamps to facilitate prepayment of letters-New York 
city issued a five-cent value; St. Louis issued five- and ten-cent stamps 
(later adding zo-cent) ; and the postmaster at New Haven, Conn., 
issued a five-cent envelope. In the succeeding two years, more post- 
masters issued a similar local label-all with the tacit consent of the 
postmaster general, since the postmasters were charged with each letter 
they forwarded "paid" and the issuing of the stamps -was merely their 
own method of bookkeeping. In 1847 the United States issued stamps 
of five- and ten-cent value and these "Postmaster's Provisionals" were 
abandoned. Prepayment became obligatory in 1856. 

In 1845 the Swiss canton of Basle issued a stamp; in 1847 the 
British colony of Mauritius issued two values made locally which 
have become two of the philatelist's most sought-after rarities. In  
1848 Bermuda's postmaster issued a provisional similar in purpose 
to those of the United States offices between 1845 and 1847 France 
and Belgium issued their first stamps in 1849, as did Bavaria. In 
1850 Austria, Hanover, Prussia, Saxony and Schleswig-Holstein in 
Central Europe, Spain and the three British colonies of New South 
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FAMOUS POSTAGE STAMPS ( T W I C E  L INEAR DIMENSIONS)  

1. Confederate States of America, 5-Cent, 1861. The first general Issue 
of the Confederacy 

2. and 2A. Uni ted States, 5-Cent and 10-Cent, 1847. The first postage 
stamps issued by the Uni ted States of America 

3.  Hawaii, "Missionary." Rare first issue of Hawaii 

4. Br i t i sh  Guiana, "One Penny Magenta," the most valuable stamp in the 
world. This unique copy, issued i n  1856,  was valued at approx- 
imately $50,000 i n  1 9 4 3  

5. Great Br i ta in,  "Penny Black." The first adhesive postage stamp, 
issued May 6, 1 8 4 0  

Cape of Good Hope, "Triangle." Though most types of this design 
are not rare, tbey have been sought after by philatelists since they 
first appeared in 1853  

United States, "24-Cent Inverted Center Airmai  I." Only one sheet 
of 1 0 0  of this stamp w i th  the plane upside down reached the pub- 
lic, purchased originally in 1 9 1 8  for $24. The tota l  value of the 
stamps in the sheet rose to approximately $250,000 by 1943  

United States, "$1.00 Trans-Mississippi." This early commemorative 
stamp (1898) i s  noted by collectors as one of the most beautiful 

6. Brazil, "Bull 's Eye." The first stamps issued i n  the western h e m -  10 .  Switzerland (Canton of Basel). This first issue of Basel became a 
sphere ( 1 8 4 3 )  favourite of collectors 
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FAMOUS POSTAGE STAMPS (1v2 T I M E S  LINEAR DIMENSIONS) 
1. Belgium, " Astr id Mourning Stamp." This beautiful stamp was issued had a general issue of stamps. Other c i t ies using such provisionals 

as a memorial to Queen Astr id immediately after her accidental included Alexsndris. Va., Annapolis, Md., Balt imore, Md., Bos- 
death in 1935.  cawen, N.H., Bratt leboro, Vt., Lockport, N.Y., Mi l lbury,  Mass., 

2. Germany, "50.000,000.000 Mark." Issued during the inflation of 1 9 2 3  New Haven, Conn., New York, N.Y., Providence. R.I. and Tus- 
3. Canada, "Bluenose." This postal por t ra i t  of the yacht "Bluenose" has cumbia. Ala. Almost  a l l  are of great value 

been considered by phi late l is ts as among the most beautiful of st;mps 7. Mauritius. "Post Office." so called because the words "post office" 

4. Guatemala, "U.S. Constitution Issue." A "miniature" or "souvenir 
rather than "post paid" were used i n  the design of th i s  local ly  

sheet." The stamps comprising such sheets are good for postage, 
Drinted Provisional 

but most sheets are intact to collectors. (This sheet is 8. Newfoundland. "Hawker." The first stamo issued for  a transti i lantio 

duced in actual size) airmail f l ight  (Apr i l  1 9 1 9 ) .  It was ~ r o v i s i o n a l l y  made by over- 
pr int ing a regular issue 

5. India (Bhor state). An example of orients1 stamp design 9. New South Wales, "Sydney View." This f i rs t  p ic tor ia l  issue (1850)  
6. St. Louis. Mo.. "Bear." An example of a "postmaster's provisional," became a favourite of oolleotors 

issued ~ r i v a t e l y  by the Dostmaster in 1845 before the United States 10.  U.S.S.R., 1 9 3 7  ai rmai l .  An example o f  modern stamp design 
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Wales, Victoria and British Guiana all issued stamps. So did the 
Swiss Federation, replacing the cantonal issue of previous years, for 
these stamps were valid in all cantons. 

The first British stamps bore no country name, being intended 
only for internal use. Subsequent issues of Great Britain have like- 
wise been content to bear the legend"PostageD without any designation 
of the country of issue. The first Brazilian issue was also without 
a name. The Swiss stamps, seeking to avoid giving offense to German-, 
French- or Italian-speaking Swiss, were likewise without a country 
name, subsequent issues have avoided argument by carrying the Latin 
name "Helvetia," or more recently "Confoederatio Helvetica." 

After 1850 the remaining countries of the world began to issue 
stamps, more being added each year. Some countries began with local 
issues for the larger cities. Others plunged into national emissions. 
Following World War I there were numerous new countries and 
subdivisions which issued stamps, while others ceased to exist as 
stamp-issuing divisions. Even more recently, there have been new 
countries of issue-Greenland had no need of definitive stamps until 
1938; Hatay did not come into existence until 1939, when it issued 
stamps immediately. In  1940 it became part of Turkey, and its 
stamps had no further currency. 

The M a n u f a c t u r e  of Stamps.-Although the first stamps, 
those of Great Britain, were made by intaglio printing, not all stamps 
are so made. There are four basic processes of printing used in 
making stamps-the engraved, or intaglio, process, in which the lines 
to be reproduced are incised into the surface of the plate and inked, 
while the surface is wiped clean; typographed, or letter-press, where 
the lines to be printed are raised above the surface and inked;. 
lithographed, or offset, where the line to  be reproduced is drawn on 
stone (or, more modern, on a metal plate with a surface simulating 
that of stone) with an  oily ink which attracts the oily ink used to  
reproduce it, which in turn is repelled by water on the rest of the 
stone; and enzbosscd, where the pap:; is raised by an incised die 
struck against a soft platen or "force. 

The first stamps were printed on a sheet of paper with no pro- 
vision for separation one from the other. This required recourse 
to a knife or scissors to secure individual stamps. Such stamps are 
known to collectors as inzperforate. In  1847 an Irish engineer, Henry 
Archer, offered a machine to  provide stamps with separations. A 
toothed wheel cut a series of scallops between the stamps, permitting 
easy tearing of the sheet. Experiments were made by the British 
post office, and in 1848 the machine was put in serv~ce. However, 
the wheel used to  cut the scallops soon became blunted, and also 
cut the table to  pieces rapidly. A new set of wheels with lancet- 
shaped knives fared little better, so, in 1849, Archer introduced a 
machine that punched tiny holes between the rows of stamps. Such 
sheets as were not ruined in experimenting were sold in the regular 
course of business by the post offices. In  1854 the machine was so 
far perfected that all British stamps were perforated thereafter. 

Philatelists differentiate between these various methods of separat- 
ing stamps. The first method, which cuts the paper between the 
stamps but does not remove any of it, is called rouletting, and is 
further differentiated by the pattern of the cutting: serpentine, 
scalloped (or elz arc ) ,  saw-toothed (or en scie), straight-line (or 
en l igne) ,  etc. When small portions of the paper are removed, it is 
termed perforated. These, with inzperforate, make up the three main 
classes of separation of stamps. 

Philatelists further differentiate stamps by their perforations. TO 
many-thou'gh not all-collectors a difference in the number of per- 
forations creates a separate, collectible variety. To  obviate differ- 
ences caused by slight variations in the dimensions of stamps, philate- 
lists measure the number of perforations in 20  mm. Thus, "perf. 12," 

means that there are 12 holes counted in 20 mm., and so on. ROU- 
lettes are similarly counted. 

The first stamps, as recounted, were made by private contractors 
under governmental supervision. Great Britain still contracts with 
private companies for supplies of stamps. The United States began 
by contracting for both postage and revenue stamps but, after the 
Civil War, the treasury department began printing its own tax stamps 
at  the bureau of printing and engraving. In 1885 this bureau bid 
on the postage stamps, but lost to a private concern, the American 
Bank Note company. In  1894, however, the bureau was low bidder, 
and since that time has produced the postage stamps as well as the 
revenue stamps, hanknotes, currency and bonds. 

France also began with a private contractor, and after 28 years 
transferred the production of stamps to the national mint. Many 
countries have followed Britain's lead and entrusted their stamps 
to private concerns-Perkins, Bacon and Co., who produced Britain's 
first stamps, also produced the original issues of many others. For 
Chile, for example, they printed the first issue in sheets of the 
same dimension and layout as the first British issue-which made 
bookkeeping rather difficult for the Chileans, who use a decimal 
currency. The British stamps, owing to the pound-shilling-pence 
currency, are in sheets of 240. Most countries with decimal coinage 
use sheets of loo. 

S t a m p  Collecting.- No one can say with certainty when stamp 
collecting began. I t  must have been subsequent to May I,  1840, 
when the first postage stamps were put on sale. The earliest refer- 
ence to it is in the advertisements of the London Tintes in 1841: ".4 

young lady, being desirous of covering her dressing-room with 
cancelled postage stamps, has been so far encouraged in her wrish by 
private friends as to have succeeded in collecting 16,000. These, how- 
ever, being insufficient, she will be greatly obliged if any good- 
natured person who may have these (otherwise useless) little articles 
a t  their disposal, would assist her in her whimsical project. Address 
to E.D., Mr. Butt's, Glover, Leadenhall Street; or Mr. Marshall's, 
Jeweller, Hackney." 

That this mania for accumulating, if not collecting, was rather 
widespread within the year is evidenced by this paragraph in Pzclzch, 
1842: "A new mania has bitten the industriously idle ladies of 
England. To enable a wager to be gained, they have been indefatiga- 
ble in their endeavors to collect penny stamps; in fact they betray 
more anxiety to treasure Queen's heads than Harry the Eighth did 
to get rid of them!" 

.4ccun1ulation led to collecting, in all probability, though there is 
no evidence of just how or where it started. From the practically 
simultaneous outbreak of evidence in 1862, it seems evident that 
collecting was spontaneous and not confined to any one region. 
Great Britain, France, Germany, Belgium and the United States 
seem to have had collectors prior to that year. 

In the British magazine Notes and Queries of June 23, 1860, 
appears a letter from a schoolmaster recounting that one of his pupils 
had a coIlection of 300 or 400 different stamps, and that "Sir Row- 
land Hill had told him at  that time there might be 500 varieties on 
the whole." He suggests that a list of stamps would be useiul and 
asks if there be any shop in London where stamps were sold and 
which had a list available. The identical idea must have been surging 
in other lands, for a t  that very moment the first recorded catalogue 
of stamps, one in manuscript, was being issued by Oscar Berger- 
Lexlrault in Strasbourg, France. In 1861 he issued his list, Timbres-  
Paste, by lithography from manuscript, while in Paris Alfred Potiquet 
published a Catalogue des Timbres-Poste Crbes dans les Divers Etats  
d u  Globe. Tlie acceptance of the lists must have been immediate, for 
Berger-Levrault issued a second edition of his later in the year. In  
Jan. 1862 M. Moens of Brussels, Belgium, issued his Afa?zue2 du Col- 
lectionneur. I n  England, Frederick Booty, Dr. Gray and Mount 
Brown all issued catalogues in 1862, and owing to  lack of proper 
copyright a pirated edition of the latter, listing 1,200 varieties, was 
issued by A. C. Kline in Philadelphia. Mount Brown issued two more 
editions of his catalogue, the third edition of 1866 listing 2,400 
varietiei, inclusive of what is now termed "postal stationery," or 
envelopes, wrappers and letter sheets, as well as many local issues. 
In  contrast, the standard catalogues of today exclude this latter 
material and yet the total number of listings, including minor varie- 
ties, approaches 180,000. 

The first stamp albums were also issued in 1862.  ust tin Lallier 
was the genius who originated them in Paris, but he had both French 
and English editions. He rapidly increased his albums, adding each 
new variety of which he could learn, and for some years held first 
place among collectors for the completeness and arrangement of his 
books. In the latter part of the decade (circa 1867) he began to  add 
information about stamp-collecting and lists of literature. 

E .  Stanley Gibbons issued a catalogue in 1863; the Gibbolzs' Cata-  
logue is one of the major catalogues of Great Britain today. I t  is 
issued in two major forms--one a complete list of major and minor 
varieties, the other a simplified listing cataloguing only major varie- 
ties, without reference to differences in paper, shade, watermarks, 
etc. The former approaches 180,000 listings, the latter is close to  
70,000. Another popular catalogue in Great Britain is Whitfield 
King's. In France, the standard is Y v e r t  et Tellier-Chal+zpion, which 
is also widely used in Latin America. Germany has three widely used 
catalogues: Sen f ,  Michel and Kohl.  Switzerland is partial to Zumstein,  
published there. The Scott Catalogue of the United States, originat- 
ing in 1863, is the standard work in that country and in Canada 
vies with the British catalogues. The same publisher also issues an 
annual catalogue of United States stamps, specialized most hig.hly 
and replete with available information on the issues of the cou6try. 
Both in Great Britain and the United States there are also special 
catalogues of airmail stamps. 

Since the first postage stamps, there have been many stamps issued 
for other postal charges than letter carrying. The standard cataIogues 
list some 60 varieties of stamps, including ordinary postage. For 
letters, there are airnzail, special delivery, registry, insured and 
acknowledgnz~nt-of-receipt stamps, late fee and oficial stamps-among 
others. Postal stationery includes envelopes, wrappers and postal 
curds; and revefzue and telrgrapli. stamps are also sometimes collected. 

Airlnail stamps are issued especially for letters to be airborne. 
Italy issued the first of these for an experimental flight in 1917; 
the first regular issue was that of the United Statcs the following 
year. Almost every country has issued them since? with the excep- 
tion of Great Britain and its colonies, though in these countries 
certain values of the regular postal issues are of denominations pri- 
marily for airmail use. Special delive?,y, registry, insured and' ackjzowl- 
edgment-of-rrceipt stamps are for payment of the special fees levied 
for these services. Late ,fee stamps are sometimes issued to pay the 
extra postage for letters mailed after the closing of special mails 
which can, by paying this extra charge. be included. Oficial stamps 
are issued for the use of governmental departments. Formerly wid& 
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used, they are now largely supplanted by printed franks. 

Senzi-postal stamps ale issued a t  a piemium over their letter- 
carrying value, the overage going to some official or semi-official 
charity. Postage due stamps indicate the amount a letter lacks of 
full payment of the charges, which is collected on delivery. 2Vezws- 
paper and parcel post stamps are for the special duties indicated. 

Co-i~z~~zenzorative stamps are regular postage stamps issued to com- 
memorate some historical or other event to whlch the government 
wishes to give prominence. They are a species of governmental 
propaganda. The first stamps of this kind were issued by New South 
Wales in 1888, on the 100th anniversary of the founding of the 
colony. Four and five years latzr, Argentina (1892) and the United 
States (1893) issued stamps commemorative of the 400th anniversary 
o! the discovcry of America. In 1897 Great Britain and Canada 
signalized the diamond jubilee of the queen's coronation. Since then, 
the practice has become universal. 

The Philatelic Vocabulary.- As in most hobbies, philatelists 
use words with special meanings pertinent to their collecting. Some 
of these words have been coined, others are words from current usage 
twisted to specific connotations. Many words in the philatelic 
vocabulary have been internationalized from the French. 

Surcharge is a French word which means overprint. Either of these 
terms is used by philatelists to refer to a stamp that has been printed 
over to change one or several of the original qualifications. Stamps 
are oiten surcharged to change the value, usually because there is 
a shortage of a needed denomination and a surplus of another. Stamps 
are also surcharged to change the country-such as stamps of one 
nation used in the territory of another in war or after cession. An- 
other surcharge is applied to change the use of stamps-a revenue 
stamp may he surcharged ior postal duty. Stamps that have been 
withdrawn have been surcharged to make them valid again. 

Precancelled stamps are a particular form of surcharge. a cancella- 
tion applied before sale to the user. Only those with special permits 
are allowed to use precancelled stamps, and these must be employed 
under strict regulations. They are intended to savc unnecessary labour 
by the post office clerks, and are usually applied to parcels that mould 
require hand cancelling, or for large mailings of identical pieces, or 
for newspapers or periodicals. Rarely are they used for letters, and 
then only under special permits and with a proviso that they must 
be postcancelled, i.c., cancelled on the letter as well as precancelled. 

Bisects are stamps that have been cut in half-or smaller bits- 
to serve as postage, such as the 3-cent of the 1869 U.S. issue which 
was bisected (trisected would be a better term, but philatelists stick 
to  "bisect") to permit the mailing of a number of forms that called 
for only two cents postage. Such bisects are usually collected only 
when on the original envelope or maihng piece, and then with a 
cancellation identifying them with the letter. Some bisects have been 
also surcharged with the new iractional value-in such case they 
bear their own proof of bone fide and do not need the supporting 
evidence of the letter. Postal markings are the cancellations, post- 
marks and other hand or machine stampings applied by the post 
offices to the letter or piece of mail. 

A cover is the outer wrapping of a piece of mail-the envelope or 
outer side of a folded sealed letter or the wrapper of a packet. A 
stamp is tied t o  cover when the cancellation or other postal marking 
ialls partly on the stamp and partly on the cover. 

M i n t  is the condition of a stamp as it comes from the post office, 
with its original gum undamaged and without blemish on its face. 
A stamp which has lost its gum, but is otherwise unblemished is 
spoken of as unused-no gum, save in rare instances when there was 
originally no gum, in which case it is still mint .  

Se-tenant stamps are tu70 or more unsevered from each other. The 
term is usually applied to unusual pairs or larger pieces in which one 
or more of the stamps differs from the other. Sometimes two de- 
nominations of stamps will be printed in one sheet and a pair of 
stamps of the different denominations would be described as "a 
se-tenant pair." Or, occasionally, plates have been made with one 
stamp entered upside down. Such a stamp is said to be tBte-btche, 
and can only be identified when se-tenant with one or more of the 
normal stamps. 

A grill or grille is the impression of a knurled roller on a stamp 
to  break the fibres of the paper so the cancelling ink will soak in 
and prevent washing to  reuse. 

Doublr transfer in engraved stamps is where the impression on 
the printing plate, either through shifting in the transfer press or an 
attempt to re-enter and deepen the impression has caused portions of 
the entry to have double lines. 

Double ivzpr~ssion is where the sheet of paper was put through 
the press twice, the second imprint shifting slightly from the first one 

llfiniature sheet has two meanings. The first is a form of collect- 
ing where stamps from the corners, sides, top and bottom are put 
together to show every possible variety the sheet possesses-nine 
stamps from a U S .  sheet of IOO would give this effect. More com- 
monly, however, the term is applied to little sheets of 25, 10 or fewer 
stamps issued as souvenirs of an occasion or a national event. These 
are also known as souvenir sheets. 

Coil stamps are issued in long coils-usually s o w f o r  use in mail- 
ing or vending machines. Some countries, notably Sweden, prefer 
coils for post-office clerks in place of sheets, as they are easier to store. 

The stamps are usually imperforate on top  and bottom (or the two 
sides) and perforate between the stamps. If imperforate top and 
bottom, they come from horizontal coils: if imperforate on the two 
sides, from vertical coils. 

A block consists of four or more stamps se-tenant so that  the 
horizontal and vertical separations are untouched. Thus, a block 
of four stamps can only be arranged two wide by two deep. 

Plate numbers are sometimes put on the margins of plates, and 
thus are printed on the sheets, to  identify the plate. Sometimes, 
as with many issues of Great Britain, they are worked into the 
design and appear on every stamp. 

Inverted centres are only possible where two or more plates are 
used to make a stamp, which is the case when the stamps have two 
or more colours. Occasionally a sheet will be reversed when passing 
through the second press, and the centre will be inverted in relation 
to the frame-though actually the centre may have been printed 
first, and strictly speaking i t  is an  "inverted frame." 

Reprints are stamps printed from the original plates after the 
stamps are no longer valid ior postage. The only reason for doing 
this is to sell the stamps to collectors, and reprinted stamps are 
accordingly generally deprecated by philatelists. A few governments 
have been guilty o i  this practice, but some of them have been 
persuaded to allow private parties to indulge. The most notable cases 
were those of certain Central and South American governments which, 
in the last decade of the 19th century, entered contracts with the 
Hamilton Bank Note company, of New York, by which the com- 
pany furnished a complete series of stamps each year, and after 
the stamps had been demonetized, was permitted to sell the remainders 
pnd such other stamps as it wished to make from the plates. These 
Issues, called Seebecks after the president of the company, have 
suffered accordingly. Certain African countries made similar contracts 
more recently. 

Reprints should not be confused with reissues, which are made by 
governments of stamps which still have franking power, and which 
irequently are more scarce and valuable than the original issues. 

Remainders are stamps left in the hands of governments after they 
have been demonetized. Sometimes these remainders are sold in bulk, 
and accordingly depress the value of unused stamps. 

Philatelists are deeply conscious of the kind of paper used for 
stamps. Chief item in paper-making for stamps is the watermark.  
The watermark is a sign or symbol made in the paper as i t  is manu- 
factured, exactly as the watermarks in fine bond papers-those thin 
places that make words or trademarks when you hold a sheet up 
to the light. For stamps, they may be spaced so as to fall on each 
particular stamp, or run through the sheet in a recurring pattern, 
or to fall with one quarter on each stamp, a block making a full 
pattern. Typical watermarks are the small crown that appears on 
each of the 1840 stamps of Great Britain, or the "crown and C A" 
on many colonial stamps; the "USPS" used by the United States 
between 1895 and 1915, a letter or part of one letter falling on each 
stamp; or the wavy lines used by Bavaria for early issues, which 
fell on each stamp and in the margins as well. 

Basically, paper is wove  or laid. Wove paper is made on a woven 
screen, and either presents no appearance other than general opacity 
when held to the light, or dimly resembles a tiny network, as a 
woven screen greatly reduced. If the screen be strengthened with 
heavier w'ires evenly spaced in one direction, it becomes a laid paper, 
with these lay-lines showing. If these be exceptionally heavy, it is 
called batonne' paper, and if the heavy batons be placed perpendicu- 
lar to lay-lines i t  is laid batonne'. A thin onion-skin paper sometimes 
used for stamps is called pelure paper. Paper in which coloured 
fibres are used, presenting a gray or mottled appearance, is termed 
granite paper. Szlk paper has tiny threads of coloured silk worked 
into it, and silk-thread paper has one or two very noticeable silk 
threads laid lengthwise or across i t  falling on each stamp. 

As an example of what constitutes a "different stamp" to  collectors, 
consider the I-cent green stamp of tge United States, issued first in 
1912. I t  was watermarked "single-line USPS," and perforated 12. 
Also, there were vertical and horizontal coils, perf. 8%. In 1914, still 
watermarked, it was issued perf. 10, but there were some that were 
issued perf. 10 vertically and perf. 1 2  horizontally, and some perf. 1 2  
vertically and perf. 10 horizontally. There were also vertical and 
horizontal coils, perf. 10. In  1915, the same two coils were issued from 
plates curved to fit a rotary press; each stamp thus became approxi- 
mately one millimetre larger in the direction of curvature. I n  1916, 
they were again issued, this time on unwatermarked wove paper. 
still perf. 10, and also two coils. There were also some issued 
imperforate, for use in patented mailing machines. Finally, in 1917, 
they were issued on unwatermarked paper, perf. 11. The same stamp, 
to all outward appearances, but 15 varieties to the philatelist! 

Specialization.- When Mount Brown's catalogue listed 2,400 
stamps (1866), a modest collection of 2,000 varieties would contain 
more than 80% of all stamps. A similar proportion today would neces- 
sitate 150,ooo varieties. Because of the sheer bulk of such a general 
collection, most collectors today turn to  more or less limited collect- 
ing, usually termed specializatioiz. For example, they may collect only 

' 

the stamps of one country, or stamps of one continent, or stamps 
of one period. Others specialize in collections of certain kinds of 
stamps-some collect only one issue and study it thoroughly, others 



PHILEMON 
may collect only revenue stamps, or postal stationery, or even 
Christmas seals, which are not, properly speaking, stamps at  all. 

Christmas seals were invented by a Danish postal clerk, Anton 
H@lmboe, in 1903, as a source of revenue for an  anti-tuberculos~s 
society. They were used on packets and letters sent at  Christmas, 
and sold for a small sum, the money going to the society. The use 
spread to the other Scandinavian countries and to the United States, 
where they are issued each year. While they have no franking power, 
they are widely used and often collected. 

The collecting of one issue, or even of one stamp of an  early 
issue, is one of the deepest studies of philately. The early stamps, 
especially the engraved ones, were often retouched after transfer, so 
that each stamp on each plate had minute identifiable characteristics. 
For instance, i t  is possible to  identify each of the 2,640 specimens 
of the Great Britain one-penny of 1840-and this is easy, compared 
to other issues, because the plate position is identified by the check- 
letters in the corners. I t  is also possible to identify most of the 2,600 
varieties of the 3-cent United States stamps of 1851. This has led 
to "plating"-the reconstruction of the original sheet, which in 
turn has led to  many interesting discoveries of the mays in which 
sheets were laid out and manufactured. Dr. Carroll Chase, of New 
York, so correctly reconstructed the plates of the 3-cent U.S. stamp 
of 1851 that when an  original sheet was found, intact, i t  was 
exactly as his studies had indicated. 

Specialization in 20th century stamps has been given aid by the 
establishment of "philatelic agencies" by governments, to sell selected 
specimens to collectors. The United States established the first of 
these in 1921, and the success was soon apparent, so that similar 
agencies were established by many European countries. Russia made 
traffic in stamps a government monopoly, and Germany followed 
suit with the establishment of the nazi party in power. I n  1942, the 
U.S. placed revenue stamps on sale a t  a special agency for collectors. 

The collection of postal markings, both on stamped and pre- 
stamp covers, is a form of specialization, and the collecting of pre- 
cancelled stamps is another, iVfeters, machines which print a postal 
frank on the envelope, have given rise to yet another specialized form. 
Telegraph stamps, issued to  prepay telegrams in certain countries, are 
also collected, usually by specialists. 

The forms of specialization are limitless, and the ingenuity of col- 
lectors is ever discovering new and individual methods. 

Famous Collections.-During the years, many famous collections 
haveabeen made. Many of these have been dispersed, and passed into 
others, more or less famous. One of the most iamous of all times was 
the collection of M. Philippe la RCnotikre von Ferrari, an Austrian 
Subject resident in Paris. During World War I he fled to Switzerland, 
where he died in 1917. His property was seized by the French govern- 
ment and his collection, which he had formed during 40 Years, was 
sold a t  auction, realizing more than 26,000,000 francs (i400,ooo or 
$z,ooo,ooo a t  the rates of exchange of the day). One unique stamp, 
the I-cent British Guiana magenta of 1856, brought approximately 
$37,000 when purchased by Arthur Hind, of Utica, N.Y. 

Hind's collection, which included the Duveen collection of Mauritius 
and the Griebert collection of Spain, was sold in 1933-34, after his 
death. Exclusive of the British Guiana, it brought a gross, return of 
nearly $~,ooo,ooo, in the depth of the world-wide financial depres- 
sion. The British Guiana stamp was sold by private negotiation for 
a price reputed t o  be in excess of $45,000-the highest price ever 
recorded for a single stamp. 

The outstanding collection in Europe in I942 was the private 
collection of H.M. George VI, king of Great Britain. Principally 
formed by George V, who was a famed philatelist, it was especially 
rich in British and colonial issues. 

There were several famous collections in the United States, but 
none of them comparable to Hind's accumulat~ons. One of the most 
bizarre was being sold in 1942-43. I t  was formed by the late 0 1 .  
E. H .  R. Green, and was especially rich in unusual materials, such as 
quantities of the "blue-paper" issues of the U.S., the only position 
blocks of the 24-cent airmail with inverted centre (U.S., 1918) and 
a number of sheets of the imperforate j-cent carmine error (U.S., 
1915). Still in their owners' hands (1942) are the Saul Newbury 
collection (Chicago), and the Lichtenstein, Steinway and Casparri 
collections (New York) . 

The famed Tapling collection was bequeathed to the British mu- 
seum, and may well be the finest in public hands. The Smithsonian 
institution collection a t  Washington, D.C., is especially rich in U.S. 
stamps, and both Brown university (Rhode Island) and the New 
York Public Library have been bequeathed fine collections. The 
postal museums of many European capitals have outstanding collec- 
tions-Germany, a t  Berlin; The Netherlands; a t  'Sgravenhage; and 
the Swedish museum a t  Stockholm, enriched by gifts from Hans 
Lagerlof, of New York, are instances. 

Philatelic Societies.-Clubs or societies of collectors are to be 
found in most cities of the world. The American Philatelic society in 
the United States was founded 1n.1884, and counted some 5,000 mem- 
bers in 1943. The Society of Philatelic Americans, which had about 
3,000 members in 194.3 was founded in 1894. The Royal Philatelic 
society of London is older; it was founded in 1869 and became Royal 
in 1906. More nearly equivalent to the two American societies is 
the Junior Philatelic society of England, founded in 1899; and the 

American "opposite number" of the Royal is the Collectors' Club of 
New York. In  France, the earliest society was the Societk Frangaise de 
Timbrologie; the more recent Academie de la Philatelie is the lead- 
ing research group. 

In  the United States, the philatelic societies are loosely associated 
in the National Federation of Stamp Clubs, which has not been a 
major factor save as organizer oi  one national and several regional 
stamp exhibitions. I n  both England and the United States, there are 
Philatelic congresses, which meet annually. 

S t a m p  Exhibitions.- One of the principal purposes of stamp 
clubs seems to  be the holding of exhibitions from time to  time. On a 
larger scale, the national societies hold annual exhibitions, with awards 
for exhibits selected by qualified judges. 

So international is the collecting of stamps that from time to  time 
there are international exhibitions. In  the United States there exists 
the Association for Stamp Exhibitions, Inc., which sponsored inter- 
national exhibitions in 1913, 1926 and 1936. The Junior Philatelic 
society sponsored such in Great Britain in 1913, 1923 and 1932, and 
the Royal Philatelic society was arranging for one to  celebrate the 
centenary of postage stamps in 1940, which was cancelled because of 
the outbreak of World War 11. One was held in Rio de Janeiro, 
Brazil, 1938. Others have been held in Vienna (1g33), Paris (192j 
and 1937), Koenigsberg (1935) and Buenos Aires (1939). 

Philatelic Literature.- Perhaps no hobby has been so prolific 
of literature, both permanent and ephemera1,as philately. The standard 
catalogu~s (see ahove) ~ S S I J P ~  annually are generally minor cyclo- 
paedias of the hobby, but there are and usually have been journals in 
every language, some of which lasted one issue, others ran to IOO 
issues, some seem to last indefinitely, and all gradations. 

I t  is difficult to speak specifically o i  monthly or weekly publica- 
tions, for so many are born but to die anon. The first one of record 
that was specifically devoted to  philately was the British Monthly 
Intelligencer, born Oct. 1862: died three months later. I n  Dec. 1862 
appeared the British Monthly Advertiser, which appeared in Jan. 1863 
as The Stanzp Collector's Review. I t  lasted nearly two years. Moen's, 
of Brussels, Belgium, published the Tinzbre-Poste for many years, 
starting in 1863, in which year the German Magazin fiir Briefmarken- 
Sammler began. In  1874 John K. Tiflany published The Philatelical 
Library, a catalogue of philatelic literature in his extensive private 
library in St. Louis, Mo., U.S.A. This collection of books he after- 
wards sold to the earl of Crawford, who combined it with his own 
extensive holdings and bequeathed all to the British museum. 

Among the journals founded in the 19th century and still extant 
are Mekeel's Weekly Stanzp Mews (founded 1892) and the American 
Philatelist (published by the American Philatelic society, founded 
1887, but with two lapses since), in the U.S.A.; The London Philate- 
list (published by the Royal Philatelic society) and  The Stamp Col- 
lectors' Fortnightly, in England; and Echoes de la Tinzhrologie, in 
France. 

There have been many books on stamp-collecting, especially in 
specialized fields. Since these appeal to a limited public, they are 
issued in small editions and few remain long in print. However, 
they remain in the libraries of the various societies and in private 
hands, and sometimes come on the market when a collection is sold, 
for your philatelist usually treasures one or two philatelic books 
along with his stamps. 

.BIBLIOGRAPHY.-For an index to philatelic literature: E .  D. Bacon, 
Catalogue o f  the Library o f  the Earl o f  Crawford, K.T. (1911) and 
supplement (1926) ; The Philatelic .Index (1925) and supplements. 
General and introductory: Mannel Hahn, So You're Collecting 
Stanzps! (1940) ; F. J. Melville, Modern Stanzp Collecting (1938) ; 
Stanley Phillips, Stantp Collecting (1934) and Postage Stanzps and 
Their Stories (1936). For specialized collecting: John Luff, T h e  
Postage Stamps of the U.S. (1905, with a revised edition in prepara- 
tion, 1942) ; Dr. Carroll Chase, The U.S. 3-Cent S ta fnp  of 1851-57 
(1929) ; Stanley B. Ashbrook, The U.S. One-Cent Stanzp of 1851-57 
(2 vols., 1938"; including Dr. Clarence Brazer, P ~ ~ o o f s  G. Essays; 
Elliott Perry, Carriers and Carrier Markings; and Mannel Hahn, 
The U.S. Post Ofice, 1851--6o), and The U.S. 10-Cent S ta~nps  of 
1855-57 (1935); Beverly King and Max Johl, The U.S. Postage 
Stamps of the X X  Century (4 vols. 1933-38) ; Delf Norona, editor. 
Cyclopedia o f  U.S. Postmarks (1933) ; Harry M. Iconwiser, U.S 
Stanzpless Cover Catalog (3rd ed., 1942) ; J. B. Seymour, The Stamps 
of Great Britain (1937) ; Edw. Denny Bacon, The Line-Enguaved 
Postage Stanzps of Great Britain (1920) ; Chas. Nisson, The Plates 
of the Penay Black of 1840 (1916). Forgeries and frauds: Rev. R.  B. 
Earee, Alburn Weeds (1906) ; F.  J.  Melville, Phantom Philately 
(1923) ; Fritz Billig, Falsclzungen (1928). The first deals with forger- 
ies and tests for the originals and the forgeries; the second deals with 
stamps "without a country,?' issued to defraud collectors; the third 
is a series of monographs, some 36 in number, written in German 
and first issued in Vienna, but the plates were saved by the author 
when forced to flee to the United States, where these are now printed. 
They cover the early German and Italian states, the countries of the 
Balkans, Belgium, Congo, 1,uxembourg and Russia. (M. HA.) 

PHILEMON ( c .  361-263 B.c.), Greek poet  of the  New 
comedy, was born at soli  in cilicia, or at syracuse. H~ settled 
a t  Athens early in life, and his first was ~ r o d u c e d  in  330. 



PHILEMON-PHILIP I. 
H e  was a contemporary and rival of Menander, whom he fre- 
quently vanquished in poetical contests. He lived at  the court of 
Ptolemy, king of Egypt, for some time. Plutarch (De Cohibenda 
Ira, g)  relates that on his journey he fell into the hands of king 
Magas of Cyrene, whom he had formerly satirized. Magas treated 
him with contempt, and finally dismissed him with a present of 
toys. Various accounts of his death are giv2n. Of ninety-seven 
plays, the titles of fifty-seven and considerable fragments have 
been preserved. Some of these may have been the work of his 
son, the younger Philemon. 

See A. Meineke, Menandri et Philemonis reliquiae (1823, including 
~ e n t 1 e ~ ' s  emendations) ; T. ~ o c k ,  Corn. graec. frag., vol. iii. (1884). 

PHILEMON, 'EPI!3TLE TO, a New Testament book. A 
short personal note by the apostle Paul has been preserved, which 
owes its origin to a romantic episode in the life of a slave, called 
onesimus. F~~ some reason he had run away from his master 
philemon, a prosperous Christian citizen; it may be inferred that 
he had also been guilty of pilfering (ver. 18). For  either offence 
he was liable by law to be crucified. In  some unexplained way 
he had come across Paul and been converted to Christianity. 
This opened a difficult situation. The apostle boldly solved the 
problem by sending Onesimus back along with Tychicus, who 
was going to Colossae with letter to the local church; 
"1 send him with Onesimus, that faithful and beloved brother, 
who is one of yourselves" (Col. iv. 9). But, not content with 
this certificate in favour of the converted and penitent slave, 
paul sends also a note to his master, bespeaking his christian 
interest in Onesimus. I t  is a brief letter, tactful and ,-harming, 
in which the after greeting and his wife and 
the local church that met in his house, rejoices over Philemon's 
character, which, he says, emboldens him to enter a plea for 
poor Onesimus, now returning to his duty, a very different man 
from what he was when he ran away' suggests 
that he like to have the 'lave beside him, and offers 
to be responsible for any debts incurred by Onesimus. He hints 
that this generous action On the part of be a per- 
sonal kindness to himself as well as to  the slave. "You count me 
a partner? Then receive him as you would receive me, and if 
he has cheated of any Or Owes any sum' put that 
down to my account. This is in my own handwriting. 'I Paul 
promise to refund it'-not to mention that you owe me, over 
and above, your very soul. Come, brother, let me have some 
return from you in the Lord. Refresh my heart in  Christ." 

Where the letter was written, we do not know' Rome was a 
natural place of refuge for runaway slaves, who could lose them- 
selves in the huge population easily; i f  Colossians was written 
from Rome, so was this note. Where Philemon stayed is also 
uncertain; he may have been resident a t  Laodicea or a t  Ephesus, 
for though Onesirnus accompanied the letter to the Colossian 
church, it does not follow that Colossae was the seat of his 
master; indeed as Philemon was by Paul, that cannot 
have taken place at Colossae, which Paul had never visited. 
Still, Philemon may have shifted his quarters to Colossae. 

The letter appears in two second century canons, that of M ~ ~ -  
cion and the Muratorian, though its lack of dogmatic importance 
as well as its brevity threw it  afterwards into some disfavour 
among certain circles of the Church. 

BIBLIOGRAPHY.-T~~ letter is edited in most commentaries on Colas- 
sians ( q . ~ . ) ,  and by Dr. M. R. Vincent in his edition of Philippians 
(International Critical Commentary, 1897). There are special editions 
by Rothe (Pauli ad Philemonem epistolae interpretatio kistorico-exe- 
getica, Bremen, 1844), van Oosterzee (Eng. Tr. New York, 1868), 
Oesterley (Expositor's Greek Testament, I ~ I O ) ,  and others. The social 
problems of the letter are discussed by Lightioot in his Commentary on 
Colossians; by J. H. Bernard in Hastings' Dictionary of the Bible (iv. 
832f), and in Renan's L'Antdchrist (pp. 9 j i ) .  (J. MOT.) 

PHILEMON AND BAUCIS, in Ovid (Metam., viii. 610 ff.) 
a pious Phrygian couple, who hospitably received Zeus and 
Hermes (for their combined cult in Lycaonia cp. Acts, 1'4, 12), 
when their richer neighbours turned them away, they being dis- 
guised as wayfarers. As a reward, they were saved from a flood 
which drowned the rest of the country; their cottage was turned 
into a temple, and a t  their own request they became priest and 
priestess of it, and long after ended their lives at the same mo- 

ment, being turned into trees. The story which is a Miirchelc of 
a well-known type, e.g., Grtmm Kinder- und Hausmiirchelz, 87, 
with the commentary of Bolte-Polivka, combined here with a 
version of the flood-myth, is perhaps really of local origin, see 
Calder in Discovery, 1922, P. 207 ff. 

PHILES, MANUEL (c. 127j-134j), of Ephesus, Byzantine 
poet. At an early age he removed to Constantinople, where be 
was the pupil of Georgius Pachymeres, in whose honour he com- 
posed a memorial poem. Having offended one of the emperors by 
indiscreet remarks published in a chronography, he was thrown 
into prison and only released after a n  abject apology. Philes' 
character, as shown in his poems, is that of a begging poet, always 
pleading poverty, and ready to descend t o  the grossest flattery. 

Editions: the natural his ory poems in F. Lehrs and F. Diibner, 
Poetar bucolici el didactici [Didot series, 1846) ; Manuelis Phiiae Car- 
mine inedita, ed. A. Martini (1900) ; Manuelis Philae Carmina, ed. E.  
Miller (1855-57). See also C. Krumbacher, Geschichte der byzanti- 
nischen Literatur (1897). 

PHILETAS of Cos, Alexandrian poet and critic, flourished 
in the second half of the 4th century B.C. H e  was tutor to  the 
'On Ptolemy I .  of Egypt, and to and the gram- 
marian Zenodotus. His thinness made him an object of ridicule; 
according to the comic poets, he carried lead in his shoes to keep 

being away. His singing the 
praises of his mistress Battis (or Bittis), were much admired by 
the Romans. Philetas was also the author of a vocabulary called 
A ~ a ~ r a ,  explaining the meanings of rare and obscure words, and 

"Otes On Homer, criticized by Aristarchus. 
Fragments cited by N. Bach (1828) and T. Bergk, Poetae Lyrici 

Graeci; see also E. W. Man&, Qe tribus Philetae carmkzbus (1895), 
PHILIDOR, FRANCOIS ANDRE DANICAN 

1795), French composer and chess-player, was born at  Dreux, on 
Sept. 7, 1726. H e  spent many years in travelling on the Con- 
tinent and in England, meeting and defeating the most noted 
players of the time, and was regarded as the strongest player 
and greatest theoretician of the 18th century. Returning to 
France in j4, he devoted himself seriously to music, and after 
producing several works of minor importance brought out at 
Paris, in the year 17 jg, his successful light opera, Blaise le Save- 
tier, which was followed by a number of others. H e  died in London 
on Aug. 31, 1795. 

PHILIP, one of the 12 apostles. See APOSTLE. 
PHILIP, "the evangelist," is mentioned in Acts vi. 5, as  one 

of "the seven" chosen to superintend certain secular business of 
the Jerusalem Church, in consequence of dissension between the 
Aramaic-speaking and Greek-speaking disciples. Luke by men- 
tioning the common meals wishes his readers t o  connect these 

with the later diaconate, but seem have been 
originally parallel among the Jews to the Twelve 
among the Hebraists. Philip's was a ministry of the word. H e  
went and preached with much success, Magus 
being one of his converts. H e  afterwards instructed and baptized 
the Ethiopian eunuch on the road from Jerusalem to Gaza. His 
missionary journey ended a t  Caesarea (Acts viii.1. Here he en- 
tertained Paul and his companions on their last journey to Jeru- 
salem (xxi. (W. K. L. C.) 

PHILIP I. (1052-IIO~), king of France, eldest son of Henry 
I. France and Anne, daughter Of Jaroslav I. (d. 1'54), grand 
duke of Kiev, came to the throne, when a child of eight, by  the 
death of his father on Aug. 4, 1060. H e  had been crowned a t  
~~i~~ &fay 23, Iojg. ~i~ minority came to an end in Io66. 
In the long reign that he showed great Or 

energy, and a looseness of morals which embroiled him with the 
Church. Before he was fifty years of age he became "fond of 
nothing but good cheer and sleep." But he increased the lands of 
his house around Paris, maintained order in them, and held his 
own against William I. and William 11. of England, whose power 
in France far exceeded his own. This he accomplished for the 
most part by taking advantage of the quarrels among his vassals. 
During the years 1070-74 he greatly strengthened his position 
in Flanders by these means. I n  the struggle between Fulk Rechin 
and his brother Geoffrey the Bearded for the inheritance of their 
uncle, Geoffrey Martel (d. 1060), count of Anjou, Philip received 
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from Fulk in 1069, as the price of his neutrality, Chgteau Landon 
and the Gatinais. This acquisition linked the county of Sens, 
acquired in 105 j,  with the rest of the domain round Paris, Melun 
and Orleans. War with William I. and William Rufus was chronic 
but intermittent. In  his last years Philip left the duty of repelling 
the attacks of his Norman and other enemies to his son Louis, 
associating him with himself, as "king-designate," some time 
between May 24, 1098, and Sept. 25, 1100. 

I t  was his second marriage which was the cause of Philip's 
greatest difficulties. On May I j ,  1092, he carried off Bertrada, 
daughter of Simon, baron de Montfort, wife of Fulk Rechin, and 
prepared to marry her, though his wife Bertha was still living. 
The bishops, headed by Ivo, bishop of Chartres, refused to attend 
the ceremony of marriage, but one was found to perform it. 
Philip's open simony had long been a cause of friction with the 
papacy. When he added bigamy and adultery, Urban 11. excom- 
municated him. Philip was reconciled with the Church in 1104, 
and took an oath not to have any converse or society with 
Bertrada except in the presence of "non-suspect" persons. But 
they seem to have gone on living together, and even visited Fulk 
Rechin (Bertrada's husband) in company on Oct. 15, 1106. Philip 
died a t  the end of July 1108. 

His reign is chiefly remarkable for the steady growth of the 
royal domain. By his first queen he had four children: Louis VI., 
who succeeded him; Henry, who died young; Charles; and Con- 
stance, who married Hugh I., count of Champagne, and later 
Bohemund I., prince of Antioch. By Bertrada de Montfort he had 
three children: Philip, count of Montes; Fleury or Florus, who 
married the heiress of Nangis; and Cecilia, who married, first 
Tancred, prince of Galilee and Antioch, and secondly Pons de 
Saint Gilles, count of Tripoli. 

See the Recueil des actes de Philippe I., ed. M .  Pron (1go8),  and 
B. Monod's Essai sur les rapports de Pascal I I .  avpc Philippe I .  (Paris, 
1907): For notices o f  the principal chronicles o f  the time see A. 
Moliwer, Les Sources de I'histoire de France ( I I . ,  esp. p. 307 et seq.). 

PHILIP 11. (1165-1223), known as PHILIP AUGUSTUS, king 
of France, son of Louis VII. and Adela, daughter of Theobald II., 
count of Champagne, was born on Aug. 21, 116j. On Nov. I ,  
1179, he was associated with his father as king by being crowned 
a t  Reims, and at  once his father's illness threw the responsibility 
of government on him, the death of Louis on Sept. 19, 1180, leav- 
ing him sole king. His long strip of royal domain was hemmed 
in by the Angevin Empire on the west and by the kingdom of 
Arles on the south-east. Henry 11. of England was feudal lord 
of the greater part of France, practically all west of a line which 
began at  Dieppe and ended a t  the foot of the Pyrenees more 
than half-way across to  the Mediterranean, while at  one point 
i t  nearly touched the Rhone. Philip's predecessors had consoli- 
dated the Capetian power within these narrow limits, but he him- 
self was overshadowed by the power of his uncles, William, arch- 
bishop of Reims; Henry I., count of Champagne; and Theobald 
V., count of Blois and Chartres. H e  secured an ally against them, 
and an addition to the royal domain, by marrying, on April 28, 
1180, Isabella or Elizabeth, daughter of Baldwin V., count of 
Hainaut, and of Marguerite, sister of Philip of Alsace, the reign- 
ing count of Flanders, who ceded. as Isabella's dowry, the district 
afterwards called Artois. On June 28, 1180 Philip made a treaty 
with Henry 11. a t  Gisors, but from 1181 to 1185 he had to 
struggle against a feudal league of his Champagnard uncles and 
other great barons, whose most active member was Stephen I., 
count of Sancerre (1152-1191). Having secured his position at  
home, the king turned against Henry II., and by the truce of 
Chbteauroux in June 1187, gained Issoudun and the seigniory of 
FrCteval in the Vendernois. Though the truce was for two years, 
Philip assembled an army in 1188 to invade Normandy, demand- 
ing Gisors and the conclusion of the marriage which had been 
arranged between his sister Alice and Richard of England, who 
bad meanwhile deserted his father. But Richard took the cross, 
and Philip seized the county of Berry, part of his dukedom. 
Further reconciliations and conferences followed, and Henry II., 
just before his death, did homage and surrendered the territories 
af Graqy and Issoudun. Henry died two days later. Pledges of 

mutual good faith and fellowship were exchanged between Philip 
and Richard of England on Dec. 30, 1189, and they both prepared 
to go on the crusade. 

The Crusade.-Before setting out Philip arranged for the 
government of France during his absence by the testament of 
1190, by which he proposed to rule France as far as possible from 
Palestine. On the way to Palestine the two kings quarrelled. At 
the siege of Acre Philip fell ill, and he returned to Paris a t  Christ- 
mas 1191, having concluded on his way an alliance with the em- 
peror Henry VI. against Richard, despite his pledges not to molest 
his lands. Philip did his utmost by offers of money t o  prolong 
Richard's captivity, and, allied with the English king's brother 
John, attacked Richard's domains. But upon Richard's return 
the Normans rallied to him, and Philip was defeated a t  FrCteval 
on July 3, 1194. H e  continued the war, generally with ill success, 
for the next five years. Again a formidable coalition was formed 
against him, including Baldwin IX., count of Flanders and Hain- 
aut, Renaud of Dammartin, count of Boulogne, Louis, count of 
Blois, and Raymond VI., count of Toulouse. I n  Germany, Otto 
of Brunswick, afterwards the emperor Otto IV., allied himself 
with Richard, while Philip was supported hy Otto's rival, Philip 
of Swabia. Richard's death, in April 1199, removed his arch- 
enemy, and Richard's successor, John, concluded the treaty of 
Le Goulet with Philip on May 22, 1200, ceding to him the county 
of Evreux, G r a ~ y  and Issoudun, and the suzerainty of Berry 
and Auvergne. John renounced his suzerainty over Brittany and 
the guardianship of his nephew, Arthur; he engaged not to aid 
the count of Flanders or Otto IV. without Philip's consent, paid 
him a relief of 20,000 marks, and recognized himself as his vassal 
for his continental fiefs. 

Conquest  of Normandy.- But in 1202 the war was renewed. 
At an interview a t  Le Goulet on March 25, Philip demanded 
the cession of Anjou, Poitou and Normandy to his ward, Arthur. 
John refused; he was summoned to Paris before the royal judges, 
and failing to appear was sentenced a t  the end of April 1202 t o  
lose all his fiefs. Brittany, Aquitaine and Anjou were conferred 
on Arthur. Philip invaded Normandy, took Lyons-la-ForEt and 
Eu, and, establishing himself in Gournay, besieged Arques. But 
John, joined by William des Roches and other lords of Maine 
and Poitou, jealous a t  the increase of Philip's power, defeated 
and took Arthur prisoner a t  Mirebeau. Philip abandoned the 
siege of Arques in a fit of fury, marched to the Loire, burning 
everywhere, and then returned to Paris. But John soon alienated 
the Poitevk barons, and William des Roches signed a treaty with 
Philip on March 22, 1203. Then Philip continued his great task, 
the conquest of Normandy, capturing the towns around the 
fortress of Ch2teau-Gaillard which Richard had built to  command 
the valley of the Seine. Pope Innocent 111. tried to  bring about 
peace, but Philip was obdurate, and after murdering Arthur of 
Brittany John took refuge in England in December 1203. The 
fall of Ch2teau-Gaillard, after a siege which lasted from September 
1203 to April 1204, decided the fate of Normandy. Rouen, 
bound by ties of trade to England, resisted for forty days; but 
it  surrendered on June 24, 1204. The conquest of Maine, Tou- 
raine, Anjou and Poitou in 1204 and 1205 was little more than a 
military promenade, though the castles of Loches and Chinon 
held out for a year. Philip secured his conquest by  lavishing 
privileges on the convents and towns. He left the great lords, 
such as William des Roches, in full possession of their feudal 
power. I n  1206 he marched through Brittany and divided it  
amongst his adherents. A truce for  two years was made on Oct. 
26, 1206, by which John renounced all claims in Normandy, 
Maine, Brittany, Touraine and Anjou, but it  did not last six 
months. Then Poitou was thoroughly subdued, and another truce 
was made in 1208, little more than southern Saintonge and Gas- 
cony being left in the hands of John. Philip had reduced to a 
mere remnant the formidable continental empire of the Angevins, 
which had threatened the existence of the Capetian monarchy. 

Philip then undertook to invade England. H e  had collected 
1,500 vessels and summoned all his barons when Innocent I II . ,  
having sufficiently frightened John, sent Pandulf with the terms 
of submission, which John accepted on the 13th of May. 
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Disappointed of his hopes of England, Philip turned his arms 

against Ferdinand, count of Flanders. H e  invaded Flanders and 
took the chief towns within a week; but he had part of his fleet 
burned by the English at  Damme, and had to burn the rest to 
save it  from falling into their hands. H e  returned to Paris, and 
Ferdinand retook most of the towns which had been taken by 
the king. A war of fire and pillage began, in which Philip and 
his son Louis burned their way through Flanders, and Ferdinand 
did the same through Artois. 

T h e  Vic tory  of Bouvines.-In 1214 came the great crisis of 
Philip's life. A league including his rebel vassals, Renaud of 
Dammartin, count of Boulogne, and Ferdinand, count of Flanders, 
with the emperor Otto IV. and a number of German princes of 
the Rhine region, had been formed in the north-east, while John 
of England made one more attempt to recover his heritage at the 
head of an army of mercenaries, aided by the fickle baronage of 
Poitou. John landed at  La Rochelle on Feb. 10, 1214, and was 
at  first successful. On June 19 he laid siege to La Roche-aux- 
Moines, the fortress which defended Angers and commanded the 
Loire valley; but on the approach of a royal army under Prince 
Louis on July 2 his Poitevin barons refused to risk a pitched 
battle, and he fled hastily to La Rochelle. The Angevin Empire 
in France was lost. Meanwhile Philip himself won his greatest 
victory at  the bridge of Bouvines, among the morasses of Flan- 
ders. At first taken by surprise, he turned the abortive attack 
into a complete rout. Renaud and Ferdinand were taken prisoner, 
and Otto IV. fled from the battlefield. The army of the allies 
was utterly destroyed (July 27, 1214). The battle of Bouvines, 
a decisive battle for the history of Germany as well as for France 
and England, sealed the work of Philip Augustus. The expedition 
of his son Louis to conquer England can hardly be considered as 
an incident of his reign, though he was careful to safeguard the 
rights of the French Crown. More important was the Albigensian 
crusade, in which he allowed Louis to  take part, though he him- 
self, preoccupied with the king of England, had refused time after 
time to do anything. H e  treated Simon de Montfort as if he were 
a royal bailli; but it  was not in virtue of any deep-laid scheme of 
his that in the end Amaury de Montfort, Simon's son, resigned 
himself to leave his lands to  the Crown of France, and gave the 
Crown a power it  had never before possessed in Languedoc. 

Organisa t ion  of France.-Philip 11. surrounded himself with 
clerks and legists of more or less humble origin, who gave him 
counsel and acted as his agents. His baillis, who at  first rather 
resembled the itinerant justices of Henry 11. of England, were 
sent into the royal domain to supervise the conduct of the pre'vdts 
and hear complaints, while in the south local feudal magnates 
were given similar powers with the title of se'ne'chal. Feudal 
service was more and more compounded for by a money pay- 
ment, and additional taxes were raised. The extension of the 
system of sat~vegarde, by which abbeys, towns or lay vassals put 
themselves under the special protection of the king, and that of 
pariage, by which the possessor surrendered half the interest in 
his estate to the king in return for protection or some further 
grant, increased the royal power. The small barons were com- 
pletely reduced to submission, whilst the greater feudatories could 
often appoint a castellan to their own castles only after he had 
taken an oath to  the king. 

I t  has been said with some justice that Philip 11. was the first 
king of France to take the bourgeoisie into partnership. He 
favoured the great merchants, granting them trade privileges and 
monopolies. The Jews he protected and plundered by turns, after 
the fashion of mediaeval kings. Amongst the subject towns ad- 
ministered by pre'vdts a great extension of the "custom of Lorris" 
took place during his reign. Philip was the ally and protector of 
the communes. Before him they were resisted and often crushed; 
after him they were exploited, oppressed, and finally destroyed. 
I n  the case of Senlis he extended the jurisdiction of the commune 
to all crimes committed in the district. I t  is true that he sup- 
pressed some communes in the newly conquered fiefs, such as 
Normandy, where John had been prodigal of privileges, but he 
erected new communes in his own private domain, quite contrary 
to  the custom of other kings. He seems to have regarded them 

as a kind of garrison against feudal unruliness, while the rents 
they furnished increased his financial resources. H e  created no 
new types of commune, however, except Peronne, which received 
a maximum of political independence, the twenty-four electors, 
who named the jure's and other officers, being elected by the corps 
de me'tiers. 

Philip's policy of building up a strong monarchy was pursued 
with a steadiness of aim which excluded both enthusiasm and 
scruple. He shrank from no trickery in carrying out his ends, 
and had no room for pity. H e  could not even trust his own son 
with any power, and was brutal in his relations with his queen, 
Ingeborg. As the result of his steadiness of aim and patient sagac- 
ity, a t  the end of his reign the Crown was victorious over the 
feudal nobility and the royal domain extended to the frontiers 
along with royal authority. Artois, the Amienois, Valois, Ver- 
mandois, the greater part of the Beauvaisis, Normandy, Maine, 
Anjou, Touraine, and an important part of Poitou and Saintonge, 
were added to the domain during his reign. The number of 
prkvdte's was increased from thirty-eight to ninety-four, and the 
royal revenue increased from 19,000 livres a month to 1,200 
livres a day. 

Philip Augustus died on July 14, 1223. H e  was thrice married. 
His first wife, Isabella, by whom he had one son, Louis, died in 
1189 or 1190. After her death he married Ingibjorg or Ingeborg 
(q .v . ) ,  daughter of Valdemar I .  of Denmark, whom he soon 
repudiated. In  I 196, in defiance of the pope, he married Agnes, 
daughter of Bertold IV., duke of Meran. This led to his excom- 
munication and brought the interdict upon France, and did more 
to weaken him than any other act of his. In  1200 he was forced 
to put away Agnes and to recognize Ingeborg as his lawful wife, 
but he kept her in prison until 1213. By Agnes (d. 1201) he had 
a son Philip, called "Hurepel," count of Clemont, and a daughter 
Mary, who married Philip, count of Namur (d. I Z I ~ ) ,  and then 
Henry II., duke of Brabant. Ingeborg lived until 1236. 

See A. Luchaire in E. Lavisse's Histoire de France, tome iii. 83-284 
(Paris, ~goq),  and literature there indicated; L. Deslisle, Catalogue des 
actes de Philippe Auguste (Paris, 1856 and 1901) ; A. Cartellieri, Philip 
I I .  August, Bd. I .  Bis zunz Tode Ludwigs V I I .  (Leipzig, 1899), Bd. 11. 
Der Kreuzzug (1906) ; and W. H. Hutton, PhiliP Augustus (in the For- 
eign Statesmen series, London, 1896). A. Molinier, Les Sources de l'his- 
toire de France (tome iii. pp. 1-38), gives a compiete bibliography of 
the sources for Philip's reign, including the history of the Third 
Crusade. 

PHILIP 111. ( I  245-1 285), surnamed "the Bold" (le Hardi), 
king of France, son of Louis I X .  and Margaret, daughter of 
Raymond-Bkrenger IV., count of Provence, was born on April 
3, I 245. His funeral monument a t  St. Denis depicts a man with 
beardless, square-cut features, but lacking character and anima- 
tion. The authenticity of this effigy is fairly well borne out by 
what is known of him from other sources. H e  had many of the 
virtues of St. Louis, but neither decision of character nor devo- 
tion to duty. H e  was pious, charitable, of unimpeachable moral- 
ity, quick-tempered but placable, no great scholar, and only ener- 
getic as a hunter. The absence in him of the qualities that fit a 
man to rule made his court the arena of intriguing factions, which 
in reality ruled France during his reign of fifteen years. Matthew 
of VendBme, abbot of St. Denis, an old servant of Louis IX., 
acted as Philip's counsellor, so the chroniclers state, throughout 
the reign; but it was probably with administration, and not pol- 
icy, that Matthew was chiefly concerned. Philip began his reign 
in 1270 by falling entirely under the influence of Pierre de la 
Brosse, who had been surgeon and valet-de-chambre t o  his father, 
whom he made lord (sieur) of Langeais, Chatillon-sur-Indre and 
Damville. His influence lasted until Philip's second marriage in 
1274 with Marie, daughter of Henry III . ,  duke of Brabant. She 
supplied a centre for the enemies of the favourite, who, in 
1278, was charged with various crimes, including one of poison- 
ing the king's eldest son, and hanged a t  Montfaucon. His death 
left the parties of Marie, the queen, and Margaret, the queen- 
mother, to struggle for the mastery. The settlement of the 
claims of the king of England in Aquitaine by the treaty of 
Amiens in 1279 was a victory for the party of Margaret. 

Agenais and southern Saintonge, which fell to the Crown by 
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the death of Alfonse of Poitiers in 1276, as part of his vast pos- 
sessions in Aquitaine and Languedoc, were ceded to Edward I .  
of England in accordance with the treaty of Paris in 1259. An- 
other portion of the heritage of Alfonse, the Venaissin, was ceded 
to the papacy to redeem an old promise. I n  general the strong 
will of Charles of Anjou directed Philip's policy. H e  secretly 
urged his nephew's candidature for the imperial crown, left vacant 
by the death of Richard of Cornwall, king of the Romans, in 1272, 
but without success. In  May 1275 the party of Marie secured for 
Philip, the king's second son, the hand of Jeanne, the heiress of 
Navarre and Champagne, along with the guardianship of the 
kingdom of Navarre during the minority of Jeanne. But early in 
1276 Jeanne's mother, Blanche, the widow of Henry 111. of 
Navarre and Champagne, married Edmund, first earl of Lancaster, 
brother of Edward I . :  and she and her English husband kept 
Champagne until, in 1284, Jeanne came of age. 

An expedition of Philip against Castile in aid of the children 
of his sister, Blanche, proved abortive. Regardless of this warn- 
ing, he was induced in 1284 to take up the quarrel of his uncle 
Charles in Sicily, after the Sicilian Vespers in 1282. Two assem- 
blies of barons and prelates were held at  Bourges in November 
1283 and February 1284 to deliberate on the question. This was 
a mere matter of form; Marie of Brabant and her party had de- 
cided the matter beforehand, and the crown of Aragon, which 
the French pope Martin IV. had declared forfeited by Peter, was 
accepted for Charles of Valois, Philip's third son. The project 
was strongly opposed by Matthew of Vendbme, who was in 
correspondence with the king of England on the subject. I t  was 
the first warlike expedition undertaken by the house of Capet 
outside France. I t  proved a disastrous failure. Philip died during 
a retreat from Gerona on Oct. 5, 1285. 

Philip was twice married. On May 28, 1262 he married Isa- 
bella, daughter of James I., king of Aragon, who died in 1271. 
By her he had four children: Louis, who died in 1276; Philip, 
born in 1268; Charles of Valois, born on March 12,  1273; and 
Robert, who died young. By his second wife, Marie (d. 1322), 
daughter of Henry 111. of Brabant, whom he married in 1274, 
he had three children: Louis, count of Evreux; Margaret, who 
married in 1299 Edward I . ,  king of England; and Blanclie, who 
married Rudolph III . ,  duke of Austria. 

See Ch. V.  Langlois, Le Rbgne de Philippe le Hardi (Paris, 1887) ; 
and in E. Lavisse's Histoire de France, tome iii., ii. 113-117 (Paris, 
1901) ; Fr. Walter, Die Politik der Kurie unter Gregor X .  (Berlin, 
1894) ; Registers of Gregory X. and Nicholas III., published by the 
French school at Rome; R. Sternfeld, Ludwigs des Heiligen Kreuzzug 
nach Tunis und die Politik Karls I .  v o n  Sizilien (1896) ; P.  Fournier, 
L e  Royaume dJArles (Paris, 1891). For complete bibliography of 
sources see A. Molinier, Les Sources de I'histoire de France, tome iii. 
I 71-187 (Paris, 1903). 

PHILIP IV. (1268-1314), called "le Bel" or "the Fair," 
king of France, was the son of Philip 111. and his wife, Isabella 
of Aragon. His reign, which began in October 1z8j, is one of 
the most momentous in the history of mediaeval Europe, yet it  
belongs rather to the history of France and to that of the papacy 
than to the biography of the king. Little is known of the personal 
part played by Philip in the events associated with his name, 
and later historians have been divided between the view which 
regards him as a handsome, lethargic nonentity and that which 
paints him as a master of statecraft who, under a veil of phleg- 
matic indifference and pious sentiment, masked an inflexible 
purpose, of which his ministers were but the spokesmen and 
executors. The first view seems to be borne out by the language 
of contemporary chroniclers. Yet this was the king who brought 
the papacy under his yoke, carried out the destruction of the 
powerful order of the Temple, and laid the foundations of the 
national monarchy of France. I n  this last achievement Finke 
finds the solution of a problem which Langlois had declared t o  
be insoluble. In  1302, in the midst of a hostile assembly, Philip 
cursed his sons should they consent to hold the Crown of any 
one but God1; and in this isolated outburst he sees the key to 
his character. "Philip was not a man of violent initiative, the 
planner of daring and fateful operations; otherwise there would 

'VCTenck, p. 49. 

have been some signs of it. His personality was that of a well- 
instructed, outwardly cold, because cool and calculating man, 
essentially receprive, afire for only one idea: the highest possible 
development of the French monarchy, internally and externally, 
as against both the secular powers and the Church. His merit 
was that he carried through this idea in spite of dangers to  him- 
self and t o  the state. A resolution once arrived at  he carried out 
with iron obstinacy." Certainly he was no roi faine'ant. His 
courage a t  the battle of Mons-en-PkvBle was the admiration of 
friend and foe alike. I t  was against the advice of his tutor, 
Aegidius Colonna, that on coming to the throne he  chose as  his 
counsellors men of the legal class, and the names of his great 
ministers-Guillaume de Nogaret, Enguerrand de Marigny, Pierre 
Flotte (d. 1302)-attest the excellent quality of his judgment. 
He was, too, one of the few monarchs who have left to  their 
successors reasoned programmes of reform for the state. 

The greatest event of the reign was the struggle with Pope 
Boniface VIII.  (9.v.). The pope went so far in 1296 as  to  forbid 
any lay authority to demand taxes from the clergy without his 
consent. \%'hen Philip retaliated by a decree forbidding the ex- 
portation of any coin from France, Boniface gave way to save 
the papal dues, and the bulls issued by him in 1297 were a 
decided victory for the French king. There was a truce until 
1301. After the arrest, by Philip's orders, of Bernard Saisset 
(q.v.), bishop of Pamiers, in that year, fhe quarrel flamed up  
again. T o  ensure the support of his people the king had called 
an assembly of the three estates of his kingdom at  Paris in April 
1302; in the following year Guillaume de Nogaret seized the per- 
son of the pope at  Anagni, an event immortalized by Dante. Boni- 
face escaped from his captors only to die (Oct. I I ) ,  and the 
short pontificate of his saintly successor, Benedict XI. ,  was occu- 
pied in a vain effort to  restore harmony to the Church. The  issue 
of the conclave that met a t  Perugia on his death was ultimately 
determined by the diplomacy and gold of Philip's agents, and 
the new pope, Clement V., was the weak-willed creature of the 
French king. When in 1309 the pope installed himself a t  Avi- 
gnon, the new relation of the papacy and the French monarchy 
was patent. I t  was the beginning of the "Babylonish captivity" of 
the popes. The most notable of its first-fruits was the hideous 
persecution of the Templars (q.v.), which began with the sudden 
arrest of the members of the order in France in 1307, and ended 
with the suppression of the order by Pope Clement a t  the coun- 
cil of Vienne in 1313. 

I n  1294 Philip IV. attacked Edward I .  of England, then busied 
with the Scottish War, and seized Guienne. Edward won over 
the counts of Bar and of Flanders, but they were defeated and 
he was obliged to make peace in 1297. Then the aFlemish cities 
rose against the French royal officers, and utterly defeated the 
French army at  Courtrai in 1302. The reign closed with the 
French position unimproved in Flanders, except for the transfer 
to Philip by Count Robert of Lille, Douai and BCthune, and their 
dependencies. Philip died on Nov. 29, 1314. His wife was Jeanne, 
queen of Navarre (d. 1304), through whom that country passed 
under the rule of Philip on his marriage in 1284; three of his 
sons, Louis X., Philip V. and Charles IV., succeeded in turn to  
the throne of France, and a daughter, Isabella, married Edward 
11. of England. 

See the Chronfque of Geoffrey of Paris, edited by M. Bouquet, in + 

vol. xxii. of the Recueil des histon'ens des Gaules et de la France. Of 
modern works see E. Boutaric, La France sous Philippe le Bet (1861) ; 
G. Digard, Philippe le Be1 et te Saint-Sibge (1900) ; C .  V. Langlois in 
E. Lavisse's Histoire de France, vol. iii. (1901) ; K. Wenck, Philipp der 
Schone von  Frankreich (Marburg, 1905) ; H. Finke, Papsttum und 
Untergang des Tempterordens, z vois. (Miinster i. W. 1go7), esp. 1. 
ch. ii. 

PHILIP V. (c .  1294-I~ZZ),  "the Tall," king of France, sec- 
ond son of Philip the Fair and Jeanne of Navarre, received the 
county of Poitiers as an appanage, and was affianced when a 
year old to Jeanne, daughter and heiress of Otto IV., count of 
Burgundy. The marriage took place in 1307 when he was thirteen 
years of age. When his elder brother, Louis X., died, on July 5 ,  
1316, leaving his second wife. Clemence of Hungary, with child. 
Philip was appointed regent for eighteen years by the parliament 
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of Paris, even in the event of a male heir being born. Clemence's 
son lived only four days, and Philip proclaimed himself king 
(Nov. 19, 1317). The barons all did homage except Edward 11. 
of England, and Philip's position was secured. The war with 
Flanders, which had begun under Philip IV. the Fair, was brought 
to  an end on June 2, 1320. The revolt of the Pastoureaux who 
assembled a t  Paris in 1320 to go on a crusade was crushed by the 
seneschal of Carcassonne, whither they marched. One of the spe- 
cial objects of their hatred, the Jews, were also mulcted heavily 
by Philip, who extorted 150,ooo livres from those of Paris alone. 
H e  died at  Longchamp on the night of Jan. 2, 1322. 

Philip was a lover of poetry, surrounded,himself with Provencal 
poets and even wrote in Provencal himself, but he was also one 
of the most hard-working kings of the house of Capet. The in- 
security of his position made him seek the support of national 
assemblies and of provincial estates. H e  published a series of 
ordinances organizing the royal household and affecting the finan- 
cial administration, the "parlement" and the royal forests. H e  
abolished all garrisons in the towns except those on the frontier, 
and provided for public order by allowing the inhabitants of his 
towns to arm themselves under the command of captains. R e  
tried hard to procure a unification of coinage and weights and 
measures, but failed owing to the opposition of the estates. 
Philip as a reformer was in many ways before his time, but his 
people failed to understand him, and he died under the reproach 
of extortion. 

Sre P. Lehugeur, Histoire de Philippe le Long (Paris, 1897) ; E. 
Lavisse, Histoire de France (Tome I I I . ,  2 )  ; and sources indicated in A. 
Molinier, Re'pertoire des sources de l'histoire de France (Paris, 1903). 

PHILIP VI. (1293-1350), king of France, was the son of 
Charles of Valois, third son of Philip III. ,  the Bold, and of Mar- 
garet of Sicily, and was thus the nephew of Philip IV., the Fair, 
whose sons, Louis X., Philip V. and Charles IV., died successively 
without leaving male heirs. H e  succeeded to the throne on the 
death of his cousin, Charles IV., in 1328. Before his accession 
Philip had enjoyed considerable influence, for he was count of 
Valois, Anjou, Maine, Chartres and Alen~on. H e  had married in 
I313 Jeanne (d. 1348), daughter of Robert 11. of Burgundy, a 
determined woman who was long known as the real ruler of 
France. 

When Charles IV. died, in Feb. 1328, his wife was enceinte, and 
it  became necessary to appoint a regency until the birth of the 
child, who would, if a son, succeed to the throne. At the assembly 
of barons called to  choose a regent, Edward 111. of England, the 
nephew and nearest male relation of Charles IV., put in a claim. 
Edward III . ,  however, descended from the royal house of France 
by his mother Isabel, and the barons, probably actuated by an 
objection to the regency of an English king, decided that neither 
a woman, "nor by consequence her son, could succeed to the king- 
dom of France," and Philip of Valois, in  spite of his belonging to 
a junior branch of the family, was elected regent. On the birth 
of a girl t o  the queen widow the regency naturally led to the 
throne of France, and Philip was crowned a t  Reims on May 29, 
1328. Navarre had not accepted the regency, that kingdom being 
claimed by her husband for Jeanne, countess of Evreux, the eldest 
daughter of Louis X., the count of Evreux himself being, like 
Philip of Valois, a grandson of Philip the Bold. The new king 

* secured the friendship of the count by allowing Jeanne's claim to 
Navarre, in return for a renunciation of any right to Champagne. 
Edward 111. of England, after more than one citation, reluctantly 
fulfilled ( I 320-2 2) the formalities of homage for part of Guienne. 
Meanwhile Philip VI. had won a victory, which he turned into a 
massacre, a t  Cassel (Aug. 23, 1328) over Bruges and the other 
towns of West Flanders, which under the leadership of Jakob 
van Artevelde had thrown off the authority of their count, Louis 
of Nevers. The count of Flanders was reinstated, and maintained 
his authority by a reign of terror. 

Philip VI. enjoyed powerful alliances. I n  Italy he was allied 
with his uncle, Robert of Anjou, king of Sicily, and with his former 
enemy, GalCas Visconti; in the north with the duke of Brabant 
and the princes of the Netherlands; on the east with the reigning 
princes of Lorraine and Savoy; with the king of Bohemia and with 

Pope John XXII .  a t  Avignon, and his successor, Benedict XII .  
In  1336 i t  seemed that the Crusade, for which Philip VI. had 
long been preparing, would a t  last start;  but the relations with 
Edward 111. of England, always strained, became worse, and 
within a year France was embarked on the struggle of the Hundred 
Years' War. The causes which led to war, the conflict for  com- 
mercial supremacy in Flanders, disputed rights in Guienne, the 
help given by France t o  the Scots, and the unnatural situation of 
an English king who was also a vassal of the French Crown are 
dealt with elsewhere. (See FRANCE: History.) The immediate rup- 
ture in Flanders was due chiefly to the tyranny of the count of 
Flanders, Louis of Nevers, whom Philip VI. had reinstated. Ed- 
ward 111. had won over most of Philip's German and Flemish 
allies, and the English naval victory a t  Sluys (June 24, 1340), in 
which the French fleet was annihilated, effectually restored English 
preponderance in Flanders. A truce followed, but this was dis- 
turbed after a short duration by  the disputed succession to the 
duchy of Brittany (q.v.). A truce made a t  Malestroit in  1343, a t  
the invitation of the pope, was rudely broken by Philip's violence. 
Olivier de Clisson, who with fourteen other Breton gentlemen 
was suspected of intrigue with Edward III . ,  mas invited to a great 
tournament in Paris. On their arrival they were seized by Philip's 
orders, and without form of trial beheaded. Then followed Ed- 
ward 111,'s invasion of Normandy and the campaign of CrCqy 
(q.v.). Philip's army was destroyed; he himself was wounded and 
fled from the field. H e  sought in vain to divert Edward from the 
siege of Calais by supporting the Scots in their invasion of Eng- 
land; but eventually a truce was arranged, which lasted until 
1351. Philip VI. died a t  Nogent-le-roi on Aug. 12, 1350. 

Philip VI. x e t  his necessities by the imposition of the hated 
gabelle or salt tax, which was invented by  his legal advisers and 
he obtained heavy subsidies from the various provinces. Towards 
the close of his reign he acquired from Humbert II. ,  comte de 
Vienne, the province of DauphinC, and Montpellier from the king 
of Majorca. Philip married a second wife, Blanche of Navarre. 
B y  his first wife he left two sons-his successor, John 11.) and 
Philip of Orleans, count of Valois. 

See Continuations de la chronique de Gxillaume de Nangis edited 
in 1843 by GCraud for the Soc. de l'hist. de France; G r a d e s  chroniques 
de Saint Denis, vol. v. (1837), edition by Paulin Paris; E. DCprez, 
Les prtliminaires de la guerre de cent ans, 1328-1342 (Paris, ~goz), 
based on texts from the English Record Office and the Vatican; Paul 
Viollet, Histoire des irtstitutions politiques de la France vol. ii. (Paris, 
1898) ; and E. Lavisse, Hist. de France, vol. iv. pt. i. (I~oz), oy A. 
Colville. ,Further references will be found in Nos. 3,095-3,112 and 
3,165-3,240 of A. Molinier's Sources de Pkistoire de France, vol. iv. 
(Paris, 1904). 

PHILIP (c. 1177-1208)) German king and duke of Swabia, 
the rival of the emperor Otto IV., was the fifth and youngest son 
of the emperor Frederick I. and Beatrix, daughter of Renaud 111, 
count of Upper Burgundy, and brother of the emperor Henry VI. 
He entered the church, was made provost of Aix-la-Chapelle, and 
in I 190 or I 191 was chosen bishop of Wurzburg. Philip forsook his 
ecclesiastical calling and was made duke of Tuscany in 1195 re- 
ceiving an extensive grant of lands. I n  1196 he became duke of 
Swabia, on the death of his brother Conrad; and in May 1197 he 
married Irene, daughter of the eastern emperor, Isaac Angelus, 
and widow of Roger II., king of Sicily. Philip appears to have 
been designated as  guardian of the young Frederick, afterwards 
the emperor Frederick II. ,  in case of his father's early death. I n  
I197 he had set out to  fetch Frederick from Sicily for his corona- 
tion when he heard of the emperor's death and returned a t  once to 
Germany. H e  found growing hostility to  the kingship of a child, 
and the absence of the two Welf claimants, Otto and Henry, the 
sons of Henry the Lion, made possible Philip's own election as  
German king a t  Muhlhausen on March 8, 1198. H e  was crowned 
at Mainz on Sept. 8. 

Meanwhile a number of princes hostile to  Philip, under the 
leadership of Adolph, the archbishop of Cologne, had elected an 
anti-king in the person of Otto, second son of Henry the Lion, 
duke of Saxony. War followed, in which Philip drew his principal 
support from south Germany. I n  1199 he received further acces- 
sions to his party and carried the war into his opponent's territory. 
In March 1201 Innocent 111. placed Philip and his associates 
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under the ban, and began to work for Otto. Otto, aided by Ottakar 
I., king of Bohemia, and Hermann I., landgrave of Thuringia, 
drove him from north Germany, and compelled him to seek, in 
vain, reconciliation with Innocent. The submission of Hermann 
of Thuringia in 1204 marks the turning-point of Philip's fortunes, 
and he was soon joined by Adolph of Cologne and Henry I., duke 
of Brabant. On Jan. 6, 1205, he was crowned again by Adolph 
at Aix-la-Chapelle. though it was not till 1207 that his entry into 
Cologne practically brought the war to a close. Philip was then 
loosed from the papal ban. H e  was preparing to crush the last 
flicker of the rebellion in Brunswick when he was murdered at  
Bamberg, on June 21, 1208, by Otto of Rittelsbach, count pala- 
tine in Bavaria, to  whom he had refused the hand of one of his 
daughters. H e  left four daughters, one of whom, Beatrix, after- 
wards married his rival, the emperor Otto IV. Philip was a brave 
and handsome man, and contemporary writers, among whom was 
Walther von der Vogelweide, praise his mildness and generosity. 

See 0. Abel, Konig Philipp der Hohenstaz~fen (1852) ; E. Winkel- 
mann, Philipp von Schwaben und Otto IV.  von Braunschweig (Leipzig, 
1873-78) ; Regesta imperii. V. ,  ed. J .  Ficker (Innsbruck, 1881); R. 
Schwemer, Innocenz III  und die deutrrlze Kirche wahrend des Thron- 
strcites von  ii?j8-1209 (Strasbourg, 1882). 

PHILIP I., king of Mdcedonia, a semi-legendary prince. son 
of Argaeus, was, according to Herodotus (viii. 137-139) and 
Thucydides (ii. IOO), the third of the Macedonian kings. There 
is, however, no real evidence for his existence. 

PHILIP 11. (382-336 B.c.),  king of Macedonia, the son of 
Amyntas 11. and the Lyncestian Eurydice, reigned 359-336. At his 
birth the Macedonian kingdom, including the turbulent peoples 
of the hill country behind, was very imperfectly consolidated. 
In  370 Amyntas died, and the troubled reign of Philip's eldest 
brother, Alexander II. ,  was cut short in 368 by his assassination. 
His murderer, Ptolemy of Alorus, ruled as regent for the young 
Perdiccas, Amyntas's second son. In  367 Philip was delivered as 
a hostage to  the Thebans, then the leading power of Greece, where 
he got to know Epameinondas, whom he greatly admired and 
whose influence may be traced in Philip's military reforms. When 
he returned to Macedonia (364) Perdiccas had succeeded in 
getting rid of Ptolemy; but he fell in 360-359 before an onslaught 
of the hill tribes instigated by the queen-mother Eurydice, leav- 
ing only an infant son. Pretenders sprang up and the kingdom 
fell into confusion. Philip seized the throne and drove back his 
rivals. H e  now began the great task of his life-the creation of 
the Macedonian national army. Cavalry, the famous "com- 
panions," he already had; his work was to  produce an efficient 
force of infantry. This new force of his making consisted of the 
hupaspistai who may have been peltasts on Iphicrates's model, 
and the phalanx, which in its use for shock tactics on the wing 
in conjunction with the cavalry shows the influence of Epamei- 
nondas, but was less densely packed, and was armed, unlike Greek 
troops, with a long pike. The first experiment he made with this 
new organism was brilliantly successful. The hill tribes were 
broken by a single battle in 358, and Philip established his au- 
thority inland as far as Lake Ochrida. In the autumn of the 
same year he took the Athenian colony Amphipolis, which com- 
manded the gold-mines of Mt. Pangaeus. Their possession was 
all-important for Philip, and he set there a new city, Philippi. 
Athens was temporarily pacified by assurances that Amphipolis 
would be handed over to  her later on. 

H e  avoided as yet a forward policy, and having taken Pydna 
and Potidaea soon after Amphipolis, he made them over to the 
Olynthian confederation (see OLYNTHUS). His marriage with the 
fierce witch-woman, Olympias, daughter of the Epirote king, falls 
in this period, and in 356 she bore him his greater son, Alexander. 
In  353 Philip was ready for strong action. H e  first attacked 
Abdera and Maroneia, on the Thracian sea-board, and then took 
Methone, which belonged t o  Athens. An overt breach with 
Athens was now inevitable. I n  the same summer he invaded 
Thessaly, where the Aleuadae of Larissa ranged themselves on his 
side against the tagos Lycophron, "tyrant" of Pherae. Pherae 
called in the help of the Phocian mercenaries, who had profaned 
Delphi, and Philip was twice heavily defeated. But next year 
the Macedonian rrrrily won a complete victory over the Pheraean: 

and Phocians. This battle made Philip tagos of Thessaly, and he 
snnexed Magnesia, which included Pagasae. But on advancing 
further he found the Athenian expedition which had failed to  
secure Pagasae holding Thermopylae, and withdrew. From 352 
to 346 Philip did not again come south. H e  was active in com- 
pleting the subjugation of the Balkan hill-country to the west 
and north, and in reducing the Greek cities of the coast as far 
as the Hebrus (Maritza). Then, in 349, he opened war upon 
Olynthus. Athens sent no adequate forces, in spite of the up- 
braidings of Demosthenes (see his Olynthiacs), and in the spring 
of 347 Olynthus fell. Macedonia and the regions adjoining it  
having now been securely consolidated, Philip celebrated his 
"Olympian" games at  Dium. I n  347 Philip advanced to the con- 
quest of the eastern districts about the Hebrus, and compelled 
the submission of the Thracian prince Cersobleptes. Meanwhile 
Athens had made overtures for peace (see the D e  jalsa legatione 
of Demosthenes), and when Philip, in 346, again moved south, 
peace was sworn in Thessaly. 

The Phocians, who still dominated Delphi and held Ther- 
mopylae, now furnished a pretext to  Philip as the champion of 
Pan-Hellenism and Apollo. The Phocian mercenaries a t  Ther- 
mopylae were bought off and Philip crossed into central Greece. 
Here he made Thebes his ally and visited the Phocians with crush- 
ing vengeance. The Pythian games of 346 were celebrated a t  the 
delivered Delphi under Philip's presidency. Pan-Hellenic enthusi- 
asts already saw Philip as the destined captain-general of a na- 
tional crusade against Persia (Isocrates, Plzilippus, about 345). 
And such a position Philip had determined to secure; the Mace- 
donian agents continued to work throughout the Greek states and 
in the Peloponnesus Sparta soon found herself isolated. Euboea, 
too, submitted to Macedonian influence. 

But more work had to be done in the Balkan highlands. I n  
344, or one of the following years, the Macedonian arms were 
carried across Epirus to the Adriatic and Thessaly was com- 
pletely reorganized. In  342 Philip led a great expedition north 
"comparable to nothing in antiquity since Darius' famous march 
to Scythia." Meanwhile he continued to foster diplomatic rela- 
tions with various Greek states, and, by conciliatory measures, 
t o  support the efforts of the pro-Macedonian party in Athens. 
But Demosthenes eventually carried the day, and Philip came 
more or less openly to blows with Athens over Diopeithes's be- 
haviour in the Chersonese. Athens then supported the revolt of 
Philip's allies in Propontis, and struck a heavy blow at  his pres- 
tige when his sieges of Perinthus and Byzantium failed in 339. 
But before marching south he led another expedition across the 
Balkans into the country now called Bulgaria, and returned to 
Pella with much spoil but severely wounded in the thigh. 

I n  338 he once more crossed into central Greece. The pretext 
was the contumacy shown by the Locrian town Amphissa to  the 
rulings of the Amphictyonic council. Philip's fortification of 
Elateia filled Athens with alarm. Thebes was induced to join 
Athens; so were some of the minor Peloponnesian states, and 
the allies took the field against Philip. This opposition was 
crushed by the epoch-making battle of Chaeroneia, which left 
Greece a t  Philip's feet. Thebes was occupied by a Macedonian 
garrison; Athens, which had expected a fight to  the death, was 
treated generously. I n  the following year (337) Philip was in the 
Peloponnesus and held a congress of the Greek states at  the 
isthmus (from which, however, Sparta held sullenly aloof). The 
states attending were organized into an Hellenic league, with a 
constituent council and a supreme judicial court (the Amphicty- 
onic council), acknowledging the military command of Philip 
and sending contingents for the expedition against Persia that was 
next in his plans. Philip returned to Macedonia to complete his 
preparations; an advance force was sent into Asia in the spring 
of 336. Philip was murdered that year during the marriage 
festival of his daughter a t  Aegae, the old capital of Macedonia. 
H e  left, however, in the Macedonian army a splendid instru- 
ment which enabled his son within ten years to  change the face 
of the world. 

See the authorities under GRELCE: History A vivid and masterly 
sketch of Philip's personality and work is given in D. G. Hogarth's 
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Philip and Alexander (1897). For economic policy, A. B. West in 
Numism. Clzron. (1923) 169. 

PHILIP 111. [ARRHIDAEPS], king of Macedonia, was the 
feeble-minded son of Philip 11. of Macedonia by a Thessalian 
wife. H e  was chosen by the Macedonian army a t  Babylon in 323 
to be nominal king conjointly with the infant Alexander, and was 
killed in Macedonia by order of Olympias (317 B.c.). (See 
M A ~ D O N L ~ V  EMPIRE.) 

PHILIP IV., king of Macedonia, was the son of Cassander, 
king of Macedonia; he reigned only one year (297-296 B.c.). 

PHILIP V., king of Macedonia, son of Demetrius I1 and 
Chrysei's, was a n  infant a t  his father's death in 230--229 B.C. His 
cousin, Antigonus Doson, administered the kingdom as regent till 
his death in 221-220 B.c., when Philip was eighteen years old. 
Philip now ascended the throne and reigned till 179 B.C. His 
reign was occupied in the vain struggle to  maintain the old Mace- 
donian supremacy in the Balkan Peninsula, which became hope- 
less after the intervention of Rome and the decisive battle of 
Cynoscephalae (197 B.c.). See ROME: History. (E. R. B.) 

PHILIP I., the Handsome (1478-1506)) king of Spain, son 
of the emperor Maximilian I., was born a t  Bruges on July 22, 
1478. I n  1482 he succeeded to the Burgundian possessions of his 
mother, Mary, daughter of Charles the Bold. I n  1496 he married 
Joanna, daughter of Ferdinand and Isabella. H e  died suddenly 
a t  Burgos on Sept. 25, 1506. 

PHILIP 11. ( I  527-1 598)) king of Spain, son of the emperor 
Charles V. and Isabella of Portugal, born a t  Valladolid on May 
21, 1527. Philip was educated in Spain. The emperor, as he moved 
from one part of his wide dominions to  another and in the camps 
of his armies, watched his heir's education from afar. The trend 
of his letters was to impress on the boy a profound sense of the 
high destinies to  which he was born, the wisdom of distrusting 
counsellors, and the necessity for keeping his nobles apart from 
all share in the conduct of the internal government of his king- 
dom. Philip grew up grave, self-possessed and distrustful. He was 
beloved by his Spanish subjects, but utterly without the power of 
attracting men of other races. Though accused of extreme li- 
centiousness, Philip was probably less immoral than most kings 
of his time, and he was rigidly abstemious. His power of work 
was unbounded, and he had an absolute love of reading, annotat- 
ing, and drafting dispatches. Unhappily for Spain, Charles de- 
cided to transmit the Netherlands to his son. I n  I 543 Philip had 
been married to  his cousin Mary of Portugal, who bore him a 
son, the unhappy Don Carlos, and who died in I 545. I n  1554, 
Charles summoned Philip to  Flanders and arranged the marriage 
with Mary, Queen of England, in order to form a union of Spain, 
the Netherlands and England against France. The marriage proved 
barren. The abdication of his father (Jan. 16, 1556) constituted 
Philip sovereign of Spain with its American possessions, of the 
Aragonese inheritance in Italy, Naples and Sicily, of the Burgun- 
dian inheritance-the Netherlands and Franche C o m t k a n d  of 
the duchy of Milan. I t  was a legacy of immense responsibilities 
and perils, for France was bound to endeavour t o  ruin a power 
which threatened her independence. France was beaten at St. 
Quentin and Gravelines, and forced to make the Peace of Cateau 
CambrCsis (April 2, 1559). But the death of Mary of England 
(Nov. 17, I 558) and the establishment of Elizabeth on the Eng- 
lish throne, put on the flank of Philip's scattered dominions an- 
other power, forced no less than France by political necessities 
to  be his enemy. His marriage with Elizabeth of Valois (June 
22, I 559), and the approach of the wars of religion, gave him a 
temporary security from France. Nevertheless, when Philip went 
back to Spain, in August 1559, he was committed to  a life-long 
struggle, in which he could not prove victorious except by the 
conquest of France and England. 

External and internal influences alike drove Philip into con- 
flict with the Netherlands, France and England. The conflict be- 
came one between Protestantism and Roman Catholicism, in which 
Philip appeared as the champion of the Church. I t  was a part he 
rejoiced to play. His persecutions hardened the obstinacy of the 
Dutch, exasperated the English and provoked a revolt of the 
Moriscoes. No experience of the failure of his policy could shake 
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his belief in its essential excellence. Philip had a high ideal of his 
duty as a king, and had no natural preferences for violent courses. 
His strong measures in Aragon in I 591 were provoked b y  extreme 
misconduct on the part of a faction. When he enforced his claim 
to the crown of Portugal (1579-1581) he preferred to placate his 
new subjects by guarding their privileges. H e  even made danger- 
ous political concessions to win over the gentry. I n  private life he 
was orderly and affectionate to his family and servants. H e  was 
slow to withdraw the confidence he had once given. In  the painful 
episode of the imprisonment and death of Don Carlos, Philip 
behaved honourably. H e  died a t  the Escorial on Sept. 13, 1598. 

As an administrator Philip had all the vices of his type, that of 
the laborious, self-righteous man, who thinks he can supervise 
everything, is capable of endless toil, and jealous of his authority. 
H e  set the example of the unending discussions in committee and 
boundless minute writing which choked the administration. 

See M. H. Forneron, Histoire de Philippe 11. (Paris, 1881) ; M. 
Hume, Philip 11. (1897) ; Documentos indditos para b historia de 
Espana (1842, etc.), vols. i., iii., vi., vii., xv., xxi., xxiv., xl., xcviii., ci., 
cm., cx., cxl.; L. P. Gachard, Actes des dtats gdndraux des Pays Bas, 
1j76-1585 (Brussels, 1861-66) ; Calendars of State Papers, Foreige 
Series Elizabeth (1863-1901) ; M. Hume, Two English Queens and 
Philip (1908) ; C. Bratle, Philippe II., roi d'Espagne (1912) ; F. POrez 
R. Minguez, Psicologia de Felipe 11. (1925). 

PHILIP 111. (1578-1621), king of Spain, son of Philip II . ,  
and Anne, daughter of Maximilian 11.) born a t  Madrid, April 14, 
1578. H e  inherited the beliefs of his father, but no share of his 
industry. He left the direction of government entirely to  his 
favourite, the duke of Lerma, and, after the latter's overthrow 
in 1518, to the new favourite, the duke of Uceda, Lerma's son. 
Philip's own life was passed amid court festivities, on which 
enormous sums of money were wasted, or in the practice of 
childish piety. I t  was said that he was so virtuous as hardly to  
have committed a venial sin. H e  died a t  Madrid, March 31, 162 I. 

See R. Watson and W. Thompson, History o f  Philip 111. ( 2  vols., 
1876, 1808). 

PHILIP IV. (1605-1665), king of Spain, eldest son of Philip 
111. and Margaret, sister of the emperor Ferdinand II., born a t  
Valladolid April 8, 1605. His reign, after a few years of barren 
successes, was a long story of political and military decay and dis- 
aster. A fine horseman, a keen hunter, and a patron of ar t  and 
letters, he indulged in these pastimes, leaving the government to  
his favourite Olivares. When, in 1643, the disasters falling on th'e 
monarchy led to the dismissal of Olivares, Philip had lost the 
power to devote himse!f to  hard work. After a brief attempt a t  
directing the administration of the most extensive and the worst 
organized monarchy in Europe, he returned to his pleasures and 
was governed by other favourites. His political opinions were 
those he had inherited from his father and grandfather. H e  
thought it  his duty to  support the G e m a n  Habsburgs and the 
cause of the Roman Catholic Church against the Protestants, t o  
assert his sovereignty over Holland, and to extend the dominions 
of his house. The utter exhaustion of his people in a hopeless 
struggle with Holland, France and England was seen by him with 
sympathy, but he considered i t  unavoidable. His  court was grossly 
vicious. Philip IV. died on Sept. 17, 1665. 

See A. Cinovas del Castilo, Estudios del reinado de Felipe ZV. (Mad- 
rid, 1889), and the introduction by F. Silvela to the Cartas de Sor 
Mavia de Agreda y del rey FelZpe ZV. (Madrid, 1885-86). 

PHILIP V. (168~-I 746), king of Spain, founder of the pres- 
ent Bourbon dynasty, was the son of the dauphin Louis and Maria 
Anna, daughter of Ferdinand Maria, elector of Bavaria. Born at  
Versailles. Dec. 19, 1683, he was named heir by  the will of Charles 
11. Carefully educated as duke of Anjou by  Fenelon, he was all 
his life strongly adverse to  the moral laxity of most of the princes 
of his time, and greatly under the influence of his two wives. 
Maria Louisa of Savoy (d. Feb. 1714), whom he married in 1702, 
and Elizabeth Farnese of Parma, whom he married in Dec. 1714. 
His strongest passion was to secure his succession to the throne 
of France, and in this pursuit he indulged in many intrigues 
against the house of Orleans, even abdicating in 1724. But whe~i  
his son Louis died a few months later, he resumed the throne. 

See Coxe, Memoirs of the Kings o f  Spain o f  the Houre of Bourbon 
(London, 181.5). 
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PHILIP, LANDGRAVE OF HESSE (1504-1567)~ son of the land- 

grave William II., was born a t  Marburg on Nov. 13, I 504. H e  
became landgrave on his father's death in 1509, and having been 
declared of age in 1518, was married in I 523 to Christina, daughter 
of George, duke of Saxony. In  1522 and also in 1523 he assisted 
to quell the rising of Franz von Sickingen ( q . ~ . ) ,  who had raided 
Hesse five years previously, and in 1525 he took a leading part in 
crushing the rebellion of the peasants in north Germany, being 
mainly responsible for  their defeat a t  Frankenhausen. About this 
time Philip adopted the reformed faith. His plans to protect 
the reformers rested upon two main principles-unity among the 
Protestants a t  home and military aid from abroad. The schemes 
he put forward as one of the heads of the league of Schmalkalden, 
aimed primarily at  overthrowing the house of Habsburg. Envoys 
were sent to seek aid froin France. England and Denmark; Turkey 
and Venice were looked to for assistance; the jealousy felt towards 
the Habsburgs by the Bavarian Wittelsbachs was skilfully fo- 
mented. Before the formation of the league of Schmalkalden 
Philip was intimate with Zwingli. I n  I j26 he had aided John the 
Constant, elector of Saxony, to  form an alliance of reforming 
p r i n ~ c s ,  arid ill i ht: ~ a l l e d  togcther the abortive conference at  
Marburg, hoping thus to  close the breach between Lutherans and 
Zwinglians Deceived by the forgeries of Otto von Pack ( q . ~ . ) ,  
he believed in the existence of a conspiracy to crush the reformers, 
and was only restrained from attacking his enemies, in 1528, by 
the influence of John of Saxony and Luther. In  1529 Philip 
signed the "protest" presented to the diet at Spires, being thus 
one of the original "Protestants"; in I 530 he subscribed the Augs- 
burg confession, and helped to form the league of Schmalkalden. 

H e  next restored Ulrich, duke of Wiirttemberg ( q . ~ . )  to his 
duchy. Wurttemberg had passed into the possession of the Habs- 
burgs, and after Philip's brief and victorious campaign in I 534 
it was said that the landgrave had done more for Protestantism 
by this enterprise than a thousand of Luther's books would do. 
The Concord of Wittenberg, made in 1536, was preparatory to a 
general attack on the Habsburgs, but war was prevented by the ill- 
ness of the landgsave and other circumstances. At this point he 
took a fatal step. His union with Christina was unhappy, and, 
having fallen in love with Margaret von der Saal (d. 1j66), he 
obtained an opinion from Protestant theologians that bigamy was 
not forbidden by Holy Writ. Luther and Melancthon at  length 
consented to the marriage, but stipulated that it  should be kept 
secret, and it  was celebrated in March I 540: The marriage be- 
came known, and Philip's friends deserted him. He objected to 
Luther's counsel to  deny the existence of a second mamage. But 
the general hostility compelled him to come to terms, in 1541, 
with Charles V. a t  Regensburg; he undertook to break off relations 
with France and England and loyally to  support the emperor. 

From I 5'6 onwards Philip had been forwarding the progress 
of the Reformation in Hesse. Catholic worship was suppressed, 
and the secularized church revenues supplied an endowment of 
the new university of Marburg. Peace between the emperor and 
the landgrave was soon broken. I n  1542 Philip persuaded the 
league of Schmalkalden to attack Henry II . ,  duke of Brunswick- 
Wolfenbiittel, ostensibly in the interests of the Protestant towns 
of Brunswick and Goslar. The duchy was quickly overrun, and 
Henry-a Catholic prince-driven out; but the good understand- 
ing between the emperor and the landgrave was destroyed, and the 
relations between Protestants and Catholics became worse than 
before. Nor was the fissure in the Protestant ranks closed, and 
Charles took advantage of this disunion to conquer Gelderland and 
to mature his preparations for overthrowing the league of Schmal- 
kalden. Cnlike John Frederick of Saxony, Philip divined, or 
partly divined, the emperor's intentions, and urged repeatedly that 
the forces of the league should be put in order. This advice passed 
unheeded, and when Charles suddenly showed his hand, and in 
July I 546 issued the imperial ban against the landgrave and the 
elector, it was seen that the two princes were almost isolated. 
Fighting began along the upper Danube, and when indecision and 
want of funds had ruined the league's chances of success, Philip 
returned to Hesse and sought help from foreign powers; while in 
April I 547 John Frederick was captured at  Miihlberg. After this 

defeat the landgrave was induced to surrender to Charles in June 
by his son-in-law, Maurice, now elector of Saxony, and Joachim 
II., elector of Brandenburg, who promised Philip that he should 
be pardoned, and were greatly incensed when the emperor refused 
to assent to this condition. Philip was sentenced to detention for 
I 5 years, but he was released in 1552, and after the Peace of 
Passau in this year he returned to Hesse. The landgrave con- 
tinued the work of reforming and organizing the Church in Hesse. 
I n  I j62 he aided the Huguenots with troops, and he was frequently 
in communication with the insurgents in the Netherlands; but his 
efforts to  form a union of the Protestants were fruitless. Philip, 
who is sometimes called the Magnanimous, died a t  Cassel on 
March 31, 1567. 

See Briefweclzsel Landgraf Philipps mit  Bucer, ed. M. Lenz (Leipzig, 
188:-90) ; Politisches Archiv des Landgrafen Phzlipp, ed. F .  Kiich 
(Leipzig, 1904) ; W. W. Rockwell, Die Doppelehe des Landgraferr 
Philzpp von  Hessen (Marburg, 1904) ; K. Varrentrapp, Landgraf 
Philipp v o n  Hessen und die Universitat Marburg (Cassel, 1904) ; and 
Philzpp der Grossmutige, Beitrage zztr Geschichte seines Lebens und 
seiner Zeit, published by the Iiistorischer Verein fur das Grossherzog- 
tzim Hessen (Marburg, 1904). 

PHILIP, K:XG (c.  :639-1675), chief sachem of thc R a m -  
panoag Indians in America, and the son of Massasoit (d. 1662). 
To  Massasoit's two sons, Wamsutta and Metacomet, the English 
gave the names respectively of Alexander and Philip. Alexander 
succeeded his father as sachem, and in the same year, while in 
Marshfield, whither he had gone to explain certain alleged un- 
friendly acts toward the English, was taken ill; he died on his 
way home. Philip, who succeeded Alexander, suspected the Eng- 
lish of poisoning his brother. The English had grown stronger 
and more numerous, and had begun to meddle in the internal af- 
fairs of the Indians. In  1671 the Plymouth authorities demanded 
that the Wampanoags should surrender their arms; Philip con- 
sented, but his followers failed to comply, and measures were taken 
to enforce the promise. Philip thereupon went before the general 
court, agreed to pay an annual tribute, and not to  sell lands or 
engage in war with other Indians without the consent of the 
Plymouth government. In  1674, when three Wampanoags were 
executed at  Plymouth for the alleged murder of Sassamon, an 
Indian convert who had played the part of informer to  the English, 
Philip could no longer hold his followers in check. There were 
outbreaks in the middle of June 16 j j, and on June 24, the mas- 
sacre of whites began. 

The colony of Connecticut took quick measures of defence, 
guarded its frontier, maintained its alliance with the Mohegans, 
and suffered little injury. Massachusetts and Plymouth were slow- 
er in acting and suffered great loss. Rhode Island raised no troops, 
and suffered severely. Early in the autumn Philip went nearly as 
far west as Albany in an unsuccessful attempt to  get aid from 
the French and the Mohawks and supplies from the Dutch traders. 
At Deerfield on Sept. 18, about 60 English were killed and the 
settlement was abandoned. I n  the spring of 1676 i t  became evi- 
dent that the Indian power was waning. The warriors had been 
unable to plant their crops; they were weaker numerically and 
more poorly armed than the English, and the latter had also made 
an alliance with the friendly Naticks and the Niantics. On Aug. I ,  
1676 Philip's wife and nine-year old son were captured, and on 
Aug. 11, an Indian traitor guided the English to  the sachem's hid- 
ing place in a swamp a t  the foot of Mount Hope (in what is now 
the township of Bristol, R.I.) where early the next morning he was 
surprised, and while trying to escape was killed by a n  Indian. The 
head of Philip was sent to Plymouth and set on a pole in a public 
place, where it  remained for a quarter of a century. The struggle 
was now over in southern New England, but it  continued along 
the north-eastern frontier till the spring of 1678. 

See George M. Bodges, Soldiers i n  King Philip's W a r  (Leominster, 
Mass., 1896) ; John Gorham Palfrey, History o f  New England, vol. 
iii. (Boston, 1864) ; and especially George W. Ellis and John E. 
Morris, King Philip's .War (1906). See also Entertaining Passages 

1 Relating t o  King Philip's W a r  (Boston, 1716; new ed. with notes 
by H. M. Dexter, Boston, 1865), the account by Col. Benjamin 

I Church (1639-1718). ' PHILIP, JOHN ( I  775-18 j ~ ) ,  British missionary in South 
Africa, was born on April 14, 177 5, a t  Kirkcaldy, Fife. I n  1818 
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he joined John Campbell in his second journey to South Africa 
t o  inspect the stations of the London Missionary Society, and 
in 1822 the Society appointed him superintendent of their South 
African stations. His anger was aroused by the barbarities 
inflicted upon the Hottentots and Kaffirs (by a minority of the 
colonists), and he set himself to  remedy their grievances. His 
influence was seen in the ordinance of 1828 granting all free 
coloured persons a t  the Cape every right to whlch any other 
British subjects were entitled. During 1826-1828 he was in Eng- 
land, and in the last-named year he published Researches i n  
South Africa. 

One of Philip's ideals was the curbing of colonial "aggression" 
b y  the creation of a belt of native states around Cape Colony. 
I n  Sir Benjamin D'Urban, Philip found a governor anxious to  
promote the interests of the natives. When, however, a t  the close 
of the Kaffir War of 1834-35, D'Urban annexed the country up 
to the Kei River, Philip's hostility was aroused. H e  came to 
England in 1836, and agitated agalnst the Cape government. 
D'Urban was dismissed, and Philip returned to the Cape as un- 
official adviser to  the government on all matters affecting the 
natives. H e  died on Aug. 27, 18 51. 

See SOUTH AFRICA: Hzsto~y  ; G. M'C. Theal's History o f  South Africa 
since I795 (London, ed. 1908) ; Missionary Magazine (1836-51) ; R. 
Wardlaw's Funeral Sermon, 1852. 

PHILIPPA OF HAINAUT (c. 1314-136g), queen of the 
English king Edward III., was the daughter of William the Good, 
count of Holland and Kainaut, and his wife Jeanne de Valois, 
granddaughter of Philip 111. of France. By a special dispensation 
of the pope, Philippa was married to her cousin Edward 111. by 
proxy a t  Valenciennes in October 1327, and landed in England in 
December. She joined Edward a t  York, where she was remarried 
on Jan. 30, 1328. Her  marriage dower had been seized by  the queen 
dowager Isabella to  pay a body of Hainauters, with whose help 
she had compassed her husband's deposition. The alliance en- 
sured for Edward i n  his French wars the support of Philippa's 
influential kindred; and before startlng on his French campaign 
he secured troops from William the Good, as well as  from the 
count of Gelderland, the count of Julich, and the emperor Louis 
the Bavarian. 

Before 1335 Philippa had established a small colony of Flemish 
weavers a t  Norwich, and she showed an active interest in the 
weaving trade by repeated visits to  the town. She also encouraged 
coal-mining on her estates in  Tynedale. Her  eldest son, Edward 
the Black Prince, was born in 1330, and she subsequently bore six 
sons and five daughters. I n  November 1342 she became guardian 
of John of Gaunt and her younger children, with their lands. The 
anecdotes of her piety and generosity prove her popularity. On a 
famous occasion her prayers saved the citizens of Calais from 
Edward's vengeance. There is a generally accepted story, based 
on the chronicles of Jehan le Be1 and Froissart, that she sum- 
moned the English forces t o  meet the Scottish invasion of 1346, 
and harangued the troops before the battle of Neville's Cross. 

Philippa was the patron and friend of Froissart, who was her 
secretary from 1361 to 1366. Queen's College, Oxford, was not, 
as  is stated in Skelton's verslon of her epitaph, founded by her, 
but by her chaplain, Robert of Eglesfield. Her  chief benefactions 
were made to the hospital of St. Katharine's by the Tower, 
London. She dled on Aug. 15, 1369. 

See Agnes Strickland, Lives o f  the Queens of England, vol. i. In 
addition to the account given in his Chroniques, Froissart wrote a 
formal eulogy of her, which has been lost. 

PHILIPPEVILLE, a seaport of Algeria, chief town of an 
arrondissement in the department of Constantine, and 54 m. N. 
by  E. of that city, on the Bay of Stora, in 36" 53' N. 6" 54' E. 
The population (1936) is 38,895, of whom 27,8jo are Europeans. 
The town is connected by railway with Constantine, Batna and 
Biskra. The town derives its importance from being the port of 
Constantine. From Cape Skikda, on the east, a mole or break- 
water projects 4,592 ft. to  the west-north-west, while from 
Chfiteau Vert, on the west, another mole runs out 1,312 ft. to the 
north, leaving a n  entrance t o  the port about 6 j6  ft, wide. The 
protected area comprises a n  outer and an inner basin. The depth 

of water a t  the entrance is about 33 ft., by the quays about 20 ft. 
Philippeville occupies the site of successive Phoenician and 

Roman cities. By the Romans i t  was named Rusicada. Some 
parts of the Roman theatre remain. The modem town was founded 
by marshal ValCe in 1838. 

PHILIPPI (Turk. Filibejik), a city of ancient Macedonia, on 
a steep hill near the river Gangites (mod. Angista), overlooking 
an extensive coastal plain on the highway between Neapolis (Ka- 
valla) and Thessalonica. Originally called Crenides (Fountains), 
it was fortified by Philip 11. of Macedon, to  command the neigh- 
bouring gold mines. I n  42 B.c., after the defeat of Brutus and 
Cassius here by Octavius and Antony, i t  became a Roman colony, 
Colonia Julia Philippensis, probably increased after the battle of 
Actium (Col. Aug. Julia Phil.), with the Jus Italicum, and the 
rank of a "first city." I t  was twice visited by St. Paul, whose 
Epistle to the Philippians was addressed to converts here. The  
site, now uninhabited, is marked by ruins of an amphitheatre and 
a great temple with inscriptions. T o  the east is the huge monu- 
ment of C. Vibius, known to the Turks as  Dikelitashlar and t o  
the Greeks as the Manger of Bucephalus. 

See Heuzey and Daumet, Mission arch. en Mactdoine, Paris (1865), 
and other authorities in bibliography of MACEDONIA; Corp. Znscr. 
Lat. iii. I.; S .  Casson, Macedonia, Thrace and Illyria (1926). 

PHILIPPIANS, EPISTLE TO THE, a book of the New 
Testament. Though Philippi was the first place in  Europe where 
St. Paul preached the gospel, the letter to  the local church was one 
of the last he wrote. Ever since he founded the church, he kept 
in touch with it (iv. 15f) ; indeed he had accepted a gift of money 
from it. But the present letter is an answer to  one written by 
the Philippian Christians, who had enquired anxiously about his 
health and prospects, assuring him of their prayers, and wonder- 
ing when he would be able t o  revisit them (i. 25f). Epaphroditus, 
who had brought the money, had fallen ill, and the apostle appar- 
ently sends him back reluctantly, perhaps with the present letter. 
I t  is a friendly missive, which falls into two parts. The first 
begins by relieving their anxiety about himself, assures them that 
he hopes to  return before very long, and warns them, i n  the mean- 
time, to  preserve their unity (i.-ii.). At this point there is a 
sudden change in tone. The letter swerves into a passionate 
denunciation of some errorists or agitators (iii. ~ f ) ,  after which 
the writer resumes (iv. 1-7) his counsels to  the community. The 
closing appeal (iv. 81) is for harmony. 

Modern criticism of the epistle is no longer concerned with 
supposed traces of gnosticism in ii. 6f. The two engrossing ques- 
tions are (a)  the place from which the letter was written, and (b) 
whether or not i t  is a literary unity. 

The former problem is raised by those who point out that the 
Greek term "praetorium" ("palace" i n  the English version of i. 
13) does not necessarily mean the Roman barracks of the prae- 
torian guard a t  Rome, but might conceivably, for example, refer 
to the palace of Herod a t  Caesarea (Acts xxiii. 3 j )  or to  judicial 
authorities a t  a centre like Ephesus, where we know Timotheus 
was living (Acts xix. 22), and where the apostle was once im- 
prisoned. The data indicating Rome as  the place of composition 
cannot be hastily set aside, i.e., the considerations which involve 
the latter part of the two years confinement a t  Rome (Acts xxviii. 
30) as the period when the letter was written. 

The second problem starts from the abrupt change i n  iii. 2. I t  
is thought by some (e.g., by B. W. Bacon, The Story of St. Paul, 
pp. 36 i f )  that iii. 2f represents an earlier letter, written in  reply 
to  the gift of money, and subsequently added to the later i. i.- 
iii. I ,  as 2 Corinthians x.-xiii. has been added to an epistle which 
chronologically i t  preceded. The partition theories, of which 
this is the simplest form, imply that two letters have been muti- 
lated and transposed; otherwise, the hiatus a t  iii. 2 is  inexplicable. 
But the writer may have been interrupted a t  iii. I, or something 
may have occurred which moved him to turn aside sharply. 
I n  iv. 4 he echoes the note sounded in iii. I ,  and the intervening 
outburst may be psychologically explained without recourse to 
any theory of transposition. 

He associates Timotheus with him i n  the address ( i . ~ ) ,  owing 
to his local ties with Philippi (ii. 2 2  and Acts xvi. 3f),  but the 
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apostle writes in the first person throughout, even in iv 21; indeed 
he speaks of his companions as distinct from himself, and iii I 7 
is no real exception to this. The letter is an affectionate personal 
message from St. Paul in the evening of his life to  a church with 
which his relations had been exceptionally friendly. Their troubles 
were not connected with doctrine; the great passage in ii sf is 
introduced as a motive t o  humility, not as specific instruction on 
the person of Christ. These Macedonian Christians had a naturally 
affectionate temperament, which affected their religion; the 
apostle's chief prayer for them is that their emotional warmth 
may ripen into insight and understanding (i gf),  and his concern 
for them is solely for their Christian principles of conduct. 

The earliest definite traces of the letter in second century litera- 
ture occur in Polycarp, who had some close interest in the church 
of Philippi. I t  passed at  once into the early canons of Scripture, 
and soon was quoted by church fathers like Irenaeus, Clement of 
Alexandria and Tertullian. 

BIBLIOGRAPHY.-In English the older commentaries by Ellicott (5th 
edition, 1888) and Lightfoot (6th edition, 1891) may be supplemented 
by H. A. A. Kennedy's in the ExpositoJs Greek Testament (19031, M .  
R. Vincent's in The International Critical Commentary (1897) and a 
commentary on the English text by M. Jones, Westminster Commen- 
taries (1918). The latest German editions are by Lohmeyer (Gottingen, 
1928), P. Ewald in Zahn's Contr7zentar (1923) and M. Dibelius in 
Lietzmann's Handbuch (1g13), but A. Klopper's (1893), Von Soden's 
(1903) and R. A. Lipsius' Ha~zdcomlnentar (1892) are by no means 
superseded. General studies of the epistle will be found in R. R. 
Smith's The  Epistle of St .  Paul's First Trial (1899), in Sir W. M. 
Ramsay's St .  Paul tlze Traveller (chapters x and xv) and in Weiz- 
sacker's Apostolic Age (vol. i, pp. 218f, 279f). Weizsacker dealt the 
deathblow to the older view that the epistle was non-Pauline, the last 
traces of which are to be found in van Manen's article in the Encyclo- 
paedia Biblica (3703f). ( J .  MoF.) 

PHILIPPICS. Properly, certain speeches delivered by Demos- 
thenes against Philip I1 of Macedon; hence Cicero's speeches 
against Antony (Cicero ad Bruturn, I1 3, 4 ;  4, 2); hence, in mod- 
ern use, any impassioned invective. 

PHILIPPICUS, East Roman emperor (7 I 1-7 13), became 
distinguished as a soldier under Justinian 11. His proper name. 
which indicates his Armenian origin, was Bardanes. He made some 
pretensions to the throne on the outbreak of the first rebellion 
against Justinian; these led to his banishment, by order of Jus- 
tinian, to Cherson. Here Bardanes successfully incited the in- 
habitants to  revolt, and on the assassination of Justinian assumed 
the purple. Among his first acts was the summoning of a concili- 
abulum of eastern bishops, which momentarily restored mono- 
theletism. His domains were attacked at  once by Terbelis, king of 
the Bulgarians in Europe, and the Saracens in Asia. The reign of 
Philippicus was ended by a military conspiracy. 

See Gibbon, Decline alzd Fall of the Roman Empire (ed. Bury, 
I ~ I I ) ,  v 195-6. 

PHILIPPINE ISLANDS, an archipelago, named after 
Philip I1 of Spain, of approximately 7,083 islands, belonging to 
the United States, about 500 mi. off the S.E. coast of Asia, lying 
between lat. 4" 23' and 21" 2 jf N., and long. 116" and 126" E .  
T o  the west and north is the stormy China sea, east the Pacific 
ocean, and south the Sea of Celebes and the coastal waters of 
Borneo. They extend north and south about 1,152 mi. and east 
and west about 688 mi.; their shape, if bounded by straight lines. 
being about that of an isosceles triangle, and their land area 
115,600 sq.mi., or about 6,000 sq.mi. less than that of Great 
Britain. The northernmost island, Y'Ami, is 65 mi. from Formosa. 
while the southernmost, Saluag, is 30 mi. E. of Borneo. Of the 
islands only 466 have an area of I sq.mi. or more, and only 2,441 
have names. Eleven islands have an area of over 1.000 sq.mi 
each, namely, Luzon, the most northerly of the large islands 
40.814 sq.mi.; Mindanao, the most southerly, 36,906 sq.mi.; 
Samar, 5,124 sq.mi. ; Negros, 4,903 $¶.mi.; Palawan, 4,500 sq.mi. ; 
Panay, 4,448 sq.mi.; Mindoro, 3,794 sq.mi.; Leyte, 2,779 sq.mi.; 
Cebu, 1,692 sq.mi.; Bohol, 1,534 sq.mi.; and Masbate, 1,225 

sq.mi. In  addition to the large islands and those with distinct 
names are various groups, among which may be noted the Babu. 
yanes and Batanes, north of Luzon; the Bisayas (or Visayas), be- 
tween Luzon and Mindanao; the Cagayan and the Calamiar 
groups, respectively east and north of Palawan; and the S u l ~  
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archipelago, of 448 islands, the chief of which is Jolo. 

Physical Features.-The irregular configuration of the archi- 
>elago, the coastline of over 12,500 mi., the great extent of moun- 
tainous country with the mountains lying close to the sea in many 
slaces, the narrow and interrupted coastal plains, the generally 
northward trend of the river systems and the lakes comprise the 
salient physical features of the Philippines. The islands have 
volcanic, coral and all principal rock formations. The mountain 
ranges for the most part run in the general direction of the main 

A P H l L t P P l N E  H U T  N E A R  G U A D A L U P E .  OUTSIDE M A N I L A .  B U I L T  ON STILTS 
TO AVOID FLOODING FROM HEAVY R A I N S  A N D  FOR COOLNESS 

axes of the islands. The Cordillera Central of Luzon, running 
north to the Pacific ocean from the northern boundary of the 
central plain, is the most prominent chain. I t  consists of two, 
and, in places, of three, parallel ranges, each of which averages 
5,900 f t .  in height. The narrow Ilocos or Malaya range, lying 
close along the narrow west coast, rises in places to  over 5,000 
ft., and the Sierra Madre, fringing the northeast coast, to  over 
5,000 ft., and is seldom less than 3,500 ft. I t  is largely volcanic. 
This range and the Cordillera Central coalesce in Nueva Vizcaya 
forming the Caraballo mountains. North of the latter and be- 
tween the two ranges is the fertile Cagayan valley, about 50 mi. 
wide. In  the southwestern part of northern Luzon are the rugged 
Zambales mountains, which consist of more or less isolated old 
volcanic stocks. The central plain of northern Luzon is about 
150 by 50 mi. and only about IOO ft. above sea level except near 
its centre. The greater part of southern Luzon is occupied by 
isolated volcanoes and irregular masses of hills and mountains. 
The highest peak is Mayon (7,943 ft.) near Legaspi in Albay 
province. Through Palaman (about I j mi. wide) extends a range 
with an average height of 4,000 to 5,000 ft. Each of the Bisayan 
islands, except Samar and Bohol, is traversed longitudinally by a 
single range with occasional spurs. Several peaks in Panay reach 
an altitude of 6,000 ft. or over. In  Negros is Mt. Kanlaon, a 
volcano of 8,088 ft., and other peaks reach an altitude of over 
6,000 feet. There are several important ranges in Mindanao, the 
Diuata range along the eastern coast being the most prominent. 

West of this lies the fertile Agusan valley, 40 or 50 mi. wide. 
Farther west and southwest is the valley of the Rio Grande de 
Mindanao, the largest river in the island, and below the lower 
course of this river and the southern coast lies a range trending 
northwest and southeast. On the southern border of the basin 
of the above river is Mt. Apo (9,690 ft.) ,  the highest peak in the 
Philippines. About Lake Lanao are a number of volcanic peaks. 
A low cordillera extends into Zamboanga province. Many of the 
mountains are covered with dense forests in which are many valu- 
able hardwood timbers. In  northern Luzon, the principal moun- 
tain tree is the pine. I n  many places where the forests have been 
burned away, their place has been taken by cog6n or other coarse 
grasses. The plains lying amid the mountains, e.g. ,  the central 
plain of Luzon, the Bikol plain of southeastern Luzon, the 
Cagayan plain of northern Luzon, the central plain of Panay 
and the Agusan and Cotobato valleys in Mindanao, have the 
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densest populations of the islands except in Cebu, where the 
people live mostly on the coastal plain, as the interior is high and 
rugged. The most important rivers are the Cagayan, Agno, 
Pampanga, Pasig and Bikol in Luzon; and the Rio Grande de 
Mindanao and Agusan in Mindanao. The Cagayan flowing north- 
ward through northern Luzon, and draining about one-fourth of 
the island, is the largest river. This river and the Rio Grande de 
Mindanao and the Agusan are each over zoo mi. long. The Pasig 
is a most important river commercially. The largest lake in the 
archipelago is Laguna (Lake) de Bay, located very near Manila 

Geology.--Mountain building is still in progress and evidence 
of the recent vertical movement of various portions of mountain 
mass can be measured. The archipelago is the crumpled edge of 
the Asiatic continental platform. However, the structure is a 
complex one, for besides faulting and folding, volcanic actions 
of diverse kinds have taken place. Prior to the Tertiary period 
there seems to have been a period of intense deformation, when 
some of the schists were formed. Toward the end of the Miocene 
period, the Vigo and Batan formations were folded, in 
some places being intensively crumpled and faulted. Another less 
pronounced period of folding occurred in the Pliocene or early 
Pleistocene period. The islands were subjected to a great uplift 
during the Pliocene, Pleistocene and recent periods. A striking 
similarity exists between the formation in the Philippines and 
the western coast of America. Practically all the rock types are 
found in the islands, as well as areas of coral limestone. 

Volcanoes a n d  Earthquakes.- The volcanoes are the most 
conspicuous feature of the landscape, but there is less volcanic 
activity in the whole group than in a single Hawaiian island. 
However, all gradations of volcanoes can be seen, from the 
almost perfect cone of Mayon to old, worn down volcanic stocks 
whose present form gives little indication of their origin. The 
several distinct volcanic areas are that of southwestern Luzon 
(the provinces of Rizal, Cavite, Laguna, Batangas and a portion 
of northwestern Tayabas); that of southeastern Luzon; the 
mountain region in Camarines Norte; Negros; hlindanao; Jolo; 
and a few others. Seismic disturbances are common. 

Climate.-The archipelago has a decided variety of climate. 
The general direction of winds is from north to east, October 
to January; east to southeast, February to April; and southwest, 
the rest of the year. Typhoons, often destructive, originate in 
the Pacific; they strike the islands from the east to  the south- 
east, then curve to the north, sometimes crossing the land to the 
China sea, sometimes only touching the eastern shores. Seventy- 
five per cent of them strike the islands from the latitude of Manila 
northward. Often the greatest loss of life and destruction of 
property are caused, not by high- 
velocity winds, but by the con- 
comitant or subsequent torrential 
rains which cause floods. Tem- 
perature differences are really 
very slight. On the other hand, 
rainfall differences are important 
and decidedly variant, and four 
types of climate are classified 

first has two pronounced seasons, I
N S U L A R  

one drv in winter and s ~ r i n z  and 'IGARS I N  
. . . u 

the other wet in summer and autumn. This prevails generally 
over the western part. The second has no dry season but a 
pronounced rainy period in winter; generally, on the Pacific side. 
The third has no very pronounced maximum rain period, but a 
short dry season; generally, over the central plain of Luzon and 
the central islands. The fourth has no dry season and no very 
pronounced maximum rain period; generally, in Batanes prov- 
ince, northeastern Luzon, both Camarines, Albay, northern Cebu, 
northern Negros and most of central eastern and southern Min- 
danao. 

Flora.-About ~ o , o o o  species of flowering plants and ferns 
have been found. The flora is essentially Malaysian, but con- 
tinental (Himalayan) elements occur in the mountains of north- 
ern Luzon, while a few Australian types are found a t  various 

altitudes. There is a small percentage of endemic genera and a 
very high percentage of endemic species (about 60%). The 
dominant forest species are usually endemic. Among the grasses 
of the grasslands are lalang (cogbn), and other coarse grasses. 
The vegetation of the coastal regions (including the mangrove 
swamps) is practically identical with that of similar areas through- 
out the Malay archipelago. Considerably more than half the land 
area of the islands is covered with forests. There are many valu- 
able hardwoods as well as many of the softer variety. About 1,000 
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different woods have a commercial value, among which may be 
noted apitong, camagbn, ipil, lauan, mayapis, molave, narra, tan- 
gile, tindalo and yacal. Some timber trees attain a huge size which 
makes them especially adaptable for tables and other large pieces 
of furniture. There are many useful kinds of palms, including 
the coco-nut palm, from which the Filipino obtains food, clothing, 
fibre for export, coco-nut oil, copra, building material and other 
products. Useful bamboos and rattans abound. About goo . 
species of orchids occur, some of them very rare. Several hundred 
fibres are known, among them the abaci,  from which manila rope 
is made. The forests also yield gums including rubber, various 
fruits, nuts, spices and drugs, oils and other useful substances. 

Fauna.-Mammals are scarce, with the exception of shrews, 
rats, mice and bats. The edentates are represented by the 
pangolin (Manis javanica) . Red or brown deer (Rusa) are found 
in Basilan, Mindanao, Leyte, Samar and the Calamian islands. 
The mouse deer or chevrotain (Tragalus nigricans) is found in 
Balabac and Palawan. The timarau (Bubalus mindorensis), a 
small buffalo, is peculiar to hlindoro. Carnivores are represented 
by mongooses (Mungos palawanz~s and M .  parvus), the binturong 
(Arctictis whitei), an otter (Aonyx cinerea), civet cats (Viverra 
and Paradoxurzis) and a small wildcat (Felix miltutu) which is 
also found in Java. At least 56 species of bats are known, many 
being peculiar to the Philippines. The flying lemur (Cynocephalus 
volans) and tarsiers (Tarsius) range from Basilan to southern 
Luzon. Large fruit bats live in colonies and are sometimes hunted 
for their flesh and fur. Only one genus of monkey (Pithecus) 
has been found, but it  is represented by five species. Five new 
genera of small mammals (Celaenomys, Chrotomys, Rhynchomys, 
Batomys and Carpornys) representing 15 species were discovered 
some years ago on a small plateau on the top of Mt.  Data in 
northern Luzon, a t  an altitude of about 3,200 ft.  There are 
about 760 species of birds which show rather strong relationship 
to those of Borneo. Reptiles and batrachians also abound. 

The marine fauna is one of the most abundant known, more 
than 1,000 species having been found, three-fourths of which a t  
least are used as food. Sharks and rays are caught for their fins, 
which are prepared for the Chinese market. The fresh-water fish 
fauna is relatively unimportant. Terrestrial and marine molluscs 
are abundant, the Philippines having the richest molluscan fauna 
of any equal area in the world, and many of the shells are 
of great beauty. Many of the molluscs are edible and of con- 
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siderable local importance. Pearl oysters abound and the pearls 
of the Sulu archipelago have an international reputation. The 
shells of Plact~rza placenta are a welcome substitute for window 
glass. Land molluscs are found in great variety and are remark- 
able for their beauty. The best sponges of the southern islands 
are equal to  those of the Mediterranean. Coral beds are numerous. 

P o p u l a t i o n  a n d  Ethnology.-Population by the 1939 census 
was 16,000,303, a gain of more than 4,000,000 over the 1928 
census. Cebu remained the most populous province (1,068,078) 
and the island which constitutes it  is the densest in population 
(214.8 per sq.km.). Figures for other leading provinces were: 
Leyte (91 j,853), Negros Occidental (824,858), Iloilo (744,022), 
Pangasinan (742,475), Samar (546,306)~ Bohol (491,608), Rizal 
(444.8051, Batangas (442,034). 

Nationalities of the population in 1939 were as follows: Fili- 
pinos 15,833,649, Chinese 117,487, Japanese 29,057, United States 
8.709, Spanish 4,627, German 1,149, British 1,053, Russian 237, 
French 197, Dutch 197, other nationalities not reported 3,941, 
Occupations are represented by: agriculture 3,456,370; domestic 
and personal service 3,478,084, professional service 103,415, pub- 
iic sc rv i~e  (ilut e l s e ~ h e r e  classified) 49,620, fishing 180,569, for- 
estry and hunting 26,820, mining and quarrying 47,019, manufac- 
turing and mechanical industries 601,335, transportation and 
communication 203,596, clerical 48,899 and trade 270,766. Of the 
8,466,493 reported as engaged in gainful occupations, 3,912,580 
were listed as literate and 4,546,496 as illiterate; 7,417 were un- 
reported regarding literacy. 

Racially, the population in 1939 was listed as follows: brown 
I 5,758,637, yellow 141,811, Negrito 28,984, white 19,300, Ameri- 
can Piegro 173, mixed 50,519 and not reported 879. The term 
"Filipino" in Spanish times meant the same as creole; i .e.,  an 
island native of Spanish descent. The Malay natives were known 
as Indios. The term was disliked by the latter, and after the 
anti-Spanish revolution they eagerly appropriated the designation 
"Filipino" which has now been generally accepted. 

The aborigines of the archipelago were the Negritos (small 
blacks), akin to the Australian blacks, Papuans, etc. Once dis- 
tributed throughout the islands, they were steadily reduced in 
numbers and habitat by Malay conquests and intermarriage so 
that the 1939 census reported only 15,556 as using the "Negrito" 
language, though it is recognized that many others of Negrito 
blood use other dialects. They are found in Zambales (the Span- 
ish word zambal means a cross between a Negro and an Indian), 
Pampanga, the Luzon mountains 
and even in the Bisavas and 1 
Mindanao. 

The Malay Filipinos are of the 
same race as those inhabiting the 
islands farther south. from which 
the former emigrated in prehis- 
toric times; and there is linguis- 
tic evidence of an affinity with 
the Malagassy of hladagascar 
and still more of a t  least a strong 
Indian influence dating from a 
very early period. That these 
Malay immigrants apparently 
came from different islands in 
the south accounts for the dis- 
tinct linguistic and ethnic groups 
represented by their present-day 
descendants. These include : Bi- 
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dialectical subdivisions; Tagalog PHILIPPINE ISLANDS 

(4,068,56 j )  ; Iloko (2,353,218) ; Bikol (1,289,424) ; Pampangan 
(621,455); Pangasinan (573,752) I t  will be seen that while 
Tagalog is spoken by only about one-fourth of the total popula- 
tion, nearly twice as many speak a Bisayan dialect and that more 
speak English (3,259,549) than Tagalog. Yet the latter is being 
forced upon all as the "national language." 

The Jloros (Spanish for Moors) of Mindanao and the islands 
t o  the south have come to differ from the other Malay immigrants 

largely because of their religion (Mohammedan) introduced by 
Arab missionaries before the 14th century. The 1939 census re- 
ported 245,264 of them speaking Sulu and 4,714 speaking Molbog 
(probably a dialect of the former) while 159,678 speak Maginda- 
naw. The Moros are the most warlike of the Philippine Malays. 
The Spaniards never conquered them and the U.S. government 
was obliged to send various punitive expeditions against them. 
Fighting continued even under the commonwealth government. 
The Moros are skilled in the manufacture of brassware and weap- 
ons, in weaving and wood-carving; but their relations have been 
closer with their kinsmen to the south than with those of the 
north, for vihom in fact they were a constant menace for centuries. 

Among the most promising of the Philippine inhabitants are the 
mountain peoples, especially those of north Luzon, whose temper- 
ate environment favours a more vigorous physical type. Foremost 
among these are the Ifugao, famous for their successful, though 
primitive, agriculture, their social structure and animisflc beliefs. 
The Igorots are another interesting mountain group who long 
anticipated the modern U.S. miner. Of these the Bontoks are 
the most advanced and have recently been brought under the 
influence cf Episcopalian missionaries. The Tinggians are still 
another mountain group who have made extensive use of irriga- 
tion. The census fails to disclose the real numbers of these moun- 
tain people, for nearly all speak another language than their 
native dialect, Iloko being preferred. 

The people of China are the archipelago's nearesi civilized 
neighbours and the source of far more of its culture than is gen- 
erally suspected, Chinese contacts with the islands may even 
have antedated the Malay migrations and certainly continued, 
without serious interruption, until U.S. exclusion laws were ap- 
plied. About 45.4% of the pure Chinese population of the islands 
is found in the Manila area; but in virtually every Philippine 
pueblo, from Aparri to Zamboanga, the "Chino" is a familiar fig- 
ure, controlling a large proportion of the retail trade and a con- 
siderable part of the wholesale. Law-abiding, patient, willing to 
endure much in the way of discrimination and even oppression, 
if only he is allowed to conduct the business in which he is en- 
gaged, the Chinese merchant is a model resident. 

But the 117,487 Chinese which the 1939 census recorded, 
though they "constitute the largest group of non-Philippine citi- 
zens and comprise 70.9% of all foreigners," afford only a slight 
indication of China's influence in the islands. Because immigrants 
from that country have mostly been males, they have intermar- 
ried with the women of the country, and their offspring-the 
"mestizo Chinox-has become an important factor in social and 
political life. JosC Rizal y Mercado, the national hero, had a 
Chinese ancestor, as early as the 17th century; many men promi- 
nent in national affairs are the sons of Chinese. These examples 
are multiplied throughout the islands. The Malay character has 
been strengthened and rendered more efficient by  the infusion of 
Chinese blood. 

A g r i c u l t u r e  is the chief industry and the taos (peasants) are 
good farmers despite crude methods and primitive implements. 
Ifugao rice terraces in northern Luzon are among the orient's 
marvels. I n  the larger haciendas, chiefly those devoted to sugar, 
modern agricultural machinery and methods have been introduced. 

In.1932 the total land area was 73,214.742 ac., of which com- 
mercial forests covered 34,129,694 ac. ; noncommercial, 7,75 5,913 
ac.; cultivated land, 15,557,856 ac.; open land, 13,698,974 ac.; 
fresh marsh, 418.563 ac.; mangrove swamps, 792,670 ac.; other 
salt marsh, 303,644 ac.; and unexplored, 557,428 ac. 

The census of 1939 showed 1,634,726 farms with a total area 
of 16,531,716 ac., of which 9,769,669 ac. were cultivated land; 
2,737.817, idle; 1,809,321, pasture; 1,599,773, forest; other, 
615,136. 

The average size of the farms was 10.11 ac., and 804,786 were 
privately owned. The province of Cebu had the largest number 
of farms, 121,548. followed by Leyte with 100,794, Pangasinan 
with 86,615 and Nueva Ecija with 78,319. The size of the aver- 
age farm was also smallest in Cebu, 4.05 ac., followed closely by 
Ilocos Sur, 4.08 ac., and Ilocos Norte, 4.12 ac. The following 
provinces had the largest farm acreage: Davao, 812,400; Taya- 
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bas, 806,849; Negros Occidental, 736,180; and Nueva Ecija, 
714,339; the average size of the farms being 31.02, 15-27, 20. 50 
and 9.1 I ac., respectively. 

Crops produced in 1938 were of the following quantities and 
values: ( I )  rice (palay), the staple native food cereal, 2,538,805 
short tons, $68,211,530, produced in every province, occupying 
43.3% of the total cultivated area, but insufficient for home con- 
sumption; $499,874 worth was imported (in 1939, $2,581,738); 
(2) maize (corn), 561.490 short tons, $9,711,815, more than one- 
half in Cebu province and practically all consumed locally; (3) 
coco-nuts (of which the Philippines are the largest producer after 
Netherlands Indies, and the leading exporter, supplying about one- 
half the world's copra), 3,303,077.809 (trees, 91 ,I 78,800, bearing 
769,159 short tons of copra and producing 839,013 gal. of home- 
made coco-nut oil, $46,063,245, and 17,626,333 gal. of tuba or 
sap) ;  (4k abaci  ("Manila hemp"), 181,788 short tons, $11,370,- 
015 (Davao is the leading producer with Albay, Sorsogon, Leyte, 
Samar, Camarines Sur and Surigao following) ; maguey (39,018,- 
ooo lb.) ;  sisal, kapok, cotton, piiia and ranue are also grown; 
(5 )  sugar and its products (practically all centrifugal), 1,115,574 
short tons; basi, 1.616,614 gal.; molasses, 49.954,182 gal., $56,- 
479,30j,; foremost export after 1920; chief provincial producers 
are Occidental Negros, Pampanga, Tarlac, Batangas, Laguna and 
Iloilo ; (6) miscellaneous : tobacco, 79,241,000 lb., $2,062,730; 
seventh in world production; Isabela and Cagayan supplied 46% 
of the Philippine crop; cacao, 1,939,ooo lb.; coffee, 21,103,000 lb. 
Rubber, lumbang and forage grass are also grown; among the 
fruits are mandarins, oranges and pumelos, bananas, mangoes, 
lanzones, pineapples, papayas, sugar apples, chicos, soursops, cus- 
tard apples. Still other crops are pili nuts and peanuts, root crops, 
sweet and white potatoes, casava, uvi, gabe, tugui, tomatoes, egg- 
plant, beans, mangoes, cabbage and radishes. 

The forest area is estimated at  more than 43,700,ooo ac., not 
including 3,200,000 ac. covered with cogon grass, fit for grazing. 
About 97.570 of the total belongs to  the government and is ad- 
ministered by the forestry bureau under a licence system. The 
volume of standing commercial timber in 1941 was estimated a t  
464,740,000,ooo bd.ft. In  1938, 2,393,510 c u m .  of lumber were 
cut ;  there were 141 sawmills and 7 machine logging outfits, with 
Americans holding the largest investment in lumber. Among the 
minor forest products are firewood, charcoal, tanbarks, cutch, 
gogo, dye barks, Manila copal and elemi, oleoresins, rattan (split 
and unsplit), dilirnan, kamagsa, lumbang kernels and nuts. 

Livestock in 1939 included carabaos, the farmer's mainstay, 
2,918,730; cattle, 1,349,264; horses, 340,432 ; swine, 4,348,515 ; 
goats, 402,173; sheep, 37,653; and an abundance of domestic 
fowls (chickens, 18,554,480). 

Minerals.-From the early Spanish period, attempts were 
made to develop the coal deposits of the islands. The year of 
greatest recorded production was 1920, when 58,888 metric tons 
were mined. Production then dropped to about 2 2 , 0 0 0  metric tons 
annually, rising, however, in 1938 to 40,523. Most of the mines 
were in Cebu; but the largest and only continuous producer was 
on Batan island in Albay. Government exploring parties have 
reported promising deposits. 

Petroleum formations are known to exist and also oil seeps. 
gas emanations, bituminous rock deposits and even a few small 
producing wells. All but a few drilling leases and permits were 
cancelled and in 1939 all petroleum lands were withdrawn from 
entry for five years by the Philippine government, pending de- 
velopment of its own plans. 

Metals produced in 1939 were, in order of value: gold, iron ore, 
copper ore and concentrates, chrome ore, silver, manganese ore 
and lead. The principal gold deposits under development in 1941 
were in the Renguet region, near Baguio, Paracale, Masbate, 
Surigao, Davao and central Luzon. Of the 25 principal mines pro- 
ducing in 1938, all except four were lode mines. The total gold 
production of the Philippines rose from 160,620 OZ. in 1929 to 
1,033,037 oz. in 1939-an increase of 643%; values rose from 
$3,320.300 to $36.087.84r-an increase of nearly 1,087% The 
production of silver likewise increased greatly during the period 
from 1934 t o  1938. I n  the former year it was 212,610 oz., valued 

s t  $106,305; in the latter, production was 1,175,192 OZ., valued 
a t  $743,578. 

In  1934 the production from base metal and nonmetallic mines 
was less than 6% of the total value of mineral production, gold 
and silver accounting for more than 94% However, by the end 
of 1938, the ratio had risen to 15% and unofficial figures in 1941 
confirmed thls trend. Principal among the base metals are iron, 
the value of which rose from $14,675 in 1934 to $2,040,323 in 
1938; copper, from $63,084 in 1935 to $999.981 in 1938; chro- 
mite, from $12,779 in 1935 to $788,423 in 1938; manganese, from 
$6,607 in 1935 to $499,454 in 1938 

Manufacturing.- Under the commonwealth, industrial prog- 
ress was speeded in order to strengthen the economic structure; 
but private manufactures are still in their infancy. A start has 
been made in sugar, rope, cigar and cigarette and furniture fac- 
tories, lumber and rice mills and modern factories producing bot- 
tles, beer, wine and other liquors, soft drinks, perfumes, cos- 
metics, roofing tile, soap, leather and rubber shoes, confectionery 
and hats. I n  1941 there were bakeries, print shops and factories 
for making lard and margarine, pearl buttons (4) ,  pineapple can- 
ning ( I ) ,  cutch ( I ) ,  cordage ( j ) ,  matches ( I ) ,  paints and var- 
nish (4). F ~ b r e  hatmaking was a $ ~ O O , O O O  unorganized household 
industry; 30 embroidery establishments and 15 candy factories 
were operating in Manila in 1941. Government projects included 
a cement factory, fish canning, can-making and cotton-spinning 
plants. Exports of manufactures in 1939 were of the following 
values : embroideries, $5,357.07 2 ; desiccated coco-nut, $4,418,- 
748 ; refined sugar, $4,282,4 56 ; cigars, $3,145,255 ; cordage, $I,- 
586,918; canned pineapple, $1,707,905; vegetable lard and butter, 
$759,074; pearl buttons, $270,528 ; other shells, $33,829 ; furni- 
ture, $251,526; cutch, $115,289; hats, $42,877. 

Fisheries.--Of about 1,900 different species of fish, only about 
IOO kinds are marketed, although a majority are edible. The 
most common are milkfish, mackerel, snappers, sea basses, porgies, 
pompanos, mullets, anchovies, barracudas, tunas, bonitos and 
eels. Fish ponds are of recent development; the first was estab- 
lished in 1863 in Malabon near Manila. Now they exist every- 
where about Manila bay and the Gulf of Lingayen. Fish exports 
in 1939 were chiefly canned tunas, amounting to $212,883. Other 
marine products include coral, pearls, shells and sponges; but 
comparatively few pearls are exported. Among the shells and 
shell products are mother-of-pearl, trocha, tortoise, green snail 
shells and shell used for windows. 

For the full development of its industries the country needs 
capital, an adequate supply of dependable and efficient labour 
and last, but not least, profitable markets. 

Trans i t  a n d  Communication.- At the end of 1938 there 
were I 1,907 mi. of roads in the Philippines-6,464 mi. first-class; 
3,710 second-class; and 1,733 third-class. Of the total, 6,205 mi. 
were national and 5,702 mi. were provincial. In  Jan. 1939 there 
were 700 mi. of railway, nearly all narrow gauge, in central and 
southern Luzon, and 132 mi. (1935) in Panay and Cebu. Bus and 
truck lines are operated by the railway companies in connection 
therewith. The Manila Electric company operates a complete 
system of street railways and bus lines in and about Manila, east- 
ern terminal of the Pan American Airways. 

There were 1,021 post offices, 492 first-class, having telegraph 
or radio, money order and postal savings service; 822 gave free 
delivery. Foreign air-mail service is maintained with the United 
States, Hongkong and the Netherlands Indies. Two Philippine 
air transport companies carry mail from Manila to Baguio, in 
the north, to Davao, in the extreme south, and to Iloilo, Cebu, 
Legaspi and Paracale. Four foreign companies furnish adequate 
cable service and an equal number give radio service with for- 
eign countries. One foreign company maintains a long-distance 
telephone service within the archipelago and also connects with 
the United States and elsewhere. 

In  1937, 618 vessels and aircraft, with a net tonnage of 2,329,- 
606, came from 16 countries. Interisland trade was served by  
2.907 vessels (1937) licensed for domestic trade, 1,545 for coast- 
wise trade, and 1462 for bay and river traffic. The port of Manila 
has ample facilities for ocean-going vessels. The following na- 
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tional ports are also open to overseas shipping: Iloilo, Aparri, 
Jolo, Cebu, Davao, Zamboanga, Legaspi and Josk Panganiban. 
Some 39 national ports and many smaller municipal ports are 
open to coastwise trade. 

Re l ig ion  a n d  Education.- The Jesuits, who came in 1580, 
were expelled in 1769 but returned as a missionary and teaching 
order in 1859 and founded the Manila Ateneo, regarded as the 

B Y  C O U R T E S Y  OF T H E  C A N A D I A N  P A C I F I C  S T E A M S H I P S  

best of high school rank under the Spanish regime. The Capuchins 
and Benedictines came in the 19th century and a Belgian mission- 
ary order and the Christian Brothers after 1898. Gregorio Agli- 
pay, a former Roman Catholic secular priest, together with Isa- 
belo de 10s Reyes, a layman, founded the Independent Filipino 
Church shortly after the U.S. occupation. Methodists, Presbyte- 
rians, Episcopalians, Baptists, United Brethren, Disciples and Con- 
gregationalists came about the turn of the century. Independent 
Philippine Methodist, Baptist and Disciple churches are offshoots 
of the parent bodies under nativc leadership. I n  1939 there were: 
Roman Catholics, I 2,603,365 ; Independent Filipino Church, I,- 
573,608 (it claims more); Protestants of all sects, 378,361; Mos- 
lems, 677,903 ; Buddhists, 47,s j 2  ; Shintoists, 13,681 ; pagans and 
unclassified, 626,008; miscellaneous, 67,157; no religion, 12,368. 

Public schools were hardly k n o ~ n  before 1863, when they were 
authorized by royal decree. A school founded in the 16th century 
by private bequest, became, in 1601, the College of San JosC, 
under the Jesuits,  rho also founded San Ignacio college. Other 
religious orders had primary schools and seminaries. The Domin- 
ican college of Santo Tomls, founded in the 17th century, later 
became a royal and pontifical university, which claims to be the 
oldest of that rank in U.S. territory. Another Dominican school, 
San Juan de Letran, also continues. 

Public schools under U.S. auspices mere opened as early as 
1900, with soIdiers as teachers. In  the following year the U.S. 
transport "Thomas" brought 1,000 U.S. teachers, a few of whom 
still remained in 1941, though only 80 of the 38,243 teachers re- 
ported in 1939 were listed as Americans. The basis of instruction 
under the U.S. government was English, the aim being to give 
the Filipinos a common, and at  the same time a modern, language. 
That objective was guaranteed by the Philippine constitution, 
but efforts mere nevertheless made to substitute a native dialect. 
I n  March 1939 the enrolment in the public schools was 1,746,452; 
but more than half the children of school age were out of them, 
though the schools numbered 10,949. At the same time the en- 
rolment in private educational institutions was 137,187. The 
University of the Philippines was authorized by an act of the 
Philippine legislature June 18, 1908. There are also private, non- 
sectarian institutions known as the University of Manila, the 
National university and the Far Eastern college. There are some 
5,000 school libraries with more than 4,000,000 books. In  1938 
there were 45 government hospitals (not including the maternity 
and children's) with 69,257 patients, excluding the Culion lepers; 
separate public dispensaries numbered 1,535. 

Commerce  a n d  Banking.- In 1939 external trade reached 
$243,993,862. Exports (not including $36,836,568 of gold and sil- 
ver, approximately all of which was shipped to the United States) 

were valued a t  $121,226,134 and imports a t  $122,767,728. Trade 
with the United States amounted to $175,559,379 (not including 
gold and silver), 72% of the total. Purchases from the United 
States were valued a t  $83,427,853, and represented 68% of the 
total imports. Shipments to the United States amounted to $92,- 
131,525, approximately 76% of the totaI exports. The principal 
imports were iron and steel manufactures ($20,656.135) ; cotton 
goods ($1~.386.268) ; oils ($8,484,170); breadstuffs ($7,638,151) ; 
tobacco products ($6,972,380); and meat and dairy products 
($5,523,890) Exports not mentioned above were sugar ($49,- 
673,469); copra ($13,401,248); abaci ($11,872,487); COCO-nut 
oil ($9,17 1,104) ; tobacco and manufactures ($7,264.573). Besides 
the government-owned Philippine National bank, there were five 
commercial banks, two savings and mortgage banks (postals not 
included) and six foreign banks. In  Aug. 1939 the new govern- 
ment-owned Agricultural and Industrial bank was opened. The 
total resources of the 14 banks were $198,255,000. 

F i n a n c e  a n d  Revenue.-Currency is on the U.S. dollar basis, 
the unit being the peso, stabilized a t  jo  cents U S. The exchange 
standard fund, established to maintain the parity of the peso 
with the  legal tender currency of the US. .  had a net cash balance 
June 30, 1939, of 48,357,091.38 pesos ($24,178,545.69). This 
amount represented 1.18% more than the maximum amount 
(2 5%)  required to guarantee ali Philippine government money in 
circulation on that date. The per capita circulation a t  that time, 
based on an estimated population, was $6.19. The coinage in cir- 
culation consists of silver pesos and half silver pesos, and subsidi- 
ary coins in the denominations of one, five, ten and 20 centavos, 
one centavo being equal to I/IOO of a peso, or to one-half U.S. 
cent. The treasury certificate fund amounted on June 30, 1939, 
to 162,078,886 pesos ($81,039,443), representing 100% of all 
Philippine treasury certificates in, and available for, circulation. 

On June 30, 1939, the bonded indebtedness of the insular, pro- 
vincial and municipal governments was 148!937,ooo pesos ($74,- 
468,500) for which sinking funds had been provided in the amount 
of 69,354,071.16 pesos ($34,677,035.58) From Jan. I to  July I, 
I 939, the insular government collected taxes for its several funds 
in the amount of 49,27 j!910.27 pesos ($24,637>955.14); and 25,- 
552,493.26 pesos ($12,776,246.63), proceeds of the cocc-nut oil 
excise tax collected in the U.S. and transferred to the Philippines, 
and 204,858.qo pesos ($102,429.45) as interest thereon. 

G o v e r n m e n t  a n d  Administration.- When Spain colonized 
the Philippines the natives were living under loose but fairly well 
crystallized forms of government, the primary unit of which was 
called "barangay." Society was composed of three classes, viz., 
serfs, freemen and nobles, and distinct rules governed each class. 
The Spaniards with great acumen organized their government 
partly on the native structure, with a governor general as supreme 
political chief, an azcdiencia or supreme court, provincial or 
district governments and municipal governments. Immediately 

upon conquest, tributes were 
levied on the natives, who were 
also given in encomienda to the 
co~zqz~istadores, officials and fa- 
voured Spaniards. I n  the 19th 
century there were rather radical 
changes in the government. The 
Philippines were represented in 
the Spanish parliament in 1810, 
1812, 1820-23 and 1836-37. 

The Spanish colonial govern- 
ment ceased to function in 1898, 
and was succeeded by a military 
government under the United 
States. I n  Jan. 1899 President 
McKinley appointed the Schur- 
man commission, which advised 
the reorganization of municipali- 

BY C O U R T E S Y  O F  T H E  FIELD M U S E U M  OF 
ties. 

N A T U R A L  H I S T O R Y  In  April, 1900, President MC- 
TINGUIAN W O M A N  S EED ING COTTON Kinley appointed the first Philip- 
AND B R US H IN G  T H E  THREAD pine commission,which submitted 
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all proposed laws to the military governor. Among the first 47 
proposed by it  and passed within the first few months, the fifth 
provided for a civil service, which was considerably in advance of 
that in the United State5 at  that time. Military government 
ceased on July 4, 1901 (except in certain specified regions where 
it  was maintained until July 4, ~ g o z ) ,  a t  which time Judge Taft 
became the first civil governor of the Philippines; after his term 
the title was changed to governor general. The government was 
made directly dependent on the secretary of war, who organized, 
as his liaison agency, the bureau of insular affairs which func- 
tioned until its abolition July I ,  1939. At that time most of its 
functions were transferred to the Philippine section of the divi- 
sion of territories and island possessions, U.S. department of the 
interior. In  1901 the membership of the Philippine commission 
was increased to seven by the appointment of three additional 
members, all Filipinos. Shortly afterward, four departments of 
government were created, viz., interior, commerce and police, 
finance and justice, and public instruction, each with a member 
of the Philippine commission as its secretary. In  1901 and 1902 
the organization of provincial and municipal governments con- 
tinued, and by Nov. 10, 1902, 37 provinces had been organized. 

On July I ,  1902, congress enacted a provisional enabling or 
organic act under which the islands were governed until Aug. 29, 
1916, when the Jones bill was passed. The organic act of 1902 
provided for a general election and the creation. of a popular 
legislative chamber, the Philippine assembly, which was to be- 
come the ion-cr house of a Philippine legislature, the Philippine 
commission to be the upper house. An election of members of 
the Philippine assembly was held on July 30, 1907. All exclusive 
legislative power was taken from the Philippine commission and 
lodged in the legislature, except for territory inhabited by Moros 
or other Philippine non-Christians. Two resident commissioners 
were appointed to the congress of the United States, with power 
to speak on legislation affecting the Philippines but with no vote. 
I n  1908, the Philippine commission was increased by one more 
Filipino member. In  Oct. 1913, President Wilson appointed a 
new commission, composed of five Filipinos and four Americans. 
On Aug. 29, 1916, the Jones bill created a legislature with a 
senate of 24 members and a house of representatives of 91 
members (later 9 2 )  all elected by popular suffrage except two 
senators and nine representatives, appointed by the governor 
general to  represent the non-Christian provinces of Nueva 
Vizcaya, &fountain Province, Agusan, Bukidnon, Cotobato, Davao, 
Lanao, Sulu and Zamboanga. By virtue of the Jones bill there 
were six executive departments, each under a secretary, who 
was assisted by an undersecretary. All these officials except the 
secretary of public instruction mere Philippine citizens. With the 
exception of the governor general, vice-governor (who was also 
secretary of public instruction), auditor, deputy auditor, the 
directors of the Philippine constabulary and of the bureaus of 
education, agriculture, forestry, science, public works and the 
coast and geodetic survey, all the departmental secretaries and 
directors of bureaus were Filipinos. 

With the consent of Governor General Harrison, a council of 
state, consisting of the senate president, speaker of the house 
and departmental secretaries, was formed to pass on policies and 
proposed legislation. I t  ceased to function under Governor 
General Wood because of the resignation of Filipino members, 
but was revived by his successor (Stimson) in 1928 and enlarged 
by Pres. Quezon in 1938 to consist of 1 2  titular members and 
such other officials as might be summoned. 

The judiciary, after 1938, included the supreme court (7  jus- 
tices), the court of appeals (15 justices), courts of first instance 
(62 judges, including those at  large), a court of industrial rela- 
tions (3 judges), municipal courts in chartered cities and justices 
of the peace (737). All incumbents were Filipinos, appointed by 
the commonwealth president and confirmed by a legislative com- 
mittee. These courts were expected to administer what was 
once Spanish private law but which has been greatly modified by 
legislation of U.S. origin, as has nearly all the public law except 
the penal. 

There are 48 provinces (excluding Manila) of which 39 are 

regularly constituted, with an elective governor, a provincial board 
and treasurer. Governors of the nine specially organized prov- 
inces are elected in five and appointed in four; but all provinces 
participate in elections of assemblymen and are under super- 
vision of the department of the interior. 

There are 936 municipalities (divided into barrios) and 261 
municipal districts. Each of the former has an elective mayor, 
vice-mayor and municipal council and also certain minor officials. 
The chartered cities, whose officials are appointed by the common- 
wealth president, are (in order of establishment) Baguio, Zam- 
boanga, Davao, Cebu, Iloilo, Bacolod, Tagaytay, Quezon City, 
San Pablo, Cavite and Danselan. 

History.-The Philippine archipelago first became known to 
Europeans on March 16. I 5 2 I ,  through Ferdinand Magellan 
(9.v.). But there are authentic Chinese accounts of trading 
voyages as early as the 10th and 13th centuries, and the contact 
probably went back much further. A Hindu influence undoubtedly 
came by way of the Malay peninsula, Java and other islands 
nearby, and probably reached back to the early centuries of the 
Christian era. The Hindus influenced the life of the people inti- 
mately. Many Sanskrit words in the languages and dialects of the 
people of the Philippines and the forms of the letters used a t  the 
time of their discovery by the Spanish, indicate this. 

The second, third and fourth Spanish expeditions were those of 
Garcia Jofre de Loaisa, of Alvaro de Saavedra and of Ruy L6pez 
de Villalobos. The next expedition, that of Miguel L6pez de 
Legazpi (1564-72) was dispatched, like its predecessor, from 
New Spain, but it  was far more carefully planned. Leaving 
Puerto de Navidad in New Spain, an Nov. 2 0 ,  1564, Legazpi 
reached Cebu in April 1565, where the first permanent settle- 
ment was made early in May. But Legazpi, with inadequate 
forces and resources, meeting prolonged hostility from the Portu- 
guese, who swarmed through the region, a t  last (1569) moved his 
main forces to the island of Panay, hoping thereby to have better 
protection. I n  I 5 7 I Legazpi made Manila the administrative 
centre. Thereafter the conquest of Luzon proceeded rapidly, a t  
first principally under Juan de Salcedo, the precocious young 
grandson of Legazpi. All the archipelago except the Moro islands 
of Mindanao, the Sulu archipelago and Palawan were in fairly 
peaceful possession of the Spaniards before 1600. I n  June I572 
the city of Manila was formally established. I n  1574 Manila was 
attacked by the Chinese Limahong, but he was forced to retire 
from the island and from the entire group. Several of the pro- 
visional governors were churchmen who played into the hands of 
the ecclesiastics, or catered to their own order. 

The Spaniards were accepted easily, even hospitably in many 
cases, and those coming into closest contact with them began 
almost immediately to take on the veneer of a superior culture. 
The conquest was especially easy along the coast and in the low 
interiors where the Spaniards first went. The principal opposition 
at  Manila in 1j7o came from Mohammedans. But that faith 
was not yet strongly entrenched in Luzon. It was quite different 
in RIindanao and at  various other points in the south. The 
Spaniards were instinctive enemies of these people, for they had 
had a seven-century fight in Spain against Mohammedanism. To  
them the word "Moron meant Mohammedan, or Moor. Accord- 
ingly, they dubbed the Malayan Mohammedans Moros and by 
this name they are still known. In  1574 the Moros of the Rio 
Grande de Mindanao offered submission. I n  I 578-79 Francisco de 
Sande ( I  575-80) conducted a fairly successful expedition against 
the Moros, but the Spaniards were unable to  gain any lasting 
advantage. Until 1837 piratical raids were almost continuous. 
r , The Moros ravaged the coasts 
1 ,  1 far and wide, even threatening 

Manila itself. The Moros joined 
often with the Dutch after the 
latter began to infest oriental 
waters. I n  1848 on Balanguingui 
island, Governor Narciso Claveria 
v Zaldua won the most decisive 

BY COURTESY OF THE U.S .  BUREAU OF 
INSULAR AFFAIRS victory ever gained over the 

SALT WORKS AT MALABON Moros. I n  1850 Governor An- 
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tonio de Urbiztondo y Eguia destroyed the strongholds on 
Tonkil island and the next year stormed and captured the town 
of Jolo. This ended the real power of the Moros. 

During the interim between Magellan's discovery and the set- 
tlement of Manila, the Portuguese actively contested Spanish 
right to the archipelago. Their hostility ceased only with the 
union of Spain and Portugal (1580-1640). In  1577 Sir Francis 
Drake started on the voyage which brought him to the Philippines 
a t  Mindanao. Again, in 1587, Thomas Cavendish sailed to the 
Moluccas and thence back to California to intercept the rich 
galleon "Santa Ana." H e  then went to the Philippines, where he 
tried in vain to  capture the shipyard a t  Iloilo. 

The Dutch came next. Their primary object was trade rather 
than colonies. In  1596-97 Admiral Houtman opened trade with 
Holland, and during the years I 598-1600 the expedition under 
Neck and Waryck traded in the Moluccas. In  1600 Oliver van 
Noordt reached Philippine waters, where he committed various 
depredations. Dutch vessels now traded for spices and other 
oriental wares in the Moluccas, harried the coasts and waters of 
the Philippines and attacked Portuguese, Spanish, Japanese and 
Chinese shipping. In  1610 Governor Juan de Siiva defeated and 
killed the Dutch admiral. Francis de Wittert, a t  Playa Hondo, 
near Manila, and captured part of his fleet. In 1640 the Dutch 
captured Malacca and in 1662 they permanently occupied the 
Moluccas. Their attacks in the Philippines gradually ceased. 

In  1762 a British expedition reached Manila on Sept. 22, found 
the Spanish but ill prepared, and on Oct. 5 captured the city. By 
the Treaty of Paris in I 763, Manila was restored to Spain. 

With Legazpi had come five Augustinians; in 1577 came the 
Franciscans; in 1580, the Jesuits; in 1587, the Dominicans; and 
1605, the Augustinian Recollects. I t  was the intention of Spain 
to replace the friars by secular parish priests whenever any mis- 
sion assumed the character of a parish. But the friars, desirous 
of retaining their holdings and power, fought secularization and 
it was never carried out in its entirety. The friars became the 
storm centre of the gradually increasing Filipino demand for  
change; the insurrection of 1896 was directed principally against 
them; and during the later insurrection against the United States 
they suffered many indignities. 

The last Manila galleon left the Philippines in 181 I and re- 
turned in 1815. Thereupon the trade was taken over by private 
persons, exports to the value of 7j0,ooo pesos were allowed and 
three other ports besides Acapulco were opened to it, namely San 
Blas, Guayaquil and Callao. I n  1766, however, the crown had 
allowed direct trade between Spain and Manila by one national 
vessel annually. In  I 78 j the Royal Company of the Philippines 
began to trade between Manila and Cadiz; the company ceased t o  
exist in 1830. 

In  1809 an English commercial house was permitted to  estab- 
lish itself in Manila, and in 1814 a like privilege was extended to 
all foreigners, but as a rule, Spaniards were still jealous of for- 
eigners and reactionary decrees in 1828 and 1840 forbade them 
to sell goods a t  retail or to do anv business in the ~rovinces. u 

The vacillating Spanish policy is seen again in the opening of 
seven ports to foreign trade in 1830 and their closing the next 
year. I n  1837 Manila was reopened to foreign trade, Iloilo and 
Cebu in 1855 and 1863. I n  1842 there were 39 Spanish shipping 
and commercial concerns in Manila and about a dozen foreign 
houses. Various governments maintained consuls, among them 
Great Britain and the United States. 

During the first half of the 19th century, there were only 2,000 
to 5,000 Spaniards in the archipelago. Spanish was spoken by 
some of the natives, principally in Manila and a few other im- 
portant centres, but the friars had made comparatively little effort 
to  inculcate a knowledge of Castilian. There was no homogeneity 
among the several native peoples, very largely because of the 
different languages. Partly because of these conditions, insular 
representation in the Spanish cortes carried little meaning or a 
mistaken one to the mass of the population. After the building 
of the Suez canal, in 1869, ambitious Filipino youths went to  
Spain and other countries for study. The first daily newspaper 
was La Esperanza (1847). La Solidaridad was founded in 1888 

in Barcelona, by Graciano L6pez Jaena in the interest of Fili- 
pino propaganda, and throughout its course urged reforms both in 
religion and government. One of its foremost contributors was 
the precocious Chinese mestizo, Jose Rizal y Mercado. The Fili- 
pinos had ample grounds for complaint, especially after 1872. 
That year some zoo native soldiers a t  the Cavite arsenal re- 
volted, killed their officers and shouted for independence. Plans 
for a similar demonstration in Manila failed. The insurrection 
was quickly suppressed, and led to wholesale arrests, life impris- 
onment and the execution, among others, of three Filipino secu- 
lar priests, whose connection with the uprising was not satis- 
factorily explained. 

Meanwhile the gradually expanding idea of Filipino nationality 
began to manifest itself. The campaign of Rizal, Marcelo del 
Pilar, L6pez Jaena and Apolinario Mabini, leaders in the "Young 
Filipino Party," was a protest against both the domination of the 
friars and economic and administrative caciquism. These aspira- 
tions met a sympathetic reception from several governors. But 
other Spaniards, especially the friars, were diametrically opposed; 
and much of the old easy and cordial intercourse between the two 
peoples waa changed. Rita1 threw himself into the propaganda 
with eagerness. I n  1891 he founded a t  Hongkong an organization 
called the Liga Filipina, and in 1892 formed a branch a t  Manila. 
H e  was arrested in 1896 a t  Barcelona, returned to the Philippines, 
given a farcical trial and executed on Dec. 30, 1896. At about 
the time of Rizal's establishment of the Liga Filipina there was 
also founded an organization called "Supreme Worshipful Associa- 
tion of the Sons of the People," which is generally called the 
Katipunan. The organization was altogether Tagalog and is said 
to have numbered anywhere from ~ o o , o o o  to 400,000 members. 
On Aug. 26, 1896, the actual insurrection broke out. "The cry of 
Balintawak" is the name given to the first hostilities by the Fili- 
pinos. The centre of the revolt was in Cavite province, where 
Emilio Aguinaldo first came into prominence. Spain sent over re- 
inforcements until there was an army of 28,000 besides a few loyal 
regiments of native soldiers. A stiff campaign of 52 days brought 
the defeat of the insurgents, but upon the execution of Rizal, the 
insurrection broke out again and spread to the provinces of 
Pangasinan, Zambales and Ilocos. Fernando Primo de Rivera 
opened negotiations with Aguinaldo and concluded with the in- 
surgents the pact of Biac-na-Bat6. Accordingly, Aguinaldo left 
for Hongkong on Dec. 27, 1897. With the blowing up of the 
"Maine" on Feb. 15, 1898, actual hostilities broke out between 
Spain and the United States. (See SPANISH-AMERICAN WAR.) 
Aguinaldo returned to the Philippines May 19, 1898 and an- 
nounced renewal of their struggle with Spain. The Filipinos, who 
had declared their independence of Spain on June 12,  1898, pro- 
claimed a provisional republic with Aguinaldo as president, and 
on Sept. 9, 1898, moved their capital to Malolos, with Apolinario 
Mabini, "the mouthpiece of the revolution," as Aguinaldo's chief 
adviser. On Sept. 15 a revolutionary assembly met and on the 
29th ratified Filipino independence. I n  November and December 
revolutionarv tribunals were organized in the Bisavas. 

T H E  PHILIPPINES UNDER T H E  UNITED STATES 

Relations between the Americans and the Filipinos were un- 
friendly and steadily grew worse. On Jan. 23, 1899, the Malolos 
constitution, by virtue of which the Philippines were declared a 
republic, and which had been approved by the assembly on Nov. 
29, and by Aguinaldo on Dec. 23, was proclaimed. Aguinaldo, who 
had been president of the provisional government, was elected 
president. On the night of Feb. 4, the inevitable conflict between 
the Americans and Filipinos surrounding Manila was precipitated. 
Morning found the Filipinos, who had fought bravely, even reck- 
lessly, defeated a t  all points. While the fighting was in progress, 
Aguinaldo issued a proclamation of war against the United States. 
On Feb. 6, the U.S. senate ratified the treaty with Spain, and re- 
inforcements were immediately sent to  the Philippines. Antonio 
Luna, the best trained military man among the Filipinos, was 
given charge of military operations, but seems to have been greatly 
hampered by the jealousy and distrust of Aguinaldo, which he 
fully returned. Luna was murdered, and on March 31, 1899, 
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Malolos was captured by the U.S. forces. The Filipino government 
fled northward. I n  Nov. 1899, the Filipinos resorted to guerrilla 
warfare, with all its devastating, barbaric features. The capture 
of Aguinaldo by Gen. Frederick Funston in March 1901 virtually 
ended the real insurrection, although the last surrender was that 
of Gen. Miguel Malvar in Samar on April 16, 1902. The major 
operations of the insurrection were conducted in Luzon, and 
throughout the army was assisted materially by the Makabebe 
scouts, who remained loyal to the Americans. Meanwhile, on 
April 7, 1900, President McKinley instructed the second (Taft) 
commission to "bear in mind that the government which they are 
establishing is designed not for our satisfaction nor for the ex- 
pression of our theoretical views, but for the happiness, peace and 
prosperity of the people of the Philippine Islands." Nothing was 
said about independence, although the instructions are often cited 
in support thereof. 

Gov. Taft  initiated negotiations with the pope a t  Rome for the 
purchase of friar lands (some 400,000 ac.) which were finally 
bought Dec. 23, 1903 at  a price of approximately $7,250,000. 
Gov. Taft  pledged the credit of the Philippine government for 
the amount, and bonds were issued therefor. A considerable por- 
tion of the lands, of high agricultural quality, were later sold to 
Filipinos. The pope also replaced the Spanish archbishop and 
bishops with U.S. prelates. 

I n  1904 Taft  was called home to become secretary of war, but 
he continued to govern the Philippines from Washington, D.C. I n  
1905 he took a party of senators and representatives to the 
islands, a t  the expense of the Philippine government, and on Oct. 
16, 1907, on the eve of his presidential campaign, he opened the 
first Philippine legislature at  Manila, although there was still 
fighting in the Bisayas and the act of 1902 required a state of 
"complete peace" before convening the legislature. Among other 
acts, that  body voted to continue both Spanish and English as 
official languages until 1913, when Spanish was to be dropped. 
That, however, was never accomplished, and it was expected 
that, after 1946, Tagalog would be added as an official language. 
On Aug. 6, 1909, congress passed the Payne bill, granting im- 
portant trade concessions to the Philippines, and in 1913 the 
Underwood act provided for complete free trade between the 
islands and the United States. This concession continued until 
Jan. I ,  1941. 

Gov. Taft  was succeeded by Luke E. Wright of Tennessee, who 
had been a member of the Philippine commission and became the 
first American to bear the title of governor general. Serving from 
1904 to 1906, he mas very popular with Americans; but his firm 
and conservative policy failed to suit the more radical Filipinos 
and he was transferred to  Tokyo as minister. Henry C. Ide of 
Vermont was the next incumbent of the office. H e  too was a 
member of the Philippine commission and had seen service in 
Samoa during the partition of that group. H e  was a wise and 
able administrator but was permitted to remain as governor gen- 
eral for a few months only. H e  was succeeded by James F. Smith 
of California, who had come to the islands as a colonel of volun- 
teers and later served on the supreme court and the Philippine 
commission. I t  was understood that he was much opposed to 
accepting the governorship, but that Taft  insisted on having a 
Catholic for the office. Gov. Smith served from 1906 until 1909. 
On Nov. 11 of that year, W. C. Forbes of Massachusetts was in- 
augurated as governor general, serving until Aug. 1913, when he 
was removed. Some of his acts occasioned bitter controversy 
(such as his deportation, without trial, of a large and prosperous 
group of Chinese merchants who had been long established in 
Manila), and his administration was a stormy one. Francis B. 
Harrison of New York succeeded and served from 1913 to 1921, 
the longest term of any U.S. governor general. 

The Wood-Forbes mission, sent by President Harding in the 
first year of his administration, reported that the grant of imme- 
diate independence would be premature and urged that the U.S. 
government not be left in a position of responsibility without 
authority. Wood, a major general in the regular army and the 
former military governor of Cuba and later of the Philippine 
Moro province, seemed unusually well equipped for the governor 

generalship to which President Harding appointed him, effective 
Oct. 6, 1921. But by this time the Filipino leaders, having had a 
taste of power under Wood's predecessor, were in no mood to sub- 
mit to authority if actually exercised. He administered the gov- 
ernment through undersecretaries until 1927, when he died in New 
York city. Meanwhile, President Coolidge had sent Carmi 
Thompson of Ohio "to investigate and report" on the Philippiaes. 
I t  was understood at  the time that this was a political move to 
eliminate Thompson from the Ohio senatorial contest; but he 
made the trip with considerable publicity and likewise reported 
against the grant of independence, but recommended certain 
reforms. 

Henry L. Stimson of Kew York was the next governor general. 
As secretary of war in the Taft  administration he had acquired 
considerable familiarity with Philippine affairs and he had just 
returned from a successful mission to untangle a difficult situation 
in a Central American state. Proceeding with tact and caution, he 
gradually won over the Filipino leaders, obtained some reforms 
and was about to secure others, when he was called home in 1929 
by President-elect Hoover to become secretary of state. 

In the following May Dwight F. Davis of Missouri, who had 
also been secretary of war, was appointed. His administration was 
uneventful, as was that of Theodore Roosevelt, Jr., who suc- 
ceeded him in 1932. President F. D. Roosevelt appointed Frank 
Murphy of Michigan, a strong advocate of independence, who 
took office as governor general June 15, 1933, and served until 
Nov. 15, 1935, when he became the first high commissioner in the 
Philippines. Leaving that post in 1936, Murphy was succeeded by 
Paul V. McKutt of Indiana, who served until 1939 and took a 
more serious view of the Philippine situation than did his im- 
mediate predecessor. H e  realized the value of the islands as a 
source of supply for tropical products and for their mineral 
wealth, and evidently felt that the grant of independence was a 
mistake for both countries. But it  was now too late to effect any 
change in the general policy, and McNutt returned to the United 
States quite disheartened. Francis B. Sayre of Massachusetts, 
who was appointed to  succeed him, arrived in Manila Oct. 21, 
1939. He had been on the faculty of Harvard university and 
later an assistant secretary of state. His prescribed task was to  
prepare for independence. 

For, as early as 1929, the campaign of the Filipinos for that 
goal had been gaining momentum with new allies, in the United 
States, among producers of sugar, tobacco, fats and other prod- 
ucts and the labour unions which feared the competition of 
Filipino immigrants. A bill supported by these interests and pro- 
viding for independence finally passed both houses of congress, 
was vetoed by President Hoover, passed again over the veto 
in Jan. 1933, but failed of ratification by the Philippine legisla- 
ture because of opposition by Manuel Quezon, who, his opponents 
declared, wished to divert credit from those who had secured 
passage of the bill in his absence from Washington. This would 
have been an opportune time to re-examine the whole question; 
for the Filipinos had now been given their long-sought chance 
and had rejected it. But the U.S. interests were determined to 
push the measure through, and the general public in the U.S. 
was uninformed and indifferent. Quezon hurried to  the United 
States to win President Roosevelt's support for a new bill, differ- 
ing but little from its predecessor, but (to save the former's face) 
omitting the important provision reserving absolutely, as in Cuba, 
sites ior naval bases, etc. (These were later to be the subject of 
"negotiation" and promised to be a fruitful source of trouble.) 

The new bill, known as the Tydings-McDuffie act-Public 
Law No. 127-passed both houses of congress, received presiden- 
tial approval March 24, 1934, and was ratified by the Philippine 
legislature on May I. I t  provided for independence in 1946, a 
graduated tax on Philippine exports to the United States (to be 
collected by said government for a sinking fund for bonded in- 
debtedness) of 5% of the corresponding U.S. duty for the first 
year, beginning Jan. I ,  1941, and increasing by 5% each subse- 
quent year. This was amended by the act of 1939 (Public Law 
No, zoo), exempting cigars, scrap and filler tobacco, coco-nut oil 
and pearl or shell buttons, which were all subjected to  free 
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quotas, reducible by 5% each year. Hemp and copra were already 
on the free list. The U.S. immigration laws were applied, and the 
annual Filipino quota was limited to 50. 

Pursuant to the act, a constitutional convention assembled in 
Manila July 30, 1934 and remained in session until Feb. 8, 1935, 
when a draft constitution was approved. I t  was certified by 
President Roosevelt on March 23 and ratified on May 14 of the 
same year by popular vote. I t  was on the whole a creditable 
document; but t ~ v o  of its unique features-a single 6-year term 
for the presidency and a unicameral legislature-were eliminated 
by amendments adopted in 1939 and approved by President 
Roosevelt Dec. 2, 1940. After serving six years, President Quezon 
was re-elected for a four-year term Nov. 4, 1941, but with the 
understanding-not legally enforcible-that he would give way 
to Vice-President Osmefia after two years. The Philippine army, 
which had been trained under the supervision of Douglas Mac- 
Arthur, son of the last American military governor, nas  called into 
the United States service on July 26, 1941, in time for use in meet- 
ing the Japanese invasion which began Dec. 8 (Philippine time). 

BIBLIOGRAPHY.--For titles and critical notes, see A. P. C. Griffin, 
A L L J ~  of Books urL tlze Fhrlipplize Island., iib the Library of Congvu~s 
(Washington, 1903), with references to periodicals; J. A. LeRoy, 
"The Philippines, 1860-1898-Some Comment and Bibliographical 
Notes," in Blair and Robertson, The Plzzlipp~ne Islands, 1493-1898, 
Vol. LII, pp. 112-207-the best comment on this period; J. A. Robert- 
son, Bzblzography o f  the Philippine Islands (Cleveland, 1908). For 
statistics, general description and administration, consult official 
publications, especially, Reports o f  the Philippine Conzmission (Wash- 
ington, 1900-1916) ; Reports o f  the Governor General of  the Philip- 
pine Islands (Washington, 1917-36). See also Official Gazette of the 
Philippine Islands (especially Nos. 56 and 67, May 10 and June 4, 
1927) ; P. Monroe, ed., A Survey o f  the Educ. System of  the Phzlip- 
pine Islands (Manila, 19zj);  and W. D. Smith, Geology and Mzneral 
Resources of the Phzlippine Islands (Manila, 1924). For history, 
description, etc, consult J. Bocobo, General Wood and the Law 
(Manila, 1923) ; histories by D. P. Barrows and C. Benitez; E. H. 
Blair and J A. Robertson, The Philzppine Islands: 1493-1898 (Cleve- 
land, 1go3-09) ; L. H. Fernindez, The Phil. Republic (1926); W .  C.  
Forbes, The Phil. Islands (1929); L. P.  Hammond, A Survey of 
Econ. Conditions in the P. I .  (Boston, 1928) ; D. S. Hibbard, Making 
a Nation: The  Changing Phil. (NY.. 1926); F.  C. Laubach, The 
People o f  the Phzl. (N.Y., 1925); J .  P. Laurel, Local Gov't in tlze 
Phil. (Manila, 1926) ; G. P. Luthringer, The Gold Exchange Standard 
zn the Phzl. (Princeton, 1934) ; J. S. Reyes, Legislative Hist. of 
Anzevica's Econonzic Policy toward the Phil. (N.Y., 1923); 3. A. 
Robertson, articles in Amer. Hist. Rev.  ( I ~ I ? ) ,  Amer. Pol. Sci. Rev.  
( I ~ I O ) ,  Cath. Hist. Review ( I ~ I S ) ,  and The World Today (1935). 
For the independence propaganda and history, see books and articles 
by V. G .  Bunuan. E. Hall, M. W. Kalaw, M. Storey and M. P. 
Lichauco. See also Census o f  the Plzilippines, 1939. 

(J. A. R.; C. S. L.) 

PHILIPPQPOLIS (Bulg. Plovdiv), the second town of Bul- 
garia, capital of the department of the same name, and seat of an 
archbishopric, is situated on the right bank of the Maritsa, 96 m. 
E S E of Sofia, and on the main Belgrade-Constantinople railway. 
Pop. (1934) 99,885, the majority being Bulgars, the remainder 
chiefly Turks, Armen~ans, Jews and gypsies. The former Greek 
colony is now almost extinct. The city lies on and between seven 
granite rocks which rise abruptly out of the flat and very fertile 
plain of the Maritsa; the southern Balkans are distant about 25 
m., the northern Rhodopes about twelve. The old Turkish 
Konak, another park, and the gymnasium are near the Maritsa. 
The L'Gate of Hissara" in the old walls is noteworthy. The new 
town spreads south and south-west of the old. 

Philippopolis is a wealthy commercial city, centre of the 
trade in tobacco, wheat, silk and attar of roses of south Bulgaria. 
There is also a growing industry in flour-mills, tobacco factories. 
beer, soap, leather, ink, furniture and sugar. 

History.-Eumolpia, a Thracian town, was captured by Philip 
of Macedon and made one of his frontier posts; hence its name 
of Philippopolis. Under the Romans, Philippopolis, or Trimon- 
tium, was the capital of Thracia. I t  is said that ~oo,ooo persons 
were slain when it  was captured by the Goths. In 762 it was in 
ruins when the Emperor Constantine Copronymus settled large 
colonies of Armenian Paulicians in and around it as frontier 
guards. I t  recovered its prosperity under the later Rotnan Em- 
pire. and excited the admiration of the crusaders. Frederick Bar- 
barossa made it  his headquarters (1189); in 1205 it was granted 

to Renier of Trit. The inhabitants a t  first welcomed him, but the 
next year the Greeks declared for the Byzantine emperor, where- 
upon the Armenians betrayed the city t o  the Bulgarian tsar, 
Kaloyan, who massacred its Greek inhabitants, and razed the city 
to  the ground. I t  recovered again, and became of extreme import- 
ance as the centre from which the Bogomils (9.v.) derived their 
doctrines through Armenian teachers. I t  was retaken by the 
Greeks in I 262, by the Turks in 1363. I t  was occupied by Russian 
troops in 1878, and under the Treaty of Berlin was made capital 
of the autonomous province of Eastern Roumelia, being united 
with Bulgaria in 1885 (see BULGARIA: History). I n  1928 it was 
severely damaged by earthquake. 

PHILIPPUS, MARCUS JULIUS, Roman emperor A.D. 
244 to 249, often called "Philip the Arab," was a native of Bostra 
in Arabia Trachonitis. Having entered the Roman army, he rose 
to be praetorian praefect in the Persian campaign of Gordian III . ,  
and, inspiring the soldiers to slay the young emperor, was raised 
by them to the purple (244). Of his reign little is known except 
that he celebrated the secular games with great pomp in 248, 
when Rome was supposed to have reached the thousandth year 
of her existence. A rebellion broke out among the legions of 
Moesia, and Decius, who was sent to  quell it, was forced by the 
troops to  put himself a t  their head and march upon Italy. Philip 
was defeated and slain in a battle near Verona. According to 
Christian writers, he was a convert to Christianity. 

See Aurelius Victor, Caesares, 2 8 ;  Eutropius, ix. 3;  Zonaras, xii. 19. 
PHILIPS, AMBROSE (c. 167s-17491, English poet, was 

born in Shropshire of a Leicestershire family. H e  was educated 
at  Shrewsbury school and St. John's college, Cambridge, of which 
he became a fellow in 1699. His Pastorals opened vol. vi. 
of Tonson's Miscellanies (r'jog), which also contained the 
pastorals of Pope. Philips was a stanch Whig, and a friend of 
Steele and Addison. In  Nos. 22, 23, 30 and 32 (1713) of the 
Guardian he was injudiciously praised as the only worthy suc- 
cessor of Spenser. The quarrel between Pope and Philips which 
ensued is described by Samuel Johnson as a "perpetual reciproca- 
tion of malevolence." Philips had been made justice of the peace 
for Westminster, and in 1717 a commissioner for the lottery, and 
when Boulter was made archbishop of Armagh, Philips ac- 
companied him as secretary. H e  sat in the Irish parliament for 
Co. Armagh, was secretary to  the Iord chancellor in 1726, and in 
I 733 became a judge. He died in London on June 18, I 749. 

His contemporary reputation rested on his pastorals and 
epistles, particularly the description of winter addressed by  him 
from Copenhagen (1709) to  the earl of Dorset. I n  T. H. Ward's 
English Poets, however, he is represented by  two of the simple 
and charming pieces addressed to the infant children of Lord 
Carteret and Daniel Pulteney. These were scoffed at  by  Swiit 
as  "little flams on Miss Carteret," and earned for Philips from 
Henry Carey the nickname of "Namby-Pamby." 

Philips's works are an abridgment of Bishop Hacket's Life of Jolin 
Williams (1700) ; The Thousand and One Days; Persian Tales . . . 
(1722), from the French of F. Petis de la Croix; three plays: Ti:e 
Distrest Mother ( I ~ I Z ) ,  an adaptation of Racine's Bndronzaque; 
The  Briton (1722) ; Humfrey,  duke o f  Gloucester (1723). Many of 
his poems, which included some translations from Sappho, Anacreon 
and Pindar, were published separately, and a collected edition appeared 
in 1748. 

PHILIPS, JOHN (1676-1 j08/09), English poet and man of 
letters, son of Dr. Stephen Philips, archdeacon of Shropshire, 
was born a t  Bampton, Oxfordshire, on Dec. 30, 1676. H e  was 
educated at  Winchester and Christ Church, Oxford. His poem, 
The Splendid Slzilling, was called by Addison in The Tatler "the 
finest burlesque poem in the British language." Harley and St. 
John commissioned him to write a Tory counterblast (Blenheim) 
to Joseph Addison's Ca?npaig7t. Cyder (1708), one of the earliest 
of the great didactic poems of the 18th century, is modelled on the 
Georgia of Virgil. Cereal&, alz Z~izitatiolz of Milton (I 706), 
although printed without his name, may safely be ascribed to him. 
I n  all E s  poems except Blenheim he inserted a eulogy of tobacco, 
Philips died at  Hereford on Feb. I j, 1708/09. 

See Tlze T.lrlzole Works of . . . John Philips . . . To which i r  pre- I firid /$is life, by IG.1 Scirell (31d ed., 1 7 2 0 )  ; The Points of l o h ~ i  
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Philips (1927), ed. M .  G .  Lloyd Thomas; and Johnson's Lives of 
the Poets. 

PHILIPS, KATHARINE (163 I-1664), English poet, 
daughter of John Fowler, a merchant of Bucklersbury, London, 
was born on Jan. I, 1631. I n  1647 she married James Philips, a 
Welsh royalist. Her home a t  the Priory, Cardigan, became the 
centre of a "society of friendship," the members of which were 
known to one another by fantastic names, Mrs. Philips being 
"Orinda," her husband "Antenor," Sir Charles Cotterel "Poliar- 
chus." The "matchless" Orinda, as her admirers called her, 
posed as the apostle of female friendship. Jeremy Taylor dedi- 
cated to her his "Discourse on the Kature, Offices and Measures 
of Friendship," and Cowley, Henry Vaughan, Roscommon and 
the earl of Cork and Orrery all celebrated her talent. She died 
of smallpox on June 22, 1664. The literary atmosphere of her 
circle is preserved in the excellent Letters of Orinda to Poliarchus, 
published by Bernard Lintot in 1705 and 1709. 

See E. W .  Gosse, Seventeenth Century Stvdies (1883). Poems, 
B y  the Incomparable Mrs. K .  P. appeared surreptitiously in 1664 and 
an authentic edition in 1667. Selected Poems, edited with an appre- 
ciation by Miss L. I. Guiney, appeared in 1904. The best modern edi- 
tion is in Saintsbury's Minor Poets o f  the Caroline Period (vol. i., 1905). 

PHILIP THE BOLD (1342-1404), duke of Burgundy, 
fourth son of John 11. of France and Bonne of Luxemburg, was 
born on Jan. IS, 1342. H e  earned his surname by his bravery on 
the field of Poitiers H e  accompanied King John into captivity in 
England. I n  1360 he received the title of duke of Touraine, and in 
June 1363 was entrusted with the government of Burgundy, which 
John had united to  the crown a t  the death of the last duke of the 
Capetian family, Philip of Rouvre, in 1361. In  September 1363 
John made Philip duke of Burgundy, and first peer of France. 
The donation was ratified at  the accession of Charles V. of France; 
he took possession of the duchy at  the end of 1364. Charles 
appointed him (in 1366) his lieutenant in Champagne and mar- 
ried him in 1639 to Margaret, daughter and heiress of Louis of 
MBle, count of Flanders, and widow of Philip of Rouvre. 

Philip proved a faithful ally to Charles. H e  took part in the 
almost bloodless campaign against the duke of Lancaster, who had 
landed a t  Calais; in  1377 he took several towns in French Flan- 
ders from the English ; and in 1379 relieved Troyes, which had been 
besieged by the English. On Charles's death Philip found him- 
self, with his brothers, the dukes of Anjou and Berry, in  charge 
of the government of France in the name of Charles VI., who 
was a minor; and in the absence of the duke of Anjou, who left 
France in  1382 to conquer the kingdom of Naples, Philip occu- 
pied the most powerful position in the realm. H e  persuaded the 
young king to intervene in Flanders, where the citizens of Ghent, 
whose rebellious spirit had necessitated Philip's intervention in 
1379, had again revolted under Philip van Artevelde and had ex- 
pelled Louis of MZle. On Nov. 27, 1382, the Franco-Burgundian 
chivalry crushed the rebels a t  Rosebecke, and on his return the 
duke of Burgundy took part in repressing the popular movements 
which had broken out in Paris and other French towns. In  1383 
an insurrection in Flanders supported by England gave rise to 
another French expedition; but in January 1384 the death of 
Louis of Mble made Philip master of the countships of Flanders, 
Artois, Rethel and Nevers; and in the following year the citizens 
of Ghent decided to submit. At this period Philip sought to in- 
gratiate himself with the emperor by giving two of his daughters 
in marriage to  two princes of the house of Bavaria; he also took 
an important part in bringing about the marriage of a princess of 
the same family, Isabel, to  King Charles VI. 

Hostilities, however, were renewed between France and Eng- 
land. A formidable expedition was prepared under the direction of 
the duke of Burgundy, and a fleet of 1.400 sail assembled at  Sluys; 
but the enterprise failed owing to the dilatoriness of the duke 
of Berry. The fatiguing and inglorious expedition in the Nether- 
lands weakened Philip's credit with his nephew, who on his 
return declared himself of age and confided the government to the 
ancient councillors of his father, the "Marmousets." The king's 
madness (1392) restored his uncles to  power, and particularly 
Philip, who after assuring peace by treating with the duke of 
Brittany and by concluding a truce of twenty-eight years with 

England, made strenuous efforts to put an end to the Great 
Schism, visiting Pope Benedict XII I .  a t  Avignon in 1395 in the 
hope of obtaining a voluntary resignation from him. For the dis- 
cords in the king's council see CHARLES VI. For a brief period 
Philip was dispossessed of authority, but he regained it  in 1402 
and kept it  till his death (April 27, 1404) The cathedral of St. 
BCnigne at  Dijon contains his remains, and his tomb (formerly 
in the Chartreuse of Dijon) is in the HBtel-de-ville. Philip 
appears to have governed his territories with sagacity and a cer- 
tain moderation. H e  granted numerous privileges to  the inhabi- 
tants of Dijon, and created in  1386 two cha7nbres des comptes, 
one at  Dijon and the other a t  Lille. H e  was, in the phrase of a 
contemporary, "kindly and amiable to high and low and those of 
middle rank, liberal as an Alexander, noble and pontifical, in 
court and state magnificent." (R. P.; X.) 

PHILIP THE GOOD (1396-1467). duke of Burgundy, son 
of John the Fearless, duke of Burgundy, and Margaret of Bavaria, 
was born a t  Dijon on June 13, 1396, and succeeded his father on 
Sept. 10, 1419. The assassination of John the Fearless (9.v.) 
drove his successor to  the English side. I n  1419 Philip signed 
with Henry V. of England the treaty of Arras, by which he recog- 
nized Henry as regent and future heir of the kingdom of France, 
and in 1420 gave his adherence to the treaty of Troyes. Early in 
December 1420 Philip entered Paris with the king of England, 
and subsequently took part in the defeat of the French at  Mons. 
en-Vimeu. By a treaty concluded by Philip at  Anliens in April 
1423 with the dukes of Brittany and Bedford, John, duke of 
Bedford, married Philip's sister Anne, and Arthur of Brittany, 
earl of Richmond, became the husband of Philip's sister Mar- 
garet. A few years later discord arose among the allies. When 
the duke of Bedford besieged Orleans the inhabitants offered 
to surrender, but to the duke of Burgundy; whereupon Bedford 
retorted that "he did not beat the bushes for others to  take the 
birds." When this speech reached Philip's ears he withdrew 
his troops in dudgeon, and concluded a truce with France (1429). 
Bedford succeeded in conciliating him and in 1430 Philip took 
part in the campaign against Compiigne. 

But another conflict arose between the duke of Burgundy 
and the English. Jacqueline, countess of Hainaut (see JACOBA) 
the divorced wife of the duke of Brabant and the heiress of Hol- 
land and Zeeland, had married the duke of Gloucester, who 
attempted to take forcible possession of his wife's territories. 
Philip claimed Brabant as a bequest from his cousin Philip, the 
late duke, with the result that the Burgundians repulsed the 
troops of the duke of Gloucester, and Jacqueline was forced to 
recognize the duke of Burgundy as her lieutenant and heir. More- 
over, the duchess of Bedford had died in 1433. Charles VII., 
who in spite of the efforts of the cardinal of Ste-Croix had hither- 
to refused to return to France, finally decided to take part in the 
conferences which were opened at  St. Vaast d'Arras on Aug. 6, 
143 j. Philip agreed to recognize the king of France as his legit- 
imate sovereign on condition that he should not be required to  
pay him homage during his lifetime. Charles solemnly craved 
pardon for the murder of John the Fearless and handed over to 
the duke the counties of MBcon, Auxerre, Bar-sur-Seine and 
Ponthieu, and the towns on and near the Somme (Roye, hlont- 
didier, PCronne), reserving the option of redeeming the Somme 
towns for 400,000 gold crowns. Philip faithfully served the king, 
aiding him in re-entering Paris and preparing an expedition 
against Calais, which, however, failed through the ill-will of his 
Flemish subjects (1436). I n  1440 he paid the ransom of Charles 
of Orleans and married him t o  Mary of Cleves. I n  1442 Philip 
conspired to give the duke of Orleans a larger share in the 
affairs of the kingdom. 

Philip was frequently disturbed by the insubordination of the 
Flemish communes. H e  had to quell seditions at  LiCge (1430), 
Ghent (1432 and 1448), Antwerp (1435) and Bruges (1438). 
Shortly after the final defeat of the citizens of Ghent a t  Gavre 
(1453) Philip vowed that he would lead a crusade against the 
Turks, who had seized Constantinople. The expedition, however, 
did not take place, and was but a pretext for levying subsidies. I n  
1459 Philip sent an embassy under the duke of Cleves into Italy to  
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take part in the conferences preparatory to a fresh expedition 
against the Turks, but this enterprise likewise fell to the ground. 
I n  1456 the duke of Burgundy had given an asylum to the Dauphin 
Louis (afterwards Louis XI.) ,  who had quarrelled with his father 
and had been forced to leave France. Louis repaid his protector 
by attempting to sow discord in the ducal family of Burgundy, 
and then retired to  the castle of Genappe in Brabant. At Charles 
VII.'s death, however, Philip was one of the first to recognize 
the new king, and accompanied him to Paris. During the jour- 
ney Louis won over the seigneurs of Croy, the principal counsel- 
lors of the duke of Burgundy, and persuaded Philip to allow 
him to redeem the Somme towns for the sum stipulated in the 
treaty of Arras. This proceeding infuriated Philip's son Charles, 
count of Charolais, who prevailed upon his father to break his 
pledge and declare war on the king of France. On April 12 ,  1465, 
Philip handed over to his son the entire administration of his 
estates. The old duke died a t  Bruges on June 15, 1467. 

Philip was a great lover of pomp and luxury and a friend of 
letters, being the patron of Georges Chastelain, Olivier de la 
Marche and Antoine de la Salle, and the founder of the col- 
!ectim? of a~. k n o v ~  R S  the "Bihliothkql~e d~ Rol~rgogne" (nnw 
a t  Brussels), and also of the university of DBle (1421). He ad- 
ministered his estates wisely; promoted commerce and industry, 
particularly in Flanders; and left his son a well-lined treasury. 
H e  was thrice married: in 1409 to Michelle (d 1422), daughter 
of Charles VI. of France; in 1424 to Bonne of Artois (d. 1425); 
and in 1429 to Isabel (d. 147z), daughter of John I., king of 
Portugal, when he founded the order of the Golden Fleece. H e  
was succeeded by Charles, afterwards known as Charles the Bold, 
his only surviving son by Isabel. (R. P.;  X.) 

PHILISTINES. "Philistine" was the general name for the 
people of Philistia (Ass. PalaStu, PiliStu; Eg. #-r-s-t), a district 
embracing the rich lowlands on the Mediterranean coast from the 
neighbourhood of Jaffa (Joppa) to the Egyptian desert south of 
Gaza. On the subsequent extension of the name in its Greek form, 

. Palaestina, see PALESTINE. 
According to biblical tradition the Philistines are the remnant 

of Caphtor (Jer. xlvii. 4, Amos ix. 7), and the Caphtorim drove 
out the aboriginal Avvim from Gaza and district, as the Horites 
and Rephaim were displaced by Edom and Ammon (Deut. ii. 
23). These Caphtorim, as well as Ludim (Lydians) and other 
petty peoples, apparently of the Delta, are once reckoned to Egypt 
(Gen. x. 14). By Caphtor the Septuagint has sometimes under- 
stood Cappadocia, which indeed may be valid for its age, but the 
name is to  be identified with the Egyptian K(a)ptar,  which in 
later Ptolemaic times seems to mean Phoenicia, although the 
earlier Keftiu connoted Crete, and possibly "the south Anatolian 
coast as far as Cilicia" (Hall). The Cherethites, associated with 
the Philistine district ( I  Sam. xxx. 14, 16, Ezek. xxv. 16, Zeph. ii. 
5 seq.), are sometimes recognized by the Septuagint as Cretans, 
and, with the Pelethites, they form part of the royal bodyguard 
of Judaean kings (z Sam. viii. 18, xv. 18, xx. 7, I Ki. i. 38, 44; 
in 2 Sam. xx. 23 the Hebrew text has Carites). 

The earliest occurrence of the name "Philistines" outside the 
Old Testament is in Egypt, where the Purasati (Pulesati) are 
one of a great confederation from north Syria, Asia Minor and 
the Levant, which threatened Egypt in the 20th dynasty. They 
are not among the hordes enumerated earlier by Rameses 11. or 
Merneptah, but in the eighth year of Rameses 111. (c. 1194 B.c.); 
the Purasati (Pulesati) take part in a widespread movement on 
land and sea. The Syrian States were overwhelmed and the 
advance upon Egypt seemed irresistible. Rameses, however, col- 
lected a large fleet and an army of native troops and mercenaries 
and claimed decisive victories The Egyptian monuments depict 
the flight of the enemy. The sequel of the events is not known, 
though about a century later the Zakaray are found at  Dor, and 
treat with scant respect the suzerainty of Egypt. 

The Egyptian monuments represent the Purasati with a very 
distinctive feather head-dress resembling that of the Lycians and 
Mycenaeans Their general physiognomy is hardly Cilician or 
Hittite, but European, especially Greek. They fought with a 
broad-sword and carried a round shield. On archaeological 

grounds the Purasati were not Mycenaeans from Crete, despite 
tradition, but rather from Asia Minor (Lycia, Caria), though they 
may have passed some time in Crete. 

Pa les t ine  and t h e  West.-The Philistines appear in  the Old 
Testament as a Semitic or a t  least a Semitized people. Both the 
language and the religion were Semitic. The male god Dagon has 
his partner Astarte ( q q . ~ . ) ,  and Baal-zebub, a famous oracle of 
Ekron (2 Ki. i ) resembles the local "baals" of Palestine. Philistia 
seems to be completely Hellenized after the Persian age; but it 
is not certain that Greek culture pervaded all classes; foreign in- 
fluence probably always made itself felt upon the coast-towns. 
The use of the term tLXXb~$vXor, in Maccabaean and later writings 
(cf. the contemptuous hatred of Ben Sira, Ecclesiasticus 1. 26, and 
the author of Jubilees xxiv. 30 sqq.) expresses the conditions of 
the Greek age and the Maccabaean wars. The Mediterranean 
coast-land was always exposed t o  incursions of aliens; Carians 
appear as royal and temple guards a t  Jerusalem (2 Ki. xi. 4), and 
old Greek traditions tell of a Carian sea-power and relations be- 
tween Philistia and Greek lands. Even the presence of Carians 
and Ionians in the time of Psammetichus I .  may be assumed, and 
as these are planted at  Deineh it is notewnrthy that this place 
is also closely associated with a Jewish colony (viz., Tahpanhes, 
Jer. xliii., seq.). I n  fact, Palestinian intercourse with the West is 
fairly continuous; and excavation at  Beth-shan, Gezer, and other 
sites, has shown many important indications of Western influence, 
so that some authorities even recognize a "Philistine" pottery. 

History.-The Philistines form a confederation of five cities 
(Ashdod, Ascalon [Ashkelon] . Ekron, Gath and Gaza), which re- 
mained unconquered by the Israelites (Josh. xiii. 2 seq., Judges 
iii. 3 ;  contrast Josh. xv. 45-47, xix. 43). The institution of the 
Hebrew monarchy (c. 1025 B.c.) follows upon periods of Phi- 
listine oppression (Judges iii. 31, x. 7, I I ,  xiii. I ,  5 ; see SAMSON ; 
ELI; SAMUEL; SAUL; DAVID). Their subjugation is ascribed to 
Samuel ( I  Sam. vii. 13), Saul (xiv. 4 f ) ,  and David ( 2  Sam. viii. 
I ) .  They evidently recovered their independence, and twice within 
a short time the northern Israelites laid siege to  the border 
fortress of Gibbethon ( I  Ki. xv. 27, xvi. I 5).  The interrelations 
of the south Palestinian peoples follows from the unchangeable 
geographical conditions, and Judah always depended upon its 
relations with the Philistines on the west and with the Edomites 
and Arabian tribes on the south-east. "Philistia," with Edom and 
Beth-Omri (i.e., the Israelite kingdom), paid tribute to  the As- 
syrian king, Adad-Nirari 111. (c. 802 B.c.). The omission of 
Judah is noteworthy. I n  the later Assyrian period Philistia was 
mixed up in pro- and anti-Assyrian intrigues, and suffered from 
Tiglath-pileser (734), Sargon (720) and Sennacherib (700). In  
the 7th century Gaza, Ascalon, Ashdod and Ekron were Assyrian 
vassals, together with Judah, Moab and Edom-in all, 2 2  kings 
of the "Hittites." Herodotus mentions the Scythian invasion and 
sack of the temple of Aphrodite Urania (Astarte) a t  Ascalon, also 
the prolonged siege of Ashdod by Psammetichus, and the occu- 
pation of Kadytis (?  Gaza) by Necho. But the Babylonian em- 
pire followed upon traditional lines and thrust back Egypt, and 
Nabonidus (553 B.c.) claims his vassals as far as Gaza. The Per- 
sians took over the realm of their predecessors, and Gaza grew in 
importance as a seat of international commerce. Nehemiah 
speaks not of Philistines, but of Ashdodites (iv. 7). speaking an 
"Ashdodite" dialect (xiii. 24) ; just as Strabo regards the Jews, 
the Idumaeans, the Gazans and the Ashdodites as four cognate 
peoples having the common characteristic of combining agricul- 
ture with commerce. I n  southern Philistia, a t  least, Arabian im- 
migration became more pronounced. I n  the time of Cambyses 
Arabs were settled a t  Jenysos south of Gaza (Herod. iii. 5),  and 
when Alexander marched upon Egypt, Gaza with its army of 
Arabs and Persians offered a strenuous resistance. On the his- 
tory of the district see further GAZA; JEWS; MACCABEES; PALES- 
TINE. 

Trad i t ions  of t h e  Philistines.-The Philistines were promi- 
nent in popular tradition, and the story of Isaac and the Phi- 
listine Abimelech (Gen. xxvi., cf. xxi. 32) is of great interest for 
its unbiased picture of enmity, alliance and covenant. But a paral- 
lel story (xx.) is without this Philistine background. Similarly, 
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one account of the Israelite invasion conceived a conquest of 
earlier giant inhabitants (Anlkim), who survived in Gaza, Gath 
and Ashdod (Josh. xi. 21 seq., contrast xiii. 3),  but were driven 
out from Hebron by Caleb (Josh. xv. 14, cf .  Num. xiii. 22, 28). 
The Philistines themselves are called the remnant of the Aniikim 
(Jer. xlvii. 5, so the Septuagint), or as Capht6rim replace the 
earlier Avvim (Deut. ii. 23, see Josh. xiii. 3).  Samuel's great de- 
feat of the Philistines leads to "peace between Israel and the 
Amorites" ( I  Sam. uii. 14) ; and the migration of the Danites is 
placed after Samson's conflicts with the Philistines (Judges xviii. 
seq . ) ,  or is due to  the pressure of Amorites (i. 34). Even in 
David's fights with the Philistines in Judah, Jerusalem is Jebusite, 
neighbouring non-Israelite cities are Hivite or Amorite (Josh. ix. 
7, 2 Sam. xxi. 2) ,  and his strange adversaries find a close parallel 
in the semi-mythical sons of Anak (2 Sam. xxi. 16, 18, 20, 22). 
I n  another tradition, however, David is on intimate relations with 
a Philistine king, Achish (or Abimelech, Ps. xxxiv.), c f .  Isaac, 
p. 735.  Traditions agree that the Israelites had to fight for their 
freedom, but antagonism between Philistines and Israelites was 
not persistent. 

See further H.  R. Hall, Camb. Anc. Hist., iii. ch. xii. (with bibli- 
ography) ; and the articles on "Philistines" in Reallexikon d. Vorge- 
schichte (illustr. by Gallin) and Ency. Bib. ( G .  F.  Moore). (S. A. C.) 

PHILISTUS, Greek historian of Sicily, was born a t  Syracuse 
about the beginning of the Peloponnesian War (432 B.c.). He 
was a faithful supporter of the elder Dionysius, and commander 
of the citadel. I n  386 he was banished for secretly marrying the 
tyrant's niece. H e  commanded the fleet against Dion, but was 
defeated and put to  death (356). He settled a t  Thurii, but after- 
wards removed to Adria, where he remained until the death of 
Dionysius (366). He was then recalled by the younger Dionysius, 
whom he persuaded to dismiss Plato and Dion. During his stay 
a t  Adria, Philistus occupied himself with the composition of his 
ZLKEXLK~L, a history of Sicily in eleven books, down to 363, from 
which point the work was carried on by Athanas. Cicero (ad. Q. 
Fr. ii. 13) calls him "the miniature Thucydides" (pusillus Thucy-  
dides).  

See Diod. Sic. xiii. 103, xiv. 8, xv. 7, xvi. 11, 16; Plutarch, Dion. 
11-36; Cicero, Brutus, 17, De oratore, ii. 13; Quintihan, Instit. x. I, 74; 
fragments and life in C. W. Miiller, Fragmenta historicorum graecorum, 
vol. i. (1841) ; C. Wachsmuth, Einleitung i n  das Studium der alten 
Geschichte (f895) ; E. A. Freeman, History o f  Sicily (1891-94) ; A. 
Holm, Geschzchte Szciliens i m  Altert. (1870-98). 

PHILLIMORE, SIR ROBERT JOSEPH (181-8 j ) ,  
English judge, was born a t  Whitehall on Nov. 5 ,  1810. Edu- 
cated at  Westminster and Christ Church, Oxford, where a 
lifelong friendship with W. E. Gladstone began, his first appoint- 
ment was to a clerkship in the board of control, where he remained 
from 1832 to 1835. Admitted as an advocate at  Doctors' Com- 
mons in 1839, he was called to  the bar at  the Middle Temple in 
1841, and rose very rapidly. H e  was engaged as counsel in almost 
every case of importance that came before the admiralty, probate 
or divorce courts. H e  was appointed judge of the Cinque 
Ports in 1855, queen's counsel in 1858, and advocate-general in 
admiralty in 1862, and succeeded Stephen Lushington as judge 
of the court of arches five years later. Here his care, patience 
and courtesy, combined with unusual lucidity of expression, won 
general respect. H e  was the last judge of the old court of the 
lord high admiral; after the Judicature act he continued to sit 
as judge for the new admiralty, probate and divorce division until 
1883. H e  wrote Ecclesiastical L a w  o f  the  Church o f  England, a 
book which still holds its ground, Commentaries on Znter~ultional 
Law,  and a translation of Lessing's Laocoon. 

PHILLIMORE, WALTER GEORGE FRANK PHIL- 
LIMORE, 1st BARON (1845-1929), British judge, was born in 
London on Nov. 21, 184 5, the eldest son of Sir Robert Joseph 
Phillimore, Bart. ( q . ~ . ) .  H e  was educated at  Westminster and 
Christ Church, Oxford, and was called to  the Bar in 1868, He 
was made a judge in 1913, and promoted to the Court of Appeal in 
1913. H e  retired from the bench in 1916, and in 1918 was raised 
to the peerage. I n  1918 he became chairman of the naval prize 
tribunal. Lord I'hillimore was English representative on the com- 
mission which sat a t  The Hdgue in 1 9 2 0  to prepare the scheme of a 

permanent Court of International Justice. H e  died on March 13, 
1929. 

Lord Phillimore's publications include Three Centuries of Treaties 
o f  Peace and Their Teaching (1917) ; he also revised J. H. Blunt's 
Book o f  Church Law and several of his father's works. 

PKILLIPS, EDWARD (I  630--? 1696), English author, son 
of Edward Phillips of the crown office in chancery, and his wife 
Anne, only sister of John Milton, the poet, was born in Aug. 
1630 in the Strand, London. His father died in 1631, and Anne 
Phillips eventually married her husband's successor in the crown 
office, Thomas Agar. Edward Phillips and his younger brother, 
John, were educated by Milton. Edward entered Rlagdalen Hall, 
Oxford, in November 16j0, but left the university in 1651 to be 
a bookseller's clerk in London. H e  was tutor to the son of John 
Evelyn, 1663 to 1672, and in 1677-79 in the family of Henry 
Bennet, earl of Arlington. The date of his death is unknown but 
his last book is dated 1696. 

His most important work is Theatrum poetarum (1675), a list of 
the chief poets of all ages and countries, but principally of the English 
poets, with short critical notes and a prefatory Discourse of  the Poets 
and Poetry, which has usually been traced to Milton's hand. He also 
wrote A New World i n  Words, or a General Dictionary (1658), 
which went through many editions; a new edition of Baker's 
Chronicle, of which the section on the period from 1650 to 1658 was 
written by himself from the royalist standpoint; a supplement (1676) 
to John Speed's Theatre of Great Britain; and in 1684 Enchiridion 
linguae latinae, said to have been taken chiefly from notes prepared 
by Milton. Aubrey states that all Milton's papers came into Phillips's 
hands, and in 1694 he published a translation of his Letters of State 
with a valuable memoir. 

His brother, JOHN PHILLIPS (1631-1 706), in 1652 published 
a Latin reply to  the anonymous attack on Milton entitled Pro 
Rege e t  populo anglicano. H e  appears to  have acted as uqfficial 
secretary to Milton, but he published in 1655 a bitter attack on 
Puritanism entitled a Satyr  against Hypocrites. I n  1656 he was 
summoned before the privy council for his share in a book of 
licentious poems, Sportive W i t ,  which was suppressed by the 
authorities but almost immediately replaced by a similar collec- 
tion, W i t  and Drollery. 

An extended, but by no means friendly, account of the brothers 
is given by Wood, Athen. oxon. (ed. Bliss, iv. 764 seq.), where a long 
list of their works is dealt with. This formed the basis of William 
Godwin's Lives o f  Edward and John Phillips (ISIS), with which is 
reprinted Edward Phillips's Life of John Milton. 

PHILLIPS, STEPHEN (1868-I~I 5), British poet and 
dramatist, was born on July 28, 1868, a t  Somertown near Oxford, 
the son of the Rev. Stephen Phillips, precentor of Peterborough 
cathedral. H e  was educated at  Stratford and Peterborough gram- 
mar schools, and entered Queen's college, Cambridge; but during 
his first term a t  Cambridge, when F. R. Benson's dramatic com- 
pany visited the town, he joined it, and for six years played various 
small parts. I n  1890 a slender volume of verse was published a t  
Oxford with the title Primavera, which contained contributions 
by him and by his cousin, Laurence Binyon, and others. In  1894 
he published Eremus,  a long poem of loose structure in blank 
verse of a philosophical complexion. Poems  (1897) brought him 
many readers. George Alexander commissioned Phillips to write 
him a play, the result being Paolo and Francesca  goo), produced 
at  the St. James's Theatre in 1901. Other dramas in blank verse 
followed: Herod: a Tragedy  goo), Ulysses (1902), Tlze S i n  of 
David (19o4), and Nero (1906). I n  these plays, three of which 
were produced by Beerbohm Tree, the poet's avowed aim was 
to revitalize the method of the Greek drama. Paolo ayzd Francesca 
was the most successful. H e  died at  Deal, Kent, on Dec. 9, 1915. 

See a notice by Arthur Symons prefixed to the edition (1927) of 
his last play, Harold, which was first printed in the Poetry Review, 
Jan. and March 1916; also Sir Sidney Colvin in T. Humphrey Ward's 
English Poets (vol. v. 1918). 

PHILLIPS, WENDELL (1811-1884), American orator and 
reformer, was born in Boston on Nov. 29, 1811. His father, John 
Phillips (177-1823), a man of wealth and influence, graduated 
at  Harvard college in I 788, and became "town advocate and public 
prosecutor," and in 1822 first mayor of Boston. Phillips attended 
the public Latin school, entered Harvard college before he was 16 
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and graduated in 1831. H e  graduated a t  the Harvard law school 
in 1834, and was admitted to  the bar in Boston. H e  soon came 
under the influence of the anti-slavery movement, witnessing in 
1835 the mobbing, in Boston, of William Lloyd Garrison. 

A meeting was held on Dec. 8, 1837, a t  Faneujl Hall to express 
the sentiments of the people on the murder of Elijah P. Lovejoy, 
a t  Alton (Ill.) for defending his press from a pro-slavery mob. I n  
the course of the meeting a speech made in opposition to its 
general current by James T.  Austin, attorney-general of the State, 
who said that Lovejoy had died "as the fool dieth," and compared 
his murderers to  the men who threw the tea into Boston harbour 
just before the War of Independence. The speech seemed likely 
to divide the audience, when Wendell Phillips took the platform. 
"When I heard," he said, "the gentleman lay down principles which 
placed the murderers of Alton side by side with Otis and Han- 
cock, with Quincy and Adams, I thought these pictured lips 
(pointing t o  their portraits) would have broken into voice to  
rebuke the recreant American, the slanderer of the dead." This 
appeal not merely determined the sentiment of the meeting; i t  
gave Wendell Phillips his first fame and determined his career. 

Although loving his profession, and this cspccial!y for the 
opening it  gave in the direction of public life, he lived henceforth 
the life of an agitator, or, like his father, that of a "public prose- 
cutor." Accepting unhesitatingly the leadership of Garrison, and 
becoming like him a disunionist, he lived essentially a platform 
life, interested in a variety of subjects, but first and chiefly a n  
abolitionist. I n  1865, however, after the Civil War, he broke 
with Garrison over the question of discontinuing the Anti-Slavery 
Society; and from that date until the society was disbanded in 
1870, he, instead of Garrison, was its president. Phillips' style of 
eloquence was direct and brilliant, but eminently self-controlled. 
H e  may be said to  have introduced the direct and colloquial man- 
ner upon the American public platform. His logic, while never 
obtruded, was rarely a t  fault, but he loved the flash of the rapier, 
and was never happier than when he had to face a mob and utterly 
foil i t  by sheer superiority in fencing. The two volumes of his 
speeches, as edited by James Redpath, were fortunately made 
from verbatim reports, and they wisely enclose in parentheses 
those indications of favour or dissent from the audience which 
transformed so many of his speeches into exhibitions of gladiato- 
rial skill. After slavery had fallen Phillips associated himself freely 
with reformers occupied in other paths. He contended in later 
years for prohibition, woman suffrage and various penal and 
administrative reforms. H e  died in Boston on Feb. 2, 1884. 

See his Speeches, Lectures and Letters (1892) ; Lorenzo Sears, 
Wendell Phillips, Orator and Agitator (1909) ; also George L. Austin, 
The Li fe  and Times o f  Wendell Phillips (1888) ; C .  E. Russell, Story 
o f  Wendell Phillips: Soldier o f  the Common Good (1914); and George 
Edward Woodbury, Heart o f  M a n  and Other Papers (1920). 

PHILLIPSBURG, a town of Warren county, New Jersey, 
U S.A., on the Delaware river, opposite Easton, Pa.; served by 
the Central of New Jersey, the Lackamanna, the Lehigh and 
Hudson, the Lehigh Valley and the Pennsylvania railways and by 
bus lines. Pop. (1930) 19,255 and 18,314 in I940 by federal 
census. 

The city rises from the river bottom t o  bluffs commanding fine 
views. I t  has railroad shops and various other manufacturing in- 
dustries. Phillipsburg was settled about 1750, but it was only a 
straggling village until the h/lorris canal was constructed (182 j). 
An iron furnace was established in 1848, and the Central Railroad 
of New Jersey reached the town in 1852. 

It was incorporatrd in 1861. 
PEELLIPSITE, a mineral of the zeolite group; a hydrated 

potassium, calcium and aluminium silicate, approximating to 
(K2,Ca)A12(Si03)4.4H20. I t  varies somewhat in composition, and 
a variety ("pseudophillipsite" ) containing rather less silica has the 
formula (Kz,Ca)zA14Si5OI8.9H20. Crystals are monoclinic, but only 
complex cruciform twins are known, these being exactly like twins 
of harmotome ( q . v . ) ,  though the phillipsite crystals are usually 
smaller and more transparent and glassy. Spherical groups with a 
radially fibrous structure and bristled with crystals on the surface 
are not uncommon. The hardness is 44, and the specific gravity 
2.2. The species was named in 182 j after William Phillips; 

French mineralogists call i t  christianite (after Christian VIII.  of 
Denmark). 

Phillipsite is a mineral of secondary origin, and occurs with 
other zeolites in the amygdaloidal cavities of basic volcanic rocks; 
e.g., in the basalt of the Giant's Causeway in Co. Antrim and near 
Melbourne, Victoria, and in leucitite near Rome; while small crys- 
tals of recent formation occur in the masonry of the hot baths a t  
Plombikres and Bourbonne-les-Bains, France. Minute spherical 
aggregates embedded in red clay were dredged by the "Chal- 
lenger'' from the bottom of the central Pacific, where they had 
been formed by the decomposition of volcanic ash. 

PHILLPOTTS, EDEN (1862- ), British novelist, poet 
and dramatist, was born in India on Nov. 4, 1862, and educated 
a t  Plymouth. H e  was a clerk for ten years in the Sun fire insur- 
ance office, then studied for the stage, but turned his attention t o  
literature, producing a number of successful novels, many of them 
with a Devonshire setting. Among his more important works are 
the novels, Children of the Mist (1898); Sons o f  the Morniug 
(1900); Widecombe Fair (1913); studies of boyhood and ado- 
lescence, The Human Boy (1899); The Angle of Seventeen 
(19i 2) ; plays, The Farmer's 6t'ife (19i 7 )  ; $'ellow Sa~ids (with 
his daughter Adelaide Eden Phillpotts, 1926); and poems, The 
Iscariot (1912); Brother Beast (1928). 

PHILLPOTTS, HENRY ( I  7 78-1869), English bishop, was 
born a t  Bridgwater on May 6, 1778, and was educated a t  Glou- 
cester College school and Corpus Christi college, Oxford. H e  was 
consecrated bishop of Exeter in 1831, holding with the see a resi- 
dentiary canonry a t  Durham. I n  1819 he had defended the exist- 
ing poor law and the action of the Government in the "Peterloo 
massacre." In  18zj, he vehemently opposed Catholic emancipa- 
tion, engaging in a fierce polemic on the subject with Charles 
Butler (1750-1832). '(Henry of Exeter" continued to support the 
Tory party, even when i t  passed the Roman Catholic Emancipa- 
tion Act of 1829. He died on Sept. I 8,1869. The famous Gorham 
judgment was the outcome of his refusal to institute to the living 
of Brampford Speke a clergyman George Cornelius Gorham ( I  787- 
1857), who had openly disavowed his belief in baptismal regenera- 
tion; he denounced the equally famous Tract 90 in his episcopal 
charge of 1843. See Shutte, The Life of  Dr. Phillpotts (1863). 

PHILO, often called PHILO JUDAEUS, Jewish philosopher, 
appears to have spent his whole life a t  Alexandria, where he was 
probably born c. 2-10 B.C. His father Alexander was alabarch or 
arabarch (that is, probably, chief farmer of taxes on the Arabic 
side of the Nile), from which i t  may be concluded that the family 
was influential and wealthy (Jos., Ant. xviii. 8, I ) .  The only 
event of his life which can be actually dated belongs to A.D. 40, 
when Philo, then a man of advanced years, went from Alexandria 
to  Rome, to  persuade the emperor Gaius to abstain from claim- 
ing Divine honour of the Jews. Of this embassy Philo has left a 
full account ( D e  legutione ad Gaium). 

T h e  Hellenistic Jew.-Philo is the most important representa- 
tive of Hellenistic Judaism, and his writings give us the clearest 
view of what this development of Judaism in the diaspora wss 
and aimed at. 

Philo appears to  have been the greatest of all the Jewish phil- 
osophers of the Alexandrian school. On one side he is quite a 
Greek, on the other quite a Jew. His language is formed on the 
best classical models, especially Plato. He knows and often cites 
the great Greek poets, but his chief studies had been in Greek 
philosophy. His system was eclectic, but the borrowed elements 
are combined into a new unity with so much originality that he 
may fairly be regarded as representing a philosophy of his own, 
which has for its characteristic feature the constant prominence 
of a fundamental religious idea. Philo'i closest affinities are with 
Plato, the later Pythagoreans and the Stoics. Yet with all this 
Philo remained a Jew, and a great part of his writings is expressly 
directed to recommend Judaism to the respect and, if possible, the 
acceptance of the Greeks. H e  was not a stranger to the specifically 
Jewish culture that prevailed in Palestine; in Hebrew he was not 
proficient, but he had evidently made some study of that language. 
His method of exegesis is identical in form with that of the Pales- 
tinian scribes, and there are coincidences in matter. Philo recog- 



nized the Mosaic Scriptures of the Pentateuch as of absolute 
Divine authority and as containing all truth. The other Jewish 
Scriptures are also recognized as  prophetic, i.e., as the writings of 
inspired men, but he does not place them on the same lines with 
the law. Everything that is right and good in the doctrines of the 
Greek philosophers had already been quite as well, or even better, 
taught by Moses. Thus, since Philo had been deeply influenced by 
the teachings o i  Greek philosophy he actually finds in  the Penta- 
teuch everything which he had learned from the Greeks. From 
these premises he assumes as requiring no proof that the Greek 
philosophers must in  some way have drawn from Moses, a view 
indeed which is already expressed by  Aristobulus. These presup- 
positions were maintained by an allegorical interpretation of Scrip- 
ture. With its aid he discovers indications of the profoundest 
doctrines of philosophy in the simplest stories of the Pentateuch. 

H i s  Doct r ine  of God starts from the idea that God is a Being 
absolutely bare of quality. All quality in finite beings has limita- 
tion, and no limitation can be predicated of God, who is eternal, 
unchangeable, simple substance, free, self-sufficient, better than 
the good and the beautiful. T o  predicate any quality ( T O L ~ T ~ S )  
of God would be to  reduce Him to the sphere of finite existence. 
Of Him we can say only that H e  is, not what H e  is, and such 
purely negative predications as to  His being appear to Philo, as 
to the later Pythagoreans and the Neoplatonists, the only way of 
securing His absolute elevation above the world. At bottom, no 
doubt, the meaning of these negations is that God is the most per- 
fect being; and so, conversely, we are told that God contains all 
perfection, that H e  fills and encompasses all things with His being. 

A consistent application of Philo's abstract conception of God 
would exclude the possibility of any active relation of God to the 
world, and therefore of religion, for a Being absolutely without 
quality and movement cannot be conceived as actively concerned 
with the multiplicity of individual things. And so in fact Philo 
does teach that the absolute perfection, purity and loftiness of 
God would be violated by direct contact with imperfect, impure 
and finite things. But the possibility of a connection between God 
and the world is reached through a distinction which forms the 
most important point in  his theology and cosmology; the proper 
Being of God is distinguished from the infinite multiplicity of 
divine Ideas or Forces: God himself is without quality, but He 
disposes of an infinite variety of Divine Forces, through whose 
mediation an active relation of God to the world is brought about. 

M e d i a t i n g  Forces.-Philo's conception of the nature of these 
mediating Forces was self-contradictory. On the one hand they 
are nothing else than Ideas of individual things conceived in the 
mind of God, and as such ought to  have no other reality than that 
of immanent existence in God, and so Philo says expressly that 
the totality of Ideas, the ~ 6 u p o s  V O V T ~ S ,  is simply the Reason of 
God as  Creator (0coD X6yos fl677 K O ~ ~ O ~ O L O ~ V T O S ) .  Yet, on the 
other hand, they are represented as daemons or angels, hypostases 
distinct from God, individual entities existing independently and 
apart from Him. This vacillation, however, as Zeller and others 
have justly remarked, is necessarily involved in Philo's premises, 
for, on the one hand, it  is God who works in the world through 
His Ideas, and therefore they must be identical with God; but, on 
the other hand, God is not to come into direct contact with the 
world, and therefore the Forces through which H e  works must be 
distinct from Him. The same inevitable amphiboly dominates in 
what is taught as t o  the supreme Idea or Logos. Philo regards all 
individual Ideas as comprehended in one highest and most general 
Idea or Force-the unity of the individual Ideas-which he calls 
the Logos or Reason of God, and which is again regarded as opera- 
tive Reason. The Logos, therefore, is the highest mediator between 
God and the world, the firstborn son of God, the archangel who 
is the vehicle of all revelation, and the high priest who stands be- 
fore God on behalf of the world. Through him the world was 
created, and so he is identified with the creative Word of God in 
Genesis (the Greek Xbyos meaning both "reason" and "word"). 
Here again, we see, the philosopher is unable to  escape from the 
difficulty that the Logos is a t  once the immanent Reason of God, 
and yet also an hypostasis standing between God and the world. 
The whole doctrine of this mediatorial hypostasis is a strange 

intertwining of very dissimilar threads; on one side the way was 
prepared for i t  by  the older Jewish distinction between the Wis- 
dom of God and God Himself, of which we find the beginnings 
even in the Old Testament (Job xxviii. 12 seq.; Prov. viii., ix.), 
and the fuller development in the books of Ecclesiasticus and Wis- 
dom, the latter of which comes very near to  Philo's ideas if we 
substitute for the term "wisdom" that of (divine) "Reason." I n  
Greek philosophy, again, Philo, as we have seen, chiefly follows 
the Platonic doctrines of Ideas and the Soul of the World, and 
the Stoic doctrine of God as the X6yos or Reason operative in the 
world. In  its Stoic form the latter doctrine was pantheistic, but 
Philo could adapt i t  to  his purpose simply by drawing a sharper 
distinction between the Logos and the world. 

The World  and Creat ion,  in  Philo's doctrine, rest on the pre- 
supposition of an absolute metaphysical contrast between God and 
the world. The world can be ascribed to God only in so far as it 
is a cosmos or orderly world; its material substratum is not even 
indirectly referable to  God. Matter (6x7,  or, as the Stoics said, 
obuia) is a second principle, but in itself an empty one, its essence 
being a mere negation of all true being. I t  is a lifeless, unmoved, 
shapeless mass, out of which God formed the actual world by 
means of the Logos and divine Forces. Strictly, the world is only 
formed, not created, since matter did not originate with God. 

Philo's Doct r ine  of M a n  is also strictly dualistic, and is 
mainly derived from Plato. Man is a twofold being, with a higher 
and a lower origin. Of the pure souls which fill airy space, those 
nearest the earth are attracted by the sensible and descend into 
sensible bodies; these souls are the Godward side of man. But on 
his other side man is a creature of sense, and so has in him a foun- 
tain of sin and all evil. The body, therefore, is a prison, a coffin, 
or a grave for the soul which seeks t o  rise again to  God. The  
highest maxim of Philo's eth.ics is therefore deliverance from the 
world of sense and the mortification of all the impulses of sense. 
I n  carrying out this thought, Philo differs from the Stoics. The 
Stoics cast man upon his own resources; Philo points him to the 
assistance of God, without whom man, a captive to  sense, could 
never rise to true wisdom and virtue. Even in this life the truly 
wise and virtuous is lifted above his sensible existence, and enjoys 
in ecstasy the vision of God, his own consciousness sinking and 
disappearing in the Divine light. Beyond this ecstasy there lies 
but one further step, viz., entire liberation from the body of 
sense and the return of the soul to its original condition; it  came 
from God and must rise to  Him again. But natural death brings 
this consummation only to  those who, while they lived on earth, 
kept themselves free from attachment to  the things of sense; all 
others must a t  death pass into another body; transmigration of 
souls is in fact the necessary consequence of Philo's premises. 

Works.-The titles of the numerous extant writings of Philo 
present a t  first sight a most confusing multiplicity. More than 
three-fourths of them, however, are really mere sections of a small 
number of larger works. Three such great works on the Penta- 
teuch can be distinguished. 

I. The smallest of these is the Z q ~ r j p a ~ a  ~ a i  X&ac~s (Quaestiones 
et  solutiones), a short exposition of Genesis and Exodus, in the 
form of question and answer. The work is cited under this title 
by Eusebius (H.E. iii. 18, I, 5 ;  Praep. Ev.  vii. 13), and by later 
writers, but the Greek text is now almost wholly lost, and only 
about one-half preserved in an Armenian translation. Genesis 
seems to have occupied six books. Eusebius tells us that Exodus 
filled five books. I n  the Armenian translation, first published by 
the learned Mechitarist, J. Bapt. Aucher, in 1826, are preserved 
four books on Genesis and two on Exodus, but with lacunae. A 
Latin fragment, about half of the fourth book on Genesis (Phil. 
Jud. CZI. quaestt. . . . super Gen.), was first printed a t  Paris in 
1520. Of the Greek we have numerous but short fragments in 
various Florilegia. The interpretations in  this work are partly 
literal and partly allegorical. 

11. Philo's most important work is the Nbpwv iepijv MXqyopia~ 
(Euseb. H.E. ii. 18, I ;  Phot. Bibl. Cod. I O ~ ) ,  a vast and copious 
allegorical commentary on Genesis, dealing with chaps. ii.-iv., 
verse by verse, and with select passages in  the !ater chapters. The 
r&ders in view are mainly Jews, for the form is modelled on the 
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rabbinic Midrash. T h e  main idea is  that  the  characters which 
appear i n  Genesis are properly allegories o f  states o f  the soul 
( T P ~ T O L  T ~ S  $uxSjs). All persons and actions being interpreted i n  
this sense, the work as a whole is a very  extensive body o f  psychol- 
ogy and ethics. I t  begins with Gen. ii. I ,  for the De rnundi opificio, 
which treats o f  the  creation according t o  Gen. i., ii., does not belong 
t o  this series o f  allegorical commentaries, but  deals with the  
actual history o f  creation, and that under a quite different literary 
form. W i t h  this exception, however, the  N6pwv tLXXqyopiai in- 
cludes all the treatises i n  the first volume o f  Mangey's edition. 

111. A work o f  a very  different kind is the group o f  writings 
which we m a y  call " A n  Exposition o f  the  Mosaic Law for Gen- 
tiles," which, i n  spite o f  their very  various contents, present on 
nearer examination indubitable marks o f  close connection. I n  them 
Philo seeks t o  give an orderly view o f  the chief points o f  the 
Mosaic legislation in the Pentateuch, and t o  recommend i t  as 
valuable t o  Gentile readers. T h e  method o f  exposition is some- 
what more popular than i n  the  allegorical commentaries, for ,  
though that method o f  interpretation is not wholly excluded, the  
main object is t o  give such a view o f  the  legislation as Philo ac- 
cepted as historical. Th i s  work has three main divisions: ( a )  an 
Account o f  the creation ( K O U ~ O T O L ' ~ ' ~ )  which Moses put first t o  
show that his legislation was conformed t o  the will o f  nature, and 
that therefore those who followed i t  were true cosmopolitans; ( b )  
the Biographies o f  the  Virtuous-being, so t o  speak, the  living 
unwritten laws which, unlike written laws, present the general 
types o f  moral conduct; ( c )  Legislation Proper, i n  two subdivi- 
sions-(a) the t e n  principal chapters o f  the law, ( P )  the special 
laws belonging t o  each o f  these ten. An appendix adds a view o f  
such laws as do not  fall under the  rubrics o f  the decalogue. 

IV .  Besides the  above-named three great works on the Penta- 
teuch, Philo was the  author o f  a number o f  isolated writings, o f  
which the  following have reached us either in  their entirety or in  
fragments. ( I )  IIepi Piov Moakws (Vi ta  Mosis, lib. i.-iii., M.  ii. 
80-1'79). ( 2 )  IIepi 700 a h v r a  u w o ~ ~ a ? o v  d v a ~  kX~b6epov (Quod 
omnis probzls liber, M .  ii. 445-470). T h e  genuineness o f  the writ- 
ing now possessed b y  us is not undisputed: but  see Lucius, Der 
Essenismus ( 1 8 8 1 ) ,  pp. 13-23 ( 3 )  Eis @ X ~ K K O V  (Adversus Flac- 
cum, M .  ii. 517-544) and ( 4 )  IIepi b p e ~ i j v  ~ a i  apeupeias apbs 
I'h'iov ( D e  legatione ad Gaium, M .  ii. 545-600). These two  works 
have a very  intimate connection. I n  the  first Philo relates how the 
Roman governor, Flaccus, i n  Alexandria, towards the  beginning o f  
the reign o f  Caligula, allowed the  Alexandrian mob  t o  persecute the 
Jews. I n  the  second he relates the persecution under Caligula that 
divine honours should be  everywhere accorded t o  him,  and how 
the Jews o f  Alexandria i n  vain sought relief b y  a mission t o  Rome 
which was headed b y  Philo. These  were parts o f  a larger work, i n  
five books. ( 5 )  n e p i  apovoias ( D e  providentia). Th i s  work has 
reached us only i n  an Armenian translation, which has been edited, 
w i th  a Latin translation, b y  Aucher (see below), 1822. I t  is men- 
tioned b y  i t s  Greek title i n  Eusebius (H.E.  ii. 18, 6 ;  Praep. Ev. vii. 
20 fin.,viii. 13 fin.,ed. Gaisford).  ( 6 )  'AXitavGpos f i  aepi 700 X6yov 
E X E L V  r d  6.Xoya {&a ( D e  Alexandro e t  quod propriamrationem muta 
animaliu habeant; so Jerome, De  Vir. 111. c. 11 )  ; the Greek title 
is given i n  Euseb. H.E. ii. 18, 6. Th i s  also now exists only in  an 
Armenian translation, which has been edited b y  Aucher. T w o  
small Greek fragments occur i n  the  Florilegiz~m o f  Leontius and 
Johannes (Mai ,  Sou. vet.  nov. coll. vii. I ,  pp. 99, ~ o o a ) .  ( 7 )  
' T ~ T O ~ E T L K ~ ,  a writing now known t o  us  only through fragments 
preserved in  Euseb., Praep. E v .  viii. 6 ,  7. ( 8 )  nep i  'IovGaiwv, a 
title m e t  wi th  in  Euseb. H.E. ii. 18, 6. T h e  writing is no doubt the  
same as 'H 3a2pY Iov8aiwv b.rro)loyia, f rom which a quotation is  
given i n  Euseb. Praep. Ev. viii. 11. T o  this place also, perhaps, 
belongs the  De nobilitate ( M .  ii. 437-444), which treats o f  that 
true noblesse o f  wisdom which the  Jewish people does not lack. 

V. The doubtful treatises: ( I )  IIepi Piov ~ E W P ~ T L K O ~ ,  $ ~KET&V 
b p e ~ & v  ( D e  vita contemplativa) ; the  sole original account o f  an 
ascetic community known as the  Therapeutae (q.v.) having their 
home o n  the  shores o f  Lake Mareotis. ( 2 )  nep i  b@apaias ~ 6 a p o v  
( D e  incorruptibilitate rnundi), declared unauthentic b y  Z .  Frankel 
and J .  Bernays, has been defended b y  F.  Cumont. ( 3 )  IIepi 
~ b a p o v  ( D e   nund do). I t  i s  generally agreed that,  i n  L. Cohn's 

words, this is "nothing but  a compilation f r o m  various portions o f  
the aepi h@6apaias ~ 6 a p o v  and other Philonic works." ( 4 )  T w o  
discourses, De  Sampsone and De  l o w ,  extant only i n  Armenian, 
are unauthentic. (5) IIepl TO^ a h v r a  a ~ o v 6 a ~ o v  e b a ~  iXeb6epov 
(Quod omnis probus liber s i t )  m a y  be an early work o f  Philo, which 
P. Wendland believes t o  be  the  case. ( 6 )  IIepi wpovoias ( D e  pro- 
videntia), which w e  possess as a whole only i n  an Armenian ver- 
sion, consists o f  two  books, the  first o f  which appears t o  b e  i n  a 
Christian recension, but  there is no reason for  denying i ts  Philonic 
origin. 
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PHILOCTETES, son o f  Poeas king o f  the  Malians o f  M t .  
Oeta, a celebrated hero o f  the Trojan War .  Homer merely states 
that he  was distinguished for his prowess wi th  the  b o w ;  that h e  
was bitten b y  a snake on the journey t o  T r o y  and l e f t  behind i n  
the island o f  Lemnos;  and that he  subsequently returned home i n  
safety.  I n  the  post-Homeric accounts, Philoctetes or his father 
had been given the  bow and arrows o f  Heracles (see HERCULES)  
as a reward for kindling the  fire o n  Mt .  Oeta, o n  which the  hero 
immolated himself .  Philoctetes remained at  Lemnos till t h e  
tenth year o f  the  war. A n  oracle having declared that T r o y  could 
not be  taken without the  arrows o f  Heracles, Odysseus and 
Diomedes (or  Neoptolemus) were sent t o  f e t ch  Philoctetes. O n  
his arrival before  T r o y  he was healed o f  his wound b y  Machaon, 
and slew Paris; shortly afterwards the city was taken. O n  his 
return t o  his own country, finding that a revolt had broken out 
against h im ,  h e  again took ship and sailed for  Italy,  where he  
founded Petilia and Cremissa. H e  fell fighting o n  the side o f  a 
band o f  Rhodian colonists against some later immigrants f r o m  
Pallene i n  Achaea. His tomb  and sanctuary were shown a t  
Macalla, on the  coast o f  Bruttium. 

See Homer, Iliad, ii. 718, Odyssey, iii. 190, viii. 2 1 9 ;  Sophocles, 
Philoctetes, and Jebb's Introduction; Diod. Sic. iv. 38;  Dio Chrysos- 
tom, 52, 5 9 ;  Philostratus, Heroica, 6 ;  Strabo vi. 254; Hyginus, Fab. 
36, 1 0 2 .  

PHILODEMUS, Epicurean philosopher and poet, was born 
at Gadara i n  Coele-Syria early i n  the 1st century B.c., and settled 
in  Rome i n  the  t ime o f  Cicero. He  was a friend o f  Calpurnius 
Piso, and was implicated i n  his profligacy b y  Cicero ( i n  Pisonem, 
29) ,  who, however, praises h i m  warmly for his philosophic views 
and for the  elegans lascivia o f  his poems ( c f .  Horace, Satires, 
I .  2 .  120).  T h e  Greek anthology contains thirty-four o f  his epi- 
grams. Thirty-six treatises attributed t o  Philodemus were re- 
covered f rom a villa at Herculaneum. 

The Rhetoric has been edited by Sudhaus (1892-95) ; the De 
Ira and the De Pietate by  Gomperz (1864-65) ; the De Musica b y  
Kempke (1884)  ; De Vitiis b y  Ussing (1868)  ; De Morte by  Mekler 
( 1 8 8 6 ) .  See Hercul. Volum. (Oxford 1824 and 1861) ; Mayor on 
Cicero's De Natura deorum (1871)  ; hbenveg, Grundriss der Gesch. 
der Philosophie, Bd. I .  ( 1 9 2 6 ) .  

PHILOLAUS (b. c. 480),  Greek philosopher o f  the  Pytha- 
gorean school, born at Tarentum or a t  Crotona (so  Diog. 
Laert. viii. 84 ) ,  was probably a teacher o f  Democritus. A f t e r  the  
death o f  Pythagoras great dissensions prevailed in  the  cities o f  
lower Italy. According t o  some accounts, Philolaus, obliged t o  
flee, took refuge first i n  Lucania and then at  Thebes ,  where he  
had as pupils Simmias and Cebes, who subsequently, being still 
young men,  were present at the death o f  Socrates. Before this 
Philolaus had returned t o  Italy, where he  was the  teacher o f  
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Archytas. H e  entered deeply into the Pythagorean number theory, 
particularly dwelling on the properties inherent in the decad-the 
sum of the first four numbers. consequently the fourth triangular 
number, the tetractys (see Vit .  Pythag. ap. Phot. Bibl. p. 712)- 
which he called great, all-powerful', and all-producing. The great 
Pythagorean oath was taken by the sacred tetractys. The dis- 
covery of the regular solids is attributed to Pythagoras by Eude- 
mus, and Empedocles is stated to have been the first who main- 
tained that there are four elements. Philolaus, connecting these 
ideas, held that the elementary nature of bodies depends on their 
form, and assigned the tetrahedron to fire, the octahedron to air, 
the icosahedron to water, and the cube to earth; the dodecahedron 
he assigned to a fifth element, aether, or, as sQme think, to the 
universe (see Plut. de P1. Ph. ii. 6, &K 6 i  70; 6 ~ 6 e ~ a k 8 p o u  TT)V 
T O ;  x a v ~ b s  o+a?pav and Stob. Ecl. Phys. i. 10, 6 ~ 6 s  oq5aipas 
6 h ~ b s ) .  This theory, however superficial from the standpoint of 
observation, indicates considerable knowledge of geometry and 
gave a great impulse to its study. Following Parmenides, Philo- 
laus regarded the soul as a "mixture and harmony" of the bodily 
parts; he also assumed a substantial soul, whose existence in the 
body is an exile on account of sin. 

Philolaus was the first to propound the doctrine of the motion 
of the earth; some attribute this doctrine to  Pythagoras, but 
there is no evidence in support of their view. Philolaus supposed 
that the sphere of the fixed stars, the five planets, the sun, moon 
and earth, all moved round the central fire, which he called the 
hearth of the universe, the house of Zeus, and the mother of the 
gods (see Stob. Ecl. Pkys.  i. 488); but as these made up only 
nine revolving bodies he conceived, in accordance with his num- 
ber theory, a tenth, which he called counter-earth, h v ~ i ~ 0 w v .  He 
supposed the sun to be a disk of glass which reflects the light of 
the universe. He made the lunar month consist of 294 days, the 
lunar year of 354, and the solar year of 3655 days. H e  was the 
first who published a book on the Pythagorean doctrines, a trea- 
tise used by Plato in the composition of his Timaeus and t o  which 
the mystical name B ~ K X ~ L  is sonletimes given. 

For fragments see Ritter and Preller, Hist. Phil. Graecae (1898) 
and H .  Diels, D L ~  Fragnzente der Vorsokratiker, Bd. I .  (4th ed., 1922). 
See also Boeclih, Philolaus des Pythagoreers Lehren nebst den Bruch- 
slicken seines Werkes (1819) ; Schaarschmidt, Die augenblicke Schrift- 
stellerei des Philolaus (1864) ; Chaignet, Pythagore et la philosophie 
pythagoricienne, contenant les fragments de Philolaus et d'ilrchitas 
(1873) ; Th. Gomperz, Greek Thinkers (Eng. trans., I ~ O I ) ,  i.; J. 
Burnet, Early Greek Philosophy (3rd ed., 1920) ; Uberweg, Grundriss 
der Gesch. der Philosophie, Bd. I .  (1926) ; also art. PYTIIAGORAS. 

PHILOLOGICAL ARTICLES. I n  addition to  the general 
article PHILOLOGY and an outline of the ramifications of Com- 
parative Philology, the subject of GRAMMAR is exhaustively 
treated. All the main languages of the world have articles of their 
own, e.g., ARABIC LANGUAGE; CHINESE LANGUAGE; ENGLISH LAN- 
GUAGE ; FRENCH LANGUAGE ; GERMAN LANGUAGE ; GREEK LAN- 
GUAGE, AXCIENT and GREEK LANGUAGE, MODERN; HEBREW 

LANGUAGE; ITALIAN LANGUAGE; JAPANESE LANGUAGE; LATIN 

LANGUAGE; MANCHU LANGUAGE; MONGOLIAX LANGUAGE; POLY- 
NESIAN LANGUAGES; RUSSIAN LANGUAGE; SERBO-CROAT LAN- 
GUAGE; SPANISH LAXGUAGE; TURKISH LANGUAGE. This is by 
no means an exhaustive list as many little-known languages are 
included, e.g., BUSHMAN LAZGUAGES. I n  the event of a language 
not receiving discussion under its own name it may be discovered 
under the name of the family to which it  belongs, e.g., INDO- 
EUROPEANS: Language; CELTIC LANGUAGES, etc. There is a com- 
prehensive article on the subject of LANGUAGE itself; there are 
also articles on PHONETICS and PRONUNCIATION. 

PHILOLOGY. The word philology is here taken as mean- 
ing the science of language, i.e., the study of the structure and 
development of languages. thus corresponding to linguistics (Fr. 
linguistique and Ger. Sprachwissenschaft), but differing from 
philology, as it is generally understood on the Continent and 
sometimes in England where it means literary or classical scholar- 
ship; to the philologist in the latter sense language is one of the 
means to  the comprehension of the whole culture of some nation, 
but not an object of study for its own sake, as i t  is to the philol- 
ogist in the sense in which the word is here used. Though there 
has been, and still here and there may be, some antagonism be- 

tween the two lines of study, they cannot properly be separated 
without an injurious onesidedness, as language is closely bound 
up with the development and expression of the whole cultural life 
of any nation or race. 

Before A.D. 1800.-Though languages were studied in a 
scientific spirit for many centuries, i t  is not till the beginning of 
the 19th century that we see the rise of philology as it is now 
understood, with the chief stress laid on comparison of related 
languages and the historical development of their structures 

The Chinese had, centuries before our era, elaborate dictionaries 
of their own language. Similarly the Assyrians compiled lists of 
words and syllables with grammatical explanations. But they 
did not penetrate so deeply into the understanding and analysis of 
their own language as did the early Indians, whose grammatical 
investigations have had a far-reaching influence on European 
philology, especially in the 19th century. I t  was occupation with 
the sacred hymns and notably the Rigveda that gave the chief 
impulse to the study: each little detail was handed down with 
religious fidelity and was therefore carefully examined. We find 
in India painstaking investigations into phonetics with a minute 
description of each sound and its formation; further, precise ac- 
counts of the changes of sounds in the inflection and formation 
of words. What was studied was not only the r6le of sounds in 
isolated words, but also the modification which sounds underwent 
when words were pronounced in connected speech (sandhi). Each 
word was analysed into its elements: root, affixes to  form stems, 
and inflectional endings, and statistics were given of the occur- 
rence of each of these elements. I n  this way the earliest con- 
tributions were given to the building up of an etymological science. 
Among the Indian grammarians Panini ranks first; his work has 
been called "the most complete grammar existing for any lan- 
guage, dead or living." 

In  Greece philosophers discussed the ultimate origin of lan- 
guage, some holding that words had come into existence by na- 
ture, others that they were due t o  convention. Incidentally they 
indulged in the wildest etymological guesses. Aristotle gives the 
first beginnings of a division into parts of speech, and this was 
further developed by the Stoics, to  whom are due those names of 
the different cases which in their Latin translations are still in 
use with us. The Alexandrians are of importance through their 
scholarly treatment of the old classical literature. But the horizon 
was bounded: no "barbarous" tongue was thought worthy of 
study, and therefore no true insight into the essence of language 
could be gained. Roman grammarians did very little beyond 
imitating their Greek predecessors. Nor did the middle ages 
produce anything worthy of mention in this brief survey. 

From the 16th century onwards we find a growing number of 
descriptions of single languages, but very little was done for a 
comparative investigation of languages, except perhaps for the 
Semitic family. The foolish superstition, however, that all lan- 
guages descended from Hebrew as the language spoken in the 
garden of Eden, gave rise to many absurd etymologies. Leibniz 
was one of the first to entertain saner ideas with regard to  the 
division of languages according to their relationship; like some 
of his contemporaries he was also interested in the idea of a uni- 
versal language for  scientific purposes. Among valuable works 
of the 18th century we shall here mention only the comprehensive, 
but uncritical collections of words and specimens from all the 
then known languages; the best of them are due to  Pallas (1786, 
1791) and to Hervas y Panduro (1784, 1800-05); these were 
superseded by Adelung's Mithridates (1806-17). D. Jenisch's 
Philosophisch-kritische Vergleicht~rtg . . . von vierzehn Sprachen 
Europens (1796) is a comparative appraisement of languages 
chiefly from an aesthetic point of view and thus totally different 
from what we now understand by comparative philology. 

Rise of Compara t ive  Philology.-The discovery of Sanskrit 
gave a mighty impulse to linguistic studies, though the work of 
the French Jesuit missionary Coerdoux (1767) with its com- 
parison of Sanskrit with Latin was not printed till 40 years later. 
More importance was attached at  the time to Sir William Jones's 
often quoted words (1796) in which he drew the conclusion from 
the grammatical structure of Sanskrit, Greek and Latin that they 
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had "sprung from some common source, which perhaps no longer 
exists." This paved the way for the recognition of the great 
Aryan or Indo-European family of languages, and in 1799 Gyir- 
mathi proved that Magyar (Hungarian) was related to  Finnic and 
thus laid the foundation of Finno-Ugric philology. 

I n  the beginning of the 19th century these sporadic hints were 
worked up in a more systen~atic way. The chief impulses came 
about the same time from three men of genius, the Dane, Rasmus 
Rask, and the two Germans, Franz Bopp and Jacob Grimm. 
Rask saw the importance of sound laws and formulated the Ger- 
manic consonant shift before Grimm; he classified not only 
Aryan, but also Finno-Ugric and Dravidian languages and gave an 
excellent exposition of the methodological principles of the new 
science. Bopp started from Sanskrit, but successively submitted 
a greater and greater number of the Aryan languages to penetrat- 
ing study and wrote the first comprehensive comparative grammar 
of all these languages-a work which exercised an enormous in- 
fluence on linguistic studies all over Europe. Grimm was chiefly 
occupied with the Germanic group and brought out a very im- 
portant grammar of all the languages of that group with the 
main strcss laid on historic dcvclopmcnt. Bopp and Crimm had 
a great number of followers, chiefly in Germany-of the elder 
generation only one scholar can be mentioned here: Pott, whose 
etymological investigations cleared much new ground. Chairs of 
comparative philology were founded in many universities, and 
periodicals were devoted to the science, the most important for a 
long time being Kuhn's Zeitschrift fur vergleichende Sprachforsch- 
ung. The new points of view (comparative and historical) soon 
affected all branches of linguistics, and a number of special "phi- 
lologies'" came into existence with similar objects and methods, 
Romanic philology headed by Diez, Slavic by Schleicher and 
Miklosich, Keltic by Zeuss. For  the classical languages Georg 
Curtius's researches were of very great importance. 

The chief leader in Aryan philology about 1860 was August 
Schleicher, whose Co?npendium der vergleickenden Grammatik 
(1st ed. 1861) had far-reaching influence, especially through its 
insistence on regularity of sound-changes and through its bold 
attempts a t  reconstructing theoretical forms of primitive Aryan, 
which he took as the starting points for  his explanations of forms 
actually existing. But the system was too rigid and rectilinear to 
do justice to  the complexity of linguistic life; the whole was 
vitiated by the dogmatic assumption that primitive Aryan had 
a very simple structure with only three vowels ( i ,  a, zr), and 
that the whole evolution had taken place in prehistoric times 
through three periods, a root-period, a period of agglutination, 
and finally one of inflection, while the historic period had wit- 
nessed only decay. 

New Views.--A new era may be dated from about 1875, when 
a series of important discoveries profoundly modified the views 
of scholars about the primitive structure of our family of lan- 
guages. The way had to some extent been paved through the 
sober discussions of the nature of language in general found in 
the works of J. N. Madvig and W. D. Whitney; of still greater 
importance was the study of phonetics, which now came to be 
more generally recognized as the necessary basis of all linguistic 
investigation. The study of the complicated phonetic systems of 
living languages shattered the belief in the extreme simplicity 
of primitive Aryan. The realization of the extremely important 
part played by analogy formations in the evolution of modem 
languages led t o  a wider application of the principle of analogy 
to the explanation of forms in the older stages. Thus a great 
many seemingly exceptional forms were explained in a natural 
way; and a new school of comparativists triumphantly proclaimed 
that phonetic laws admitted of no exceptions; sound laws and 
analogy sufficed between them to account for the historic de- 
velopment of forms. 

The most important discovery of that period was the "palatal 
law," by  which certain consonantal peculiarities were used to 
prove that Sanskrit in prehistoric times had had a vocalic system 
similar to  that of Greek, with e and o in definite cases where 
Sanskrit as we know it has uniformly a. The belief in the ab- 
solute primitivity of Sanskrit, which had been a dogma in the 

first period, could thus be maintained no longer, and some feat- 
ures of European languages, which had been supposed to be later 
developments, were now seen to be remnants of the oldest acces- 
sible form of the Aryan languages. The theory of the vowel alter- 
nation found, for instance, in Greek X e i m ,  XiXo~ra, E ~ L T O V  and 
still surviving in English drifzk, drank, drunk (ablaut, gradation 
or apophony) was completely reversed, the grade l ip being now 
considered a weakening of leip, instead of being taken as  the 
original stage, of vqhi~h leip was an expansion. Karl Verner dis- 
covered the astonishing fact that differences in  Germanic con- 
sonants, like that between German t in Vater and d in Bruder, 
found their explanation in primeval accent-conditions preserved 
in their oldest form in Sanskrit only, and that the difference be- 
tween s in English was and r in were was connected with the fact 
that the singulars of perfect tenses in Sanskrit are stressed on 
the root, but plurals on the ending. All this opened new vistas 
and gave fresh impulses to Aryan philology. A codification of 
Aryan grammar according to the new views was given in Brug- 
mann's Grundriss der vergleichenden Graftzfnatik der indoger- 
manischen Sprachen (2nd ed. 189 7-19161, while the theoretical 
basis was worked out in H. Faiil's Ptir~iipien der Sprackge:ihichte 
(4th ed. 1909) and B. Delbruck's Einleitung in das Sprach- 
stz~diz~nz (5th ed. 1908); Delbriick also wrote the first compre- 
hensive Aryan syntax (Vergleichende Syntax der indoger- 
manisclten Sprachen, 1893-1 goo). 

A r y a n  Languages.-For several decades there had been no 
doubt as t o  what languages were Aryan, and the relation to it  
even of Albanian and Armenian had now been settled. But the 
20th century has brought the discovery of new languages be- 
longing a t  any rate peripherically to  the Aryan family, namely 
Tokharian (really two different languages) and one of the Hittite 
languages. These present several features not paralleled in the 
other Aryan languages and not yet sufficiently cleared up in spite 
of the keen interest and labours of several scholars. Attempts have 
also been made to demonstrate a more remote affinity between 
the Aryan and two other great families of languages: that with 
the Finno-Ugric family seems highly probable. 

A most interesting attempt has recently been made to prove 
a primitive relationship between Aryan and Sumerian (C. Autran, 
Szrme'rien e t  Ifzdo-Europe'en, Paris, 1925). Some of the similarities 
adduced are very striking, but there are so many difficulties in 
the grammatical structure of the two languages that the kinship 
must a t  present be considered an open question. 

Outside the Aryan languages much excellent work has been 
done, especially since the methods developed in Aryan phiiology 
have penetrated into the other domains. In  many of them his- 
torical research is made impossible by the fact that we have 
only recent texts and descriptions; but sometimes the co-existence 
of several related languages permit us to some extent to draw 
conclusions backwards to  a state in which the now separate lan- 
guages formed one whole: thus with regard to  primitive Bantu 
("Ur-Bantu"). Some languages found in old inscriptions have 
baffled all attempts a t  comprehension, among them Etruscan. 

L a n g u a g e  a n d  Rac ia l  Psychology.-While most of those 
who have dealt with the general problems of the nature of lan- 
guage and its development have started, as was natural, from 
the European languages and the great family of languages to  
which they belong, there have been other scholars whose en- 
deavours have been especially directed towards the understanding 
of the psychology of language and who have therefore to a great 
extent gone outside the languages spoken by civilized nations 
to ascertain relations between the language of a race and its cul- 
ture and mental characteristics. A pioneer in that direction was 
Wilhelm v. Humboldt, whose great work on the Kawi language 
was prefaced by a profound investigation into the differences in 
structure of the various human languages and their influence on 
the mental development of man (1836-40). His chief disciple 
was H. Steinthal, who in numerous works treated of the relation 
between language, logic and psychology. His best work, Charak- 
feristik der lzauptsachlichsten Typen  des Sprachbaz~es (ISGO), 
was completely remodelled in 1893 by F. nfisteli and in this shape 
is still a most useful survey of the grammatical structure of 
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some of the most outstanding lahguages with psychological in- 
terpretation. Excellent work was done in the same direction by 
H. C. der Gabelentz and his son G ~ ~ ~ ~ ,  both of them pas- 
sessing wide linguistic knowledge and psychological acumen. A 
small, but very valuable work is F. N. Finck, Die Haupt typen des 
Sprachbazrs (Leipzig, 1 ~ 1 0 ) ,  with its analysis of eight select lin- 
guistic structures on the basis of one text from each language. 

In 1900 the well-known German philosopher W. Wundt, em- 
ploying the whole apparatus of modern psychologists and part 
of that of linguists, made an attempt to  present a consistent corn- 
prehensive survey of linguistic phenomena (Viilkerpsyclzologie, 
I. Die Sprache),  but his views met with little acceptance on the 
part either of philologists ( ~ ~ l b ~ u ~ k ,  sctterlin) or of 
phers (Marty). A recent school in Germany, headed by K. Voss- 
ler, tries to  connect grammar with the state of civilization in 
general and of literature in particular, interpreting linguistic 
developments and grammatical peculiarities in  terms of national 
psychology. 

The psychological aspect and the emotional importance of 
language in general has been studied recently with great ardour. 
Among those who have lately contributed to  this side of philology 
are: F. ~ a u t h n e r ,  A. Marty, Ch. Bally, E. Cassirer, J. van Gin- 
neken and H. Delacroix. 

Language and Histor~'-Linguistic research has very often 
been invoked to assist in settling historical questions. Important 
results have been arrived at  through investigation of place-names 
(9 .v . ) .  The history of a nation's culture can be illustrated through 
a study of successive strata of loan-words. (See  LANGUAGE.) The 
question of the Scandinavian origin of the Russian empire has 
been definitely settled through the names in the oldest sources. 
I t  is now possible to  speak of linguistic archaeology as a separate 
branch of science, see especially such important works as V. 
Hehn> Rultzrrpflanzen und (6th ed', 1 ~ 9 4 ) ;  O' 
Schrader, SPrfichvergleichuw u7zd urgeschichte (3rd ed., Jena, 
1906) ; 0. Schrader, Reallexikon der indogermanischen Altertums- 
kurtde (2nd ed. 1917); J. HOOPS, Waldbiiume und KulturPllanzen 
im gerinanischen Altertuln (Strasbourg, 1905); S.  Feist, Kultur,  
Ausbreifz~ng and Herkumft der Indoger?nanen ( I  913). 

Languages Of the survey of the known Ian- 
guages of the inhabited earth with short grammatical sketches 
and brief specimens was given in Friedrich Muller's Grundriss der 
SpraCl~wi~~ensclZaf t  ( 4  vols., Wien, 1876-88). The attempt has 
never been renewed on SO extensive a scale. F. N. Finck, Die 
Sprachstiimfne des Erdkreises (Leipzig, ~ g o g ) ,  gives a bare enu- 
rneration of the names of languages, but the great work Les La%- 
gues MOnde by A. Meillet et COhen '9'4) 
does not content itself with this, but gives valuable discussions 
on many problems connected with the present state of linguistic 
science with regard t o  some, a t  least, of the linguistic groups, 
An extremely bold attempt a t  proving relationship between all 
existing languages and thus establishing the monogenesis of human 
language is found in various works by A. Trombetti, most elab- 
orately in Element i  d i  Glottologia (Bologna, 1923) ; most philol- 
ogists prefer not to  commit themselves either to this theory or 
definitely to the opposite theory of polygenesis, but to leave 
the question open as impossible of solution a t  present. An 
equally bold attempt is made in the recent book by Father W. 
Schmidt, Die Sprachfamilien und Sprachenkreise der Erde (Hei- 
delberg, 1926) : he tries to  group all known languages genetically 1 
and then to show intimate connection between a series of phe- 
nomena-phonetic traits, such as the distinction between voiced 
and voiceless consonants, initial and final sounds and sound- 
groups, morphological peculiarities (number, exclusive and in- 
clusive pronouns, gender, numeral systems), syntactical features 
(place of genitive and adjective)-on the one hand and on the 
other hand ancient centres and migrations of cultural phenomena: 
totemism, agriculture, matriarchy, etc. 

B ~ B L I ~ G R A P H Y . - H ~ S ~ O ~ ~  of Philology: 0. Jespersen, Language, Book 
I. (1~22) ; W. Streitberg, Die Erforschz~ng der ind0germanische.n 
~prachen (only two volumes of a planned great work have appeared, 
dealing with Greek, Latin, Keltic, Slavic and Albanian, 1916-17) ; 
Stand und Aufgaben der Sprachzbissenschaft, Festscltrift f<r w. Streit. 
berg (1924) ; H .  Pedersen, Sprogvideftskaben i det 19. Aarhundrede 

BYZANTIUM-PHILOPOEMEN 
(1924) ; V. Thornsen, Gesclzichte der Sprachwissenschaft (1927). 

For general bibliography see the two works mentioned above, ~ e s  
Langues du Monde, and W .  Schmidt, Die Sprachfamilien. See also 
under LANGUAGE and GRAMMAR. (0. J.) 

PHILO OF BYZANTIUM, Greek writer On mechanics8 
flourished during the latter half of the and century B.C. (accord- ing a century He was the author a large 
work ( M ~ I x ~ v ~ K $  u b v r a t ~ s ) ,  of which considerable ~ o r t i o n s  re- main. 

b , S ' t r  (:;Sf;; ~ ~ ~ ; t S $ ~ ~ $ , ~ ~ ~ 9 " , g " e  Spirituazi- 

PHILO OF LARISSA, Greek philosopher of the first half of 
the 1st century B.C. During the Mithridatic wars he left Athens 
and took up his residence in Rome. ~e was a pupil of  lito om- 
~ C ~ U S ,  whom he succeeded as head of the ~ h i r d  or ~ e w  Acad- 
emy. According to Sextus Empiricus, he was the founder of the 
Fourth Academy, but other writers refuse t o  admit the separate 
existence of more than three academies (see ACADEMY, GREEK). 
In  Rome he lectured on rhetoric and philosophy, and collected 
many eminent pupils, amongst whom Cicero was the most famous. 

See Grysar, Die Akademiker Plzilo und Antiochus (1849) ; Hermann, 
De Philone Larissaeo (GBttingen, 1851 arid 1855) ; and Uberweg, 
Grundriss der Gesch. der Philosophie, Bd. I .  (1~26). 

PHILOPATRIS, the title of a dialogue formerly attributed t o  
Lucian, but now generally admitted to be spurious. The scene is 
laid at  Constantinople. A certain Triephon, who has been con- 
verted to Christianity by a bald, long-nosed Galilaean, who was 
carried up through the air into the third heaven (an evident 
allusion to St. Paul), meets a friend, Critias, who is in a state of 
great excitement. Triephon inquires the reason, and the invo- 
cation of Zeus by Critias leads to  a discussion on paganism and 
Christianity, in which all the gods proposed by Critias are re- 
jected by Triephon, who finally suggests that Critias should swear 
by the Trinity. Critias goes on to relate how he had been intro- 

duced to a gathering of pessimists, who predicted all kinds of 
disturbances in the empire and defeat a t  the hands of its enemies. 
The Philopatris was for a long time regarded as an attack upon 
Christianity, and assigned to the time of Julian the Apostate (em- 
peror 361-363). Chronological indications led Niebuhr t o  ascribe 
it  to the reign of Nicephorus Phocas (963-969), a view now gen- 

erally supported. 
BIBL IoCRAPRY.-EditionS by ,. M. Ges,,er and C. B. Hase 

in the Bonn Corpus scriptorum hist. byz. (1828), vol. xi.; also included 
in Jacobitz's edition of Lucian (1839). See B. G. Niebuhr, "Ueber das 
Alter des Dialogs Philopatris" in his Kleine historische Schrifteil, vol. 
ii. (1843) ; R. Crampe, Philopatris. Ein heidnisches ~ o n v e n t i k e l  des 
siebenten Jahrhunderts zu Constantinopel (1894) ; C .  Stach, who 
shows its late origin by linguistic tests, De Philopatride (Cracow, 
1894) ; S. Reinach, Revue archkologique, "01. i. (1902) ; and, for 
further authorities, article by Von Dobschiitz in Herzog-Hauck, 
Realefrcyklopadie fur protestantische ~heologie  (1904). 

PHILOPOEMEN (253-184 B.c.), Greek general, was born 
at  Megalopolis, and educated by the academic philosophers Ecde- 
mus and Demophanes or Megalophanes. I n  233-2 Philopoemen 
skilfully evacuated Megalopolis before the attack of Cleomenes 
III. ,  and distinguished himself a t  Sellasia (222). The next eleven 
years he spent as a condottiere in Crete. Elected commander of 
the League's cavalry on his return, he reorganized that force and 
defeated the Aetolians on the Elean frontier (210). Appointed to 
the chief command two years later, he introduced heavy armour 
and close formation for the infantry, and with a well-trained army 
beat Machanidas of Sparta, near Mantinea. The new "liberator" 
was now so famous that Philip V. of Macedon attempted to poison 
him. I n  202-1 Philopoemen drove Nabis, the Spartan tyrant, from 
Messene and routed him off Tegea. After another long sojourn 
in Crete he again received the command against Nabis. Though 
unsuccessful a t  sea, he almost annihilated Nabis's land force near 
Gythium, but was prevented by the Roman Flamininus from 
taking Sparta. I n   go Philopoemen protected Sparta, which mean- 
while had joined the League and thereupon seceded, but punished 
a renewed defection so cruelly as to draw the censure of Rome. 

1 ~t M~~~~~~ ho likewise checked a revolt but when that city 
/ again rebelled, in 184, he was captured in a skirmish and promptly / executed. Philopoemen's great m e s t  lies in his having restored 
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and moon. Our world, which is only one of many, is cylindrical in 
form, and swings free in space. 

A~zaxicimerzes (?590-525 B.c.) identified primary matter with 
air, because i t  has the greatest mobility and is indispensable to 
life. H e  was the first to  attempt to explain the process by which 
primary matter gives rise to the vast variety of things. The 
processes he suggested are condensation and rarefaction. By con- 
densation air is  changed into water or earth; by rarefaction it  is 
changed into fire. (See IONIAK SCIIOOL OF PHILOSOPHY.) 

Pythagoreanism.-The early Ionian or Milesian school of 
philosophy was brought to  an abrupt end by the Persian conquest 
of Ionia. This calamity was followed by a revival of Orphic and 
similar mystery religions which influenced some of the philoso- 
phers, and so led to the foundation of the Pythagorean school. 

Pythagoras ( ? j p - j o o  B.c.) was a kind of philosophical re- 
vivalist. Influenced by the reawakening of religious interest 
among his contemporaries, Pythagoras endeavoured to combine 
religion with philosophy, and founded a t  Kroton (in southern 
Italy) a kind of religious brotherhood with a philosophic bias- 
something between a cloister and a college, in fact, the prototype 
probably of the mediaeval universities of Europe. I n  the history 
of thought the most noteworthy feature of the teaching of Pytha- 
goras and his schsol is to  be found in the stress laid on "form" 
rather than "matter," as the ultimate principle of things. The 
study of music taught Pythagoras that the concordance of a suc- 
cession of notes depends on certain proportions between the 
lengths of the strings on which they are produced. H e  was greatly 
impressed by  this discovery of the importance of proportion. 
And the discovery was applied in all sorts of directions. For 
example, one proportion of the elementary qualities of the body 
(hot and cold, dry and wet) constitutes health; another disease. 
I t  was also used as the key to the riddle of the universe. Numeri- 
cal proportion thus came t o  be treated as the "principle" of things, 
in the same kind of way as the earlier philosophers had treated 
water, fire, etc., as  primary matter. The Pythagorean view was 
expressed in the dictum that "all things are numbers." I n  order 
t o  understand this seemingly odd dictum, i t  is necessary to  realize 
first of all how numbers were thought of a t  that time, and how 
easily numbers were then confused with geometrical figures. 
Numbers used t o  be represented by means of dots arranged in 
geometrical patterns, as they still are on cards and dominoes, e.g.; 
and numbers were described as triangular, or square, or oblong 
according to the geometrical arrangement of the dots representing 
them. Next, i t  will be observed that this custom rather encour- 
aged the identification of the unit of number with the dot or point. 
And since lines can be analysed into the points, and planes into 
the lines, and solids into the planes that bound them, it  could 
easily appear that i t  is the points that make the lines, that make 
the planes, that make the solids. And once the point was identified 
with the unit of number, i t  could be easily supposed that all 
things are constructed out of numbers. The Pythagorean doctrine 
is of importance chiefly because its idea of proportions or con- 
figurations was responsible partly for Plato's doctrine of "Ideas" 
and Aristotle's theory of "Forms." (See PYTHAGORAS.) 

T h e  Elea t ic  School, like the Pythagorean school, was founded 
in southern Italy by an Ionian refugee. I ts  centre was in  Elea. 
Unlike the founder of Pythagoreanism the founder of the Eleatic 
school seems to have been nettled rather than carried away by 
the religious revival of the time, especially by the superstition 
which accompanied it. But the importance of the school lies in 
its metaphysics-it has, indeed, been described as  the first really 
metaphysical school. 

Xenopha?zes of Colophon ( ? 5  70-480 B.c.), the founder of the 
Eleatic school, is chiefly noteworthy for his very scathing attack 
on the Homeric, Hesiodic and similar anthropomorphic concep- 
tions of the gods. "Mortals," he remarked, "believe that the gods 
come into being a s  they themselves do, that they have senses, 
voice, body. . . . But if oxen or lions had hands, oxen would 
make gods like oxen, horses would make gods like horses." He 
himself believed in one God, altogether different from man. "There 
is one supreme God . . . like to  mortals neither in body nor in 
thought." I n  fact, Xenophanes was a pantheist, as seems clear 

from his reported utterance: "The All is One, and the One is 
God " At all events this conception of the unity of Being or of 
ultimate reality, became the leading tenet of his school. 

Parmenides of Elea (?j1c-480 B.c.) was the most important 
member of the Eleatic group. H e  is reported to  have considered 
things "from the standpoint of the notion," that is, presumably, 
from the standpoint of their being intelligible or thinkable. The 
chief doctrines ascribed to him are expressed in the statements: 
"only Being is"; "birthless it  is and deathless . . . for ever it  
stands a continuous One"; "all is full of being . . . no defect is 
there in it." Apparently he considered i t  unthinkable that any- 
thing should come into being out of nothing or pass into nothing. 
So he regarded reality as eternal-uncreated and imperishable. 
There is no empty space, "all is full of being," and so there is 
no possibility of motion. Reality was apparently a finite, spherical, 
motionless, continuous plenum, and change, movement and the 
very existence of ordinary discrete things illusory. 

Zeno (?490-420 B.c.) supplied the bestUknown arguments in 
support of Eleatic monism. His famous paradoxes were intended 
to show the absurdities involved in the position of pluralism, that 
is the view that reality is not one but a n~ultiplicity, a many. I n  
opposition to  the Pythagorean conception of reality as a multi- 
plicity of spatial units, he argued that if so even a line must 
consist of an infinite number of points, and if each point has no 
magnitude then any thing must be infinitely small, but if the 
point has magnitude then each thing is infinitely great. 

Melissus (?440 B.c.) modified the teaching of Parmenides to  
the extent of regarding reality as infinite. His contention was 
that if the real were finite i t  could only be bounded by empty 
space. Hence Parmenides' rejection of empty space really com- 
mitted him to the view that reality is infinite. Similarly, he 
regarded the non-existence of empty space as a reason for the 
impossibility of the existence of a multiplicity of discrete things. 
Being is one and immutable and can only be apprehended by 
thought. (See ELEATIC SCHOOL.) 

The arguments of Zeno and Melissus were largely directed 
against the views of Heraclitus, Anaxagoras and Empedocles. 

Heraclitzu (?j40-475 B.c.) held that fire is the primal matter. 
The naturalistic trend of thought is very marked in Heraclitus, 
as is evident from the following fragment. "This one order of 
all things was created by none of the gods, nor yet by any of man- 
kind, but it  ever was, and is, and shall be-eternal fire-ignited 
by measure and extinguished by measure." Matter as conceived 
by Heraclitus is always changing and always moving, though its 
movements often elude our observation. 

The world "begins" as a mass of fire, some changing partly 
into water. The water changes partly into earth and partly into 
vapour. The vapour returns to fire. The earth changes back to 
water, and from water to  vapour and thence t o  fire again. And 
then the cycle of changes begins all over again, each complete 
stage being marked by a mass of fire a t  the beginning and a t  its 
end. The greatest service rendered by Heraclitus consists in his 
insistence on what may be called universal law-all changes begin 
"by measure." As regularity was naturally regarded as a sign 
of intelligence, Heraclitus posited the existence of "universal 
reason" side by side with primal matter, or as part of it, and 
regarded it  as the one thing that is permanent in the ceaseless flux 
of changes. Another idea for which Heraclitus is noteworthy is 
that of the struggle for existence, which he conceived to charac- 
terize all things, and to be good for them. 

Anaxagoras (?so-428 B.c.) held that originally there was not 
one kind of primal matter but a multiplicity of all sorts of parts 
or "seeds" of things. These were all mixed up  in chaotic con- 
fusion. But they were sorted out and arranged in an orderly 
manner by the "intelligence" or "reason" which pervades the uni- 
verse This reason is omniscient and omnipotent, but was still 
conceived by Anaxagoras in a semi-material fashion. This doc- 
trine of the multiplicity of "seeds," through new combinations of 
which new things come into being, and by the separation of which 
they cease to  be, paved the way for the atomic theory. The con- 
ception of "mind" or "reason" as introducing order into things 
was subsequently adapted by Aristotle. Most important, per- 
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haps, is the fact that Anaxagoras went to Athens about 462 B.C. 
and so helped to transplant Ionian philosophy to the city of 
Pericles. 

Empedocles of Agrigentum ( ? 4 9 0 - ~ ~ 0  B.c.) regarded reality as 
eternal, but not as one. I t  is composed of a multiplicity of ele- 
ments or "roots." Of such "roots" there are four kinds, namely, 
earth, water, air and fire. These four kinds of elements combine 
to  form the various things there are, and which cease to  be when 
the component elements separate again. In  order to account for 
the combination and separation, Empedocles postulated two en- 
tities o r  principles, namely, attraction and repulsion, or "love" 
and "hate." And as a physiologist he compared the relation of 
these two entities t o  the "roots" with the relation of air and 
blood to the living body. His quaint biological speculations are 
noteworthy for their implicit assumption of the conception of 
the "survival of the fittest." 

The Atomists.-The pluralist opposition to the Eleatic con- 
ception of reality as a static, immutable One, culminated in the 
atomic theory. This was first formulated by Leucippus (?joo- 
430 B.c.), who first insisted on the reality of empty space, which 
used to be regarded as "non-being." But the atomic theory is 
chiefly associated with the name of his disciple, Democritus, who is 
commonly described as "the father of physics." 

Democritvs (?460-3 jo B.c.) is the most important Greek 
exponent of the atomic theory and the mechanistic method of 
explanation which is intimately associated with it. According t o  
Democritus atoms and space are the only ultimate realities. The 
atoms were conceived by him to be of various sizes and shapes. 
And all the main differences in  composite bodies were reduced to 
differences in  the (a) size and shape, ( b )  position, and (c) ar- 
rangement of the atoms composing them. The atoms may thus 
be described as the alphabet of the universe, and Aristotle actu- 
ally illustrates these distinctions of Democritus by means of letters 
of the alphabet. Using Roman instead of Greek letters, the above 
distinctions may be illustrated as follows: (a)  The letters A and 
M are different in size and in shape; (b)  the letters M and W are 
different in respect of position; (c) The  syllables and MA 
are different in respect of arrangement. The last distinction (6) 
is clearly reminiscent of the "Figure" or "Form" of the Pytha- 
goreans. I t  is especially worth noting that the Atomists held that 
the atoms are naturally endowed with motion, and so avoided. the 
problem, which perplexed all subsequent ages until the time of 
Newton, as to  how passive matter was set in motion. The natural 
mobility of atoms seemed to require a void or empty space for  
them to move in. Hence the recognition by the Atomists of the 
existence of space. Now the atoms flitting about in all directions 
collide, some of them get hooked together and combine in various 
ways owing t o  their various shapes; then the larger constellations 
of them enclose other atoms or smaller clusters of them, and so 
all sorts of things are produced, including whole systems or 
worlds. Under certain conditions the various clusters break up 
again into separate atoms. The systematic attempt to explain 
everything in terms of matter and motion necessitated then, as 
subsequently, the denial of the ultimate reality of the so-called 
secondary qualities-colour, sound, taste, smell, etc. So the 
atomists dismissed them as mere "conventions," that is, as the 
effects of human intervention, or as merely subjective or illusory 
appearances. (See DEMOCRITUS.) 

THE GOLDEN AGE OF GREEK PHILOSOPHY 
The Sophists.-After their victory over the Persians, the 

Greeks experienced something similar to the change of general 
outlook that was brought about by the great World War 24 
centuries later. The desire for the good things of life spread among 
wider circles of people. And there was an increased desire for  
knowledge, a t  once as a good thing in itself, as a social and 
political aid, and possibly as a means to  a new orientation after 
the shock to traditional beliefs and habits which is generally 
caused by a great upheaval like a war. The general demand for 
knowledge naturally produced a supply of popular teachers. And 
so the Sophists came into being. These "wise men," or teachers 
of wisdom, rendered valuable services to the cause of general 

education. They not only helped to create a wider interest in 
philosophical and other problems but by their criticisms compelled 
greater thinkers t o  probe more deeply into the questions raised. 
Except among reactionaries, who, then, as always, showed hos- 
tility to  the enlightenment of the people, the Sophists enjoyed a 
good repute among their contemporaries; i~ was only long after- 
wards that the term Sophist became derogatory. The most famous 
of the Sophists were Protagoras, Georgias, Hippias, and Prodicus. 
As teachers of the art of debate it was their business to  show how 
to make the best of even a weak case. I n  order t o  make a public 
display of their own skill in the a r t  of defence it would have been 
futile merely to  defend generally accepted views-anybody might 
do that. They could give much better proof of their skill by 
defending lost causes, paradoxes, views that seemed strange or 
even absurd a t  first-they had to "make the worse case appear 
the stronger," as Aristophanes complained. The effect of all 
this was sure to be demoralizing upon some of the young Athen- 
ians. And their criticism of existing social and political institu- 
tions was no doubt distasteful to  some of the propertied and 
influential people. Hence their unpopularity with some. I n  the 
history of phiiosophy their importance consists mainly ir, the 
interest which they aroused in ethical problems and in problems of 
knowledge. The most important doctrine associated with their 
name is that enunciated by Protagoras in the dictum: "Man is 
the measure of all things." By this he meant that there is no such 
thing as universally valid knowledge. Different people have 
different views, and for each person that is true which he, honestly 
and to the best of his ability, believes to  be true. Similarly with 
moral goodness. I n  a world of merely relative standards, some of 
the Sophists maintained, i t  was no good pursuing truth; better 
t o  adapt oneself to the practical needs of life in  the environment 
in which he finds himself. (See SOPHISTS.) 

Socrates (469-399 B.c.) was counted by his conten~poraries 
among the Sophists. For he, too, was interested in  educating 
young people by means of discussions (though he taught without 
pay); he also was interested in problems of human conduct 
rather than in problems about the ultimate nature of reality; 
and he also did not see absolute truth in the opinions commonly 
entertained. But, unlike the Sophists, he did believe in the 
possibility of knowledge, provided it  were pursued in the right 
way. And the way which he proposed is that known subsequently 
as the Socratic Method (9.v.). This method consisted essentially 
in checking one's ideas by constant reference to relevant instances 
until they are transformed into universally valid concepts or 
ideas. I n  essence it  is an inductive method proceeding by elimi- 
nation, though Socrates applied it  to  a sphere of problems in 
which the relevant data could be obtained by merely cross- 
examining people. Ideas checked and corrected in this way so as 
to agree with the relevant facts are true, and altogether above the 
merely fluctuating opinions of men based on bare sense-percep- 
tion, or tradition, or hearsay. SO convinced was Socrates of the 
possibility of real knowledge, and so impressed with its im- 
portance, that he based all else upon it, identifying moral good, or 
virtue, with knowledge. By thus identifying virtue with knowledge, 
he may have thought that he also cured morality of the mere 
relativity which the Sophists had found in it. Yet he was con- 
demned as a corrupter of the young, and died as the first known 
martyr in the cause of philosophy. (See SOCRATES.) 

T h e  Successors of Socrates.-As Socrates had never given 
formal instruction and, moreover, left no writings behind him, it 
was easy and natural for different people to have different impres- 
sions of his teaching. 

Aristippus and the Cyre?taics laid stress on the cheerfulness of 
Socrates and his capacity for reasonable enjoyment when an 
opportunity presented itself. They taught accordingly, a hedonis- 
tic ethic, with pleasure as the highest good. (See CYRENAICS.) 

Antisthenes and the Cynics on the other hand, were impressed 
chiefly with Socrates' indifference to hardships of every kind, 
his readiness to go without things when necessary. They accord- 
ingly preached the simple life, ~ n d  Diogenes carried it  so far as to  
reduce it almost to the life of a dog. (See CYNICS.) 

Eziclid cznd the iWegarians were interested mainly in Socrates' 
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conception of the nature of real knowledge, namely, that it con- 
sists of properly formed concepts, as distinguished from mere 
opinions based on mere observation. Accordingly, they adopted 
a rather sceptical attitude towards sense-perception and sense- 
objects, and developed, in connection with this sceptical propa- 
ganda, a form of disputation or eristic which became notorious 
for its excessive subtlety. But by far the most important of the 
informal disciples of Socrates was Plato, who, to some extent, 
shared the views of the Megarians. (See MEGARIAN SCHOOL.) 

Plato (427-347 B.c.) first studied philosophy under a follower 
of Heraclitus. At the age of 2 0  he came under the influence of 
Socrates and remained in close touch with him until his death in 
399. Plato then travelled for a while in southern Italy where he 
came into contact with the Pythagoreans. All these influences may 
be discerned in his philosophy, which they helped t o  shape. When 
in 387 Plato opened a school (the Academy) in Athens, the 
Pythagorean spirit betrayed its presence in the inscription: "Let 
no one who knows no Geometry come under my roof." 

Plato's philosophy is one of epistemological and ontological 
idealism. The way in which he arrived a t  it may be briefly indi- 
cated as follows: H e  agreed with Heraclitus that all objects of 
sense-perception are in ceaseless flux, undergoing incalculable 
changes. No universal truth can therefore be asserted about this 
"ever-rolling stream." On the other hand, Plato also agreed with 
Socrates that real knowledge is possible, but only in the form of 
concepts or universal truths. So he concluded that the objects of 
real knowledge are not the ever-changing things of the sensible 
world, but supra-sensible objects which are immutable and eter- 
nal. These supra-sensible, eternal, immutable objects he called 
"Ideas" or "Forms." The world of change is not, indeed, a mere 
illusion. But it  consists of things that have only a lower degree 
of reality, things that are but poor imitations of the corresponding 
"Ideas" after which they are named. Plato thus distinguished two 
principal types of object and two principal types of cognition 

imperfect form in which they have been transmitted to US) con- 
tain contributions, and very important contributions, to all the 
main departments of philosophy, of most of which he may be 
regarded as the founder. And besides being the great architect 
of the whole structure of philosophy, and the most comprehensive 
or versatile of all philosophers, he also gathers up practically 
all that was best in ancient philosophy. 

For 20 years Aristotle studied in Plato's Academy (367-347), 
and his own phiIosophy, though different in many ways from that 
of Plato, contains important Platonic elements. Undoubtedly 
Aristotle was more realistic, more empirical than Plato; and that 
will account for most of the other differences between them. But 
even that primary difference must not be exaggerated. 

The general tendency of Plato's philosophy was to divide the 
universe into two parts, the relation between which he did not 
make clear. On the one hand, there was the world of becoming, 
of change, of sense, enjoying a n  inferior sort of reality; on the 
other hand, the world of being, the world of ideas, eternal and 
supremely real, and only remotely "copied" by the inferior world 
of change. Such, a t  all events, was Aristotle's interpretation of 
Plato, and he did not agree with such a disruption of the cosmos. 
While agreeing with Socrates and with Plato on the importance 
of ideas in the sense of concepts, if there is to  be real knowledge, 
he felt that Plato's conception of "Ideas," and their aloofness 
from the particular objects of sense-perception, offered no ex- 
planation at  all, for the relation of "copying" was a mere meta- 
phor. Yet the primary business of "ideas" is to explain the world 
of experience, not merely to constitute an additional world. 

I The fundamental ontological conceptions in the philosophy of 
Aristotle are those of Matter and Form. The term Form is 
essentially equivalent to Plato's "Idea," which was itself a n  off- 
spring of the Pythagorean "Form." The early Ionians were only , concerned with the problem of primary matter; Pythagoras had 
been so preoccupied with "Form" that he almost forgot matter, 

corresponding to them. Real knowledge (or science, or the higher or regarded "Form" as the primal matter or stuff of all things; 
kind of cognition) has "Ideas" for its objects. Sense-perception I Plato had removed the "Forms" or "Ideas" from the material 
is but '(opinion," a lower kind of cognition, which has the world 
of change for  its objects. Or, again, knowledge is concerned with 
the world of (eternal) Being; "opinion" is concerned with the 
world of mere "becoming" and passing away. 

world into a heaven of their own; Aristotle endeavoured to get a 
right conception of both matter and form, and of the relation 
between them. The conclusion a t  which he arrived was that form 
is immanent in matter, the ideal is immanent in the material, the 

I t  is possible that what Plato really meant by his "Ideas" was universal is immanent in  the particular; they are not generally 
the "laws" of things and events; that when he described the divorced from each other, they are distinguishable but not sep- 
ordinary things of the sensible world as "copies" of the "Ideas" / arable. To  understand Aristotle's view it  is well to remember 
he simply meant that they conform more or less to those laws; and 
that the "copies" are poor in the sense that their conformity to law 
is only approximate, not exact. However this may be, Plato's con- 
ception of the world is that of a real system. But it  is a teleologi- 
cal system, not a merely mechanical system. He gives expression 
to this conception by identifying the essence of the universe with 
"the Good." The conception was probably the result of Socratic 
influence. Socrates had identified the real character, or essence, 
of a thing with what it is good for. He had made enemies by his 
insistence that rulers and generals, etc., are not merely people who 
catch enough votes to be elected to  office, but people who really 
know the business of a ruler, or of a general, etc., who really are 
"good for" the end in view. By extending this conception to all 
things, Plato conceived all things as adapted to various ends, these 
ends as subordinated or adapted to higher ends, and so on to a 
final end, "the Good," which is the purpose or ultimate end of the 
universe as a whole. (See ACADEMY, GREEK; ETHICS, HISTORY OF; 
KSOWLEDGE, THEORY OF; PSYCHOLOGY, HISTORY OF.) 

Philosophy is an attitude of mind as well as a system of ideas. 
As an inspirer of the philosophic attitude Plato has never been 
surpassed, and but rarely equalled, if a t  all. Philosophy needs 
both the ideas and the attitude. Great philosophic ideas, 
indeed, are impossible without the philosophic attitude But there 
is a kind of enthusiastic attitude that seems to be possible without 
ideas. And the teaching of philosophy has often suffered from it. 

Aristotle. (384-322 B.c.) is in some ways the most impor- 

that he was the greatest biologist of antiquity, perhaps of all 
times. Plato was a geometrician, and that before the invention of 
co-ordinate geometry. His preoccupation was with ideal geo- 
metrical figures, eternal and static. His "IdeasJ' were conceived 
by his mind after the pattern of these eternal and static figures. 
Aristotle was a biologist preoccupied with the phenomena of 
growth and development, the transition from the potential to the 
actual, froin the seed to the embryo, and from the embryo t o  
the fully developed form of animal. 

Aristotle, accordingly, was not perplexed by phenomena of 
change, and did not consider process incompatible with reality. 
And so he distinguished in all things matter from form, the rela- 
tively raw stuff from the relatively finished product H e  applied 
the distinction all round, not to material things only. The dis- 
tinction naturally cannot be quite the same in all cases, and it  
is relative in more senses than one. The "form" of a statue is a 
"shape" as distinguished from the marble which constitutes its 
"matter"; the "form" of a human character is a certain "organ- 
isation" of the instincts and impulses which constitute the raw 
material before they have been "licked into shape"; the "form" 
of a plant, an animal, a man consists of a certain "function"- 

/ nutrition, sensibility. and reason respectively-which distinguishes 
it from what is below it in the scale of existence; and so on. 
Again, nothing is entirely without "form." Even the block of 
marble has some shape before it becomes a statue; impulses and 

I instincts have some sort of co-ordination at  every stage in the 
tant thinker in the history of ancient philosophy. I t  was he who 1 process of character formation; and the things which in virtue of 
gave to philosophy the articulation which it has retained more their several highest functions are plants, or animals, or men wou!d 
or less ever since. His writings (even in the incomplete and 1 still be something even in the absence of those functions, only 
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they would be different; that is, they would have different forms. 

I n  the last resort, even the crudest kind of matter, the so-called 
four elements (earth, water, air, fire), recognized by Greek phil- 
osophers since the time of Empedocles (?483-430), were not re- 
garded by Aristotle as pure formless matter, but as primal matter 
which had assumed different "forms" in consequence of the differ- 
ent combinations of their ultimate qualities (hot, cold, dry, moist). 
Pure, formless matter was simply a limiting conception. The 
whole state of any thing still capable of further development was 
regarded as "matter" in relation to the process, or function, etc., 
which would complete it, and which was called its "form"; yet 
within that so-called "matter" one would as naturally distinguish 
a "form" or something which distinguished it from a still less 
developed state or condition (actual or imaginary). I n  most cases, 
however, this series of relative distinctions has its limits. A 
material object, e.g., cannot have less "form" than the four ele- 
ments have. But there is usually also a limit to the highest 
"form" which certain kinds of matter can assume. A block of 
marble may become a statue or an image of some kind; it can- 
not become a plant, or an animal, etc. An acorn may become a 
5apling, and this sapling may grow into an oak, but it cannot grow 
into anything else. Still, though Aristotle believed in the fixity 
of species. he could compare the great and wonderful variety of 
things, and arrange them imaginatively in a kind of ascending 
series or "scale of nature." 

Such a scale beginning with the lowest types of matter, with 
their suggestion of mere "formless" matter as an imaginary limit- 
ing case, and ascending through the various forms of life the 
"matter" of which becomes richer and richer in "forms" (when 
regarded from below) naturally suggested an upper limiting case; 
namely, some being who has realized the highest perfection or 
completeness, who cannot therefore be regarded as "matter" for 
further development, but only as "form." This highest being 
Aristotle identified with God. Like Plato's '(Good," Aristotle's 
God was an "Idea" in Plato's sense (the only Platonic idea that 
Aristotle accepted), and the "end" or final cause of the universe. 
Aristotle conceived of all things as being somehow drawn towards 
God, and as going through the various processes of change and 
motion in consequence of this attraction. I n  this way, he con- 
ceived, God may, by His mere presence, cause all the changes and 
movements of things without Himself either moving or changing 
-He is the Unmoved hfover of the universe. For Aristotle, how- 
ever, God is not the Creator of the universe. For the universe is 
eternal. Matter is eternal; and all the Forms are eternal, because 
there is no break in the succession of each Form's individual em- 
bodiments in matter. The effect of God's presence in the universe 
is that as the object of the world's desire He induces the already 
existing "matter" to develop its potentialities by assuming higher 
"forms." (See ARISTOTLE; LOGIC, HISTORY OF; ETHICS, HISTORY 
OF; KNOWLEDGE, THEORY OF; PSYCHOLOGY, HISTORY OF.) 

ANCIENT PHILOSOPHY AFTER ARISTOTLE 

Greek philosophy continued to flourish more or less for several 
centuries after the death of Aristotle. But its character was 
changed in some important respects. Plato and Aristotle attached 
supreme value to  theoretical reflection as such. This is evident 
from their conception of God, for whom they could conceive no 
higher activity than thought. But Greek conditions in the latter 
part of the 4th century B.C. were not favourable to such dis- 
interested thought. After the battle of Chaeronea, in 338 B.c., 
the Greeks lost their independence, and the Macedonian ascen- 
dancy, even if i t  was not an unmixed evil, created too many prac- 
tical problems to leave much scope for abstract speculations. 
People who turned to philosophy did so mainly in search of some 
kind of moral or religious tonic. Hence the subordination of 
theoretical to ethical discussions in post-Aristotelian philosophy. 
The most important of the Greek schools of philosophy after 
Aristotle were the Epicureans, the Stoics and the Sceptics. They 
were all interested mainly in the moral problems of human life, 
and their history belongs chiefly to the history of ethics. 

Epicurus (?341-271 B.c.) and the Epicureans put no intrinsic 
value on knowledge. I t s  value, according to them, consists entirely 

in its usefulness for practical purposes. The study of nature is 
useful mainly because i t  emancipates us from groundless fears 
and superstitions. The study of human nature also has some 
value as an aid to self-control. But most other studies they 
despised as learned lumber. Under the circumstances, they were 
not likely to make any valuable contributions to  metaphysical 
theory. Yet we owe them something. As a reaction against the 
idealism and teleology of Plato and Aristotle, the Epicureans 
embraced the atomic theory of Democritus with its mechanistic 
explanations of all things. Even the soul was regarded as cor- 
poreal, ('composed of fine particles dispersed all over the body, 
most nearly resembling wind with an admixture of heat"; for, 
says Epicurus, "it is impossible to  conceive anything incorporeal 
except empty space"; '(hence those who call soul incorporeal talk 
foolishly." I n  the 2nd century B c. Epicureanism obtained a foot- 
hold in Rome, and there produced its most famous exponent in 
Lucretius (95-51 B.c.), whose poem, On the Nature of Things, 
contains the classic account of ancient atomism. I n  ethics they 
developed the hedonism of the Cyrenaics. While regarding pleasure 
as the only good, they distinguished different kinds, as well as 
degrees of pleasure, valuing mental pleasures, especially those 
resulting from the practice of virtue, above all others. (See 
EPICURUS; HEDONISM; ETHICS, HISTORY OF.) 

Zeno (?336-264 B.c.) and the Stoics also attached no intrinsic 
importance to knowledge. They valued it only as an aid to virtue 
and judged truths pragmatically. Just as the Epicureans adopted 
the atomist philosophy instead of evolving a philosophy of their 
own, so the Stoics adopted, with modifications, the philosophy of 
Aristotle, which they changed into a pantheistic view. Substi- 
tuting the concepts "body" and "soul" for the Aristotelian "mat- 
ter" and "form," they conceived the universe as an organic whole, 
having both body (or matter) and soul (or force, or reason). All 
things are but parts of the one organic universe, which pursues 
a rational course and directs the development of all its parts. 
So completely rational and in conformity with universal law was 
the "One and All" conceived to be that no room was left for 
arbitrariness or caprice. I t  is a t  once God and Nature. Provi- 
dence and Destiny. A hymn composed by the Stoic Cleanthes 
(?331-233 B.c.) is one of the most famous expressions of panthe- 
ism in the history of literature. With such a conception of nature 
the Stoics naturally identified virtuous conduct with life accord- 
ing to  nature, and this it  could only be by being in harmony with 
the universal reason pervading nature. Rational self-control was 
set up as the only good, because it  makes one independent of 
external circumstances, free and contented. As with Epicureans so 
with the Stoics, one of their most celebrated members was a Ro- 
man-the Emperor Marczrs Aurelizls ( I  2 1-180 A.D.) . (See STOICS ; 
ETHICS, HISTORY OF; LOGIC, HISTORY OF; PANTHEISM.) 

Pyrrho (?360-270 B.c.) and the Sceptics were much more 
interested in philosophic theory than were the Epicureans or the 
Stoics. They paid special attention to epistemology. But the con- 
clusions they arrived at were not flattering to human knowledge 
so-called. Pyrrho was of opinion that things are too incalculable 
and unaccountable to warrant any conviction whatever, so that 
the right attitude of mind is one of sceptical neutrality. Such 
an attitude has its advantages, for it  is conducive to  peace of 
mind. Most troubles, he held, are disappointments resulting from 
rash judgments and anticipations. Those who renounce all claims 
to knowledge might attain to the same equanimity which the 
Epicureans and Stoics sought to attain with the aid of knowledge. 
The most important of the Sceptics was Carneades (213-129 
B.c.). H e  carried on a systematic campaign against the dogmatic 
assumptions of his predecessors and contemporaries, attacking 
more especially the tendency of the Stoics and others to  identify 
cosmic regularity with a cosmic reason, the widespread habit of 
ascribing human attributes to God, the entirely insufficient evi- 
dence on the strength of which God's existence was believed in, 
and the habit of ignoring the existence of unmerited evil in order 
to  exonerate God from all responsibility for it. Even Hume 
(1711-1776) and other modern sceptics did little more than adapt 
the arguments of Carneades. (See SCEPTICISM.) 

Ethically, the three schools, Epicureans, Stoics and Sceptics, 
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were really very similar. They all regarded peace of mind as the 
highest good attainable, and they all emphasized the need of 
emancipating oneself from the bondage of external circumstances. 

Philo ( ? 2 5  B.c.-A.D. 50) and the Neo-Platonists. One result of 
Macedonian ascendancy has already been pointed'out in ex- 
planation of the predominance of ethics in post-Aristotelian 
philosophy. Another effect i t  had was that it  tended to break 
down national barriers. The different nationalities under Mace- 
donian sway were thrown together, and Greek thinkers were 
brought into touch with the East. The cosmopolitanism of the 
Stoics was probably influenced by this. But Neo-Platonism is a 
more obvious result of the contact between East and West. 
Alexandria was the great intellectual centre where East and West 
met together. The East needed more philosophy, the West more 
religion, and Neo-Platonism was an attempt to make the best of 
both. The philosophy which had a very marked religious side 
was that of Plato. The new movement, accordingly, was first 
regarded as a form of Platonism. Eventually, however, it was 
re-named Neo-Platonism. Of the early Neo-Platonists the best 
known is Philo Judaeus of Alexandria. H e  was the head of a 
group of cultured Jews who tried to harmonize Hebrew religion 
with Greek philosophy. By interpreting the Bible allegorically, 
Philo sought to  read Platonism into Hebraism and Hebraism into 
Platonism. But Neo-Platonism owes its success mainly t o  Plotinus 
(A.D. 204-270) and Proclus (410-485). This school also may 
claim a distinguished Roman as one of its adherents; namely, the 
Emperor Julian the Apostate (reigned 361-363). 

According to Plotinus, the ultimate source of all things is God, 
of whom it is impossible to  predicate anything, because He is 
logically prior to  anything that can be predicated. Now, God, 
acting on a creative impulse, created a Spirit (voGs) somewhat 
like Himself. This Spirit, acting on a like impulse, created another, 
namely the World-Soul. This created other souls, and so on until 
the series of productions in accordance with the law of diminish- 
ing s~ i r i tua l  returns ends in that extremely low kind of souls 
cayled matter. The process of creation is u~ual ly conceived as a 
kind of emanation, analogous t o  the sun's emission of light; 
sometimes, however, creation seems to be reduced to a logical or 
quasi-logical relationship. The World-Soul (the creation of the 
first Spirit created directly by  God) is conceived as a group or 
system of spirits very like the Platonic "Ideas," at  once thoughts 
and objects, but perfect and immutable. As the creations or 
emanations are held to  be immanent in the creators, the Neo-Pla- 
tonist universe in really one spiritual system, all the parts of which 
are spiritual though in varying degrees. The human soul has 
fallen from a higher grade of spirituality, and can only regain 
this by a training in asceticism and mysticism and after a series 
of successive births. The Neo-Platonism of Plotinus, with its 
system of graded spiritual emanations from God, was readily 
adapted to the then prevalent Polytheism and belief in spirits and 
spectres of all sorts. Greek paganism thus received a new lease 
of life under Julian the Apostate. Plotinus also criticized the 
Christian exaggeration of man's place in the universe and of the 
importance of prayer without work. (See NEOPLATONISM; 
PHILO; PLOTINUS; PROCLUS.) 

Cicero (106-43 B.c.) and the Eclectics. Philosophers who 
neither construct a system of their own nor embrace an existing 
system as a whole, but adopt and combine parts belonging to dif- 
ferent systems, are called eclectics or syncretists. The term 
Eclecticism is sometimes applied with great latitude so as to 
include even such comparatively harmonious systems as Neo- 
Platonism, but is more usually restricted to the less systematic 
and more loose jointed philosophies. I n  146 B.C. Greece became 
a Roman province, and Rome developed philosophic ambitions 
without ever succeeding in constructing an independent phil- 
osophic system. I t  was probably in keeping with the essentially 
practical mentality of the Romans to refrain from speculation 
beyond a certain point, and to trust their common sense instead 
of following theoretical adventure "whithersoever it  may lead." 
The most famous eclectics of antiquity were Cicero and Seneca 
(A.D 5-65). Both showed marked leanings towards the epistem- 
ology of the Sceptics of the New Academy and the ethics of the 

Stoics. Cicero also leaned somewhat towards Stoic pantheism, 
and Seneca has impressed many people as remarkably Christian 
for a pagan. Of course, there were eclectics outside Rome. Perhaps 
the best known of them was the Greek, Plutarch (A.D. 50-120). 
(See CICERO; SENECA; PLUTARCH.) 

The End of A n c i e n t  Philosophy.-In A.D. 529 the Emperor 
Justinkn closed the school of philosophy and so brought to  an 
end the first main period in the history of philosophy. During 
the dark ages, which followed, the writings of the eclectics, and 
especially those of Cicero, did much to keep alive a knowledge of 
ancient philosophy and an interest in philosophical problems. 

MEDIAEVAL PHILOSOPHY 
Greek philosophy had started as  a rational reaction against the 

mythologies of popular religion, and in Athens at  least three 
Greek philosophers (Anaxagoras, Socrates and Aristotle) suffered 
persecution, one of them even death, on account of their alleged 
hostility to popular religion. In  the middle ages the tables are 
turned. Popular religion has the upper hand, and philosophy 
becomes the handmaid of theology. There is no independent 
mediaeval philosophy. I t  is not original but borrowed from the 
past; and it  is not free, but subordinate to  authority-the au- 
thority of books or of an organized Church. This is true more 
or less not only of Christianity, which played the leading r81e in 
the middle ages, but also of Judaism and of Islam. When phil- 
osophy was not simply denounced and ignored, i t  was exploited 
in the interests of the Christian, Jewish or Mohammedan epic, 
not to say mythology. Some would go so far as to  refuse the 
name philosophy' to thought so restricted. But it  is imprac- 
ticable to draw a hard and fast line. On the one hand, even 
Greek philosophy was, perhaps, never entirely purged of elements 
of mythology. On the other hand, even mediaeval thinkers, by 
a subtle use of allegorical interpretation, managed to fit Scrip- 
ture to their philosophy instead of modifying their philosophy 
to fit Scripture, and so gained a measure of freedom of thought. 

PATRISTIC PHILOSOPHY 
Mediaeval philosophers were for the most part Christian theo- 

logians, and a detailed history of their views belongs to the 
history of Christian dogma rather than to the history of phil- 
osophy. Here our business is only with the limited philosophical 
aspect of that complex and interesting story. Christianity did not 
set out to be a philosophy, but a moral and religious stimulus. 
Its interest was in the lowly rather than in the "high-brow." 
I t  was suspicious of philosophy and uttered a warning against it. 
"Take heed lest there shall be any one that maketh spoil of you 
through his philosophy" (Col. ii., 8). And a t  least one Apostolic 
Father (Tertullian) not only did not mind it  if his faith was 
unphilosophical, but was almost proud of it-credo quia absurdzm. 
In course of time, however, i t  was found necessary to make use 
of philosophy partly in  order to  repel the attacks of hostile 
philosophers, partly in order to  spread the gospel among phil- 
osophically-minded heathens, and partly in order to  satisfy the 
needs or tastes of Christians with a turn for philosophy. Early 
in the and century already Alexandrian Christians, like Alexan- 
drian Jews, resorted to  allegorical Neo-Platonist interpretations, 
as is clear from the "Logos" doctrine in the so-called Gospel of 
St. John. Some of the "Gnostics" even tried to  combine loyalty 
to Jesus with loyalty to  Pythagoras, Plato and Aristotle. For  
some time, however, the chief use made of philosophy was for 
purposes of defence (apologetics). This was the case with the 
Church Fathers, notably Justin Martyr (d. 167), Tertulliart (150- 
zzo), Clemens of Alexamfria (d. 215), Origen (185-254), and, 
above all, Augustine ( 3  54-430). 

The Patristic period, as it  is called, is characterized b y  its 
Platonic or Neo-Platonist tendency, for which the influence of 
Augustine secured a certain predominance in Christian thought 
for a long time afterwards. Augustine had been a sceptic, among 
other things, before he became a saint, so he felt it necessary 
to refute scepticism before attempting a constructive philosophy. 
His method was that adopted later by Descartes. There are 
many things, he said, that are dubious. But there is one thing 
that is indubitable even in the state of doubt, namely, the actual 
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experience of doubting. And one could not doubt unless he was 
alive and thinking, and aware that there is such a thing as truth. 
So we are certain of something. But how? Not by external per- 
ception but by inner intuition. Augustine next proceeds, like 
Plato, to distinguish two types of reality-an "intelligible world" 
(of "ideas" or "forms") which is apprehended by intuition, and 
a "sensible world" (of mere "copies" or "imitations" of the 
"ideas") which is apprehended in sense-perception. Intuition 
affords real "knowledge"; sense-perception, mere opinion. Eternal 
truths (like those of mathematics, for example) are objective 
and transcendental. They are emanations or radiations from God. 
The human soul may apprehend them, but does not create them. 
God, then, is the source of the eternal truths. H e  creates things 
by thinking them; and H e  has created the world out of nothing. 
But things were not all made by Him directly. God only created 
matter and endowed it  with the seeds of further development. 
With such changes time came into being; but God is beyond time 
-He is eternal. Temporal things only endure so long as God 
maintains them by continuous creation. Man is a miraculous 
union of an "intelligible" and a "sensible" substance. The soul, 
as the possessor of eternal truths, is immortal. 

Patristic philosophy attained its climax in Augustine, and little 
else of the thought of that period, and for several centuries 
afterwards, is of sufficient philosophical interest to be worth 
mention in a mere outline of the history of philosophy. As a whole 
Christendom relapsed into intellectual darkness, and did not open 
its eyes again until several centuries afterwards. 

ARABIAN AND JEWISH PHILOSOPHY 

A r a b i a n  and Musl im Philosophy.-When the Athenian 
schools of philosophy were closed in 529 many of the teachers 
migrated to  Syria and Persia and stimulated philosophical interest 
in the Muslim world. This interest was intensified when in 641 
the Arabs captured Alexandria, which was then the greatest seat 
of learning, with a long and honourable tradition behind it. By 
711 the Muslims had swept through Arabia, Syria and Meso- 
potamia, and even along the African coast of the Mediterranean 
as far as the straits of Gibraltar, and went into Spain. (The 
"Moors" of Spain were Arabs from Mauretania, that is, North 
Africa.) I n  this way philosophy was kept alive in Islam and 
in due course brought back to Christendom. The most important 
Muslim philosophers were A1 Kindi (d. 870), Alfarabi (d. 950) 
and Avicenna, or Ibn Sina (980-1037) of Baghdad, and Averroes 
(1126-1198) of Cordova, in Spain. They were familiar with 
nearly all the works of Aristotle, and with several of Plato's trea- 
tises. Their philosophy was Aristotelian in the main, but blended 
with Platonism. The most interesting feature in Avicenna is his 
discussion of the problem which subsequently became one of the 
most burning questions among the Christian Scholastics, namely, 
the problem of the relation of the universal to the particulars 
of which it  is predicated-the bone of contention between the 
so-called Nominalists and Realists of Scholasticism. And his 
solution was this. Universals existed in  the thought of God already 
before the corresponding particulars came into existence; but 
they were then embodied in the particulars; and are derived by the 
human mind from these by a process of abstraction. 

Averroes was the most Aristotelian of all the Muslim philoso- 
phers, and the most important. According to Averroes, there 
is a sub-lunar world of imperfection and change, and another, 
higher, eternal world beyond the stars. Matter is eternal, and 
contains from the first certain seminal "forms" which develop 
i t  from the merely potential to  the actual, or final, state, under 
the influence of the higher "forms," or "intelligences," or in the 
last resort, of God. The human soul is inseparable from the body, 
or rather the brain, and perishes with i t ;  but the "reason" that 
dwells in man is immortal, and by cultivating it  man may enter 
into union with the universal "active reason." (See ARABIAN 

PHILOSOPHY.) 
J e w i s h  Philosophy.-Already in pre-Christian times there 

existed among the Jews a kind of philosophical mysticism which 
resembled Neo-Platonism in some respects. I t  is possible that 
Philo, the Jewish founder of Neo-Platonism. came under its influ- 

ence at  one time. This mystical doctrine is known as the Kabbalah 
(Hebrew for "traditional lore"). But it  is difficult t o  trace its 
history with accuracy, as its two principal documents-the Sepher 
Yetzirah ("Book of Creation") and the Zolzar ("Book of Splen- 
dourn)-are compilations which are not much earlier than 900 
and 1300 respectively. Side by side with this movement, however, 
there grew up, a more genuine philosophy under the influence 
of Plato and Aristotle. This movement had two interesting 
periods, namely, the Alexandrian period, about the beginning of 
the Christian era, in which Philo and various other Egyptian 
Jews flourished, and the Spa'nish period, from about the 10th till 
the 14th century, when many Jews vied with the Moors i n  the 
cultivation of Platonic and Aristotelian philosophy. 

The favourable conditions under which Jews lived, during these 
centuries, throughout the Muslim world encouraged their par- 
ticipations in the interest which Islam then took in philosophy. 
In  Baghdad and in Cairo, in Cordova and Toledo, they kept 
abreast of their Muslim neighbours. Numerous as were the 
Mohammedan schools and sects produced by the study of Greek 
philosophy, almost every one of them was reflected in  contempo- 
rary Jewish thought. Traditionalism and anti-traditionalism. 
rationalism and dogmatism, fatalism and voluntarism, Platon- 
ism and Aristotelianism-all these and other tendencies had their 
Jewish counterparts, and almost every Muslim philosopher of 
repute had his Jewish double. This does not argue imitation 
but a similar susceptibility to  similar influences. During the 10th 
and I ~ t h  centuries Platonism and Aristotelianism were about equal 
in favour. The chief Jewish thinkers of this period were Israeli 
(between 850 and 950), the author of a treatise On tlze Zlements; 
Seadiah (892-94z), author of Faith and Philosoplzy; and Bachyah 
Ibn Pakuda (?~ooo-IOSG), who wrote a Gz~ide to the Duties 
of the Heart. T o  this period belongs also the Jewish Neo-Pla- 
tonist and poet Ibn Gabirol (c. 1021-c. ~o. jo ) ,  whose Fans Vitae 
("Fountain of Life") was probably the first book to re-introduce 
Greek philosophy into the West after the close of the dark ages. 
During the 12th century, Aristotelianism gained in influence, and 
enjoyed almost undisputed supremacy during the 13th and 14th 
centuries. The most important Jewish thinkers of this period 
were Maimonides (1135-1204)~ author of the Guide of tlze 
Perplexed; Gersonides (1288-1344) author of The Wars of the 
Lord; and Crescas (1340-I~IO), author of The Ligltt of the Lord. 

These Jewish philosophers served the interests of subsequent 
philosophy in two principal ways. They helped to make the 
works of Plato and Aristotle accessible to the Scholastics by  
helping t o  get them translated from the Arabic versions into 
Latin, frequently through the medium of Hebrew. (The trans- 
mission was thus very roundabout, as the Arabic versions were in  
their turn usually based on Syriac translations made by the Nes- 
torians from the Greek originals.) But some of them also exer- 
cised a more direct influence on the Scholastics. Avicebron's 
Fons Vitae (the Jewish origin of which was not suspected for 
many centuries) had no small share in moulding the thought of 
Duns Scotus, among others. And Maimonides exercised an equally 
strong influence on others, among them the two most important 
Scholastics, Albertus Magnus and Thomas Aquinas. Maimonides 
and Crescas also influenced Spinoza in some ways, and both are 
referred to  by him. (See JEWISH PHILOSOPHY.) 

SCHOLASTICISM 

I n  the meantime various tendencies were preparing the way 
for a re-awakening of Christian interest in  philosophy. The  
schools founded throughout France by Charles the Great, jtm the 
8th century, were sufficiently developed in the 9th and 10th cen- 
turies to  take up  some philosophic problems, a faint interest in 
which had been just kept alive by various mystics and Neo- 
Platonists. The teachers who taught the so-called seven liberal 
arts a t  these schools were known as doctores scholastici, (The 
seven liberal arts were grammar, logic, rhetoric, arithmetic, geom- 
etry, astronomy and music.) But the name was applied later to 
all who taught philosophy and theology, especially a t  the new 
universities of Paris, Bologna, Salerno, Oxford and Cambridge, 
which were all founded during the 11th and rzth centuries. 
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The chief aim of the Scholastics was to  reconcile Christian the- 
ology with philosophy. The first prominent Scholastic was John 
Scotus Erigena (810-877). He insisted on the harmony of Chris- 
tian dogma with reason, as God is the author of both. Under 
the influence of a kind of Neo-Platonic mysticism he teaches the 
idealistic doctrine that things only exist in so far as they are 
known, that the universal ideas by which they are said to be 
known are the only ultimate realities and produce the so-called 
things. 

This kind of view about the reality of ideas, now usually called 
"idealism," was known as "realism" in the middle ages. (Later 
on "realism" meant, and still usually means, the view that mate- 
rial things are also real, which extreme idealism denied.) In 
course of time the problem of the reality of universals became 
a burning question among the Scholastics. I t  was usually raised 
in connection with Porphyry's discussion of Aristotle's predicables, 
but that was a matter of chance; it would probably have arisen 
in any case in connection with the study of the differences between 
Platonism and Aristotelianism. Until late in the 11th century, 
under the predominant influence of Platonism or Neo-Platonism, 
"realism" was the usual view. Roscelinus (?IOSO-I 121) was the 
first "nominalist," that is to say, he denied the independent reality 
of universals, and regarded general terms as mere names. For 
a long period, however, he had no following. Anselm of Canter- 
bury (1033-1109) was a pronounced realist. H e  also formulated 
the characteristic view of Scholasticism that faith must precede 
knowledge-credo ztt intelligam. 

An innovator was Abelard (1079-1142), famous for his asso- 
ciation with Heloise. His view of universals was rather like that 
of Avicenna. H e  held that universals are embodied in the indi- 
vidual things. The "forms" or "ideas," however, are conceived 
by God from all eternity. The human mind only gets to know 
them by abstraction from particulars. So universals exist ante 
res, in rebus, and post res. Abelard is noteworthy for his defence 
of doubt. H e  claimed a certain value for it  inasmuch as doubt 
leads to  enquiry, and enquiry leads to truth. I n  his ethical trea- 
tise Scito te ipszbnt ("Know thyselfn-the first separate ethical 
treatise in the middle ages) Abelard shows himself compara- 
tively tolerant towards pagans, Jews and philosophers or free- 
thinkers. 

The Crusades (1097-1290) brought Christendom into contact 
with Eastern learning and so helped to promote a fuller knowledge 
of Platonism and Aristotelianism, especially the latter, as ex- 
pounded by Arabian and Jewish philosophers. This tendency 
made a good beginning when in 1085 Toledo fell into the hands 
of the Christians who thus came into possession of numerous 
philosophical manuscripts. And the movement reached its climax 
when in the course of the 13th century Aristotelian manuscripts 
in the original Greek found their way gradually from Constanti- 
nople to  the new centres of European learning. Aristotelianism, 
rejected by the Church in the early part of the 13th century, grew 
rapidly in favour, especially in the Dominican order, which pro- 
duced the two greatest Aristotelian Scholastics, namely, Albertus 
Magnus ( I  193-1 280) and Thomas Aquinas ( I  225-1 z74), Albertus 
wrote voluminous expositions of Aristotelianism with the help of 
Arabian and Jewish commentators, especially Avicenna and Mai- 
monides. I n  the realm of natural knowledge he respected the 
authority of Aristotle as much as he trusted Augustine in the 
sphere of Christian faith. In  fact, it was he who first distinguished 
sharply between natural and theological knowledge-a distinc- 
tion of no little importance in the history of Scholasticism, and 
even later. 

Aristotelian Scholasticism culminated in Thomas Aquinas. H e  
also emphctsized the distinction between natural and theological 
knowledge, between the light of reason (lumen naturale) and the 
light of revelation, and even admitted, in principle, the autonomy 
of the former. In  practice, however, he subordinated natural to 
theological knowledge in the sense of making the former aid to the 
latter. Philosophy is thus treated as the handmaid of theology, 
and nature as the mere forerunner of grace, though grace is 
alleged to crown nature, not to reject it. The distinction, though 
difficult or impossible to  maintain, turned out to be he1pf1:l inas- 

much as it rendered possible a certain amount of independent 
thinking in the realm of nature, so long as no reference was made 
to the concepts of historical Christianity (which constituted 
the realm of grace). Like Aristotle Aquinas laid great stress on 
the distinction between matter and form, though he is rather 
liberal in his conception of the numerous "forms" capable of 
existing apart from matter. The human soul, though associated 
with a body, is also capable of separate existence. I t  is the lowest 
of the "separate forms," of which there is a scale ascending 
through all kinds and degrees of angels and spirits (including 
those which guide the stars and their courses) and culminating 
in the "absolute form," namely, God. By assuming that God 
had conferred a measure of autonomy upon nature, Aquinas 
further facilitated to some extent the possibility of an autono- 
mous philosophy or science. His conception of the character of 
human knowledge also tended in the same direction. Instead of 
regarding it (as Augustine had done) as a direct divine illumina- 
tion, Aquinas conceived it to be produced by images which exter- 
nal objects deposit, so to  say, in the soul. Empirical studies thus 
received some recognition. On the question of universals the 
view of Aquinas was that one "form" is embodied in all the 
material objects of the same class, and that their matter is re- 
sponsible for their particularity and multiplicity. I n  the case of 
Angels, etc., that is, immaterial forms, there is no such multiplicity 
of replicas, so to  say-each form is unique. Our knowledge of 
material objects qua particulars comes through our senses, but 
their "form" is apprehended by the intellect. 

The Aristotelianism of the Dominicans was opposed by  the 
rival Franciscan order, the principal representative of which 
was Duns Scotus ( I  21 7-1 293). H e  strongly opposed the intellec- 
tualism of Aquinas and repudiated the endeavour to  harmonize 
faith with knowledge, theology with philosophy, and rather em- 
phasized their antagonism. What is true in philosophy may be 
quite false in theology, which leaves no room for philosophical 
dialectics. Whereas Aquinas regarded knowledge as primary, and 
will as dependent on knowledge, Duns Scotus claims primacy for 
the will, which he treats as the fundamental faculty of the soul. 
Imagination and conception are entirely subordinate to  the will, 
with which the decision always rests, and which is free from 
all possibility of coercion. The good is above the true. And 
the good is good because God has declared it  such. (Aquinas 
maintained that God ordained certain things because they are 
good.) Things are what they are because God has arbitrarily 
made them so. And the duty of man is to will to obey God's 
commands. On the question of universals Duns Scotus upheld 
the same kind of realism as did Anselm, Avicenna and Aquinas. 
The doctrine of the primacy of the will was adopted later by 
Descartes. 

The teaching of Duns Scotus concerning the irreconcilable 
antagonism between philosophy and theology, and concerning the 
arbitrary character of divine creations and decrees was carried 
even to greater extremes by William of Occam (d. 1347). He 
maintained that philosophy is utterly incapable of proving the 
existence of God, or demonstrating His attributes. From this 
bankruptcy of the natural light of reason he infers the necessity 
of revelation. H e  carries his conception of the good, as the arbi- 
trary decree of God, so far  as to maintain that a so-called evil 
deed is not evil if it is done in the service of God In  opposition 
to the moderate "realism" of the Dominicans, Occam revived 
the nominalism of Roscelinus and maintained that universals 
are merely subjective conceptions, all real things being individual 
or particular. T o  posit real universals in addition to  the corre- 
sponding particular objects is an uncalled for duplication. I t  was 
in this connection that he formulated the familiar principle, 
commonly known as "Occam's Razor," entia praeter ~zecessitatem 
non sunt mzdtiplicanda-the number of entities should not be 
increased unnecessarily. After Occam, Scholasticism rapidly de- 
clined in influence. I n  one form or another it continued, of 
course, and continues to this day. I t  has even enjoyed various 
revivals. But its power was broken by  the onward march of 
that great combination of forces called the Renaissance or Revival 
of Learning. (See SCHOLASTICISM; KNOWLEDGE, THEORY OF.) 
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Transition.-subordination to authority was the chief char- 
acteristic of mediaeval thought. I t  took many generations and 
diverse influences to break the power of ecclesiastical authority, 
and to secure autonomy for philosophy. No doubt authority was 
a guide as well as a task-master, a support as well as a rod, during 
the adolescence of mediaeval thought. Greelr thought did not 
allow itself to  be shackled by tradition or by authority. On the 
other hand, a great deal of the thought of Christendom, even in 
the "modern" period, can hardly claim to be free from the marked 
influence of Christian tradition and authority. So it  would be a 
mistake, on the whole, to think of ecclesiastical authority in 
the middle ages as a tyranny imposed entirely from outside. 
But thought had t o  come of age sooner or later. And many 
influences helped it  towards maturity. When Constantinople was 
threatened by the Turks, the Greek scholars there fled to Italy 
carrying their classical treasures with them. One of them, Pletho 
( ? I S  55-1450) persuaded Cosimo de Medici to  found a Platonic 
Academy in Florence. With the co-operation of Marsilius Ficinus 
(1433-1499), Pico de Mirandola (1463-1494) and others, Pla- 
fnnir and Neo-Platonic philnsophy msde headuiay against Aris- 
totelianism on which Scholasticism was based. Vriters like 
Lorenzo Valla (1408-1457) attacked Scholasticism for its sins 
against literary form, and its interest in words instead of things. 
Nicolaus Cusanus (1401-1464) showed pantheistic and scientific 
Ieanings, and believed not only in the spherical form of the earth, 
but also in its rotation about its axis. 

Paracelsus (1493-1541) and von Helmont (1577-1644) de- 
nounced "authority" and mere book learning in the study of 
natural phenomena; although their own methods had little to 
commend them. Telesio (1jo8-I j88) founded an academy a t  
Naples to promote the study of nature on scientific lines. H e  
embraced the ethics of the Stoics, and introduced the conception 
of a self-preserving impulse somewhat like that formulated subse- 
quently by Spinoza. Very important in many ways, during this 
period of transition, was Giordano Bruno (1548-I~OO), whose 
martyrdom marked the first open breach with the Church. H e  
was at  once pantheist and atomist, and gave currency to the con- 
ception of "monads" of varying grades with God as "the monad 
of monads." Some of his ideas reappeared later in Spinoza, 
Leibniz and Schelling. Montaigne (1533-1592) and Sanchez 
(1562-1632) attacked dogmatism with the weapons of scepticism, 
and pleaded the cause of toleration. But most important of all 
was the progress of science and the growth of the scientific spirit 
through the achievements of Coperniczu (1473-1543), Kepler 
(1571-1630), Galileo (1564-1642) and Newton (1642-1 727) ; 
Vesakius ( I  514-1564), Fabricius (1537-161g), and Harvey (1578- 
1667) ; Gilbert (1540--1603), Boyle (1627-1691) and Huygens 
(1629-169 5). 

Modern philosophy owes little or nothing to the Reformation. 
The Reformers (Luther, Calvin and Zwingli) were as intolerant 
as possible. Luther denounced reason as the mistress of the 
devil, and Calvin committed Servetus to the flames, in 1553, 
with as much Christian charity as the Inquisition showed to 
Bruno in 1600. All that can be said is that the dissensions be- 
tween the Churches indirectly stimulated a certain amount of 
independent thought among thoughtful people, and so reinforced 
a similar tendency encouraged by the mystical movement which, 
though it  only produced few geniuses like Eckhard (1260-1327) 
and Bijhme ( I  575-1624), had never entirely ceased in Christen- 
dom. Francis Bacon (1561-1626) must also be mentioned here. 
H e  described himself as the herald of modern thought. and per- 
haps rightly so. H e  showed rather less originality than his name- 
sake Roger Bacon, who preceded him by three centuries. But 
he summed up  very effectively all the grievances against Scholas- 
ticism. The  place of honour as father of the new philosophy is 
usually given to Descartes. Many of his contemporaries certainly 
regarded Descartes as the founder of a new philosophy. So one 
may as  well date modern philosophy from Descartes. 

FROM DESCARTES TO LEIBNIZ 
Descartes ( I  596-1650), like Bacon and others before him, was 

dissatisfied with the state of knowledge in his time. Mathematics 
was the only study that seemed to be well founded. And he 
thought that the difference was due to a difference in  method. 
Other studies then followed the scholastic method of citing au- 
thorities for and against certain views. With mathematics it  was 
different. I t  did not depend on authorities, but set out from 
certain clear ideas (axioms, postulates, definitions) and then pro- 
ceeded deductively from them to results which were not challenged 
and contradicted constantly as were the results reached by differ- 
ent thinkers in other fields of study. Descartes resolved, accord- 
ingly, t o  introduce something essentially like the mathematical 
method into philosophy. The first requisite was a sure starting 
point, an Arcbimedean fulcrum, as Descartes called it. I n  order 
to  discover it  he adopted from Augustine the instrument of 
"methodical doubt" rejecting everything that was open to doubt 
until he could discover something indubitable. Like Augustine 
he found that though everything else could be doubted, the realitj 
of the doubt itself could not. "It is easy to suppose that there is 
no God, no heaven, no bodies, and that we have no hands, no 
feet, no body; but we can not in the same way conceive that we 
who doubt these things are not; for there is a contradiction in 
thinking that that which thinks does not exist when it  thinks. 
Hence the conclusion I think, therefore I am is the first and most 
certain of all that occurs to one who philosophizes in an orderly 
way" (Principles of Philosophy, I., vii.). This conclusion, how- 
ever, is only accepted because it  is "clear and distinct." Hence 
the general rule that "whatever I apprehend very clearly and dis- 
tinctly is true" (Meditation 111.). 

Among such very clear and distinct ideas he  includes that of 
God, the axioms of geometry and such already familiar "eternal 
truths" as ex niltilo nihil fit, etc., which he also calls innate ideas, 
in the sense that they are not derived from experience, but are 
evolved, in due course, by the immanent pourer of thought itself. 
Still, Descartes finds it  necessary to prove the existence of God, 
and his main arguments are borrowed from Anselm and Cam- 
panella. Next, relying on the veracity of God, he accepts the 
reality of the things of the world of experience, with the reserva- 
tion that error arises when we believe what is not very clear and 
distinct. Such error is possible because belief or judgment is an 
act of will according to Descartes, who with Duns Scotus believed 
in the primacy of the will. As to  the nature of real things, God 
is the only self-existent being (or substance in the strict sense) 
on whom all other things depend for their creation and continu- 
ance. Of created things there are two main types, namely, "ex- 
tended things," or bodies, and "thinking things" or  minds. These 
are created substances, or substances in a secondary sense. Like 
Augustine Descartes regarded the material and the mental as so 
utterly different and opposite that there can be no interaction 
between them. The union of body and soul in  man is simply 
a miracle, whereby the soul (with the help of God-concursus 
Dei) can direct the motion of the body, but not add to i t  in any 
way. When discussing problems which do not directly concern 
God or man, Descartes shows a much more scientific spirit, 
though his scientific contributions were of little value except in 
relation to  geometry, to  which he rendered services of first-rate 
importance. 

Like Galileo, his senior contemporary, Descartes attempted to 
explain all natural phenomena mechanically and consequently 
denied the objective reality of secondary qualities. The lower 
animals he treated as mere automata or machines; and by 
attributing an imaginary function to the pineal gland and resorting 
to the antiquated "animal spirits" of Galen, he tried to  introduce 
at  least something mechanical into the relation between the body 
and the soul. This was not consistent with his conception of the 
opposed natures of bodies and minds. His followers, accordingly, 
tried another explanation, known as "occasionalism." According 
to this view, body and soul do not influence each other at  all, 
but any change in either is an occasion for divine intervention 'in 
the other, so as to produce a corresponding change. This, of 
course, is supernaturalism pure and simple; and that is what 
Cartesian philosophy is essentially. The striking difference be- 
tween Descartes' leaning toward mechanism in science and super- 
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naturalism in philosophy is readily intelligible as an instance of 
that distinction between the two spheres of knowledge, the natural 
and the supernatural, which was a familiar Catholic tradition 
traceable to Albertus Magnus and Thomas Aquinas. (See DES- 
CARTES; CARTESIANS; KNOWLEDGE, THEORY OF; PSYCHOLOGY, 
HISTORY OF.) 

Hobbes (1588-1679) shared Descartes' respect for  mathe- 
matics and for deduction, as against the empiricism of Bacon. 
But, unlike Descartes, he was opposed to supernaturalism, and 
whereas Descartes confined mechanical explanations within the 
limits of material nature, Hobbes applied i t  everywhere, to the 
mental as well as to the material. The result was a materialistic 
philosophy. Matter and motion are the only ultimate realities, 
and explain everything, even knowledge. For all knowledge is 
derived from sense. "There is no conception in a man's mind, 
which hath not a t  first, totally or by parts, been begotten upon 
the organs of sense." And the sense experiences are produced by 
the several motions of the matter pressing on the sense organs. 
"Neither in us that are pressed are they anything else but divers 
motions; for motion produceth nothing but motion" (Leviathan, 
I., i.). For Hobbes mind is matter, and thought, like every process 
or change, is motion-"all mutation consists in motion." And the 
same fundamental tendency characterizes all beings, whether 
human or not, namely, the tendency t o  persist in their present con- 
dition, whether of motion or of rest. Hobbes does not deny the 
existence of God. The search for the cause of an effect, and for 
the cause of that cause, and so on, leads to the thought of an 
ultimate eternal cause or God; but we "cannot have any idea of 
him." The chief work of Hobbes belongs mainly to  the history 
of ethics and of political philosophy. (See HOBBES; MATERIALISM ; 
ETHICS, HISTORY OF.) 

Spinoza ( I  63 2-16??) marks the culmination of the various 
tendencies of the Renaissance. H e  vindicated the autonomy of 
reason against every kind of authority, subordinating even the 
Scriptures to  it. Rationalism expresses itself most character- 
istically in the attempt to  connect things in  continuous series or 
systems of events which suffer no arbitrary incursions from out- 
side in the form of supernatural interventions. The great achieve- 
ments of that classic age of science were essentially expressions 
of the rationalism of the 17th century. Yet the rationalism of all 
the great scientists of the time was fragmentary, one-sided; it 
was a week-day rationalism handicapped with a Sunday irration- 
alism. Spinoza was the complete rationalist, the prince of ration- 
alists. H e  attempted to interconnect the whole of reality in one 
organic cosmos, which suffered no cleavage into a natural and a 
supernatural realm, or into a work-day and a Sabbath vista. For 
Spinoza, the world is a real universe. I t  is also a real cosmos, 
orderly through and through, subject to  no arbitrariness, not 
even the arbitrariness of God. The rejection of the supernatural 
and the arbitrary constitutes the naturalism of Spinoza. But his 
conception of the universe avoided sacrificing any one part of 
it  to  any other, of the material to the mental, or vice versa. While 
repudiating any reality outside the cosmos (or Nature) he was 
careful to  include within it  whatever could claim reality-not only 
the material and the mental, but also the divine. They all have 
their place in the cosmic system. I n  fact God is the cosmic 
system. For  God is conceived as the Perfect Self-existent; and 
that is just what the cosmos or Nature is-hence Deus sive 
Natura. The All is God, and God is All. This constitutes the 
pantheism of Spinoza. 

The way in which Spinoza arrived a t  his main conceptions is 
rather obscured by the geometric method of exposition pursued 
in his Ethics. Briefly it  was this. T o  understand any finite object 
or event it is necessary to follow up innumerable conditions on 
which it  depends. These ramify in all directions, yet we can 
never halt, for the conditions invoked are themselves dependent 
on innumerable others. But a world consisting entirely of depend- 
ent objects and events would be unintelligible, inconceivable. 
There must be some unconditioned, self-dependent, absolute 
reality, or Substance, to  account for the reality of all that is con- 
ditioned and dependent. This is usually admitted. But the tra- 
ditional solution, accepted by Descartes and the greatest scientists 

of the 17th century, was that God, a supernatural omnipotellt 
Being, is this self-existent, absolute Being or Substance, who has 
created all things and maintains them. But the idea of an external 
Creator did not satisfy Spinoza. His rationalism revolted against 
the arbitrariness implied in the creation having taken place a t  one 
time rather than another; nor could i t  find in the notion of 
creation out of nothing anything more intelligible than the prob- 
lems i t  was intended to solve. If i t  is necessary to  posit an 
absolute ground of reality, why not accept the system of reality 
itself as this self-dependent substance? 

This view avoided the unnecessary multiplication of entities, 
and the difficulties of creation out of nothing. I t  was also more 
satisfactory to the religious side of Spinoza's character, for it 
brought man into more intimate relation with God. Such a view 
was, of course, only possible in consequence of the friendlier 
attitude towards Nature which the Renaissance cultivated, as 
against the hostile association of "the world, the flesh and the 
devil" characteristic of mediaeval Christianity. With regard to  
the structure of the cosmic system, the leading ideas of Spinoza 
may be summarized as follows. God (or Nature or Substance) is 
not static but dynamic, and exercises all the kinds of energy that 
there are. I t  alone is absolutely infinite or absolutely perfect. 
Each kind of energy that is ultimate, that is, irreducible to any 
other kind, Spinoza calls an attribute of substance. Spinoza refers 
to an infinity of such attributes. But by "infinite" he  means 
"complete" (not innumerable) and by  "finite" incomplete or 
fragmentary. Man only knows two such attributes, namely ex- 
tension and thought, that is, physical energy and mind energy. 
There may be others; there probably are. Moreover, each attri- 
bute is infinite of its kind, that is, exhausts everything of its own 
kind, so that there is no physical energy outside extension, nor 
mind energy outside thought. 

All finite bodies and physical events are "modes," that is, modi- 
fications or states, of extension, and all minds and mental ex- 
periences are modes of thought. Similarly with the other attri- 
butes, if any. All cosmic activities or processes are immanent, 
not transcendent. And all apparent interactions between the modes 
of different attributes, say that between the body and soul of 
man, result from the fact that they are concomitant expressions 
of the attributes of the one substance. "The order and connection 
of thoughts is the same as the order and connection of things." 
Physical effects should be traced to physical causes, and mental 
experiences to  mental causes. The various finite modes come 
into being and pass away; but not into nothingness-for the One 
remains in which the many change. God as conceived by Spinoza 
is not a "personal" God, not however because H e  is less, but 
because H e  is infinitely more than any personality known to man. 
(See SPINOZA; PANTHEISM; ETHICS, HISTORY OF; KNOWLEDGE, 
THEORY OF.) 

Leibniz (1646-1716) was influenced mainly by his faith in 
the permanent reality of individual souls. His philosophy, accord- 
ingly, is so constructed as to  secure the ultimate reality of in- 
dividuals, and to assure their permanence. T o  this end two things 
were felt to be necessary. H e  had to dissociate souls from 
physical atoms, and to treat each individual soul as  a kind of 
"substance," or self-contained thing. The Cartesian identification 
of matter with extension (which was widely accepted then) 
prompted Leibniz to  deny the reality of matter altogether. For 
matter is then infinitely divisible, and no real "atom," nothing 
ultimate and really indivisible, can be conceived for the con- 
struction of the composite bodies of ordinary observation. From 
this he concluded that all space or all material bodies are mere 
subjective appearances, not objective realities. Reality, accord- 
ing to Leibniz, consists entirely of souls or spirits of all degrees 
of development. These are the real "atoms" or "individuals," 
real unities not made up of parts. Some of them have only a very 
low degree of consciousness or sub-consciousness, they are in  a 
state of chronic somnolence, so to  say; some are in something like 
a dream state; others are more awake, have clear thoughts, or 
are even self-conscious; and God, the "monad of monads" is 
supremely conscious and active. There is an infinity of monads; 
their gradation is continuous, without a break; and no two are 
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exactly alike. 

T o  avoid the tendency to pantheism, Leibniz regarded the 
monads as not interconnected in any way, as incapable of in- 
fluencing one another-"they have no windows by which anything 
can come i11 or go out." But there is one important exception to 
this, for God has created all other monads, which are "emana- 
tions" from the monad of monads. This, of course, makes the 
supreme monad different in kind, not merely different in degree 
from the other monads. However, having conceived the monads 
as "without windows" Leibniz has now to explain the appearance 
of interaction between them-the apparent interaction, e.g., 
between the assembly of less developed monads which look like 
a body and that higher monad which is the soul. The problem 
is very like the problem which confronted the Cartesians, and the 
solution offered by Leibniz is rather like occasionalism. The 
ordinary monads do not really interact; each is self-contained, 
and develops from within, its present being pregnant with its 
future. But God has so made them all that they act in harmony. 
I t  is as if H e  had wound up so many clocks to keep time together. 
There is thus a "pre-established harmony" in consequence of 
which also each monad may be regarded as mirroring the entire 
universe, or every other monad, from its own point of view. 

Like Descartes, Leibniz also follows strictly mechanical methods 
in dealing with physical problems, but he conceives mechanism to 
be in the service of teleology, and his general outlook, of course, 
was essentially teleological. His conception of the relation be- 
tween the supreme monad and the other monads is obviously 
supernatural. In  his philosophy, as in his public activities, Leib- 
niz tried to bring together too many different elements to succeed 
in unifying them in one system. Leibniz is also famous for his 
optimism, that is, for holding the view that the actual world is 
"the best of all possible worlds." What he meant was that the 
"pre-established harmony" actually established by God was 
chosen by Him as the best possible, out of an endless variety of 
possibilities, in view of the purpose which He had in view. This 
does not imply that each thing regarded by itself is the best of 
its kind, or even good. I t  means only that in order to make any 
one thing better, the entire scheme of things would have to be 
different, and, as a whole, rather worse. (See LEIBNIZ; IDEALISM; 
KNOWLEDGE, THEORY OF; OPTIMISM.) 

FROM LOCICE TO HUME 
Locke (1632-1704) has the distinction of having given a de- 

cidedly epistemological turn to modern philosophy. He relates 
that five or six friends used to discuss philosophical or theological 
problems with him, but fruitlessly. So it occurred to him "that 
before we set ourselves upon inquiries of that nature, it was 
necessary to examine our own abilities, and see what objects our 
understandings were or were not fitted to  deal with." By "extend- 
ing their inquiries beyond their capacities" people only "raise 
questions and multiply disputes, which, never coming to any clear 
resolution, are proper only to  continue and increase their doubts. 
and confirm them at  last in perfect scepticism." Locke attempted 
to carry out the task which he set himself by means of a de- 
scriptive account of human "ideas" or experiences, of which he 
drew up a detailed inventory in his Essay concerning Human 
Ufzderstanding (1690). Locke uses the term "idea" for any 
"object of the understanding," any object as experienced; and 
directly or indirectly, he traces all ideas to experience. This con. 
stitutes his empiricism. H e  rejects innate ideas, maintaining 
that prior to  experience the mind is like a blank paper; but he 
credits the mind with certain powers. Ideas are of two kinds in 
respect of their origin. Some are induced by sensible objects- 
they are "ideas of sensation." Others result from reflection upon 
such ideas of sensation-they are "ideas of reflection." And the 
mind not only reflects, but also combines the given simple ideas 
into complex ones. 

Locke believes that there are external things. But the mind 
does not apprehend them directly; ideas of sensation are at best 
only "appearances" of things, only copies of them, mediating 
between them and the apprehending mind. And this is true on14 
of ideas relating to primary qualities (extension, figure, number 

motion, solidity); the ideas of sensation relating to secondary 
qualities (colour, smell, etc.) are simply secondary or subjective 
effects produced in us by the primary quaiities, and are not 
copies of anything objective. By combining the simple ideas of 
sensation and reflection there result complex ideas of substances, 
modes (i.e., states of substances), and relations. The idea of a 
substance, or substratum, supporting qualities, etc., correspond- 
ing to simple ideas, Locke regards as an invention-he cannot 
trace it to  a simple idea of experience, and he admits that i t  
is vague. Yet he accepts the reality of substances, both physical 
and mental substances. 

Of his own existence, each man is absolutely sure, by intuition; 
he cannot even doubt it  without presupposing it. Of God's exist- 
ence we are also certain, by demonstration; for our own existence 
cannot be explained without reference to Him as its cause. But, 
all the same, the "real essence" of substances is unknowable, and 
Locke is "apt to doubt a science of physical bodies as out of our 
reach" beyond merely empirical limits. (See LOCKE; EMPIRICISM; 
KNOWLEDGE, THEORY OF; PSYCHOLOGY, HISTORY OF.) 

Berkeley (1685-1753) set himself the task of opposing the 
mechanistic methods of explanation generally accepted in his 
time in consequence of the fashion set by the great pioneers of 
modern science. H e  feared that that way lay materialism and 
atheism. But it  was Locke's Essay that served him chiefly as the 
text of his criticism, especially in his Principles of Human 
Knowledge (1710) and the Three Dialogues (1713). Locke had 
maintained that our ideas of primary qualities resemble their 
external objects, whereas those of secondary qualities have no 
corresponding objects. Berkeley objCcted that both kinds of ideas 
are equally dependent on the mind and there is no more need or 
justification to assume the objective existence of primary than of 
secondary qualities. Moreover it is absurd to suppose that an idea 
can resemble anything that is not an idea. And if it is superfluous 
to assume the objective existence of primary qualities corre- 
sponding to certain ideas of sensation, it  is even more unnecessary 
to assume, with Locke, the independent existence of material 
substance, of which, strictly speaking, we have no idea a t  all. 

Locke had treated ideas of sensation as  things which mediate 
between the knowing mind and corresponding material objects 
which they resemble where there is real knowledge; but Berkeley 
denounces this distinction between ideas and external objects as 
"the very root of scepticism"-l'for how can it  be known that 
the things which are perceived are conformable to  those which 
are not perceived?" (Principles, 86). For Berkeley the ideas are 
the objects of knowledge, and there is nothing beyond them. "All 
the choir of heaven and furniture of earth, in a word all those 
bodies which compose the mighty frame of the world, have not 
any substance without the mind; . . . their being is to  be per- 
ceived or known . . . consequently so long as they are not 
actually perceived by me, or do not exist in my mind, or that of 
any other created spirit, they must either have no existence a t  all, 
or else subsist in the mind of some Eternal Spirit" (Zbid. $ 6). 
With the substantiality of matter its causality is also rejected. 
One idea of sensation cannot cause another; it can only suggest it. 
"The fire which I see is not the cause of the pain I suffer upon 
my approaching it, but the mark that forewarns me of it" (Zbid. 
$ 65). And if one asks how it comes about that there appear to 
be such regular connections between divers ideas, the answer is 
"that this is done in virtue of an arbitrary connection instituted 
by the Author of Nature" (Theory of Visual Language, 3 43). 
For spirits or minds are active agents, in fact the only ones. 

Mechanistic explanations are therefore illusory. And if one 
objects (as Hume did soon afterwards) that there seems to be 
no more reason for assuming a mental substance than a material 
substance, ideas being the only things known, then Berkeley's 1 reply is as follows: "I myself am not ideas, but . . . a thinking, 

I active principle that . . . operates about ideas. I know that I 
. . . perceive both colours and sounds: that a colour cannot per- 
ceive a sound, nor a sound a colour: that I am therefore one in- 
dividual principle, distinct from colour and sound, and . . . all 
other sensible things or inert ideas" (Third Dialoque). H e  admits, 

I however, that he has no "idea" of minds or spirits, only a 
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"notion." Anyway the net result of Berkeley's speculations is an 
idealist philosophy according to which the only realities are God, 
other spirits or minds which H e  has created, and the innumerable 
ideas which H e  has produced and arranged for us to apprehend in 
certain sequences arbitrarily decreed by Him. (See BERKELEY; 
IDEALISM; KNOWLEDGE, THEORY OF.) 

Hume (1711-1776) pursued the problems and methods of 
Locke to their extreme conclusion, in the sense that he showed 
that the kind of empiricism which Locke had advocated leads to 
positivism in science and scepticism in philosophy. I t  is one of 
the ironies of history that the book which Berkeley wrote in order 
to prevent or to cure scepticism actually infected Hume with it. 
"He professes [so writes Hume of Berkeley] in his title-page 
. . . to  have composed his book against the sceptics as well as 
the atheists and freethinkers. But that all his arguments, tho' 
otherwise intended, are in reality merely sceptical, appears from 
this, that they admit of no answer and produce no conviction. 
Their only effect is to cause that momentary amazement and ir- 
resolution and confusion, which is the result of scepticism" 
(Enquiry Concerning Human U?tderstandi?zg, section 12, part 
in . ) .  Berkeley had contended that there is not sufficient evi- 
dence for assuming material substances or material causality, 
as we have no ideas of either; but he defended both the sub- 
stantial nature and causal power of minds or spirits. Hume ar- 
gued that the same reasons which led Berkeley to reject material 
substances and material causes are also valid against the assump- 
tion of mental substances and mental causes. 

Berkeley had tried to save mental substances and mental agency 
by pleading that we have ''notions" of them apprehended by rea- 
son, though not "ideas" of experience. But Hume rejected this 
view of a radical distinction between "reason" and "experience," 
and submitted everything, even rational judgments, to the test 
of experience, and insisted on accounting for everything in terms 
of experience. H e  accordingly denied the certainty even of so- 
called mathematical knowledge, and reduced all alleged knowledge 
or certainty to mere probability. Causality itself he explained 
away as habitual association of sequent impressions or ideas; 
and substances as due to the mistaking of similar, recurring im- 
pressions for continuous impressions of the same thing. (See 
HUME; KNOWLEDGE, THEORY OF; SCEPTICISM.) 

FROM ICANT TO HEGEL 
Kant (1724-1804) is the founder of the "critical" philosophy 

or of "transcendentalism." The stress which Descartes had laid 
on thought, or subjective experience, in basing his whole system 
on the cogito ergo sum, quite naturally resulted in a divorce be- 
tween ideas, on the one hand, and the external world on the 
other. This is clear alike in the idealism of Leibniz and Berkeley, 
in the empiricism of Locke, and in the scepticism of Hume. The 
only philosophers of importance who avoided this predicament 
were Spinoza, on the one hand, and Thomas Reid (171-96) and 
the Scottish school, on the other. But the alleged atheism of 
Spinoza robbed him of real influence; and the "common-sense 
philosophy" of the Scottish school was not sufficiently subtle to 
impress speculative minds. Kant attempted a new way of bring- 
ing thought and reality into touch once more. Kant himself 
liked to stress the "critical" character of his philosophy as the 
new element which he contributed; and consequently called his 
three great works critiques. He described all his predecessors as 
"dogmatic" philosophers, because they did not begin their philos- 
ophy with a critical examination of human capacity for knowl- 
edge. 

The way in which Kant attempted to reunite knowledge with 
reality was briefly as follows. Known objects, according to Kant, 
are a multiplicity of sense-materials supplied to the apprehend- 
ing mind which synthesizes them in accordance with certain forms 
of intuition (space and time) and certain categories of thought 
(substance and attribute, cause and effect, etc.). What the multi- 
plicity of sense-materials may be before the mind has synthesized 
them, we do not and cannot know. But they are not produced by 
the mind, they are only apprehended and moulded by it-they 
are or pertain to "things-in-themselves." On the other hand, the 

forms of intuition and the categories of thought are ways in 
which the mind in virtue of its own nature moulds or systematizes 
the multiplicity of disconnected sense-materials so as  to  adapt 
them to its own unity. These forms are a priori or "transcen- 
dental" in the sense that they are not derived from experience, 
inasmuch, as experience itself would be impossible without them; 
on the other hand, the multiplicity of sense-material is a poster- 
iori, only given in experience and known through it  (though not 
known "in itself") 

These various a priori forms of apprehension are not peculiari- 
ties of the unity of individual minds as such, but rather express 
the unity of "conscio~~sness in general" in which individual minds 
participate, but which is "super-individual." That is how i t  
comes about that there is universal agreement in the use of the 
a priori forms and categories, instead of individual variations. 
Anyway, human knowledge does not extend to the intrinsic na- 
ture of ultimate reality or "things-in-themselves" but only to  
their appearances as moulded by the forms of intuition and cate- 
gories of thought. I n  Kant's language, human knowledge is of 
"phenomena" not of "noumena" or "things-in-themselves." And 
any attempt to  apply the a priori or "transcendental" forms to 
what does not fall within the realm of possible human experience, 
Kant condemned as "transcendent." The existence of God, and 
the immortality of the soul, e.g., are beyond the realm of possi- 
ble human experience, and therefore of knowledge though what 
cacnot be known may yet be believed as a matter of faith. 

And it  is on such "practical reasons" that Kant based the 
beliefs in the existence of God, in the freedom of the will, and in 
the immortality of the soul. These things, according to Kant, 
are postulates of morality. The "categorical imperative," the un- 
conditional character of the sense of duty, can only be under- 
stood and justified on the assumption or faith that we are free 
to do, or "can" do, what we "ought" to do, that there is a God 
who can duly correlate virtue with happiness, and that there is 
a hereafter in which the injustices of the present life may be 
adjusted. Kant's moral philosophy brings out with special clear- 
ness a striking feature of his whole method of philosophizing. H e  
does not doubt the validity of the sense of duty or the "categorical 
imperative"; he acknowledged it, and only draws out its implica- 
tions or conditions. Similarly, Kant did not question the reality 
of the external world as conceived by contemporary (Newtonian) 
science; he accepted it (as Hume the sceptic would not),  and 
tried to elicit the conditions of the validity of that science. (See 
KANT; ETHICS, HISTORY OF; KNOWLEDGE, THEORY OF; TRAN- 
SCENDENTALISM; RATIONALISM.) 

Fichte (1762-1814) agreed with Kant in ascribing to mind, 
or " C O ~ S C ~ ~ U S ~ ~ S S  in general" (or "absolute self" as he preferred 
to call it) the forms of intuition and categories of thought which 
characterize objects of knowledge. But he held that Kant had 
not gone far enough. Kant had recognized "things-in-themselves" 
or "noumena" independent of consciousness, and furnishing the 
sense-materials for experience. These "noumena" could only be 
vaguely thought about, not perceived, except as moulded in the 
forms of knowledge, supplied by consciousness. Fichte, how- 
ever, held that even the "thing-in-itself" is also the product of 
consciousness. The "absolute self" (in which individual minds 
participate) is the source of the whole of experience, not of its 
forms only. It divides itself in experience into a knowing self 
and a known object, because the development of the moral life 
needs objects as obstacles to be overcome by moral effort 
prompted by a sense of duty. Moreover, there must be many 
minds or selves, if there are to be mutual duties. But they are 
all the expressions of one moral order, which is the "absolute 
self" or God. (See FICHTE; IDEALISM.) A philosophy essentially 
like that of Fichte was taught subsequently by R. Eucken (1846- 
1926). 

Schelling (1775-1854) reverted more or less to  the funda- 
mental conception of Spinoza, and tried to vindicate the reality 
of the material against the efforts of so many modern philosophers 
to reduce it to mere appearances or ideas. H e  contended that the 
beauty of the material world (or Nature, in the narrower sense 
of the term) gave it a sufficient claim to have a reality of its 
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own. So he conceived of Nature as an expression or manifesta- 
tion of the Absolute in the same way as consciousness or mind is. 
Nature and mind are thus conceived to be related to the Absolute 
in the same kind of way as the two attributes, extension and 
thought, were conceived by Spinoza to  be related to substance. 
The Absolute, however, came t o  be conceived as being in itself 
neither material nor mental, but something common to both or 
identical in both. Hence the name "identity philosophy" by 
which Schelling's system is commonly known. (See SCHELLING; 
IDEALISM.) 

H e g e l  (1770-1831) is the founder of logical Idealism or 
Panlogism. H e  rejected the unknown "thing-in-itself" of Kant 
and the equally unknown "identity" or Absolute which, accord- 
ing to Schelling, manifests itself in Nature and mind. H e  denied 
the opaqueness of ultimate reality and insisted that the entire 
universe "can be penetrated by thought." Mind and Nature are 
not merely manifestations or expressions of an otherwise unknown 
Absolute; they are the Absolute itself. Moreover, mind and 
Nature, according t o  Hegel, are not two distinct or parallel real- 
ities but integral components of one process of self-revelation. 
Mind needs for its own development an objective world, or 
Nature, on which to exercise itself; but this objective world is 
itself mental, something that is a t  once appearance and reality- 
"the real is rational, and the rational is real." The development 
of this rational reality is a kind of dialectic proceeding by the 
method of thesis, antithesis, and synthesis, or position, negation 
and reconciliation. Some thought occurs; it is opposed by an- 
other thought, which also turns out to be inadequate; but what 
is true in each, the thesis and the antithesis, is harmonized and 
made mutually supplementary in  another thought which syn- 
thesizes them; e.g., "becoming" is such a synthesis of "being" 
and "not-being." 

The whole world, according to Hegel, is made up of such op- 
posites which are reconciled. The general scheme of the cosmic 
dialectic is this. First comes "mind in itself," or the system of 
categories, which are conceived by Hegel, not as mere forms of 
thought by  which unknown things-in-themselves are apprehended, 
but as ultimate realities; next comes "mind for itself," that is 
Nature as the self-externalization of "mind in itself"; lastly, 
comes "mind in and for  itself," that is, mind or coi~sciousness 
coming or returning to itself. This last phase, the mind's coming 
to itself, has a number of grades or stages. These are: individual 
mind or subjective consciousness; objective mind or social con- 
sciousness as expressed in law, morality, the State; and absolute 
mind or consciousness active intuitively in art, imaginatively in 
religion and intellectually in philosophy. Hegel's conception of 
the cosmic process as a rational dialectic stimulated new views 
of history and, consequently, a new interest in it. (See HEGEL; 
KNOWLEDGE, THEORY OF; IDEALISM.) 

GERMAN PHILOSOPHY SINCE HEGEL 
Materialism.-Various influences combined to occasion a tend- 

ency towards materialism about the middle of the 19th century. 
Idealism had on the whole sided definitely with conservatism in 
religion and politics. Hegel's dictum, "the real is rational," was 
readily exploited in a reactionary sense beyond anything that 
Hegel intended, conservative as he himself had been. The gen- 
eration inspired by the revolutionary tendencies of 1848 resented 
this kind of idealism. Stimulated by the microscopic biology of 
Schwann (who showed the cell to  be the unit of plant and animal 
organisms), by the chemical researches of Liebig, by Schleiden's 
rejection of vitalism, and by the physical experiments of Mayer, 
Joule, Colding and Helmholtz, which resulted in the discovery 
of the principle of conservation of energy, the scientific spirit of 
the age revolted against the idealists' indulgence in romantic 
speculation. Industrial progress, advance in the technical arts, 
and the consequent improvement in economic and material con- 
ditions, also helped t o  stimulate special interest in things mate- 
rial. And the doctrines of the French materialists of the 18th 
century, La Mettrie (1709-§I), Holbach (1723-89) and Cabanis 
(1757-1808), were ready at  hand t o  be taken up and developed. 
J. Moleschott (1822-93) described the whole cycle of life in 

terms of matter and energy. Matter conditions life, life condi- 
tions thought, and thought conditions the will t o  improve life. 
Physical conditions are the main determinants of human destiny. 

K. Vogt (1817-95) supplemented Moleschott's dictum, "no 
sulphur, no thought," with the statement that "thought is related 
to  the brain in the same way as bile is to the liver." The  same 
thing had been said already by Cabanis. Vogt did not pretend t o  
know how exactly the brain does produce thought. L. Buchner 
(1824-gg) was the most influential of this group, and his Force 
a d  Matter (18 j j )  served for a considerable time as the source- 
book of materialism. H e  identified force of every kind with 
movement, and regarded everything as the product of matter and 
motion which are distinguishable but not separable. H e  rejected 
vitalism, held that life is spontaneously generated out of matter 
under certain conditions, and that mental process is only "a 
radiation through the cells of the grey substance of the brain of 
a motion set up by external stimuli." H .  Czolbe (1819-73) re-, 
jected everything supersensuous and all "transcendental non- 
sense." But he maintained that the world cannot be derived from 
any one principle, such as Buchner's "force and matter," but only 
from a plurality of irreducible principles, including material 
atoms, organic forces, mental elements, etc., which between them 
constitute an harmonious and purposive natural system. Like the 
other materialists in this group, he was inspired by  an enthusiasm 
for humanity and the amelioration of human conditions. (See 
MATERIALISM.) 

Schopenhauer  (1788-1860) is the philosopher of "volun- 
tarism" and "pessimism." Just as Hegel, his senior contemporary, 
had identified ultimate reality with reason, so Schopenhauer, 
on the contrary, identified it  with will, and irrational will to  boot. 
H e  too, claimed to be developing the philosophy of Kant. For 
Kant, like Descartes and others before him, had maintained the 
primacy of the will, on which the whole moral philosophy (includ- 
ing the moral postulates) was based. Will, then, according t o  
Schopenhauer, is the sole reality. Moreover, i t  is universal, or 
"will in general" (analogous to  the "consciousness in general" of 
Kant and the German Idealists). There are really no individual 
things or wills. For individuality is bound up with differences of 
time and place, which had been shown by Kant to be not real 
constituents of things-in-themselves, but merely forms of their 
appearance. Individuality is thus mere illusion. Again, Schopen- 
hauer, like Kant, agreed with the Christian view that the will is 
essentially evil. I t  is a will to  live at  any cost, and knowledge or 
reason is merely an instrument which i t  has invented t o  serve 
its own evil ends. But there is no satisfying the will to  live. All 
the pains taken to satisfy any desire do not really avail. For 
the satisfaction of any one desire is only the beginning of an- 
other, and the quest is infinite. So life is a welter of painful 
strivings and unsatisfied cravings which vastly exceed its moments 
of satisfaction or happiness. The remedy is a kind of Buddhist 
self-renunciation. By realizing the illusoriness of the individual 
self and the vanity of its quest for self-satisfaction, man may 
see through the vanity of life with all its values and pursuits. (See 
SCHOPENHAUER; PESSIMISM.) 

Fechner  (1801-87) developed the philosophy known as Pan- 
psychism, that is, the view that the universe is a system or so- 
ciety of souls, of which God is the highest and all-comprehensive 
soul. According to Fechner material bodies are souls as  they 
appear to  other souls, whereas each soul as experienced from 
within is psychical. In  this way he tried to  save the reality of 
matter as  well as of mind in psychophysical entities of which they 
are the outer and the inner side respectively. But he regarded 
the two sides as parallel without any interaction; and it  was 
largely due to his influence that many psychologists adopted psy- 
chophysical parallelism as the working hypothesis in  psychology. 
Fechner tried to combine pantheism with something sufficiently 
like the monadology of Leibniz to safeguard the interests of 
finite souls. H e  identified God with the soul of the universe, and 
regarded it  as embracing all other souls just as larger bodies 
contain smaller bodies, and nature contains them all. (See FECH- 
NER; PSYCHOLOGY, HISTORY OF.) 

Lotze  (1817-81) elaborated a philosophy which may be 
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described as idealistic pantheism. In  other words ultimate reality, 
according t o  him, is like Spinoza's substance, with thought (or 
consciousness) for its sole attribute. H e  agreed with Kant that 
all known things are merely sensible phenomena; but he re- 
jected Kant's unknown "things in themselves." H e  agreed with 
Leibniz in regarding spiritual monads as the causes of material 
phenomena; but he rejected the view that the monads are sub- 
stances. The monads, according to Lotze, are only modes or 
modifications of the one and infinite Substance, God. The inter- 
action of the monads he reduced to the immanent causality of 
God, who is the sole real cause or agent. The mechanistic char- 
acter of phenomena Lotze explained by saying that God carries 
out His immanent activities in accordance with uniform laws. 
These laws, however, are subordinate to  divine ends, the system 
being teleological as well as  mechanistic in part. Human souls, 
like other monads, are not substances, but modes or activities of 
the one Substance. Lotze repudiated the method of Hegelian 
idealism as unscientific. But he tried to  save all such idealistic 
elements as  he considered to be in harmony with science and 
human experience. (See LOTZE; LOGIC, HISTORY OF.) A philo- 
sophy essentially like that of Lotze was taught by James Ward 
(1843-1925) who had studied under him. 

H a r t m a n n  (1842-1906) adopted and developed Schopen- 
hauer's voluntarism and pessimism. For Schopenhauer reality is 
essentially will which produces knowledge or representation as an 
instrument for  i ts  satisfaction. For Hartmann, however, repre- 
sentation is on a level with, not subordinate to, will. Together 
they constitute the "unconscious," which is the "absolute" in 
his system. With the development of the unconscious its two 
components differentiate gradually, and the unconscious becomes 
conscious, even self-conscious, and realizes the tragedy of the 
will to  live. The remedy is so to set the two components of the 
unconscious, will and representation, into mutual antagonism as 
to secure eventually their mutual annihilation and eternal peace 
from the restless and unsatisfying pursuits of life. (See HART- 
MANN.) 

Nietzsche (1844-1900) was influenced chiefly by Kant, Scho- 
penhauer and Darwin. H e  agreed with Schopenhauer's main 
theses but drew a different moral from them. Nietzsche, even 
more than Schopenhauer, so interpreted Kant's theory of knowl- 
edge as to deny the very possibility of knowledge, and to reduce 
all so-called knowledge to mere fiction or artistry. The human 
mind, in  the very act of apprehending reality, transforms it. 
"Truth (says Nietzsche) is not something which is already there 
to  be found or discovered; it  is something which has to  be cre- 
ated"-it is "man-made," as the Pragmatists said after him. This 
does not mean that he lumps all human beliefs together indis- 
criminately. Only in place of the usual distinction between "true" 
beliefs and "false" ones, Nietzsche would substitute the distinc- 
tion between those which are "useful" and those which are not, 
but without in any way holding that the useful is true, even as a 
matter of probability. 

The epistemological side of Nietzsche's philosophy was de- 
veloped in the "fictionism" of Vaihinger's Phi loso~hy of "As I f "  
(191 I ,  Eng. trans. 1926). Ontologically Nietzsche agrees with 
Schopenhauer in identifying all reality with will. " It is will 
that struggles for existence in  animate and inanimate nature." 
For Nietzsche, however, this will is not merely a will t o  live, but 
a "will to  power." "This universe is a monster of energy, without 
beginning or end." Nietzsche accepted "will t o  power" as ulti- 
mate reality because his experience convinced him of the reality 
of desires and impulses as of nothing else; and he considered 
these a sufficient guide to  philosophical construction. Like Scho- 
penhauer, he frequently paints the world in sombre colours. But 
the shortcomings of the world stimulate him instead of depressing 
him. And far from accepting Schopenhauer's ideal of a 13uddhist 
saint, he regarded the world as a kind of Greek tragedy affording 
ample opportunity for heroes to show their mettle. Hence his 
gospel of energetic life, and his ideal of a "superman" who shall 
surpass the present type of man as much as man surpasses the 
ape (See NIETZSCHE.) 

Wundt (1332- 1920) begins by insisting that human experience 

consists of ideas in which subjective and objective factors are 
inseparably combined. These factors may be distinguished by 
abstraction. And in physical science the objective factors, or 
objects, are so habitually abstracted that they come to be re- 
garded as independent things. But this is an error, for "the whole 
world exists for us only in our ideas," and all that reason posits 
behind or beyond phenomena must be regarded as transcendent 
"ideals." Again, the basic reality in experience, "the most proper 
being of the individual subject," is will, though it  is never en- 
tirely divorced from feeling and ideas. There are two grades of 
will, namely, impulsive will and voluntary will. Even impulsive 
will needs feeling directed to  a n  end, and therefore an idea, but 
not conscious adoption of a motive, which pertains to  voluntary 
will. H e  attributes impulsive will to  all organisms, and conse- 
quently maintains that in organic evolution teleology precedes 
mechanism, final causes precede and originate mechanical or 
efficient causes. Wundt describes not only attention but also 
thinking as will. For  it  is activity, and all activity is will. (The 
conception of this "will to believe" was elaborated by William 
James.) Wundt, in fact, regards the soul as "activity," not sub- 
stance-it is the entire mental activity associated with a system 
of bodily activities. The body itself is only an object distin- 
guished by abstraction from the complete experience, of which 
soul is the subjective factor. There is consequently no psycho- 
physical opposition or interaction, only a psychophysical paral- 
lelism. Human knowledge is limited to experience, or phenomena, 
or ideas. Reason does indeed transcend experience. But i t  can 
only posit "ideals," which are matters not of knowledge but, a t  
most, matters of faith. One such "ideal" is God, conceived as 
the world-will. (See WUNDT; PSYCHOLOGY, HISTORY OF.) 

Neo-Kantianism.-The attempt to  correct a t  once the ma- 
terialism of the time and the absolute idealism which had partly 
provoked it led to  a revival of interest in the philosophy of Kant 
and a concentration on the problems of knowledge. The move- 
ment was initiated by 0. Liebmann (1840-1912). I n  his book 
Kant und die Epigonen (1865) every chapter ends with the re- 
frain, "we must therefore return to  Kant." F. A. Lange (1828- 
75) advanced the movement by means of his History of Materid- 
ism (1866) in which he attempted to refute materialism by means 
of arguments based on Kant's theory of knowledge and its repu- 
diation of a11 knowledge of the ultimate nature of reality, or 
things as they are in themselves. H e  insisted that the "matter," 
"atoms," "forces," etc., by means of which materialists try to  
account for all things, are not ultimate realities but only auxiliary 
conceptions of science. In  1871 H.  Cohen (1842-1918) published 
his book on Kant's Theory of Experience, and soon became the 
leader of the whole movement. H e  was joined by P. Natorp 
(18j4-1924), his colleague in the University of Marburg, where 
Lange too had been professor, and the movement consequently 
came to be known as "the Marburg School" of philosophy. The 
chief representative of Neo-Kantianisrn a t  present is E. Cassirer 
(1874- ). I t  cannot be said that the Neo-Kantians are agreed 
on all points. Far from it. What is common to them is the 
recognition of the importance of understanding Kant and devel- 
oping his transcendental method. Cohen in particular attempted 
to do without Kant's aesthetic, to  dispense with the assumption 
of a given sense material, and to begin a t  once with the transcen- 
dental logic. There is no object then t o  be known; what becomes 
known only becomes an object in becoming known. Nothing is 
independent of thought. For thought and being are identical, 
and the judgment is the unit of both. (See NEO-KANTIANISM.) 

POSITIVISM AND EVOLUTIONISM 

Comte ( I  798-1857) was the founder of "Positivism," that 
is, the view that knowledge is limited to  the objects of direct 
observation or experience. This view is very like the empiricism 
of Locke and his successors. Comte's positivism, however, was 
the outcome rather of the influence of Kant's philosophy, ac- 
cording to which human knowledge (as distinguished from faith) 
is limited to phenomena, and cannot penetrate to  noumena or 
things-in-themselves. What is beyond experience. Comte insisted. 
is unknowable. I t  is consequently best to concentrate on tasks 
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that are within human competence. Such are the pursuits of the 
sciences and the work of social amelioration. Philosophers, in- 
stead of their search for an unknown and unknowable Absolute, 
should devote themselves to the task of co-ordinating and sys- 
tematizing the methods and results of the positive sciences. Re- 
ligion, instead of being the worship of an unknown God and a 
source of division, sectarian conflict and hatred, should be identi- 
fied with the service of the cause of mankind-a religion of 
Humanity. And humanity should be so improved by collective 
endeavour that i t  shall become worthy of being viewed as "the 
great Being," the object of religious service. What Comte had in 
mind was a grandiose Catholicism without religion, as religion is 
commonly conceived. Positivism, Comte realized, is a position 
not readily taken up. First in the history of intellectual growth, 
comes the theological point of view, and everything is explained 
by reference to one or more gods who are created in the likeness 
of men. Next comes the metaphysical stage in which the anthro- 
pomorphic Gods are more or less dehumanized and replaced by 
abstract entities or principles. Then only comes the positivist 
stage. But even Comte was not a strict positivist. For he severely 
criticized the actual state of mankind, and pleaded for various 
reforms according to standards derived, not from observation, but 
from ideals. (See COMTE; POSITIVISM.) 

Mi l l  (1806-73) also may be called a positivist. But in his 
case the connection with British empiricists is more marked than 
in the case of Comte. His logic, his utilitarian ethics, and his polit- 
ical economy are all worked out on empirical or positivist lines. 
(See MILL; LOGIC, HISTORY OF.) 

Spencer (1820--1903) admitted an ultimate reality as the 
ground of the phenomenal world, but regarded it as otherwise 
"unknown." Inasmuch as he confined knowledge to phenomena, 
he was a positivist. But his fame rests mainly on his compre- 
hensive attempt a t  an evolutionary philosophy which brought or 
forced "all the choir of heaven and furniture of earth" into the 
evolutionary scheme. The conception of evolution was not new to 
philosophy. Hegel's philosophy was evolutionary in a sense; but 
not quite in Spencer's or Darwin's or generally in a scientific 
sense. According to  Spencer the universe commenced as an 
homogeneous something, which may be called force, or matter 
and motion, but the inner nature of which is unknown to us. 
Then by increasing differentiation and specialization there evolved 
the heavenly bodies (more or less in accordance with the nebular 
hypothesis of Laplace); the inorganic evolved into the organic 
(more or less on the lines of Lamarckian and Darwinian biology) ; 
differentiation of structure and function in living bodies, and 
division of labour in industry, etc., followed in due course. And 
always the amount of energy remains the same in accordance with 
the principle of Conservation of Energy; it is only redistributed 
in various ways. The evolutionary process as conceived by Spen- 
cer and others was mechanistic in character. This conception 
subsequently met with increasing opposition. In  contemporary 
philosophy Bergson's theory of "creative evolution" and Lloyd 
Morgan's theory of "emergence" or "emergent evolution" are 
intended as a corrective of mechanistic determinism in favour 
of spontaneity and originality in cosmic processes of many kinds. 
(See SPENCER; ETHICS, HISTORY OF; ESIERGENCE; EVOLUTION 

AND MIND.) 

RECENT AND CONTEMPORARY PHILOSOPHY 
Neo-Hegelianism.-Until comparatively recently, British phi- 

losophy pursued its own course in almost entire independence 
of Continental philosophy. Its most characteristic feature was 
its initial empiricism, though i t  ended variously in agnosticism, 
scepticism or even in idealism. When' the widespread influence 
of Kant's critical philosophy asserted itself, i t  was still used 
mainly to supplement the agnostic tendencies of native empiri- 
cism. In  view of Kant's own indebtedness to Hume, this was 
not unnatural. Anyway, Kant's denial of the possibility of knowl- 
edge of things as they are in themselves, and its limitation to 
phenomena could readily be identified with Locke's and Hume's 
denial of our knowledge of "substances" and its restriction to 
"ideas." 

The philosophical agnosticism of Hamilton (1788-18 j6), Man- 
sel (1820--71), Spencer and Huxley (1825-95) may thus be 
regarded as betraying Continental influence only t o  a slight ex- 
tent. The influence of German voluntarism was no greater, 
probably rather less. Martineau (1805-1900) was probably the 
only one in his generation to identify God, or the ultimate cause 
of the universe, with Will. The influence of German Absolute 
Idealism, however, was much more marked, especially in the 
logical form in which i t  was developed by Hegel. I t  cannot be 
asserted that Hegelianism had actual followers in England or 
in Aderica. But Hegelianism harmonized well with the growing 
revolt against empiricism, and so some of the acutest thinkers in 
both countries were influenced by i t  sufficiently to be com- 
monly described as Neo-Hegelians. The most important repre- 
sentatives of the group were Green (1836-8z), Bradley (1846- 
1924), Bosanquet (1848-1gz3), Haldane (1856-1928) and Mc- 
Taggart (1866-1925) in England, and Royce (1855-1916) in 
America-to say nothing of the many well-known representatives 
who are happily still living. Considering the logical or rational 
character of Hegel's idealism, i t  is natural to find that a t  least 
two of the Neo-Wegelians have made most important contribu- 
tions to logic, which they treated in a highly epistemological man- 
ner (Bradley's Principles of Logic, and Bosanquet's Logic). Neo- 
Hegelianism is essentially a metaphysic of logical coherence, 
involving a doctrine of varying grades or degrees of reality. Real- 
ity, according to Bradley, is in the last resort a system of experi- 
ence. The finite as such is not illusory, yet not absolutely real, 
only relatively so: i t  is entirely dependent upon, and rests within, 
the Absolute, or entire system of experience. I n  the broad sense 
in which the term Neo-Hegelian is here used i t  may also be ap- 
plied to the two Italian philosophers, Croce (1866- ) and 
Gentile (1875- ), the Dutch philosopher Bolland (1854- 
1922), and the German Volkelt (1848-1930). (See NEO- 
HEGELIANISM.) 

Pragmat ism as a method of evaluating ideas by their practical 
consequences was formulated by C. S. Peirce (1839-1914) in 
1878, and developed more fully by W. James (1842-I~IO), J. 
Dewey (1859- ) and F. C. S. Schiller (1864-1937). The 
movement is based partly on psychological considerations, and 
partly on a dissatisfaction with the intellectualism and deter- 
ministic monism of absolute idealism. "Thinking," according to 
James, "is first and last and always for the sake of doing," and 
"the conception with which we handle a bit of sensible experience 
is really nothing but a teleological instrument." The agnostic or 
relativist side of Kant's teaching, as developed by  Nietzsche and 
Vaihinger in some ways encouraged the substitution of the prac- 
tically useful for the theoretically true as the standard of value 
for beliefs. And German voluntarism tended in the same direction. 
"The 'true,'" according to James, "is only the expedient in the 
way of thinking, just as the 'right' is only the expedient in  the 
way of behaving." I n  the circumstances, i t  was natural that 
the effort a t  self-preservation characteristic of finite individuals 
should express itself in favour of a belief in the ultimate reality 
and worth of a plurality of finite beings, as against their merely 
relative being and worth in a monistic "block-universe." Hence 
the combination of pragmatism with pluralism. (See PRAGMATISM; 
PLURALISM ; TRUTH.) 

T h e  New Realism.-In Germany i t  was idealism that pro- 
voked materialism, and materialism occasioned that revival of 
epistemological interest which produced Neo-Kantianism. With 
British and American philosophy the case is rather different. I t  
was the materialistic tendencies of empiricism, agnosticism and 
evolutionism that provoked the idealism of the Neo-Hegelians, 
and the new realistic tendencies in epistemology have come as a 
revolt against idealism generally, and subjective idealism more 
particularly. The present movement was started mainly by  G. E. 
Moore and B. Russell, and has been taken up eagerly by many 
others in Britain and in America. These thinkers differ in their 
views in some respects, but they agree in their endeavour t o  
vindicate the independent reality of the objects of human knowl- 
edge, and especially of the objects apprehended in perception. 
(See KNOWLEDGE, THEORY OF.) 
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Bergson (1859-1941) was the founder of what is variously 
known as the philosophy of change, of creative evolution, or of 
duration. Like so many idealist philosophers, his main aim was to 
vindicate the spiritual principle in nature and freedom in human 
nature against the mechanistic tendencies of modern science. 
Somewhat like Fichte he conceived of ultimate reality as some- 
thing less determinate than consciousness or matter, but from 
which both consciousness and matter are derived. This ultimate 
reality is an incessant flux, a creative evolution, or real duration. 
I t  is not an inaccessible absolute; it can be apprehended by man. 
"In the absolute we live and move and have our being: The 
knowledge we possess of it  is incomplete, no doubt, but not 
external or relative. I t  is reality itself, in  the profoundest mean- 
ing of the word, that we reach by the combined and progressive 
development of science and philosophy." Materiality and spirit- 
uality are resultants of processes in opposite directions. Spirit- 
uality is the process of concentrated activity in which the past 
interpenetrates the present; materiality corresponds to a relaxa- 
tion of this activity. 

The evolution of life has taken three divergent directions, the 
vegetative, the instinctive, and the intelligent or rational. These 
are not successive stages, but divergent lines of evolution. In- 
stinct is a faculty of using organic instruments; intelligence is a 
faculty of making and using inorganic tools. Instinct is a kind 
of unconscious practical knowledge of things; intelligence is 
conscious thought about relations. Owing to its original function 
of making tools out of inert matter, intelligence when i t  develops 
its theoretical side tends to  regard the whole of reality as though 
it were a dead mechanism. This can be corrected by means of 
intuition, which is instinct become self-conscious and capable of 
reflecting upon its objects. I t  is the function of philosophy to 
seize, expand and unite such fleeting intuitions which reveal the 
spiritual life. But intuition must not be divorced from in- 
tellection, nor science from philosophy. They must be brought 
into close relationship if we are to avoid chill mechanism, on 
the one hand, and illusory mysticism, on the other. For Bergson, ' 
not perception but memory was typical of the spiritual or con- 
scious. Perception is simply incipient or nascent action, not 
consciousness. Memory is real duration, in xlhich the past 
"gnaws into the future." (See  BERGSON.) 

B. Croce (1866- ) sets out from the Cartesian, or rather 
Augustinian, contention that thought is what we are most sure 
of, and then proceeds, like the German idealists, to maintain 
that it is the only reality that need be assumed. By thought, how- 
ever, he does not mean merely the thought of finite individuals. 
Like most idealists he posits a universal mind which is more than 
any finite individual thoughts can be but which is immanent in 
them. And whereas Hegel conceived of the dialectic of uni- 
versa1 thought as essentially logical in character, though he could 
not avoid conveying the impression that he also regarded i t  as a 
process in  time, Croce definitely conceives the cosmic thought 
process as a process in time, and identifies reality or philosophy 
(for the two are essentially the same in such an idealistic scheme) 
with history. Like Bergson and James, Croce rejects the concep- 
tion of a static, unchanging Absolute, a "block universe" corn- 
plete once for all. Ultimate reality, as he conceives it ,  is in- 
cessantly changing, ever active, always creative. This cosmic 
activity has no beginning and no end, but proceeds in cycles. 
The objects to which thought is always directed are themselves 
the creations of thought. I n  fact, the process of thinking, the 
object of thought, and the distinction between the act and the 
object of thought, are all of them parts of the same total ex- 
perience, and it is only by a kind of abstraction that a world 
of objects is set up as an independent world over and against the 
world of thought. 

I n  reality the whole universe is just Mind or Spirit, and all 
differences and distinctions are within it. Of the activities of 
mind there are two main types, namely, theoretical and practical 
activities. Theoretical activity is of two principal varieties, 
namely, intuition and conception. Intuition is the act of creating 
the materials of thought, and is exemplified most clearly in the 
creative imagination of the artist. There is no sense material 

supplied to the mind from outside, according to Croce; the 
mind just has intuitions which constitute the material on which 
conceptual thought operates. Conception or conceptual thinking 
is the activity which creates and traces relations between intui- 
tions. But the two, intuition and conception, are only distinguish- 
able, not separable. Intuition without conception would be blind; 
conception without intuition would be empty. The practical ac- 
tivities are all of them volitional processes or functions, for there 
can really be no "physical" activities in a purely spiritual uni- 
verse. And like the theoretical functions they also have two 
aspects or components, namely, a particular or individual aspect 
and a universal aspect, which are distinguishable but not separable. 
(See  CROCE; IDEALISM; NEO-HEGELIANISM.) 

Alexander (1859-1938) was the first British philosopher to 
attempt a system of philosophy; and that after the prophets 
had confidently asserted that there would be no more system 
building in philosophy. His Space, T i m e  and De i t y  (2nd ed., 1928) 
develops a philosophy which incorporates the new conceptions of 
space-time, and of emergent evolution, and leads up  to a kind of 
pantheism not altogether unlike that of Spinoza. Ultimate reality 
is Space-Time, of which space alone and time alone are mere ab- 
stractions. Space-Time is a kind of ocean whose whirlpools con- 
stitute particular objects. Things, in other words, are differen- 
tiated complexes of motion within the one comprehensive system 
of motion. Space-Time has certain pervasive or "categorical" 
properties (existence, universality, relation, order, substance, 
quantity, number, motion, etc.) which characterize everything. 
Besides these there are various empirical qualities which distin- 
guish different classes of objects, and which emerge only under 
special conditions. They form a hierarchy. What happens is this. 
Space-Time spontaneously differentiates into finite collocations of 
point-instants. The simples of these consist of motions of dif- 
ferent velocities and extents of motion. When these objects form 
certain Patterns there emerges the quality of materiality; when 
certain other conditions are added, there emerges colour; and 
so 0x1. 

When certain physico-chemical complexes arise, life emerges; 
out of certain configurations of living complexes consciousness 
emerges. I n  this hierarchy of objects, those that have the higher 
qualities also have the lower qualities. But they experience them 
differently-they "enjoy" their highest quality immediately and 
inwardly, but only "contemplate" the lower qualities more or less 
externally. By reasonable extrapolation we may assume that there 
are higher qualities than consciousness. And the highest of such 
conceivable qualities is "deity." As consciousness is the highest 
quality of man so "deity" is the highest quality of God, whose 
"body" is the whole universe. God is the whole universe as evolv- 
ing the quality "deity." AS time is never complete, higher qualities 
continue to  emerge, and so God is never complete. The world with 
its nisus towards deity stirs in  us a longing for God with Whom 
we are in communion. And practical religion consists in doing 
our duty so as to  advance the progress of the world towards deity. 
The triumph of good over evil in human affairs is one of the con- 
ditions of the emergence of deity, and deity is on the side of 
goodness. The right attitude towards life is that of intellectual 
acquiescence coupled with practical efforts towards its ameliora- 
tion, even though the sprlngs of pain may never be sealed. As to 
the relation of the finite many to the infinite One, "the One is 
the system of the many in which they are conserved, not the 
vortex in which they are engulfed." ( S e e  QUALITIES: Primary,  
Seco?zdary and Tertiary.)  
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PHILOSOPHY AND PHILOSOPHICAL STUDIES. 
Philosophy is a general term whose meaning and scope have varied 
very considerably according to the usage of different authors in 
different ages. I t  can best be explained by a survey of the steps 
by which philosophy differentiated itself, in the history of Greek 
thought, from the idea of knowledge and culture in general. These 
steps may be traced in the gradual specification of the term. 
The earliest uses of the word (the verb +~Xouoq5~iv occurs in 
Herodotus and Thucydides) imply the idea of the pzlrsuit of 
knowledge; but the distinction between the ao+6s, or, wise man, 
and the +~Xbao$os, or lover of wisdom, appears first in the Pla- 
tonic writings, and lends itself naturally to the so-called Socratic 
irony. The same thought is to be found in Xenophon, and is 
doubtless to be attributed to the historical Socrates. But the word 
soon lost this special implication. What is of real interest to us 
is to trace the progress from the idea of the philosopher as occu- 
pied with any and every department of knowledge to that which 
assigns him a special kind of knowledge as his province. 

A specific sense of the word first meets us in Plato, who defines 
the philosopher as one who apprehends the essence or reality of 
things in opposition to  the inan who dwells in appearances and 

- the shows of sense. The philosophers, he says, "are those who 
are able to grasp the eternal and immutable"; they are "those 
who set their affections on that which in each case really exists" 
(Rep. 480). I n  Plato, however, this distinction is applied chiefly 
in an ethical and religious direction; and, while it  defines philoso- 
phy, so f a r  correctly, as the endeavour to express what things are 
in their ultimate constitution, i t  is not yet accompanied by a 
sufficient differentiation of the subsidiary inquiries by which this 
ultimate question may be approached. Logic, ethics and physics, 
psychology, theory of knowledge and ontology are all fused 
together by Plato in a semi-religious synthesis. I t  is not till we 
come to Aristotle that we find a demarcation of the different 
philosophic disciplines corresponding, in the main, to that still 
current. The earliest philosophers, or "physiologers," had occu- 
pied themselves chiefly with what we may call cosmology; the one 
question which covers everything for them is that of the under- 
lying substance of the world around them, and they essay to 
answer this question, so to speak, by simple inspection. In  Socra- 
tes and Plato, on the other hand, the start is made from a con- 
sideration of man's moral and intellectual activity; but knowledge 
and action are confused with one another, as in the Socratic doc- 
trine that virtue is knowledge. T o  this correspond the Platonic 
confusion of logic and ethics and the attempt to substitute a 
theory of concepts for a metaphysic of reality. Aristotle's 
methodic intellect led him to separate the different aspects of 
reality here confounded. H e  became the founder of logic, psy- 
chology, ethics and aesthetics as separate sciences; while he pre- 
fixed to all such (comparatively) special inquiries the investiga- 
tion of the ultimate nature of existence as such, or of those first 
principles which are common to, and presupposed in, every nar- 
rower field of knowledge. For this investigation Aristotle's most 
usual name is "first philosophy" or, as a modern might say, "first 
principles"; but there has since been appropriated to  it, appar- 
ently by accident, the title "metaphysics." "Philosophy," as a 
term of general application, was not, indeed restricted by Aristotle 
or his successors to the disciplines just enumerated. Aristotle him- 
self includes under the title, besides mathematics, all his physical 
inquiries. And "philosophy" was used in this wide sense (but 
often divided into "natural" and "moral" or "mental" philosophy) 
until comparatively recent times, although some of the special 
sciences had attained to independent cultivation already in the 
Alexandrian period. However, as  the mass of knowledge accu- 
mulated, i t  naturally came about that the name "philosophy" 
ceased to be applied to  inquiries concerned with the particulars 
as such. The  details of physics, for  example, were abandoned to 
the scientific specialist, and philosophy restricted itself in this 
department to the question of the relation of the physical universe 

to the ultimate ground or author of things. This inquiry which 
was long called "rational cosmology," may be said to  form part 
of the general subject of metaphysics, or a t  all events a pendant 
to it. By the gradual sifting out of the special sciences philosophy 
thus came to embrace primarily the inquiries grouped as "meta- 
physics" or "first philosophy." These would embrace, according 
to the Wolffian scheme long current in philosophical textbooks, 
ontology proper, or the science of being as such, with its three- 
branch sciences of (rational) psychology, cosmology and (rational 
or natural) theology, dealing with the three chief forms of being- 
the soul, the world and God. Subsidiary to metaphysics, as  the 
central inquiry, stand the sciences of logic and ethics, t o  which 
may be added aesthetics, constituting three normative sciences- 
sciences, that is, which do not, primarily, describe facts, but rather 
prescribe ends or set forth ideals. 

I n  sum, then, we may say that "philosophy" has come to be 
understood a t  least in modern times as a general term covering 
the various disciplines just enumerated. We shall first of all 
attempt to  differentiate philosophy from the special sciences, and 
afterwards proceed to take up one by one what have been called 
the philosophical sciences, with the view of showing how far  the 
usual subject-matter of each is really philosophical in its bearing. 
The order in which it will be most convenient to  consider these 
disciplines will be psychology, epistemology or theory of knowl- 
edge, and ontology, then logic, aesthetics and ethics. Finally, the 
connection of the last-mentioned with politics (or, to  speak more 
modernly, with jurisprudence and sociology), with the philosophy 
of history and the philosophy of religion, will call for a few words 
on the relation of these sciences to  general philosophy. 

Philosophy and Natural Science.-In distinguishing phi- 
losophy from the sciences, i t  may not be amiss a t  the outset to 
guard against the possible misunderstanding that philosophy is 
concerned with a subject-matter different from, and in some 
obscure way transcending, the subject-matter of the sciences. Now 
that psychology, or the observational and experimental study of 
mind, may be said to have been definitively included among 
the positive sciences, there is not even the apparent ground which 
once existed for such an idea. Philosophy has no other subject- 
matter than the nature of the real world, as that world lies around 
us in everyday life, and lies open to observers on every side. 
But if this is so, it  may be asked what function can remain for 
philosophy when every portion of the field is already lotted out 
and enclosed by specialists? Philosophy claims to be the science 
of the whole; but, if we get the knowledge of the part from the 
different sciences, what is there left for philosophy to tell us? T o  
this it  is sufficient to answer generally that the synthesis of the 
parts is something more than that detailed knowledge of the 
parts in separation which is gained by the man of science. I t  is 
with the ultimate synthesis that philosophy concerns itself; i t  has 
to  show that the subject-matter which we are all dealing with in 
detail really is a whole, consisting of articulated members. Evi- 
dently, therefore, the relation existing between philosophy and the 
sciences will be, to some extent, one of reciprocal influence. The 
sciences may be said to  furnish philosophy with its matter, but 
philosophical criticism reacts upon the matter thus furnished, and 
transforms it. Such transformation is inevitable, for the parts only 
exist and can only be fully, i .e. ,  truly. known in their relation to  
the whole. A pure specialist, if such a being were possible, would 
be merely an instrument whose results had to be co-ordinated and 
used by others. Now, though a pure specialist may be an abstrac- 
tion of the mind, the tendency of specialists in  any department 
naturally is to lose sight of the whole in attention to the particular 
categories or modes of nature's working which happen to be 
exemplified, and fruitfully applied, in their own sphere of investi- 
gation; and in proportion as this is the case i t  becomes necessary 
for their theories to be co-ordinated with the results of other 
inquirers, and set, as it were, in the light of the whole. This task 
of co-ordination, in the broadest sense, is undertaken by  philos- 
ophy; for the philosopher is essentially what Plato, in  a happy 
moment, styled him. avvoari~6s, the man who takes a "synoptic" 
or comprehensive view of the universe as a whole. The aim of 
philosophy (whether fully attainable or not) is to exhibit the 
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universe as a rational system in the harmony of all its parts; 
and accordingly the philosopher refuses to consider the parts 
out of their relation to  the whole whose parts they are. Philos- 
ophy supplements in this way the abstractions which are inevitably 
made by the scientific specialist. 

For it  is evident from what has been said that the way in  
which we commonly speak of "facts" is calculated t o  convey a 
false impression. The world is not a collection of individual 
facts existing side by side and capable of being known separateIy. 
A fact is nothing except in  its relations to other facts; and as 
these relations are multiplied in  the progress of knowledge the 
nature of the so-called fact is indefinitely modified. Moreover. 
every statement of fact involves certain general notions and 
theories, so that the "facts" of the separate sciences cannot be 
stated except in terms of the conceptions or hypotheses which are 
assumed by the particular science. Thus mathematics assumes 
space as  an existent infinite, without investigating in what sense 
the existence or the infinity of this Unding, as Kant called it, 
can be asserted. In  the same way, physics may be said to  assume 
the notion of material atoms and forces. These and similar as- 
sumptions are ultimate presuppositions or working hypotheses 
for the sciences themselves. But it  is the office of philosophy, as 
a theory of knowledge, to  submit such conceptions to  a critical 
analysis, with a view to discover how far they can be thought out, 
or how far, when this is  done, they refute themselves, and call for 
a different form of statement, if they are to  be taken as a state- 
ment of the ultimate nature of the real. The first statement 
may frequently turn out to have been merely provisionally 
or relatively true; i t  is then superseded by, or rather inevitably 
merges itself in, a less abstract account. I n  this the same "facts" 
appear differently, because no longer separated from other aspects 
that belong to the full reality of the known world. There is no 
such thing, we have said, as an individual fact;  and the nature of 
any fact is not fully known unless we know it in all its relations to 
the system of the universe, or, in Spinoza's phrase, sub specie 
aeternitatis. I n  strictness, there is but one res completa or con- 
crete fact, and it  is the business of philosophy, as science of the 
whole, to  expound the chief relations that constitute its complex 
nature. 

The last abstraction which it  becomes the duty of philosophy 
to remove is the abstraction from the knowing subject which is 
made by all the sciences, including, as we shall see, the science of 
psychology. The sciences, one and all, deal with a world of 
objects, but the ultimate fact as we know i t  is the existence of 
an object for a subject. Subject-object, knowledge, or, more 
widely, self-consciousness with its implicates-this unity in duality 
is the ultimate aspect which reality presents. I t  has generally 
been considered, therefore, as constituting in a special sense the 
problem of philosophy. Philosophy may be said to  be the explica- 
tion of what is involved in this relation, or, in Kantian phraseology, 
a theory of its possibility. Any would-be theory of the universe 
which makes its central fact impossible stands self-condemned. 
On the other hand, a sufficient analysis here may be expected to 
yield us a statement of the reality of things in its last terms, and 
thus to  shed a light backwards upon the true nature of our sub- 
ordinate conceptions. 

Psychology, Epistemology and Ontology.-This leads to 
the consideration of the main divisions of philosophy-psychol- 
ogy ( q . ~ . ) ,  epistemology (theory of knowledge) and ontology. A 
special relation has always existed between psychology and sys- 
tematic philosophy, but the closeness of the connection has been 
characteristic of modern and more particularly of English thought. 
The connection is not difficult to  explain, seeing that in psychology, 
or the science of mind, we study the fact of intelligence (and 
moral action), and have, so far, in  our hands the fact t o  which 
all other facts are relative. From this point of view we may even 
see a truth in Jacobi's dictum as quoted by Sir W. Hamilton: 
"Nature conceals God; man reveals God." Nature by itself, that 
is to  say, is insufficient. The ultimate explanation of things cannot 
be given by  any theory which excludes from its survey the in- 
telligence in  which nature, as it  were, gathers herself up. But 
knowledge, or the mind as  knowing, willing, etc., may be looked 

at  in two different ways. I t  may be regarded simply as  a fact;  
in which case the evolution of mind may be traced and reduced 
to laws in the same way as the phenomena treated by the other 
sciences. This study gives us the science of empirical psychology, 
or, as it  is now termed, psychology sans phrase. I n  order to give 
an adequate account of its subject-matter, psychology may re- 
quire higher or more complex categories than are employed in 
the other sciences, just as biology, fo r  example, cannot work with 
mechanical categories alone, but introduces the conception of 
development or growth. But the affinities of such a study are 
manifestly with the sciences as such rather than with philos- 
ophy; and the definitive establishment of psychology as an inde- 
pendent science has already been alluded to. Since it  has been 
taken up by specialists, psychology is being established on a 
broader basis of induction, and with the advantage, in some depart- 
ments, of the employment of experimental methods of measure- 
ment. But i t  is not of mind in this aspect that such assertions can 
be made as those quoted above. Mind, as studied by the psychol- 
ogist-mind as a mere fact or phenomenon-grounds no inference 
to anything beyond itself. The distinction between mind viewed 
as a succession of "states of consciousness" and the further 
aspect of mind which philosophy considers was very clearly put 
by Croom Robertson, who also made a happy suggestion of two 
terms to designate the double point of view: 

"We may view knowledge as mere subjective function, but it 
has its full meaning only as it is taken t o  represent what we may 
call objective fact, or is such as is named (in different circum- 
stances) real, valid, true. As mere subjective function, which it is 
to the psychologist, i t  is best spoken of by an unambiguous name, 
and for this there seems none better than Intellection. We may 
then say that psychology is occupied with the natural function of 
Intellection, seeking to discover its laws and distinguishing its 
various modes (perception, representative imagination, conception, 
etc.) according t o  the various circumstances in which the lams are 
found at  work. Philosophy, on the other hand, is theory of 
Knowledge (as that which is known)."-"Psychology and Phil- 
osophy," Mind (1883), pp. 1 5 ,  16. 

The confusion of these two points of view has led, and still 
leads, to  serious philosophical misconception. I t  is hardly an 
exaggeration t o  say that, in the English school since Hume, 
psychology superseded properly philosophical inquiry. And we 
find even a thinker with a wider horizon like Sir W. Hamilton 
encouraging the confusion by speaking of "psychology or meta- 
physics," while his lectures on metaphysics are mainly taken up  
with what belongs in the strictest sense to psychology proper, 
with an occasional excursus (as in the theory of perception) into 
epistemology. The distinction between psychology and theory of 
knowledge was first clearly made by Kant, who repeatedly in- 
sisted that the Critique of Pure Reason was not to  be taken as a 
psychological inquiry. H e  defined his problem as the quid jz~ris 
or the question of the validity of knowledge, not its quid facti or 
the laws of the empirical genesis and evolution of intellection (to 
use Croom Robertson's phraseology). Since Kant, philosophy has 
chiefly taken the form of theory of knowledge or of a criticism 
of experience. Not, indeed, a preliminary criticism of our faculties 
or conceptions such as Kant himself proposed to institute, in order 
to  determine the limits of their application; such a criticism 
ab extra of the nature of our experience is essentially a thing im- 
possible. The only criticism which can be applied in such a case 
is the immanent criticism which the conceptions o r  categories 
exercise upon one another. The organized criticism of these con- 
ceptions is really nothing more than the full explication of what 
they mean and of what experience in its full nature o r  notion is. 
This constitutes the theory of knowledge in the only tenable sense 
of the term, and it  lays down, in Kantian language, the ~onditions 
of the possibility of experience. These conditions are the con- 
ditions of knowledge as such, or, as it may be put, of objective 
consciousness-of a self-consciousness of a world of objects and 
through them conscious of itself. The inquiry is, therefore, 
transcendental in its nature, and does not entangle us in  any de- 
cision as to the conditions of the genesis of such consciousness ir, 
the individual. When we inquire into subjective conditions we are 
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thinking of facts causing other facts. But the transcendental con- 
ditions are not causes or even factors of knowledge; they are the 
statement of its idea. Hence the dispute between evolutionist and 
transcendentalist rests, in  general, on an ignoratio elenchi; for the 
history of the genesis of an idea does not contain an answer to- 
though i t  may throw light on-the philosophical question of i ts  
truth o r  validity. Speaking of this transcendental consciousne~, 
Kant goes so far  as to say that it is not of the slightest conse- 
quence "whether the idea of it be clear or obscure (in empirical 
consciousness), no, not even whether it  really exists or not. But 
the possibility of the logical form of all knowledge rests on its 
relation to  this apperception as a faculty or potentiality" (Werke, 
ed. Hartenstein, iii. 578 note). 

Kant's problem is  not, in its wording, very different from that 
which Locke set before him when he resolved to "inquire into the 
original, certainty and extent of human knowledge together with 
the grounds and degrees of belief, opinion and assent." Locke's 
Essay is undoubtedly, in its intention, a contribution t o  the theory 
of knowledge. But, because time had not yet made the matter 
clear, Locke suffered himself to  digress in his second book into 
the psychological question of the origin cf our ideas; and his 
theory of knowledge is ruined by the failure to distinguish be- 
tween the epistemological sense of "idea" as significant content 
and the psychological sense in which i t  is applied to  a fact o r  
process in the individual mind. The same confusion runs through 
Berkeley's arguments and vitiates his conclusions as well as those 
of Hume. But appearing with these thinkers as the problem of 
perception, epistemology widens its scope and becomes, in Kant's 
hands, the question of the possibility of experience in general. 
With Hegel it  passes into a completely articulated "logic," which 
apparently claims to be at  the same time an ontology or an 
ultimate expression of the nature of the real. 

This introduces us to  the second part of the question we are 
seeking to determine, namely the relation of epistemology t o  
ontology. I t  is evident that philosophy as theory of knowledge 
must have for its complement philosophy as ontology or theory of 
being. The question of the truth of our knowledge, and the ques- 
tion of the ultimate nature of what we know, are in reality two 
sides of the same inquiry; and therefore our epistemological re- 
sults have t o  be  ontologically expressed. But it  is not every 
thinker that can see his way with Hegel to assert in set terms the 
identity of thought and being. Hence the theory of knowledge 
becomes with some a theory of human ignorance. This is the 
case with Herbert Spencer's doctrine of tlie Unknowable, which 
he advances as the result of epistemological considerations in the 
philosophical prolegomena to his system. Very similar positions 
were maintained by Kant  and Comte; and, under the name of 
"agnosticism" (q.v.), the theory has popularized itself in the outer 
courts of philosophy, and on the shifting borderland of philosophy 
and literature. The truth is that the habit of thinking excIusively 
from the standpoint of the theory of knowledge tends to  beget an 
undue subjectivity of temper. And the fact that it  has become 
usual for men t o  think from this standpoint is very plainly seen 
in the almost universal description of philosophy as an analysis of 
"experience," instead of its more old-fashioned designation as an 
inquiry into "the nature of things." As it is matter of universal 
agreement that the problem of being must be attacked indirectly 
through the problem of knowledge, this substitution may be re- 
garded as an advance, more especially as it  implies that the fact 
of experience, o r  of self-conscious existence, is the chief fact to  
be dealt with. But  if so, then self-consciousness must be treated 
a s  itself real, and as organically related t o  the rest of existence. 
If self-consciousness be treated in this objective fashion, then we 
pass naturally from epistemology to ontology. (For, although the 
term "ontology" has been as good as disused, it  still remains true 
that the aim of philosophy must be t o  furnish us with an ontology 
o r  a coherent and adequate theory of the nature of reality.) But if, 
on the other hand, knowledge and reality be ab initio opposed to 
one another-if consciousness b e  set on one side as over against 
reality, and merely holding up  a mirror t o  it-then it follows 
with equal naturalness that the truly real must be something which 
lurks unrevealed behind the subject's representation of it. Hence 

I came the different varieties of a so-called phenomenalism. The  
upholders of such a theory would, in general, deride the term 
"ontology"; but it is evident, none the less, that their position 
itself implies a certain theory of the universe and of our own 
place in it, and the establishment of this theory constitutes their 
ontology. 

Without prejudice, then, to  the claim of epistemology to con- 
stitute the central philosophic discipline, we may simply note i ts  
liability to  be pressed too far. The exclusive preoccupation of 
men's minds with the question of knowledge during the neo- 
Kantian revival in  the 'seventies of the last century drew from 
Lotze the caustic criticism that "the continual sharpening of the 
knife becomes tiresome, if after all, we have nothing t o  cut with 
it." Stillingfleet's complaint against Locke was that he was "one 
of the gentlemen of this new way of reasoning that have almost 
discarded substance out of the reasonable part of the world." 
The same may be said with greater truth of the devotees of the 
theory of knowledge; they seem to have no need of so old- 
fashioned a commodity as reality. Yet, after a l ,  Fichte's dictum 
holds good that knowledge as knowledge--d.e., so long as i t  is 
looked at  as kno

w

ledge-is, ipso facto, not reality. The  rewlt  of 
the foregoing, however, is to show that, a s  soon as epistemology 
draws its conclusion, it  becomes ontology; the theory of knowl- 
edge passes into a theory of being. The ontological conclusion, 
moreover, is not to  be regarded as something added by an external 
process; it  is an immediate implication. The  ontology is the 
epistemology from another point of view-regarded as  completing 
itself, and explaining in the course of its exposition that relative 
or practical separation of the individual knower from the knowable 
world, which i t  is a sheer assumption to take as absolute. This, not 
the so-called assumption of the implicit unity of being and thought, 
is the really unwarrantable postulate; for i t  is an assumption 
which we are obliged t o  retract bit by bit, while the other offers 
the whole doctrine of knowledge as its voucher. 

Logic, Aesthet ics  and Ethics.-If the theory of knowledge 
thus passes insensibly into ontology i t  becomes somewhat diffi- 
cult t o  assign a distinct sphere to logic (q.v.). Ueberweg's defini- 
tion of it  as "the science of the regulative laws of thought" (or 
"the normative science of thought") comes near enough to the 
traditional sense to  enable us t o  compare profitably the usual: 
subject-matter of the science with the definition and end of phi- 
losophy. The introduction of the term 'Lregulative" or "normative" 
is intended to differentiate the science from psychology as the 
science of mental processes or events. In  this reference logic 
does not tell us how our intellections eonnect themselves as mental 
phenomena, but how we ought to  connect our thoughts if they 
are to  realize truth (either as consistency with what we thought 
before or as agreement with observed facts). Logic, therefore, 
agrees with epistemology (and differs from psychology) in treat- 
ing thought not as mental fact but as knowledge, as idea, as  
having meaning in relation to  a n  objective world. T o  this extent 
it  must lead on to the theory of knowledge. But, if we desire to  
keep by older landmarks and maintain a distinction between the 
two disciplines, a ground for doing so may be found in the fact 
that all the main definitions of logic point t o  the investigation of 
the laws of thought in a subjective reference-with a view, that is, 
by an analysis of the operation, to  ensure its more correct per- 
formance. 

Aesthetics (q.v.) may be treated as a department of psychology 
or  physiology, and in England this is the mode of treatment that 
has been most general. To  what peculiar excitation of our bodily 
or mental organism, it  is asked, are the emotions due which make 
us declare an object beautiful or sublime? And, the question be- 
ing put in this form, the attempt has been made in some cases to  
explain any peculiarity in the emotions by analysing them into 
simpler elements, such as primitive organic pleasures and pro- 
longed associations of usefulness or fitness. But, just as psychology 
in general cannot do duty for a theory of knowledge, so it holds 
true of this particular application of psychology that a mere refer- 
ence of these emotions to the mechanism and interactive play of 
our faculties cannot be regarded as an account of the nature of 
the beautiful. Perhaps by talking of "emotions" we tend to give 



PHILOSOPHY AND PHILOSOPHICAL STUDIES 
an unduly subjective colour to the investigation; it  would be 
better to  speak of the perceptio~t of the beautiful. Pleasure in 
itself is unqualified, and affords no differentia. I n  the case of a 
beautiful object the resultant pleasure borrows its specific qual- 
ity from the presence of determinations essentially objective in 
their nature, though not reducible to  the categories of science. 
Unless, indeed, we conceive our faculties to be constructed on 
some arbitrary plan which puts them out of relation to the facts 
with which they have to deal, we have a prima facie right to treat 
beauty as an objective determination of things. The question of 
aesthetics would then be formulated-What is it in things that 
makes them beautiful, and what is the relation of this aspect of 
the universe to its ultimate nature, as that is expounded in meta- 
physics? The answer constitutes the substance of aesthetics, con- 
sidered as a branch of philosophy. But it is not given simply in 
abstract terms: the philosophical treatment of aesthetics includes 
also a n  exposition of the concrete phases of art, as these have 
appeared in the history of the world, relating themselves to differ- 
ent phases of human culture. 

Of ethics (q.v.) i t  may also be said that many of the topics 
commonly embraced under that title are not strictly philosophical 
in their nature. They are subjects for a scientific psychology 
employing the evolutionary method with the conceptions of hered- 
ity and development, and calling to  its aid, as such a psychology 
will do, the investigations of all the sociological sciences. To  
such a psychology must be relegated all questions as to the origin 
and development of moral ideas. Similarly, the question debated 
at such length by English moralists as to the nature of the moral 
faculty (moral sense, conscience, etc.) and the controversy con- 
cerning the freedom of the will belong mainly to  psychology. If 
we exclude such questions in the interest of systematic correctness, 
and seek to determine for ethics a definite subject-matter, the 
science may be said to fall into two departments. The first of 
these deals with the notion of duty, and endeavours to  define the 
good or the ultimate end of action; the second lays out the scheme 
of concrete duties which are deducible from, or which, a t  least, are 
covered by, this abstractly stated principle. The second of these 
departments is really the proper subject-matter of ethics con- 
sidered as a separate science; but it is often conspicuous by its 
absence from ethical treatises. However moralists may differ on 
first principles, there seems to be remarkably little practical diver- 
gence when they come to lay down the particular laws of moral- 
ity. I t  may be added that, where a systematic account of duties 
is actually given, the connection of the particular duties with the 
universal formula is in general more formal than real. I t  is only 
under the head of casuistry (q.v.) that ethics has been much culti- 
vated as  a separate science. The first department of ethics, on 
the other hand, is the branch of the subject in virtue of which 
ethics forms part of philosophy. As described above, it  ought 
rather to  be called, in Kant's phrase, the metaphysic of ethics. 
A theory of obligation is ultimately found to be inseparable from a 
metaphysic of personality. The connection of ethics with meta- 
physics will be patent as a matter of fact, if i t  be remembered 
how Plato's philosophy is summed up in the idea of the good, and 
how Aristotle also employs the essentially ethical notion of end as 
the ultimate category by which the universe may be explained or 
reduced to unity. But the necessity of the connection is also 
apparent, unless we are to suppose that, as regards the course of 
universal nature, man is altogether an imperizcm i n  imperio, or 
rather (to adopt the forcible phrase of Marcus Aurelius) an 
abscess or excrescence on the nature of things. If,  on the con- 
trary, we must hold that man is essentially related to what the 
same writer calls "a common nature," then it  is a legitimate 
corollary that in man as intelligence we ought to find the key of 
the whole fabric. 

Ph i losophy  of t h e  State, His to ry  a n d  Religion.-In Plato 
and Aristotle ethics and politics are indissolubly connected. In  
other words, seeing that the highest human good is realizable only 
in a community, the theory of the state as the organ of morality, 
and itself in its structure and institutions the expression of ethical 
ideas or qualities, becomes an integral part of philosophy. The 
difficulty already hinted at, which individualistic systems of ethics 

experience in connecting particular duties with the abstract prin- 
ciple of duty is a proof of the failure of their method. For the 
content of morality we are necessarily referred, in great part, to  
the experience crystallized in laws and institutions and to the un- 
written law of custom, honour and good breeding, which has 
become organic in the society of which we are members. Plato's 
Rvpublic and Hegel's Philosophie des Rechts are the most typical 
examples of a fully developed philosophy of the state, but in the 
earlier modern period the prolonged discussion of natural rights 
and the social contract must be regarded as a contribution to 
such a theory. Moreover, if philosophy is to complete its con- 
structive work, it  must bring the course of human history within 
its survey, and exhibit the sequence of events as an evolution 
in which the purposive action of reason is traceable. This is the 
task of the philosophy of history, a peculiarly modern study, due 
to the growth of a humanistic and historical point of view. Les- 
sing's conception of history as an "education of the human race" 
is a typical example of this interpretation of the facts, and was 
indeed the precursor which stimulated many more elaborate 
German theories The philosophy of history differs, i t  will be 
observea, from the purely scientific or descriptive studies covered 
by the general title of sociology. Sociology conceives itself as a 
natural science elucidating a factual sequence. The philosophy 
of history is essentially teleological; that is to  say, i t  seeks to  
interpret the process as the realization of an immanent end. I t  
may be said, therefore, to involve a complete metaphysical theory. 
Social institutions and customs and the different forms of state- 
organization are judged according to the degree in which they pro- 
mote the realization of the human ideal. History is thus repre- 
sented by Hegel, for example, as the realization of the idea of free- 
dom, or rather as the reconciliation of individual freedom and 
the play of cultured interests with the stable objectivity of law 
and an abiding consciousness of the greater whole in which we 
move. So far as the course of universal history can be truly repre- 
sented as an approximation to this reconciliation by a widening 
and deepening of both the elements, we may claim to possess a 
philosophy of history. But although the possibility of such a phil- 
osophy seems implied in the postulated rationality of the universe 
many would hold that it remains as yet an unachieved ideal. 

There only remains to be briefly noticed the relation of philos- 
ophy to theology and the nature of what is called Philosophy 
of Religion. By theology is commonly understood the syste- 
matic presentation of the teaching of some positive or historical 
religion as to the existence and attributes of a Supreme Being, 
including his relation to the world and especially to  man. But 
these topics have also been treated by philosophers and religious 
thinkers, without dependence on any historical data or special 
divine revelation, under the title of Natural Theology. Natural 
Theology is specially associated with the Stoic theories of provi- 
dence in ancient times and with elaborations of the argument 
from design in the 18th century. But there is no warrant for 
restricting the term to any special mode of approaching the 
problems indicated; and as these form the central subject of 
metaphysical inquiry, no valid distinction can be drawn between 
natural theology and general metaphysics. The philosophy of 
religion, on the other hand, investigates the nature of the religious 
consciousness and the value of its pronouncements on human life 
and man's relation to the ground of things. Unity, reconciliation, 
peace, joy, "the victory that overcometh the worldH-such, in 
slightly varying phrases, is the content of religious faith. Does 
this consciousness represent an authentic insight into ultimate 
fact, or is it a pitiful illusion of the nerves, born of man's hopes 
and fears and of his fundamental ignorance? The philosophy 
of religion assumes the first alternative The function of philosophy 
in general is the reflective analysis of experience, and the religious 
experience of mankind is prima facie entitled t o  the same consid- 
eration as any other form of conscious activity. The certainties of 
religious faith are matters of feeling or immediate assurance, and 
are expressed in the pictorial language of imagination. I t  be- 
comes the function of philosophy, dealing with these utterances, 
to relate them to the results of other spheres of experience, and to 
determine their real meaning in the more exact terms of thought. 



PHILOSTRATUS-PHIPS 
The philosophy of religion also traces in the different historical 
forms of religious belief and practice the gradual evolution of 
nha t  it takes to be the truth of the matter. Such an account may 
be distinguished from what is usually called the science of religion 
by  the teleological or metaphysical presuppositions i t  involves. 
The science of religion gives a purely historical and comparative 
account of the various manifestations of the religious instinct 
without pronouncing on their relative truth or value and without, 
therefore, professing to apply the idea of evolution in the philo- 
sophical sense. That idea is fundamental in the philosophy of re- 
ligion, which therefore can be written only from the standpoint 
of a constructive metaphysical theory. 

I t  is, indeed, only from the standpoint of such a theory that 
the definitions and divisions of the different philosophical disci- 
plines adopted in this article can be said to hold good. But those 
who, like the positivist, agnostics and sceptics, deny the possibil- 
ity of ontology as a theory of the ultimate nature of things, are still 
obliged to retain philosophy as a theory of knowledge, in order 
to  justify the asserted limitation or impotence of human reason. 

BIBLIOGRAPHY.-0. Kulpe, Introduction to Philosophy (1901, etc.) ; 
H. Sldgwick, Philosophy. its Scope and Relatzons (1902) ; W. Jerusalem, 
Introduction to Philosophy (1917) ; R. B. Perry, The Approach to 
Phtlosophy (1905) ; F. Paulsen, Introduction to Philosophy (1898) ; 
W. Windelband, Introduction to Philosofihy (1923). Also the intro- 
ductory chapters to the Histories of Philosophy by J. E. Erdmann, 
K. Fischer (Descartes and his School, I S S ~ ) ,  F. Uebeiweg and W. 
Windelband. (A. S. P.-P.) 

PHILOSTRATUS, "THE ATHENIAN" (c. I 70-245), 
the author of the Life of Apollonius of Tyanu, which he dedicated 
t o  Julia Domna, wife of Alexander Severus and mother of Cara- 
calla (see APOLLONIUS OF TYANA). H e  wrote also B i o ~  Zoq!~rc~rijv 
(Lives of the Sophists), Gymnasticus and Epistolae (mainly of an 
erotic character). Very little is known of his career. I t  is prob- 
able that he was born in Lemnos, studied and taught a t  Athens, 
and then settled in Rome. H e  is said by Suidas to  have been living 
in the reign of Philip (224-249). The common authorship of 
Apollonius and of the Lives of the Sophists is confirmed by inter- 
nal evidence. 

The Lives are not in the true sense biographical, but rather 
picturesque impressions bf leading representatives. The Gymnas- 
ticus contains interesting matter concerniilg the Olympic games 
and contests. The Letters breathe the spirit of the New Comedy 
and the Alexandrine poets; portions of Letter 33 are almost liter- 
ally translated in Ben Jonson's Song to Celia, "Drink to me only 
with thine eyes." The 'HPWLK~S,  formerly attributed to  Philostra- 
tus the Athenian, but probably by another Philostratus ("of Lem- 
nos"), is a popular disquisition on the heroes of the Trojan War. 
His other work is the Ei~6ves (Imagines), ostensibly a critical de- 
scription of 64 pictures in a Neapolitan gallery. 

See K. Miinscher in Philologus (1907) suppl. X., pp. 469-557. 
Of works bearing the name Philostratus there is a collected edition 

by C. F. Kayser (Zurich, 1844; Leipzig, 187~-71), and another by 
Westermann (Paris, 1849), with Latin translation; these supersede 
those by F. Morel (Paris, 1608) and Olearius (Leipzig, 1709). There 
are separate editions of the Eikones by Schenkl and Reisch (Leipzig, 
1902) ; of the Gymnasticus by Mynas (1858), Daremberg ( I S ~ S ) ,  
Volckmar (Zurich, 1S62), and especially Julius Jiithner (~gog) ,  with 
introd., comments and Ger. trans.; of 73 epistles by Boissonade 
(1842). The Life of Apollonius was first published by Aldus (1502) ; 
a French translation by Rlaise de Vigenhre appeared in 1596; an 
Eng. trans. of bks. i. and ii. was published (1680) by C. Blount, 
with notes by Lord Herbert of Cherbury (prohibited in England in 
1693, it was reprinted on the Continent) ; a full translation appeared 
in 1903. Critical works on the Eikones are numerous: K. Friederichs 
Die Philostratischen Bilder (1860) ; Goethe, "Philostrats Gemalde' 
in Complete Works (ed. Stuttgart, 1879) ; Brunn, Die Pkilostratische~ 
Bilder (1860) ; A. Bougot, Une Gale'rie antique (1881) ; E. Bertrand 
Un Critique dar t  dans l'antiquite': Plzilostrate et son kcole (1SS2) 
Bergk, "Die Philostrate" in Fiinf Abhandlungen zur Geschichte dei 
grieclzisclzen Philosophie und Astronomic (188.3) ; Schmid, Atticismu 
iv. 7, on the attribution of the works, and Uberweg, Grundriss dei 
Gesch. der Philosophie, Bd. I. (1926). 

PHILOXENUS, of Cythera (435-380 B.c.), Greek di- 
thyrambic poet. On the conquest of "the island by the Athenians 
he was taken as a prisoner of war to Athens, where he was pur- 
chased by the dithyrambic poet Melanippides, who educated him 
and set him free. Philoxenus afterwards resided in Sicily, at the 

court of Dionysius, tyrant of Syracuse, whose bad verses he 
declined to praise, and was in consequence sent to  work in the 
quarries. After leaving Sicily he travelled in Greece, Italy and 
Asia, reciting his poems, and died a t  Ephesus. According t o  
Suidas, Philoxenus composed twenty-four dithyrambs and a lyric 
poem on the genealogy of the Aeacidae. I n  his hands the di- 
thyramb seems to have been a sort of comic opera, and the music, 
composed by himself, of a debased character. His masterpiece was 
the Cyclops, a pastoral burlesque on the love of the Cyclops 
for the fair Galatea, written to  avenge himself upon Dionysius, 
who was wholly or partially blind of one eye. I t  was parodied by 
Aristophanes in the Plutus (290). The popularity of Philoxenus is 
attested by a complimentary resolution passed by the Athenian 
senate in 393. 

Fragments, with life, by G. Bippart (1843) ; T. Bergk, Poetae 
lyrici graeci. 

PHILOXENUS (Syriac, AksenLya) (fi. c. 500) of Mabbog, 
one of the best of Syriac prose writers, and a vehement cham- 
pion of Monophysite doctrine. H e  was by birth a Persian, born 
at  Tahal, in the district of Beth Garmai east of the Tigris. H e  was 
educated at  Edessa. Philoxenus soon attracted notice by his 
strenuous advocacy of Monophysite doctrine, and on the expul- 
sion of Calandio (the orthodox patriarch of Antioch) in 48 j was 
ordained bishop of Mabb6g (Hierapolis) by his Monophysite suc- 
cessor Peter the Fuller (Barhebraeus, Chron. eccl. i. 183). I t  was 
probably during the earlier years of his episcopate that Philoxenus 
composed his thirteen homilies on the Christian life. Later he 
revised the Syriac version of the Bible, and with the help of his 
chorepiscopus Polycarp produced in 508 the so-called Philoxenian 
version, used by the Monophysites during the 6th century. H e  
bitterly opposed Flavian II. ,  who had accepted the decrees of the 
Council of Chalcedon and was patriarch oE Antioch from 498 t o  
512. In  512 the Monophysites finally ousted and replaced him 
by their partisan Severus. But Justin I., who succeeded Anastasius 
in 518, was less favourable to  Severus and Philoxenus, and in 519 
they were sentenced to banishment. Philoxenus was sent t o  Philip- 
popolis in Thrace, and afterwards to  Gangra in  Paphlagonia, 
where he met his death by foul play in 523. 

Of the chief monument of his scholarship-the Philoxenian version 
of the Bible-only the Gospels and certain portions of Isaiah are 
known to survive (see Wright, Syr. Lit. 14). His thirteen homilies on 
the Christian life and character have been edited and translated by 
Budge (London, 1894). Many of his letters survive. 

PHIPS or PHIPPS, SIR WILLIAM (1651-1695), colo- 
nial governor of Massachusetts, was born on Feb. 2, 1651, a t  
Woolwich, Me., near the mouth of the Kennebec river. H e  was a 
shepherd until he was 18 and then a ship carpenter's apprentice 
for four years; worked a t  his trade in Boston for a year, a t  this 
time learning to read and write. I n  1687, with a commission from 
the British Crown, he found, after a search of many years, a 
wrecked Spanish treasure ship of which he had heard on a voyage 
to the Bahamas. From it he recovered fgoo,ooo, of which he re- 
ceived f 16,000 as his share, was knighted by James II. ,  and was 
appointed sheriff of New England. Poorly educated and ignorant 
of law, Phips could accomplish little, and returned to England. 
I n  1689 he returned to Massachusetts, and a t  once entered into 
the life of the colony. H e  was soon appointed commander of an 
expedition against the French in Canada, which sailed in April, 
1690, and easily captured Port Royal. A much larger expedition 
led by Phips in July against Quebec and Montreal ended disas- 
trously. I n  the winter of 1690 he returned t o  England, and urged, 
with Increase Mather, the colonial agent, a restoration of the 
colony's charter, annulled during the reign of Charles 11. The 
Crown, a t  the suggestion of Mather, appointed him the first royal 
governor under the new charter. On reaching Boston in May, 
1692, Phips found the colony in a very disordered condition, 2nd 
though honest and persevering, he was unfitted for  the difficult 
~osi t ion.  I n  defending the frontier he displayed great energy, 
but his policy of building forts was expensibe and  therefore 
popular. Numerous complaints to  the home govern.nent resulted 
in his being summoned t e  England to answer charges. While in 
London awaiting trial, he died on Feb. 18, 1695. 

See Cotton Mather's Life of His Excellency Sir William Phips 



PHLEBITIS-PHOCION 
(1697; republished .in Magnalia in 1702) ; Francis Bowen's "Life 

'lr w'lliam Phlpsj Jaled 'parks: ~'?enca?BzO~ra?hy: ,  
series, vol. vii. (1856) ; Wlillam Goolds Slr Wllllam Phlps, 
Collections of the Maine Historicat Society, series I, vol. ix. (Portland, 
1887) ; Ernest Myrand's Sir William Phipps devant Quebec (Quebec, 
1893) ; Thomas Hutchinson's History of  Massachusetts (Boston; 3rd 
ed. 1 7 ~ 5 ) ;  and J. G. Palfrey's History of New England (1858-90). 

PHLEBITIS, a medical term for inflammation affecting veins. 

bloom throughout the summer and early autumn. They require a 
deep, rich and rather heavy loam, and a cool, moist position. 

The dwarf perennial Vecies and varieties, the pinks" 
of gardens, are suitable plants for the rockery, and as  edging t o  
beds and borders. They are trailing and tufted i n  habit, the 
branches rooting a t  the nodes. They succeed in poorer soil and 
drier situations than the tall kinds. Seed is seldom ~roduced.  

Usually the venous condition results from inflammation in tissue 
surrounding the vessel and extending to its walls. The vein be- 
comes thickened and can be recognized as a definite, perhaps 
reddened, and very painful cord if i t  be superficial, e.g., saphenous 
vein. When the inflammation extends to  the inner coat of the 
vessel and nutrition of the lining endothelium is impaired, local 
clotting of blood occurs, the clot being adherent to  the vessel 
wall where it  is first formed and extending upwards and down- 
wards within the lumen (see THROMBOSIS AND EMBOLISM). From 
the primary focus clotting extends also into the tributaries of 
the vein thus inducing widespread obstruction t o  the return of 
blood from the part and consequent oedema. The condition calls 
for  complete rest owing to the danger of dislocating the clot and 
causing embolism; this danger is greatest when the condition is 
septic. I n  most cases, under rest, the inflammation subsides and 
the primarily affected vein becomes permanently occluded by 
newly formed fibrous tissue, but circulation in the part formerly 
drained by the vein is restored by the opening u p  of collateral 
channels. I n  some regions phlebitis is particularly dangerous, e.g., 
the lateral sinus to  which inflammation from middle ear disease 
may extend with subsequent cerebral abscess or purulent menin- 
gitis or general pyaemia. I n  such cases surgery is the sole hope 
for the patient. 

PHLEGON, of Tralles in Asia Minor, Greek writer and 
freedman of the emperor Hadrian, flourished in the 2nd century 
A.D. His chief work was the Olympiads, an historical cornpen- 
dium in sixteen books, from the 1st down to the 2zgth Olympiad 
(776 B.C. to  A.D. 137), of which several chapters are preserved 
in Photius and Syncellus. Two small works by him are extant: 
On Marvels and On Long-lived Persons, a list of Italians who had 
passed the age of 100, taken from the Roman censuses. 

Fragments in C. Miiller, Frag. hist. graec. iii.; of the Marvels and 
Long-lived in 0. Keller, Rerum naturalium scriptores, i. (1877) ; see 
also H. Diels, "Phlegons Androgynenosakel" in Sibyllinische Blatter 
(1890). 

PHJ,OGOPITE, a mineral belonging to the group of micas 
(9.v.). I t  is a magnesium mica, differing from biotite in containing 
only a little iron; [H,K,(MgF)]aMg,AI(Si04)3, is the chemical 
formula and i t  is named from Gr. q5Xaywabs (fiery-looking), the 
mineral being sometimes brownish-red and coppery in appearance. 
Sometimes it  is quite colourless and transparent, but usually of a 
characteristic yellowish-brown colour, and often with a silvery lus- 
tre on the cleavage surfaces, hence the trade names "amber mica" 
and "silver mica" for  some varieties. Phlogopite occurs chiefly as 
scales and plates embedded in crystalline limestones of the Archae- 
an formation, and the cleavage flakes are not quite so elastic as 
those of muscovite. The mica mined in Canada and Ceylon is 
mainly phlogopite, and is largely used as an insulator for electrical 
purposes. I n  Canada it  occurs with apatite in pyroxene rocks asso- 
ciated with Laurentian gneisses and crystalline limestones, the 
principal mining district being in Hull county, Quebec and near 
Burgess in Lanark county, Ontario. I n  Ceylon the mineral forms 
irregular veins, rarely exceeding one or two feet in width, travers- 
ing granulite, especially near the contact of this rock with crys- 
talline limestone. 

PHLOX (family Polemaniaceae), a genus of about 60 

species, mostly perennial hardy plants of great beauty, natives of 
North America (a few Asiatic), with entire, usually opposite, 
leaves and showy flowers generally in terminal clusters. Each 
flower has a tubular calyx with five lobes, and a salver-shaped 
corolla with a long slender tube and a flat limb. The five stamens 
are given off from the tube of the corolla at  different heights and 
do not protrude beyond it. The ovary is three-celled with one 
to two ovules in each cell; i t  ripens into a three-valved capsule. , 
Many species and varieties are tall herbs yielding a wealth of I 

Propagation is effected by cuttings in July and earl; August. 
placed in a cold frame, and by division of the plants, which should 
be lifted carefully, and cut into rooted portions as required. The 
tufted kinds decay in patches in  winter if the situation is moist. 

Plzlox drurr2.mondi and its numerous varieties are half-hardy 
annuals in Great Britain. I t  is a small-growing hairy plant, flower- 
ing profusely during the summer months. For early flowering 
it  should be sown in heat in March and April and transferred 
out of doors in  June. I t  succeeds if sown out of doors in  April, 
but the flowering season is later and shorter. 

The tall-growing border phloxes are divided into early and late 
flowering kinds respectively, the former derived mainly from 
P. glaberrima and P. su#ruticosa, and the latter from P. maculata 
and P. paniculata. Owing to the frequent introduction of new 
kinds, no account of varieties can be given. 

Since practically all the species are natives of North America, 
with handsome representatives in every section of the United 
States, some have urged adoption of the genus as  the  floral em- 
blem Or of the 

PHOCAEA (mod. F o k k  or Fokha), an ancient city on the 
Western coast of Asia Minor, f ~ m o u s  as the mother city of Mar- 
seilles. I t  was the most northern of the Ionian cities, and was situ- 
ated on the coast of the peninsula which separates the gulf of 
Cyme, occupied by Aeolian settlers, from the Hermaean Gulf, on 
which stood Smyrna and Clazomenae. I ts  ~ o s i t i o n  between two 
good harbours, Naustathmus and Lampter xxxvii. 311, led 
the inhabitants to  devote themselves to  maritime pursuits. Ac- 
cording to Herodotus the Phocaeans were the first of all the 
Greeks to undertake distant voyages, and made known the coasts 
of the Adriatic, Tyrrhenia and Spain. Arganthonius, king of ~ a r -  
tessus in Spain, invited them to emigrate in a body to his domin- 
ions, and, on their declining, presented them with a large sum of 
money. This they employed i n  constructing a strong wall around 
their city, a defence which stood them in good stead when Ionia 
was attacked by Cyrus in  546. Eventually they determined to 
seek a new home in the west, where they already had flourishing 
colonies, e.g., Alalia in Corsica and Massilia (mod. Marseilles). A 
large part of the emigrants proceeded only as far as Chios, 
returned to Phocaea, and submitted to the Persian yoke. 

Phocaea continued to exist under the Persian government, but 
greatly reduced in population and commerce. Though it  joined 
in the Ionian revolt against Persia in  500 i t  was able to send 
only three ships to  the combined fleet which fought a t  Lade. But 
a Phocaean took the supreme command. I t  never again played 
a prominent part in Ionian history. The modem town in the 
immediate neighbourhood, still known as Fokia, was founded by 
the Genoese in 1421 on account of the rich alum mines in the 
neighbourhood. I t  has a fair natural harbour. 

PHOCAS, East Roman emperor (602-~IO), was a Cappado- 
cian of humble origin. H e  was still but a centurion when chosen 
by the army of the Danube to lead it  against Constantinople. A 
revolt within the city soon afterwards resulted in the abdication 
of the reigning emperor Maurice, and in the elevation of Phocas 
to  the throne. Phocas proved entirely incapable of governing 
the empire. H e  consented to pay an increased tribute to  the Avars 
and allowed the Persians to  overrun the Asiatic provinces and to 
penetrate to the Bosporus. When the African governor Heraclius 
declared against him, Phocas was deposed with scarcely a struggle 
(610). H e  died in the same year on the scaffold. 

See J .  B. Bury, The  Later Roman Empire (1ga3), vol. ii.; Gibbon, 
Decline and Fall (ed. Bury, I ~ I I ) ,  V O ~ .  5, p. 65-7050; J. Kulakowsky 
in "Byzant. Vremmenik" ~ o l . ~ x x i .  

PHOCION, Athenian statesman and general, was born about 
402 B.c., the son of a small manufacturer. He became a pupil of 
Plato and in later life was a close friend of Xenocrates. Under 



Chabrias he distinguished himself in  the great sea-fight of Naxos 
(376), and subsequently won the confidence of the allies by his 
justice and integrity. I n  351-349 he entered the Persian service 
and helped to subdue a rebellion in Cyprus. Henceforward he 
always held a prominent position in Athens, and although he 
never canvassed he was elected general forty-five times in all. In  
politics he is known chiefly as the consistent opponent of the anti- 
Macedonian party. H e  countered the eloquence of Demosthenes 
and his supporters by the  plain facts of Athens' situation. H e  
helped to defend Aeschines in 343, and secured lenient terms 
from Philip after the disaster of Chaeroneia (338). He also ren- 
dered good service in the field: in 348 he saved the force operating 
against the  hil lo-Macedonian tvrants in Euboea bv the brilliant 
vyctory of Tamynae. Under t i e  Macedonian preiominance his 
reputation increased. Though by no means inclined to truckle to  
the Blacedonians, as is shown by his protection of the refugee 
Hdrpalus and his spirited campaign in defense of Attica in 322, 
he won the confidence of the conquerors, and in the restricted 
democracy which Antipater enforced he became the virtual ruler 
of Athens. On the restoration of the democracy in 318. Phocion 
was deposed, He fled to Polyperchon, but was sent back to be 
tried at  Athens. The assembly shouted Phocion down and con- 
demned him to death unheard. Not long after, the Athenians 
decreed a public burial and a statue in his honour. 

See Plutarch, Life o f  Phocion; Holm. Gk.  Hist. vol. iii. (Eng. trans., 
London, 1896). 

PHOCIS, an ancient district of central Greece (now a de- 
partment [Phthiotis-Phocis], area, 2,547 sq.mi.; pop. 193,671), 
bounded W. by Ozolian Locris and Doris, N. by Opuntian Locris 
on the E. by Boeotia, and on the S. by the Corinthian gulf. The 
massive ridge of Parnassus (8,068 ft.) traverses the heart of the 
country. Between this and the northern frontier range of Cnemis 
(3,000 f t . )  is the narrow fertile valley of the Cephissus, along 
which lie most of the Phocian townships. South of Parnassus 
the two small plains of Crisa and Anticyra are separated by Mt. 
Cirphis. Phocis was mainly pastoral. 

I t s  early history is obscure. I t s  population was reckoned 
Aeolic. but the dialects are of the West-Greek group, more akin 
to Doric. There was a tradition that the Phocians once owned 
land round Daphnus opposite Euboea, and had their frontier a t  
Thermopylae. Later restriction of territory was due to the hos- 
tility of Boeotia and Thessaly. The latter in the 6th century 
even raided the Cephissus valley. In early days Phocians 
controlled the sanctuary of Delphi. But Delphi constantly strove 
for independence and about ggo B.C. induced a coalition of Greek 
states to proclaim a "Sacred War" and free the oracle from Pho- 
cian supervision. Thus Phocian influence a t  Delphi was restricted 
to  the possession of two votes in the Amphictyonic Council. 

During the Persian invasion of 480 the Phocians at  first joined 
in the national defense, but their irresolute conduct lost Ther- 
mopylae for the Greeks; and a t  Plataea they were on the Persian 
side. I n  457 an attempt to control the head waters of the Ce- 
phissus in the territory of Doris brought a Spartan army into 
Phocis in defense of the "metro~olis of the Dorians." A similar 
attack on Delphi in 448 was again frustrated by Sparta, but not 
long afterwards the Phocians recaptured the sanctuary with the 
help of the Athenians, with whom they became allied in 454. 
When Athenian land-power declined, Phocian friendship waned, 
and in the Peloponnesian War Phocis was nominally an ally of 
Sparta, and had lost control of Delphi. 

I n  the 4th century Phocis was constantly endangered by Boeo- 
tian oppression. After helping Sparta to invade Boeotia during 
the Corinthian War (395-3g4), the Phocians received assistance 
from Sparta in 380, but afterwards submitted to the growing 
power of Thebes. Phocians took part in Epameinondas' earlier 
inroads into the Peloponnesus, but abstained from the campaign 
of Mantineia (370-362). I n  return for this negligence the Thebans 
secured a penal decree against them for religious offenses from 
the Ainphictyonic synod (3 56). The Phocians, led by two capable 
generals, Philomelus and Onomarchus, replied by seizing Delphi 
and using its riches to hire mercenaries with whose help they in- 
kaded Boeotia and Thessaly, and though driven out of Thessaly 

by Philip of Macedon, maintained themselves for ten years, until 
the exhaustion of the temple treasures and the treachery of their 
leaders placed them at  Philip's mercy. I n  339 the Phocians began 
to rebuild their cities; in 338 they fought against Philip at  Chae- 
roneia; in 323 they took part in the Lamian War against Antipater, 
and in 279 helped to defend Thermopylae against the Gauls. 

During the 3rd century Phocis passed into the power of Mace- 
donia and of the Aetolian League, to  which in 196 i t  was an- 
nexed. Under Roman rule its league was dissolved, but was 
revived by Augustus, who also restored to Phocis the votes in 
the Delphic Amphictyony which it  had lost in 346 and enrolled it  
in the new Achaean synod. The Phocian League is last heard of 
under Trajan. 

See Strabo, pp. 401, 418, 424-425; Pausanias x. 1-4; E. Freeman, 
History o f  Federal Government (ed. 1893), pp. 113-114; G. Kazarow, 
De foederis Phocensium institutis (Leipzig, 1899) ; B. Head, Historia 
numorum ( I  887), pp. 287-288. Pauly-Wissowa s.v. 

PHOCYLIDES, Greek gnomic poet of Miletus, contempo- 
rary of Theognis, was born about 560 B.C. A few fragments of 
his "maxims" have been preserved (chiefly in the Florilegium of 
Stobaeus). A complete didactic poem called IIoiqpa v o v @ e ~ ~ ~ b v  
or  yvijpac, and which bears the name of Phocylides, is now con- 
sidered to be the work of an Alexandrian Christian of Jewish 
origin who lived between I jo B.C. and A.D. 50. 

See fragments and the spurious poem in T. Bergk, Poetae lyrici 
graeci, ii. (4th ed., 1882) ; J. Bernays Uber das Phokylideische Gedicht 
(1858) ; Phocylides, Poem of Admonition, with introduction and com- 
mentaries by J. B. Fenling, and translation by H. D. Goodwin 
(Andover, Mass., 1879). There is an English verse translation by W. 
Hewett (Watford, 1840), The  Perceptive Poem o f  Phocylides. 

PHOEBE (Sayornis phoebe), the name given t o  a familiar 
American bird belonging to the family Tyraxnidae (the "Ameri- 
can flycatchers"). Distinguished by its dark crown-cap, olive- 
grey plumage, and the white outer vane to the outer tail feather, 
the phoebe breeds in eastern North America from the south-west 
Mackenzie southwards, wintering in southern U.S.A. and Mexico. 
The bulky nest of moss and mud, lined with grass, hair and 
feathers, is placed on a beam or under a bridge or bank, often close 
to  or on a building. Say's phoebe (S. sayi) is a more westerly 
species, abundant west of Kansas and Nebraska. The black 
phoebe (S. nigricans) has a more southern range. 

PHOEBUS, a common epithet of Apollo (9.v. ) .  
PHOENICIA, in ancient geography, the name given to that 

part of the seaboard of Syria which extends from the Eleutherus 
(Nahr el-Icebir) in the north to Mt. Carmel in the south, a dis- 
tance of rather more than two degrees of latitude. These limits, 
however, were exceeded at  various times; thus, north of the Eleu- 
therus lay Aradus and Marathus, and south of Carmel the border 
sometimes included Dor and even Joppa. The harbours which 
played so important a part in antiquity are nearly all silted up, 
and, with the exception of Beirut, afford no safe anchorage for 
the large vessels of modern times. Sidon, Tyre and Aradus, 
though now connected with the mainland, were built originally 
upon islands; the Phoenicians preferred such sites, because they 
were convenient for  shipping and easily defended against attack. 

The chief towns of ancient Phoenicia, as we know of them 
from the Amarna tablets (15th century B.c.) and from Egyptian, 
Assyrian and the Old Testament documents, were the following: 
Acco (now Acre or 'Akkl, Judg. i. 311, Achzib (now ez-Zib, 
ibid.), Ahlab (in Assyrian Mahalliba, ibid.)-three towns on the 
coast south of Tyre, K l n l h  (Josh. xix. 28), Tyre (Phoen. Sor, 
now Siir), Zarephath or Sarepta ( I  Kings xvii. g [now Sarafand] ), 
Sidon (now Saidl), Berytus (Biruta in Egyptian, Biruna in the 
Amarna tablets, now Beirut), Byblus (in Phoen. and Hebr. Gebal, 
now Jebeil), Arka, Som. north of Sidon (Gen. x. 17, now 'Arkl), 
Sin (Assyr. Siannu, ibid.) Simyra (Gen. x. 18, now Sumrii), 
Marathus (now Amrit) not important till the Macedonian period, 
Arvad or Aradus (in Phoen. Arwld, now Ruld,  Gen. x. 18; Ezek. 
xxvii. 8, I I ) ,  the most northerly of the great Phoenician towns. 

Race and Language.-The Phoenicians were an early off- 
shoot from the Semitic stock, and belonged to the Canaanite 
branch of it. The Phoenicians themselves believed that they had 
migrated from an eastern shore, probably meaning Babylonia. 
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By settling along the Syrian coast they developed a strangely 
un-Semitic love for the sea, and advanced on different lines from 
tne other Canaanites who occupied the interior. They called them- 
selves Canaanites and their land Canaan; such is their name in 
the Amarna tablets, Kinahlzi and Kinahni; and with this agrees 
the statement assigned to Hecataeus (Fr. hist. gr., i. 17) that 
Phoenicia was formerly called X v 2  (ChnLi) a name which Philo 
of Byblus adopts into his mythology by making "Chna who was 
afterwards called Phoinix" the eponym of the Phoenicians (Fr. 
hist. gr., iii. 569). I n  the reign of Antiochus IV. and his succes- 
sors the coins of Laodicea of Libanus bear the legend "Of Lao- 
dicea which is in Canaan" (Cooke, North-Semitic Inscriptions, 
quoted as NSI., No. 149 B 8) ; the Old Testament also sometimes 
denotes Phoenicia and Phoenicians by "Canaan" and "Canaanites" 
(Isa. xxiii. 11; Obad. 20; Zeph. i. I T ) ,  though the latter names 
generally have a more extended sense. But "Sidonians" is the 
usual designation both in the Old Testament and in the Assyrian 
monuments (Sidunnu); and even a t  the time of Tyre's greatest 
ascendancy we read of Sidonians and not Tyrians in  the Old 
Testament and in Homer; thus Ethbaal, king of Tyre (Jos., Ant., 
viii. 13, 2) is called king of the Sidonians in I Kings xvi. 31. 
I n  the Homeric poems we meet with Sidonioi, Sidonje (Od., iv. 
618; IZ., vi. 290; Od., xiii. 28 j; IZ., vi. 291) and Phoinikes, Phoinikd 
(Od., xiii. 272, xiv. 288 seq., etc.), and both terms together 
(Od., iv. 83 seq., Il., xxiii. 743 seq.). And the Phoenicians them- 
selves used Sidonians as a general name; thus in one of the 
oldest Phoenician inscriptions (CIS., i. j = NSI., No. I I ) ,  Hirdm 
II., king of Tyre in the 8th century, is styled "king of the Si- 
donians." But among the Greeks "Phoenicians" was the name 
most in use, Phoinikes (plur. of Phoinix) for the people and 
Phoinike for the land (cf. PHOENIX). The former was probably 
the older word and may be traced to phoinos="blood-red"; the 
Canaanite sailors were spoken of as the "red men" on account 
of their sunburnt skin. 

Language.-Inscriptions, coins, topographical names pre- 
served by Greek and Latin writers, names of persons and the 
Punic passages in the Poenulus of Plautus, all show conclusively 
that the Phoenician language belonged to the North-Semitic group, 
and to that sub-division of it  which is called the Canaanite and 
includes Hebrew and the dialect of Moab. A comparison between 
Phoenician and Hebrew reveals close resemblances both in gram- 
matical forms and in vocabulary; in some respects older features 
have been preserved in Phoenician, others are later, others again 
are peculiar to the dialect; many words poetic or rare or late in 
Hebrew are common in Phoenician. Hence we may conclude that 
the two languages developed independently from a common an- 
cestor, which can be no other than the ancient Canaanite, of 
which a few words have survived in the Canaanite glosses to the 
Amarna tablets (written in Babylonian). But in forming an esti- 
mate of the Phoenician language it  must be remembered that 
our material is scanty and limited in  range; the Phoenicians were 
in no sense a literary people; moreover, except the inscriptions 
found at  Gebal, now Jebeil, (10th century) and NSI. No. 11, 
most of the inscriptions are subsequent to  the 6th century B.c.; 
the majority belong to the 4th century and later, by which time 
the language must have undergone a certain amount of decay. 
Indirectly, however, the Phoenicians rendered one great service 
to literature; they took a large share in the development and 
diffusion of the alphabet which forms the foundation of Greek 
(Herod., v. 58) and of all European writing. The Phoenician 
letters in their earlier types are practically identical with those 
used by the Hebrews, the Moabita ,  and the Aramaeans of north 
Syria (NSI., Plates xii., xiii). They passed through various 
modifications in the course of time; after leaving the mother 
country the script acquires a more cursive flowing style on the 
stones from Cyprus and Attica; the tendency becomes more 
strongly marked a t  the Punic stage; until in the neo-Punic, from 
the destruction of Carthage (146 B.c.) to the 1st century A.D., both 
the writing and the language reached their most degenerate form. 
As a rustic dialect the language lasted in north Africa till the 
5th century A.D. I n  his sermons St. Augustine frequently quotes 
Punic words. The oldest specimens of Phoenician writing at 

present known have been found a t  Gebal. I n  1922 Montet un- 
earthed the sarcophagus of Ahiram, incised with a Phoenician 
inscription in an archaic form of lettering, which bears a close 
resemblance to  the inscription of Abi-baal, discovered some years 
ago on the same site. 

History.-The Phoenicians, in imitation of the Egyptians, 
claimed that their oldest cities had been founded in remote an- 
tiquity; but no certainty can be attached to the traditional chro- 
nologies; e.g., Herod., ii. 44; Justin, xviii. 3 ;  Menander in  Jos., 
Ant., viii. 3, I and c. Ap., i. 18. 

Phoenicia comes into history proper c. 1600 B.c., when the 
Egyptian empire began to extend in the direction of Asia under 
Ahmosi (Amasis) I . ;  who carried his arms into Syria, and con- 
quered at least Palestine and Phoenicia, the latter being the coun- 
try called Da-hi on the Egyptian monuments (Miiller, As. u. Eur., 
p. I ~ I ) ,  Thothmes 111. (1503-1449) repeated and consolidated 
the earlier conquest, and established Egyptian suzerainty over all 
the petty states of Syria and Phoenicia (see EGYPT: History. 
I.) .  For the geography and civilization of Canaan about 1400 B.C. 
we have valuable evidence in the Egyptian papyrus Anastasi I., 
which mentions Kepuna (Gubna, Gebal-Byblus) the holy city, 
and continues: "Come then to Berytus, to  Sidon, to Sarepta. 
Where is the ford of Nat-'ana ( ?  Nahr el-KBsimiyeh, or a town)? 
Where is 'Eutu (?Ushu, Palaetyrus)? Anothe: city on the sea is 
called a haven, D'ar (Tyre) is its name, water is carried to  it  in 
boats; i t  is richer in fish than in sands." But the fullest informa- 
tion about the state of Phoenicia in the 15th and 14th centuries 
B.C. comes from the Amarna tablets, among which are many let- 
ters from the subject princes and the Egyptian governors of 
Phoenicia to the Pharaoh. I t  was a time of much political dis- 
turbance. The Hittites (9.v.) were invading Syria; nomads from 
the desert supported the invasion; and many of the local chiefs 
were ready to seize the opportunity to  throw off the yoke of 
Egypt. The towns of Phoenicia were divided; Aradus, Simyra, 
Sidon supported the rebellion; Rib-addi, the regent of Byblus, 
and Abi-melech, king of Tyre, held out for Egypt; but while all 
the towns made professions of fidelity, they were scheming for 
their own interests, and in the end Egypt lost them all except 
Byblus. The tablets which reveal this state of affairs are written 
in the language and script of Babylonia, and thus show indirectly 
the extent to which Babylonian culture had penetrated Palestine 
and Phoenicia; a t  the same time they illustrate the closeness 
of the relations between the Canaanite towns and the dominant 
power of Egypt. After the reign of Amenophis IV. (1376-66) 
that power collapsed altogether; but his successors attempted to 
recover it, and Ramses (Rameses) 11. reconquered Phoenicia as 
far as Beirut, and carved three tablets on the rock beside the 
Nahr el-Kelb (Gressmann, Texte u. Bilder2 ii. PI. lxv.). I n  
the reign of Ramses 111. (c. 1200) many great changes began t o  
occur owing to the invasion of Syria by peoples from Asia 
Minor and Europe, which ended in the establishment of the 
Philistines on the coast near Ashkelon. The successors of Ramses 
111. lost their hold over Canaan; the 21st dynasty no longer inter- 
vened in the affairs of Syria; but Sheshonk (Shishak), the founder 
of the 22nd dynasty, about 928 B.C. endeavoured to assert the 
ancient supremacy of Egypt (cf. I Kings xiv. z j sqq.), but his 
successes were not lasting, and, as we Iearn from the Old Testa- 
ment, the power of Egypt became henceforward ineffective. 

Independence of Phoenicia.-Between the withdrawal of 
the Egyptian rule in Syria and the western advance of Assyria 
there comes an interval during which the city-states of Phoenicia 
owned no suzerain. Gebal had kings of its own, Ahiram, Itho- 
baal, Abi-baal, in the 10th century, as recent excavations have 
shown. The history of this period is mainly a history of Tyre, 
which not only rose to  a sort of hegemony among the Phoenician 
states, but founded colonies beyond the seas (p. 769). From 970 
to 772 B.C. the bare outline of events is supplied by extracts from 
t

w

o Hellenistic historians, Menander of Ephesus and Dius (largely 
dependent upon Menander), which have been preserved by  
Josephus, Ant., viii. 5, 3 and c. Ap., i. 17, 18. From the data 
given in these passages we learn that Hiram I.,  son of Abi-baal, 
reigned in Tyre from 970 to 936 B.C. The Tyrian annals, more- 
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over, alluded to the connection between Hiram and Solomon. 
Before this time, indeed, the Phoenicians had no doubt lived on 
friendly terms with the Israelites (cf. Judges v. 17; Gen. xlix. 
13); but the two nations seem to have drawn closer in the time 
of Solomon. 2 Sam. v. 11, which brings David and Hiram to- 
gether, probably antedates what happened in the following reign. 
For Solomon's palace and temple Hiram contributed cedar and 
fir trees as wcll as workmen, receiving in exchange large annual 
payments of oil and wine, supplies which Phoenicia must have 
drawn regularly from Israelite districts (I Kings v. 9, 11; cf. 
Ezek., xxvii. I 7; Ezr. iii. 7 ;  Acts xii. 20; Jos., Ant. xiv. 10, 6) ; 
finally, in  return for the gold which he furnished for the temple, 
Hiram received the grant of a territory in Galilee (Cabul, I Kings 
ix. 10-14). This alliance between the two monarchs led to  a 
joint expedition from Eziongeber on the Gulf of Akaba to Ophir 
(?on the east coast of Arabia, see Ophir) for purposes of trade. 
The list of Hiram's successors given by Josephus indicates fre- 
quent changes of dynasty until the time of Ithobal I., priest of 
Astarte, whose reign (887-855) marks a return to  more settled 
rule. I n  contrast to  Hiram I.,  king of Tyre, Ithobal or Ethbaal is 
styled in I Kings xvi. 51 "king of the Sidonians," i.e., of the 
Phoenicians, showing that in  the interval the kings of Tyre had 
extended their rule over the other Phoenician cities. Under 
Ethbaal further expansion is recorded; Botrys north of Byblus 
and Aoza in north Africa are said to  have been founded by him 
(Jos., Ant., viii. 13, 2) ;  the more famous Carthage owed its 
origin to  the civil discords which followed the death of Metten I. 
(c. 851), his next successor but one. According to tradition, Met- 
ten's son Pygmalion (c.860-814) slew the husband of his sister 
Elissa or Dido; whereupon she fled and founded Carthage (q.v.) 
in  Libya (Justin, xviii. 4-6). At this point Josephus's extracts 
from Menander end, see Schrader, KAT., 3rd ed. 12G ff.). 

Assyr ian  Rule ,  876-605 B.C.-From the time of Ethbaal on- 
wards the independence of Phoenicia was threatened by the 
advance of Assyria. In  868 B.C. Assur-nasir-pal 11. "washed his 
weapons in  the great sea," and exacted tribute from the kings of 
Tyre, Sidon, Byblus and other cities, including Arvad (Keilinschr. 
Bibliotlzek, i. 109). The inscriptions of his son Shalmaneser 111. 
mention the taking of tribute from the Tyrians and Sidonians in  
842 and again in  839; the Byblians are included a t  the latter 
date, and among the kings defeated at  Karkar in 854 or 853 
was Mctten-baal, king of the Arvadites (ibid., pp. 141, 143, 173). 
Thus Shalmaneser established a supremacy which lasted for over 
a hundred years and was acknowledged by occasional payments 
of tribute. I n  741 Tiglath-pileser 111. mentions on his tribute- 
lists "HirCim of Tyre"; and here a piece of native evidence 
becomes available. An early Phoenician inscription (CIS. i. 5= 
NSZ. No. 11), engraved upon the fragments of a bronze bowl, 
mentions a certain governor of Qarth-hadasht (or ;Carti-Hadasti, 
"New City," i.e., Citium), "servant of Hiram king of the Sidoni- 
ans to  Baal of Lebanon," showing that this Hiram 11. was not 
only king of Tyre, as the Assyrian inscription calls him, but of 
Sidon too; and further, that by this time Tyre has established a 
colony in Cyprus (9.v.). I n  Tiglath-pileser's Philistine campaign 
of 734 Byblus and Aradus paid tribute, and a king of Tyre, 
Metten, was forced to do the same (KB. ii. 23). For the period 
which follows a certain amount of information is furnished by 
Menander (in Jos., Ant., ix. 14, 2 ) .  Elulaeus IX., in Assyrian 
Luli, who ruled under the name of Pylas, was king of Tyre, 
Sidon, and other cities a t  this time (c. 725-690), and a t  the 
beginning of his reign suffered from an invasion by Shalmaneser 

I S.;  this was probably the expedition against Hoshea of Samaria 
in 725; "the king of Assyria . . . overran all Phoenicia, but 
soon made peace with them all and returned back." I n  the reign 
of Sargon Phoenicia itself seems t o  have been left alone, though 
Cyprus submitted t o  him in 709; but in the reign of Sennacherib 
Elulaeus joined the league of Philistia and Judah, in alliance 
with Egypt and Ethiopia, which aimed a t  throwing off the oppres- 
sive tyranny of Assyria. I n  the great campaign of 701 Sennacherib 
came down upon the revolting provinces; he forced Luli, king of 
Sidon, t o  fly for  refuge t o  Cyprus, took his chief cities, and set 
up Tuba'lu (Ethbaal) as king, imposing a yearly tribute (KB. 

ii. 91). The blockade of Tyre by  sea, significantly passed over in  
Sennacherib's inscription, is described by Menander; the Assyrian 
king, however, so far  accomplished his object a s  t o  break up the 
combination of Tyre and Sidon, which had grown into a powerful 
state. At Sidon the successor of Ethbaal was Abd-milkath; i n  
alliance with a Cilician chief he rebelled against Esarhaddon about 
the year 678, with disastrous consequences. Sidon was annihi- 
lated; Abd-milkath fell into the hands of Esarhaddon, who 
founded a new Sidon on the mainland, peopled i t  with foreigners, 
and called i t  after his own name. The old name, however, sur- 
vived in popular usage; but the character of the city was changed, 
and till the time of Cyrus the kingdom of Sidon ceased to exist 
(KB. ii. 125 seq., 145; KAT3., 88). Tyre also came in for its 
share of hardship. Elulaeus was followed by  Baal, who in 672 
consented to join Tirhaka, the Ethiopian king of Egypt, in  a 
rebellion against Assyria. Esarhaddon, on his way to Egypt fo r  
the second time, blockaded Tyre, but he did not capture the city 
itself. His monument found a t  Zenjirli represents the great king 
holding Baal of Tyre and Tirhaka of Egypt by  cords fastened 
in their lips; there is no evidence, however, that he actually took 
either of them prisoner (Gressmann, Texte u. Bilder2, ii. P!. 
lxiii.). Early in  the reign of Assur-bani-pal Tyre was besieged 
again (668), but Assur-bani-pal succeeded n o  better than his 
predecessors. Nevertheless Baal submitted in  the end, along with 
the princes of Gebal and Arvad, Manasseh of Judah, and the other 
Canaanite chiefs; in  the island of Cyprus the Assyrians carried 
all before them (KB. ii. 149 seq., 169, 173). On his return from 
the Arabian campaign Assur-bani-pal severely punished the rebel- 
lious inhabitants of Ushu (Palaetyrus) and Akko (ibid., 229). I n  
Phoenicia, as  elsewhere, Assyrian rule created nothing and left 
nothing behind i t  but a record of barbarous conquest. 

The Neo-Babylonian Period,'605-538 B . C . 1 n  the last 
crisis of the dying power of Assyria the Egyptians for a short 
time laid hands on Phoenicia; but after their defeat a t  the battle 
of Carchemish (605), the Chaldaeans became the masters of 
western Asia. Jeremiah's allusion (xxv. 22) in  604 to the ap- 
proaching downfall of the kings of Tyre and Sidon and the coast- 
land beyond the sea, i.e., the Phoenician settlements on the Medi- 
terranean, seems t o  imply that the Phoenician states recovered 
some measure of independence; if they did i t  cannot have lasted 
long. I n  588 Apries (Pharaoh Hophra) made an attempt to  dis- 
place the Chaldaean supremacy; he defeated Tyre and Sidon, and 
terrorized the other cities into submission (Herod., ii. 161; Diod. 
Sic., i. 68). Some of the Phoenician chiefs, among them Ithobal 
II. ,  the new king of Tyre, while forced to yield to  a change of 
masters, were bold enough to declare their hostility t o  the Baby- 
lonians. This state of affairs did not escape the vigilance of 
Nebuchadrezzar. After the fall of Jerusalem he marched upon 
Phoenicia; Apries withdrew his army, and the siege of Tyre 
began. For 13 years the great merchant city held out (585-573; 
Jos., c. Ap., i. 2 1 :  cf. Ezek. xxvi. I seq.). Ezekiel says that  
Nebuchadrezzar and his host had no reward for their heavy 
sewice against Tyre, and the presumption is that the city capitu- 
lated on favourable terms; for Ithobal's reign ends with the close 
of the siege, and the royal family is subsequently found in Baby- 
lon. The king appointed by h'ebuchadrezzar was Baal 11. (574- 
564), after whose death a republic was formed under a single 
suffete or "judge" (shofdt). Josephus (loc. cit.) is  again our 
authority for the changes of government which followed until 
the monarchy was revived. At length under Hiram 111. Phoenicia 
passed from the Chaldaeans to  the Persians (538), and a t  the 
same time Amasis 11. of Egypt occupied Cyprus (Herod,  ii. 182). 
There seems to have been no struggle; the great siege and the 
subsequent civil disorders had exhausted Tyre, and Sidon took 
its place as the leading state. About this time, too, Carthage made 
an effort for independence under Hanno the Great (538-521), the 
real founder of its fortunes; the old dependence upon Tyre was 
changed for a mere relation of piety observed by  the annual 
sending of delegates (flewpoi) to  the festival of Melkarth (Arrian, 
ii. 24; Polyb., xxxi. 20, I 2 ) .  The disasters which befell Tyre dur- 
ing this and the foregoing period might suggest that its pros- 
perity had been seriously damaged. But Tyre always counted for 
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the possession of their territories. Under the beneficent govern- 
ment of Rome the chief towns prospered and extended their 
trade; but the whole character of the country underwent a change. 
During the Macedonia11 period Greek influences had been steadily 
gaining ground in Phoenicia; relations with the Greek world 
grew closer; the native language fell into disuse, and from the 
beginning of the Roman occupation Greek appears regularly in 
inscriptions and on coins, though on the latter Phoenician legends 
do not entirely vanish till the and century A D . ;  while the extent 
to which Hellenic ideas penetrated the native traditions and my- 
thologies is seen in the writings of Philo of Byblus. For the pur- 
poses of everyday life, however, the people spoke not Greek, but 
Aramaic. As elsewhere, the Roman rule tended to obliterate char- 
acteristic features of national life, and under it the native language 
and institutions of Phoenicia became extinct. 

Naviga t ion ,  Trade,  Colonies.-The Phoenicians were essen- 
tially a seafaring nation. Fearless and patient navigators, they 
ventured into regions where a o  one else dared to go, and, always 
with an eye to  their monopoly, they carefully guarded the secrets 
of their trade routes and discoveries, and their knowledge of 
winds and currents. At the beginning of the 7th century B.C. a 
Phoenician fleet is said to  have circumnavigated Africa (Herod., 
iv. 42). T o  the great powers Phoenician ships and sailors were 
indispensable; Sennacherib, Psammetichus and I'u'echo, Xerxes, 
Alexander, all in  turn employed them for their transports and sea- 
fights. Even when Athens had developed a rival navy Greek 
observers noted with admiration the discipline kept on board the 
Phoenician ships and the skill with which they were handled 
(Xen., Oec., viii.); all the Phoenician vessels from the round 
merchant-boat (yaGXos -after which the island of Gaulus, now 
Gozo, near Malta, was called) to  the great Tarshish-ships, the 
"East-Indiamen" of the ancient world, excelled those of the 
Greeks in speed and equipment. As E. Meyer points out, the war 
between the Greeks and the Persians was mainly a contest between 
the sea-powers of Greece and Phoenicia. At what period did 
Phoenicia first rise to be a power in the Mediterranean? We are 
gradually approaching a solution of this obscure problem. Recent 
discoveries in Crete ( q . v . )  have brought to light the existence of 
a Cretan or "Minoan" sea-power of remote antiquity, and it  is 
clear that a great deal of what used to be described as Phoenician 
must receive quite a different designation. The Minoan sea- 
power was a t  last broken up by invaders from the north, and a 
Carian rule became dominant in the Aegean (Herod., i. x71; 
Thucyd., i. 4, 8) .  I t  was a time of disorder and conflict due to  
the immigration of new races into the ancient seats of civiliza- 
tian, and it  synchronized with the weakening of the power of 
Egypt in the countries which bordered on the eastern Mediter- 
ranean. This was in the 12th century B.C. The Tyrian trader saw 
that his opportunity was come, and the Aegean lay open to his 
merchant vessels. U7here much is still obscure, all that seems 
certain is that the antiquity of Phoenicia as a sea- and trading- 
power has been greatly exaggerated both in ancient and in modern 
times; the Minoan power of Cnossus preceded it by many cen- 
turies; the influence of Phoenicia in the Aegean cannot be carried 
back much earlier than the 12th century B.C. 

A vivid description of the Phoenicians' trade at  the time of 
Tyre's prosperity is given by Ezekiel (xxvii. 12-25), and it shows 
how extensive were their commercial relations not only by sea. 
but by land a s  well. I t  was they who distributed to the rest of 
the world the wares of Egypt and Babylonia (Herod., i. I).  From 
the lands of the Euphrates and Tigris regular trade-routes led 
to  the Mediterranean with trading-stations on the way, several 
of which are mentioned by  Ezekiel (xxvii. 23). I n  Egypt the 
Phoenician merchants soon gained a foothold; they alone were 
able t o  maintain a profitable trade in the anarchic times of the 
aznd and 23rd dynasties (82;-650 B.c.), when all other foreign 
nlerchants were frightened away. Though there were never any 
rcgular colonies of Phoenicians in Egypt, the Tyrians had a quar- 
ter of their own in RiIemphis (Herod., ii. 112). The Arabian 
caravan-trade in perfume, spices and incense passed through 
Phoenician hands on its way to Greece and the west (Eierod. 
iii. 107). Between Israel and Phoenicia the relations naturally 

were close; the former provided certain necessaries of life, and 
received in exchange articles of luxury and splendour (Ezek. xxvii. 
16-18). Israelite housewives sold their homespun t o  Phoenician 
pedlars (Prov. xxxi. 24 R.V.M.); in Jerusalem Phoenician mer- 
chants and money lenders had their quarter (Zeph. i. T I ) ,  and 
after the Return we hear of Tyrians selling fish and all manner of 
ware in the city (Neh. xiii. 16), and introducing other less desir- 
zble imports, such as foreign cults (Isa. lxv. 11). The  Phoenician 
words which made their way into Greek a t  an early period indi- 
cate the kind of goods in  which the Phoenicians traded with the 
west, o r  made familiar through their commerce; the following 
are some of them-xpvubs, xirhv, /3irauos, 686~7, pLLirbba, vhPXa, 
~irnpos, ~ D K O S ,  pvk ,  raXXa~is ,  P ~ ~ T u ~ o s .  Another article of 
commerce which the Phoenicians brought into the market was 
amber. 

The Phoenician colonies were all supposed to have been founded 
from Tyre: with regard to the colonies in Cyprus and north 
Africa this was undoubtedly true. Cyprus possessed resources of 
timber and copper which could not fail t o  tempt the keen-eyed 
traders across the water, who made Citium (from Kittim, the 
name of the original non-Semitic inhabitants) their chief settle- 
ment, and thence established themselves in Idalium, Tamassus, 
Lapethus, Larnaka, Qarth-hadasht (Karti-hadasti) and other 
towns. I n  the inscriptions of the 4th to  3rd centuries, the Phoeni- 
cian potentates in the island call themselves "kings of Kition and 
Idalion" (N.S.I. pp. 55-89). 

Homer represents the Phoenicians as present in  Creek waters 
for purposes of traffic, but not as settlers (IL., xxiii. 744). They 
occupied trading-stations on some of the Aegean islands and on 
the Isthmus of Corinth. One of their objects was the collection 
of murex, of which a n  enormous supply was needed for the dye- 
ing industry; specially famous was the purple of the Laconian 
waters, the isles of Elishah of Ezek. xxvii. 7. But a great deal of 
what was formerly assigned to Phoenician influence in the Aegean 
at  an early period-pottery, ornaments and local myths-must be 
accounted for by the vigorous civilization of ancient Crete. I n  
the Greek world the Phoenicians made themselves heartily de- 
tested by their passion for gain (Plato, Rep. iv. 436 A.). 

Farther west in the Mediterranean Phoenician settlements were 
planted first in Sicily, a t  Heraclea or Ras Melqarth; the islands 
between Sicily and Africa, Melita (Malta) on account of its 
valuable harbour, Gaulus and Cossura were also occupied (Diod., 
v. 12); and a beginning was made with the colonization of Sar- 
dinia and Corsica; but farther west still more permanent colonies 
were established. I t  was the trade with Tarshish; i.e., the region 
of Tartessus in  south-west Spain, which contributed most to  the 
Phoenicians' wealth; it was said that even the anchors of ships 
returning from Spain were made of silver (Diod., v. 35). From 
Gadeira (Punic Gader, Lat. Gades, now Cadiz), the Sidonian ships 
ventured farther on the ocean and drew tin from the mines of 
north-west Spain or from the richer deposits in the Cassiterides; 
i.e., the Tin Islands. These were discovered to be, not a part of 
Britain as was imagined at  first, but a separate group by them- 
selves, now known a s  the Scillies; hence i t  is improbable that 
the Phoenicians ever worked the tin-mines in Cornwall. 

The rich trade with Spain led to the colonization of the West. 
Strabo dates the settlements beyond the Pillars of Hercules soon 
after the Trojan War (i. 3, 2), in the period of Tyre's first expan- 
sion. Lixus in Mauretania, Gades and Utica, are said to  have been 
founded, one after the other, as far back as the 12th century B.C. 
hlost of the African colonies were no doubt younger; we have 
traditional dates for Aoza (887-855) and Carthage (813). A 
large part of north-west Africa was colonized from Phoenicia; 
owing to these first settlers, and after them to the Carthaginians, 
the Phoenician language became the prevailing one, and the coun- 
try assumed quite a Phoenician character. 

I n  the days of Tyre's greatness her power rested directly on 
the colonies, which, unlike those of Greece, remained subject to  
the mother-city, and paid tithes of their revenues to its chief 
god, Melqarth, and sent envoys annually to  his feast. Then a t  
the beginning of the 8th century B.C. the colonial power of Tyre 
began to decline; on the mainland and in Cyprus the Assyrians 
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gained the upper hand; in the Greek islands the Phoenicians 
had already been displaced to a great extent by the advancing 
tide of Dorian colonization. But as Tyre decayed in power the 
colonies turned more and more to Carthage as their natural 
parent and protector. For effective control over a colonial empire 
Carthage had the advantage of situation over far-away Tyre; 
the traditional bonds grew lax and the ancient dues ceased to be 
paid, though as late as the middle of the 6th century Carthage 
rendered tithes to the Tyrian Melqarth. And the mother-country 
cherished its claims long after they had lost reality; in the 2nd 
century B.c., for example, Sidon stamped her coins with the 
legend, "Mother of KambE ( i .e . ,  Carthage), Hippo, Kition, Tyre" 
(NSI. p. 352). 

Manufactures ,  Invent ions ,  Art.-From an early date the 
towns of the Phoenician coast were occupied, not only with dis- 
tributing the merchandise of other countries but with working 
a t  industries of their own; especially purple-dyeing and textile 
fabrics (Il., vi. 289 sqq.), metal work in silver, gold and electrum 
(Il., xxiii. 741 sqq.; Od., iv. 615 sqq. xv. 458 sqq.), and glass- 
work, which had its seat a t  Sidon. The iron and copper mines of 
Cyprus (not Sidon, as Homer implies, Od., xv. 424) furnished 
the ore which was manufactured into articles of commerce. 
Egyptian monuments frequently mention the vessels of gold and 
silver, iron and copper, made by the Dahi, i.e., the Phoenicians 
(W. M. Miiller, As. u. Eur., 306); and in Cyprus and a t  Nimrud 
bronze and silver paterae have been found, engraved with Egyp- 
tian designs, the work of Phoenician artists (see table-cases C 
and D in the Nimrud gallery of the Brit. Mus.). The invention 
of these various arts and industries was popularly ascribed to 
the Phoenicians, no doubt merely because Phoenician traders 
brought the products into the market. But dyeing and em- 
broidery probably came from Babylon in the first instance; glass- 
making seems to have been borrowed from Egypt; the invention 
of arithmetic and of weights and measures must be laid to the 
credit of the Babylonians. The ancients believed that the Phoeni- 
cians invented the use of the alphabet (e.g., Pliny, N.H., v. 13, 
cf. vii. 57; Lucan, Bell. Civ., iii. 2 2 0  seq.); but it is unlikely that 
any genuine tradition on the subject existed, and though the 
Phoenician theory has found favour in modern times it  is open 
to much question. 

The art of Phoenicia is characterized generally by its depend- 
ence upon the art of the neighbouring races. I t  struck out no 
original line of its own, and borrowed freely from foreign, espe- 
cially Egyptian, models. Remains of sculpture, engraved bronzes 
and gems, show clearly the source to which the Phoenician artists 
went for inspiration; for example, the uraeus-frieze and the 
winged disc, the ankh or symbol of life, are Egyptian designs 
frequently imitated. I t  was in the times of the Persian monarchy 
that Phoenician art reached its highest development, and to this 
period belong the oldest sculptures and coins that have come 
down to us. A characteristic specimen of the former is the stele 
of Yehaw-milk, king of Gebal (CIS. i. I ) ,  in which the king is 
represented in Persian dress, and the goddess to whom he is 
offering a bowl looks exactly like an Egyptian Isis-Hathor; 
(Gressmann, Texte u. Bilder2, ii. P1. ccviii.). The whole artistic 
movement in Phoenicia may be divided into two great periods: 
in the first, from the earliest times to the 4th century B.c., Egyp- 
tian influence and then Babylonian or Asiatic influence is pre- 
dominant, but the national element is strongly marked; while 
in the second, Greek influence has obtained the mastery, and the 
native element, though making itself felt, is much less obtrusive. 
Throughout these periods works of art, such as statues of the 
gods and sarcophagi, were imported direct a t  first from Egypt 
and afterwards mainly from Rhodes. The finest sarcophagi that 
have been found in the necropolis of Sidon (now in the Imperial 
Museum, Constantinople) are not Phoenician a t  all, but exquisite 
specimens of Greek art. The Phoenicians spent much care on 
their burial-places, which have furnished the most important 
monuments left to us. Thus, on the site of Gebal, now Jebeil, the 
French excavators, under the leadership of Montet, 1921-23, have 
unearthed the fine sarcophagus of Ahiram, Egyptian in style, and 
engraved with the earliest Phoenician inscripition so far known; 

see Gressmann; Texte 24. Bilder2, i. 440; ii. 189-192 and PI. ccliv. 
(1927). Besides busts and figurines, which belong as a rule to  
the Greek period, the smaller objects usually found are earthen 
pitchers and lamps, glass-wares, tesserae and gems. Of buildings 
which can be called architectural few specimens now exist on 
Phoenician soil, for the reason that for ages the inhabitants have 
used the ruins as convenient quarries. Not a vestige remains of 
the great sanctuary of Melqarth a t  Tyre; a few traces of the 
temple of Adonis near Byblus were discovered by Renan, and a 
peculiar mausoleum, Burj al-BezzHq, is still to  be seen near 
Amrit; excavations a t  Bostan esh-ShEkh near Sidon revealed 
parts of the enclosure or foundations of the temple of Eshmun 
(NSI. p. 401); the conduits of Ras el- 'Ain, south of Tyre, are 
considered to be of ancient date. 

Religion.-Like the Canaanites of whom they formed a 
branch, the Phoenicians connected their religion with the great 
powers and processes of nature. The gods whom they worshipped 
belonged essentially to  the earth; the fertile field, trees and 
mountains, headlands and rivers and springs, were believed to be 
inhabited by different divinities, who were therefore primarily 
local, many in number, with no one in particular supreme over 
the rest. I t  seems, however, that as time went on some of them 
acquired a more extended character; thus Ba'al and Astarte 
assumed celestial attributes in addition to their earthly ones, and 
the Tyrian Melqarth combined a celestial with a marine aspect 
The gods in general were called 'eldnim, 'elim; Plautus uses 
alonium valonutlz for "gods and goddesses" (Poen., v. I, I). 
These plurals go back to the singular form 'El, the common Semi- 
tic name for God; but neither the singular nor the plural is a t  
all common in the inscriptions (NSI. pp. 24, 41, 51) ; 'El by itself 
has been found only once; the fem. 'Elath is also rare (ibid., pp. 
135, 158). The god or goddess was generally called the Ba'al or 
Ba'alath of such and such a place, a title which was used not 
only by the Canaanites, but by  the Aramaeans (Be'el) and Baby- 
lonians (Bel) as well. There was no one particular god called 
Ba'al; the word is not a proper name but an appellative, a descrip- 
tion of the deity as owner or mistress; and the same is the case 
with Milk or Melek, 'Adon, 'Amma, which mean king, lord, 
mother. The god himself was unnamed or had no name. Oc- 
casionally we know what the name was; the Bacal of Tyre was 
Melqarth which again means merely "king of the city"; similarly 
among the Aramaeans the Ba'al of Harran was the moon-god Sin. 
As each city or district had its own Ba'al, the "husband" of the 
land which he fertilized, so there were many Ba'als, and the Old 
Testament writers could allude to  the Ba'alim of the neighbour- 
irrg Canaanites. Sometimes the god received a distinguishing 
attribute which indicates an association not with any particular 
place, but with some special characteristic; the most common 
forms are Ba'al-hamman, the chief deity of Punic north Africa 
perhaps "the glowing Ba'al," the god of fertilizing warmth, and 
Ba'al-shamEm, "Ba'al of the heavens" (cf. Dan. xii. 11, xi. 31, 
etc.). The latter deity was widely venerated throughout the 
north Semitic world; his name, which does not appear in the 
Phoenician inscriptions before the 3rd century B.c., goes back at  
least to 800 B.C. (Aramaic inscription of Zakir, from Hamath.) 
The worship of the female along with the male principle was a 
strongly marked feature of Phoenician religion. 

To  judge from earliest evidence on the subject, the Ba'alath 
of Gebal or Byblus, referred to again and again in the Amarna 
letters (Bglit Sa Gubla, Nos. 6 8 - I Z ~ ) ,  must have been the most 
popular of the Phoenician deities, as her sanctuary was the oldest 
and most renowned. The mistress of Gebal was no doubt 'Ashtart 
(Astarte in Greek, 'Ashtoreth in the Old Testament, pronounced 
with the vowels of bdsheth, "shame"), a name which is obviously 
connected with the Babylonian Ishtar, and, as used in Phoenician, 
is practically the equivalent of "goddess." She represented the 
principle of fertility and generation; the common epithets 
Kfiapis and KvOCpeta (of Kuthera in Cyprus), Cypria and Paphia, 
show that she was identified with Aphrodite and Venus. Though 
not primarily a moon-goddess, she sometimes appears in this 
character (Lucian, Dea syr, 8 4;  Herodian v. 6, IO), and Herodo- 
tus describes her temple at Ashkelon as that of the heavenly 
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Aphrodite (i. 105). We find her associated with Ba'al and called 
"the name of Ba'al"; i.e., perhaps his manifestation. Another 
goddess, specially honoured a t  Carthage, is Tanith (pronunciation 
uncertain); nothing is known of her characteristics; she is regu- 
larly connected with Ba'al on the Carthaginian votive tablets, and 
called "the face of Ba'al"; i.e., his representative or revelation, 
though again some question this rendering as too metaphysical, 
and take "face of Ba'al" to be the name of a place, like Peni'el 
("face of 'El"). Two or three other deities may be mentioned 
here: Eshmun, the god of vital force and healing, worshipped a t  
Sidon especially, but also a t  Carthage and in the colonies, identi- 
fied by the Greeks with Asclepius; Melqarth, the patron deity of 
Tyre, identified with Heracles; Reshef or Reshtif, the "flame" or 
"lightning" god, especially popular in Cyprus and derived origi- 
nally from Syria, whom the Greeks called Apollo. A tendency to 
form a distinct deity by combining the attributes of two produced 
such curious fusions as  Milk-'ashtart, Milk-ba'al, Milk-'osir, Esh- 
mun-melqarth, Melqarth-re~ef, etc. As in the case of art and in- 
dustries so in religion the Phoenicians readily assimilated foreign 
ideas. The influence of Egypt was specially strong (NSI. pp. 62, 
69, 148, I j j ) .  The Phoenician settlers a t  the Peiraeus worship- 
ped the Assyrian Nergal, and their proper names are compounded 
with the names of Babylonian and Arabian deities (h7SI. p. 101). 
Closer intimacy with the Greek world naturally brought about 
modifications in the character of the native gods, which became 
apparent when Ba'al of Sidon or Ba'al-shamem was identified 
with Zeus, Tanith with Demeter or Artemis, 'Anath with Athena, 
etc.; the notion of a supreme Ba'al, which finds expression in the 
Greek prjXos and p a a X ~ i s  or PljXBvs (the goddess of Byblus), was 
no doubt encouraged by foreign influences. On the other hand, 
the Phoenicians produced a considerable effect upon Greek and 
Roman religion, especially from the religious centres in Cyprus 
and Sicily. A great number of divinities are known only as ele- 
ments in proper names, e.g., Sakun-yathon (Sanchuniathon), 
'Abd-sasom, Sed-yathon, and fresh ones are continually being 
discovered. I t  was the custom among the Phoenicians, as among 
other Semitic nations, to use the names of the gods in forming 
proper names and thus t o  express devotion or invoke favour; 
thus Hanni-ba'al, 'Abd-melqarth, Hanni-'ashtart, Eshmun-'azar. 
The proper names further illustrate the way in which the relation 
of man to God was regarded; the commonest forms are servant 
('abd, e.g., 'Abd-'ashtart), member or li?nb (bod, e.g., Bod- 
melqarth), client or guest (ger, e.g., Ger-eshmun) ; the religious 
idea of the guest of a deity had its origin in the social custom 
of extending hospitality to a stranger and in the old Semitic 
right of sanctuary. 

Sacred Objects  and Worship.-Probably like other Canaan- 
ites the Phoenicians offered worship "on every high hill and 
under every green tree"; but t o  judge from the allusions to 
sanctuaries in the inscriptions and elsewhere, the Ba'al or 'Ashtart 
of a place was usually worshipped a t  a temple, which consisted 
of a court or enclosure and a roofed shrine with a portico or 
pillared hall a t  the entrance. I n  the court sometimes stood a 
conical stone, probably the symbol of Astarte, as on the Roman 
coins of Byblus (see Ohnefalsch-Richter, Cyprus, pl. lvi., the 
temenos a t  Idalion). Stone or bronze images of the gods were 
set up  in the sanctuaries (NSI. Nos. 13 seq., 23-27, 30, etc.); 
and besides these the baetylia (meteoric stones) which were re- 
garded as syn~bols of the gods. Pillars, again, had a prominent 
place in the court or before the shrine (nujab, ibid. pp. 102 seq. 
and W. R. Smith, Rel. of Sew3., pp. 203 ff., 456 ff.) ; but it is not 
known whether the sacred pole ('asheralz), an invariable feature 
of a Canaanite sanctuary, was usual in a Phoenician temple. The 
inscriptions mention altars of stone and bronze, and from the 
sacrificial tariffs which have survived we learn that the chief 
types of sacrifice among the Phoenicians were analogous to those 
which we find in the Old Testament (NSI. p. 117). The ghastly 
practice of sacrificing human victims was resorted to in times 
of great distress (e.g., a t  Carthage, Diod., xx. 14), or to avert 
national disaster (Porphyry, de Abstin, ii 56); it was regarded 
as a patriotic act when Hamilcar threw himself upon the pyre 
after the disastrous battle of Himera (Herod., vii, 167). The god 

who demanded these victims, and especially the burning of chil- 
dren, seems to have been Milk, the Molech or Moloch of the 
Old Testament. I n  this connection may be mentioned the custom 
of burning the chief god of the city in effigy, or in the person of 
a human representative, a t  Tyre and in the Tyrian colonies, such 
as Carthage and Gades; the custom lasted down to a late time 
(see Frazer, Adonis, Attis, Osiris, ch. v.). Another horrible sacri- 
fice was regularly demanded by Phoenician reli,' nion: women sac- 
rificed their virginity a t  the shrines of Astarte in the belief that 
they thus propitiated the goddess and won her favour (Rel. of 
Sem3., 329, 611 ff.); licentious rites were the natural accompani- 
ment of the worship of the reproductive powers of nature. These 
temple prostitutes are called qedeshim qedeshoth, i.e., sacred men, 
women, in the Old Testament (Deut. xxiii. 18; I Kings xiv. 24, 
etc.). Other persons attached to a temple were priests, augurs, 
sacrificers, barbers, officials in charge of the curtains, masons, 
etc. (NSI. No. 20) ; we hear also of religious gilds and corpo- 
rations, perhaps administrative councils, associated with the 
sanctuaries (ibid., pp. 94, 121, 130, 144 seq.). 

Mythology  a n d  Rel igious Ideas.-NO doubt the Phoeni- 
cians had thcir lcgcnds and myths to  account for the origin of 
man and the universe; to  some extent these would have resembled 
the ideas embodied in the book of Genesis. Two cosmogonies 
have come down to us which, though they differ in details are 
fundamentally in agreement. The one, of Sidonian origin, is pre- 
served by Damascius (de prim. principiis, 125) and received at  
his hands a Neoplatonic interpretation; the other and more 
elaborate work was composed by Philo of Byblus (temp. 
Hadrian); he professed that he had used as his authority the 
writings of Sanchuniathon (q.v.), an ancient Phoenician sage, 
who again derived his information from the mysterious inscribed 
stones (hppouve9s = D mn, i.e., images or pillars of Ba'al-hamman) 
in the Phoenician temples. Philo's cosmogony has been preserved, 
a t  least in fragments, by Eusebius in Praep. evang., vol. i. (Fr. 
Izist. gr., iii. 563 sqq.). I t  cannot, however, be taken seriously as 
an account of genuine Phoenician beliefs. At the same time Philo 
did not invent all the nonsense which he has handed down; he 
drew upon various sources, Greek and Egyptian, some of them 
ultimately of Babylonian origin, and incidentally, he mentions 
matters of interest which, when tested by other evidence, are 
fairly well supported. H e  shows a t  any rate that some sort of 
a theology existed in his day; particularly interesting is his de- 
scription of the symbolic figure of Cronus with eyes before and 
behind and six wings open and folded (Fr. hist. gr., iii. 569), a 
figure which is represented on the coins of Gebal-Byblus (and 
century B.c.) as the mythical founder of the city. I t  is evident 
that the gods were regarded as being intimately concerned with 
the lives and fortunes o i  their worshippers. The vast number of 
small votive tablets found at  Carthage prove this; they were all 
inscribed by grateful devotees "to the lady Tanith, Face of Ba'al, 
and the lord Ba'al-hammLn, because he heard their voice." The 
care which the Phoenicians bestowed upon the burial of the dead 
has been alluded to above; pillars (mas~dbotlz) were set up to  
commemorate the dead among the living (e.g., NSI.  Nos. 18, 19, 
21, 32) ; if there were no children to fulfil the pious duty, a 
monument would be set up by a man during his lifetime (ibid., 
No. 16; cf. 2 Sam. xviii. 18). Any violation of the tomb was 
regarded with the greatest horror (ibid., Nos. 4, 5 ) .  The grave 
was called a resting-place (ibid., Nos. 4, 5, 16, 21), and the de- 
parted lay a t  rest in the underworld with the Refaim, the weak 
ones (the same word and idea in the Old Testament, Isa. xiv. 9, 
xxvi. 14, 19; Job xxvi. 5; Ps. lxxxviii. 10 etc.). The curious 
notion prevailed, as it  did also among the Greeks and Romans, 
that it  was possible t o  communicate with the gods of the under- 
world by dropping into a grave a small roll of lead (tabella devo- 
tionis, NSI. No. so), inscribed with the message, generally a 
curse, which it  was desired t o  convey to them. 

BIBLIOGRAPHY.-H. Winckler, Altorientalische Forschungen (1893- 
1906) ; Lidzbarski, Handblcch der Nordsemitischen Epigraphik (1898) ; 
J .  L. Myres and Richter, Catalogzre of the Cyprus Museum (1899); 
Rdpertoire d'ipigraplzie Se'mitiqur (1900) ; V. BCrard, Les Phdni- 
ciens et POdyssde (r9oz-o~) ; T,idzbarski, Ephemeris fiir semitische 
Epigraphik (190~) ; Bruston, Etudes PhPn. (1903) ; G .  F. Hill, 
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Catalogue of the Greek Coins of Cyprus (~904) ,  of Phoelticia (1910) ; 
Freiherr von Landau, "Die Bedeutung der Phijnizier im Volkerleben" 
in Ex oriente lux, vol. i. (Leipzig, 1905) ; for the excavations at 
Gebal-Jebail see Dussaud in Syria, v. (1924), vi. (1925) ; Lidzbarski 
Nachr. Gott. Ges., 43 ff.  (1924), Zatw. 349 ff. (1924) ; Vincent, in 
Rev.  Bibl., 161 ff .  (192j) ; Montet, ibid. 321 ff. (1925). ( G .  A. C.) 

PHOENIX, the capital and largest city of Arizona, U.S.A., 
and the county-seat of Maricopa county; on the Salt river, a t  an 
altitude of 1,100 ft., midway between E l  Paso and Los Angeles. 

WEATHER G R A P H  OF PHOENIX.  ARIZONA. T H E  M E R C U R Y  I N D I C A T E S  THE 
N O R M A L  A N N U A L  M E A N  T E M P E R A T U R E .  A N D  T H E  C U R V E S  SHOW T H E  
M O N T H L Y  M A X I M U M ,  A V E R A G E  A N D  M l N l M U M  MEAN T E M P E R A T U R E S .  T H E  
BLOCK S H O W S  T H E  POSSIBLE S U N S H I N E  P E R C E N T A G E .  A N D  T H E  S H A D E D  
SPOTS I N D I C A T E  T H E  N O R M A L  MONTHLY PRECIPITATION 

I t  is on federal highways 60, 70, 80 and 89; has a municipal air- 
port;  and is served by the Santa Fe and the Southern Pacific 
railways. The population was 65.414 (74% native white) by the 
1940 federal census. The climate of the Salt river valley is 
mild, dry and clear, and Phoenix is an important health and 
pleasure resort. The average monthly mean temperature ranges 
from 51.2' F. in December to 89.8' in July; the average annual 
precipitation is 7.87 inches; the amount of "possible sunshine" 
averages 84%. I t  is estimated that tourists spent $~O,OOO,OOO 
in the county in 1940. T!le city occupies 9.7 sq.mi. in a vast 
saucerlike valley, encircled by mountains, which is irrigated from 
the Roosevelt dam, 70 mi. N E., and otherprojects.Cotton (largely 
a long-staple variety), alfalfa, lettuce, cantaloupes, grapes. citrus 
fruits, olives, apricots and other fruits and vegetables are leading 
crops. Date palms, pepper and eucalyptus trees and the mag- 
nificent saguaro cactus are features of the landscape. The state 
capitol, of native tufa, is set in a 10-acre park, where all the trees 
and shrubs indigenous to the region are represented. The Papago 
Saguaro park (1,940 acres) lies 3 mi. E ; 6 mi. S. is the city's 
mountain park of 14,000 acres; a t  Tempe, 8 mi. E., is a state 
teachers college; and the state experimental farm is near Mesa, 
15 mi. S.E. Phoenix has an assessed valuation of $71,000.000 
(1940); bank deposits on June 30, 1940, were $63,696,035; and 
post-office receipts for 1940 mere $780,373. Since 1914 it has had 
a commission-manager form of government. Phoenix was founded 
in 1871, incorporated in 1881 and became the capital of Arizona 
in 1889. In 1890 the population was 3,152; in 1900, 5,544; in 
1910, 11,134. Between 1910 and 1920 it  increased 161%. 

PHOENIX, a fabulous bird, sacred to the sun (Gr. @O;.VLE, 
apparently "bright-coloured"; +oivcE also means "a palm-tree"). 
From statements in a large number of classical and post-classical 
authors, ranging from the 5th century B.C. (Herodotus, perhaps 
Hecataeus) to the Middle Ages (Isaac Tzetzes) the following 
account is obtained: The phoenix was a large bird of very gor- 
geous plumage, having, according to one or two authorities, a 
sweet voice. I t  was always male, the only one of its kind, and 
lived a long time (various authors give periods ranging from 500 
years, the commonest account, up  to 12,954; Tacitus, A~znales vi. 
28, 4, gives 1.461 years, which is an Egyptian Sothis period). 

At the expiration of that time it made itself a nest of twigs of 

spice-trees, on which it  died, by setting the nest on fire and 
burning itself alive. From its body, or its ashes, or the nest, 
which it  had fertilized, came forth another phoenix, either per- 
fect or a t  first in the shape of a white grub. This young bird, 
as soon as it was strong enough, took up the body of its father, 
covered in spices, or the ashes, nest, and all, and flew to Heliopolis 
in Egypt, where i t  deposited them on the altar of the Sun. There 
are numerous variants in detail; sometimes the phoenix goes t o  
Egypt to die, having produced its offspring before dying. 

I t  was not doubted by the majority that the phoenix really 
was seen now and then in Egypt; Tacitus, loc. cit., and Pliny, 
nat. hist., x. 2 ,  mention recorded appearances, genuine and other- 
wise. Attention is therefore drawn by A. Wiedemann to the 
facts that a bird of the stork kind, the beltnu or ba?znz~, was 
sacred at  Heliopolis and connected with the local sun-worship, 
moreover, that its name also means a palm-tree. This certainly 
gives a plausible origin for some parts of the Greek story and 
accounts for Herodotus's statement (ii. 73, I )  that he saw a 
picture of i t  in Egypt; for the bennu is to  be found on surviving 
monuments. But i t  fails to account for the persistent statement 
that the phoenix is not a native of Egypt, but lives in Arabia, 
Assyria, Ethiopia or India, nor does the real or pictured bennu 
at  all resemble the phoenix as described. Hence it is likely that 
the ultimate origin of the story, however i t  may have reached 
Greece, is to be sought in  the mythology of one or another of 
these countries. 

Many commentators still understand the word 5rn, chol, in  
Job xxix. 18 (in King James's Version, "sand") to apply to the 
phoenix. This interpretation is perhaps as old as  the (original) 
Septuagint, and is current with the later Jews. Among the Arabs 
the story of the phoenix was confused with that of the sala- 
mander; and the samand or samandal (Damiri, ii. 36 et seq.) is 
represented sometimes as  a quadruped, sometimes as a bird. I t  
was firmly believed in;  for the incombustible cloths w o ~ ~ e n  of 
flexible asbestos were popularly thought t o  be made of its hair 
or plumage, and were in fact, called by the same name (cf. Yaqut 
i. 529, and Dozy, s.v.). The 'a?zke (Pers. sinzurglz), a stupendous 
bird like the roc (rukh) of Marco Polo and the Arabiarz Nights, 
also borrows some features of the phoenix. According to Kazwini 
(i. 420) it  lives 1,700 years, and when a young bird is hatched 
the parent of opposite sex burns itself alive. 

Ancient and modern authorities are collected and analysed by Tiirk 
in Roscher's Lexiko~z, iii. col. 3,450 et seq. 

PHOENIX ISLANDS: see PACIFIC ISLANDS. 
PHOENIXVILLE, a borough of Chester county, Pennsyl- 

vania, U S.A., on the Schuylkill river, a t  the mouth of French 
creek, 28 m. N.W. of Philadelphia; served by the Pennsylvania 
and the Reading railways. Pop. (1920) 10,484 (80% native 
white); in 1940 i t  was 12,282. I t  has extensive iron and steel 
works, making steel bridges, architectural steel, boilers and many 
other products; also underwear, silk and silk hosiery mills. I t  has 
a large grinding-wheel industry. Phoenixville was settled in 1732 
and incorporated in 1849. 

PHOLIDOTA, an order of mammals, comprising only the 
scaly ant-eaters (blanidae) of Asia and Africa. The order was 
formerly united with the Xenarthra and Tubilidentata (9.v.) as 
the order Edentata (9.v.). (See also PANGOLIN.) 

PHONETICS is the science of the pronunciation of languages. 
I t  is concerned with the mechanism by which speech-sounds are 
formed, the manner of combining sounds so as t o  make syllables, 
words and sentences, the treatment of speech-sounds in different 
languages as regards their "attributes" (length, stress and voice- 
pitch), the timbre (acoustic quality) of speech-sounds and groups 
of speech-sounds, the methods of representing speech-sounds by 
means of writing (including transcripts for language learners, 
spelling reform and the writing of languages hitherto unwritten). 

Phonetics has two main practical objects: ( I )  to  help learners 
of foreign languages to  hear accurately and t o  pronounce ac- 
curately, and (2) to enable those who are concerned with the 
spelling or writing down of languages to  devise the simplest and 
most practical system for each language. 

Phonetic Analysis.--In order to  effect either of these prac- 
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tical objects it is necessary that a "phonetic analysis" should be 
made of the language under consideration. The nature and mode 
of formation of every speech-sound of the language must be 
ascertained with the greatest possible accuracy; long passages 
of the language must then be transcribed phonetically by means 
of a minutely accurate system, with the object of finding out 
how the sounds may be grouped into "phonemes" (see p. 774). 
The usage of the particular language as regards the length of 
sounds, the stress (force-accent) of syllables and the intonation 
(pitch, musical accent) of words and sentences must be examined 
in detail. T o  obtain the best results, the investigations must be 
made by the "acoustic" method; the results may be corroborated 
by "experimental" methods. 

Analysis by  the "acoustic" method can only be carried out 
by an observer who is a trained phonetician, i.e., a person whose 
ear has been trained to distinguish and recognize minute shades 
of sound and who has arrived a t  a high degree of precision in 
the control over the movements of his tongue and other parts of 
the speech-organs-who can in fact already pronounce a large 
number of difficult foreign sounds and sound-combinations. H e  
must have as a collaborator a native speaker of the language to 
be analysed-if possible, one with natural linguistic ability. The 
process of investigation is as follows. The observer gets the 
native to repeat words and phrases of his language a very large 
number of times. H e  may find these words and phrases to be 
composed of sounds already known to him. If so (and if the 
language does not present special difficulties in the matter of 
length, stress or intonation), he will a t  once be able to repeat 
them to the native's satisfaction. If the native is not satisfied, 
it  means that the word or phrase contains one or more unfamiliar 
sounds, or that the language contains some unusual features of 
length, stress or intonation. To  acquire the correct pronunciation, 
the observer uses his power of making fine adjustments in the 
positions and movements of his own speech organs. H e  tries one 
variation, and then another, until he succeeds in pronouncing 
the word or phrase to  the native's satisfaction. He then knows 
by his own muscular and tactile sensations what is the exact 
manner of formation of the unfamiliar sounds of the language. 
The investigator must make his native collaborator understand 
that nothing short of pronunciation indistinguishable from that 
of a native is to be accepted. When necessary, he must test his 
native collaborator's ear by making intentional mispronunciations. 
The best results are of course obtained when the observer can 
train the native himself in methods of phonetic research. 

E x p e r i m e n t a l  Methods.-Analysis of pronunciation by the 
acoustic method may be checked by "experimental" methods, i.e., 
investigation by apparatus. The most important pieces of 
apparatus are the gramophone, the phonograph, the phonetic 
kymograph and the lioretgraph (an instrument for enlarging the 
curves formed by the grooves of gramophone and phonograph 
records). They are particularly useful in the analysis of length 
and intonation. The ascertaining of the positions of the tongue 
and velum and of the shapes assumed by the pharyngeal cavity 
is facilitated by  X-ray photography. Indications of tongue- 
positions may also be found by the use of a special kind of 
artificial palate. 

Phone t ics  Appl ied  t o  t h e  L e a r n i n g  of Fore ign  Languages. 
-The following is a brief account of the method of using 
phonetics in learning a foreign language with the aid of a 
teacher. The task of the teacher is to make his pupil pronounce 
the foreign language correctly. Consequently his first aim must 
be t o  teach him to make the sounds of that language. This is 
done by  imitation coupled with phonetic theory. Thus if the 
sound to be taught is the French sound of zt in lurte, and, as is 
usually the case, the English pupil is unable to make it correctly 
by imitation, the teacher tells the pupil to perform the following 
exercise, which is based on the theory of tongue and lip positions: 
Purse up  the lips as for the English 00-sound, and while holding 
them in that position, t ry  t o  pronounce the English ee-sound 
With a very little practice the French sound of 24 will result. 
Again, if the pupil is to  learn to  make the sound 4 (Zulu lzl 
Welsh I t ) ,  the teacher, knowing that the sound is a "voiceless 1,' 

tells him to keep his tongue as if he were going t o  say an 
ordinary 1 and then simply blow a strong stream of air through 
his mouth; this will give a good approximation to the sound, and 
it can be perfected by a knowledge of the details of the formation 
of I-sounds. If the pupil is to learn to  make the German sound 
of ch in recht, the teacher. knowing that its tongue-position is 
almost identical with that of the English ee-sound, tells him to 
keep his tongue as if he were going to say the English ee-sound 
and then merely to blow out a stream of air. If he is to  learn 
to make the Polish sound of C or Pekingese sound written hs, 
the teacher tells him to try to make this German sound and s 
simultaneously, knowing that the attempt to do this will give the 
right tongue-position. The methods used in the above cases are 
very simple; in more difficult cases it  is often necessary to  try 
several methods before one is found which will enable the pupil 
to  produce the correct sound. 

Ear-training.--One of the most important parts of any 
course of instruction in phonetics consists of "ear-training" or 
more accurately "cultivation of the auditory memory." The pupil 
must learn ( I )  to discriminufe between one foreign sound and 
another which on a first hearing msy seem to resemble i t ;  ( 2 )  to 
discriminate between foreign sounds and sounds of the mother 
tongue which resemble them; (3) to remember the acoustic 
qualities of foreign sounds; (4) to  recognize foreign sounds with 
ease and certainty. There is only one method of training the 
auditory memory, namely "nonsense dictation." The  teacher 
dictates meaningless words made up of sounds of the language 
to be learnt. The pupil writes what he thinks he hears by  means 
of a phonetic system; then the teacher can see from the transcript 
whether the pupil has recognized the foreign sounds correctly. 
\%'hen the pupil makes a mistake, the teacher repeats the mean- 
ingless word firstly as he originally said i t  and then in the way 
written by the pupil; he repeats the two pronunciations a num- 
ber of times so that the pupil may hear clearly the nature of his 
mistake. The pupil's course of study should include a large 
amount of this type of exercise carefully graduated. Thus if the 
pupil is learning the pronunciation of French, the earlier ear- 
training exercises would contain easy words such as the following: 
petoze, vs lenu t ,  falt$na, sogE3ib. The exercises become 
progressively more difficult until words are given such as: 
pfestris3nwebn1, u idznezmer l3 ,  bZszvalalajkee. (The sys- 
tem of transcription used here and elsewhere in this article is 
that of the International Phomtic Association.) Later on, the 
exercises are made still more difficult by  the introduction of 
sounds of the pupil's mother tongue. 

P h o n e t i c  Transcription.-Besides being able to  hear the 
foreign sounds correctly and to make them correctly the pupil 
must know which are the appropriate sounds to  use in  words 
and sentences. This information is best conveyed to him by 
means of a phonetic notation, 'i.e., by spelling the words and 
sentences with an alphabet which provides one letter for each 
phoneme (see p. 774) of the language. ( I n  certain cases, in 
order to  avoid introducing additional symbols, it is convenient 
to represent a sound by means of a digraph, i.e., a sequence of 
two letters; thus the sounds of German z and English clz are 
commonly transcribed ts, t j . )  The pupil's course of study should 
therefore include reading from phonetic texts and writing pas- 
sages of the language phonetically as exercises to  be corrected 
by the teacher. The pupil must also be instructed in  the use 
made of length, stress and intonation i n  the foreign language. 
These features of the language should be marked as  far  as  
practicable in the phonetic transcriptions. 

When the learner is unable to find a phonetically trained 
teacher of the language, he should make himself familiar with 
the principles of general phonetics, and thus learn to analyse his 
instructor's speech and reproduce it accurately. If there exists 
a good book on the phonetics of the language, he should be able 
t o  pronounce intelligibly with its aid. Good gramophone records 
may also be of considerable assistance. 

Phonet ics  Appl ied  t o  t h e  Teaching  of t h e  M o t h e r  Tongue. 
-The "received" form of a language is a kind of foreign language 
t o  those who speak dialects or speak with special "accents." The 
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methods of teaching "received" pronunciation are therefore 
similar to  those followed in teaching a foreign language. Some 
of the sounds of "received" pronunciation will be new to the 
pupil, and must be taught by means of exercises which his 
phonetically trained teacher invents to suit his particular needs. 
His natural pronunciation may also differ from "received" pro- 
nunciation in other respects, and particularly by the use of a 
different distribution of known sounds, as when a Londoner 
makes the last syllable of opposite rhyme with might, or when 
a native of Lancashire gives to the 11 in butcher the same value 
as it  has in cut. Here phonetic transcriptions are useful for 
showing the difference of sound. 

Phonemes.-When the sounds existing in a given language 
have been analysed, it  is always found that some of them may 
be regarded as variants of others, which they replace in certain 
well-defined conditions. A family consisting of one distinctive 
sound of the language together with the variants which represent 
it  in particular sound-combinations is called a "phoneme." The 
nature of a phoneme is best shown by examples. The three k's in 
keep, cool, cot are different sounds, but for practical purposes 
they may be treated as a single entity; they are said to belong 
to the same phoneme. The precise k-sound used in any particular 
case is determined by the nature of the neighbouring sounds, and 
the different varieties are not used for the purpose of distinguish- 
ing English words. Similarly the three t-sounds in eight, eighth, 
train belong to one phoneme, because the variants in eighth 
(phonetically e1t0), train, are dependent upon the neighbouring 
sounds 0, r. The French sounds 1 and 1 (voiceless 1) are mem- 
bers of the same phoneme. is used in French only in final 
position when a consonant precedes, as when the word boucle 
occurs at  the end of a sentence; ordinary voiced 1 does not 
occur in this position, and consequently a Frenchman naturally 
regards the two very dissimilar sounds 1 and as a single entity. 

It often happens that sounds which belong to one phoneme in 
one language constitute separate phonemes in another language; 
they are consequently used for the purpose of distinguishing 
words in the second language though not in the first. Thus 1 and 1 
are separate phonemes in Welsh, Burmese and Zulu, though they 
constitute only one phoneme in French (l is transcribed f when 
it is a separate phoneme). Again h and (the German iclz-sound) 
are separate phonemes in German, but is a member of the 
h-phoneme in Japanese (the sound used when i follows). The 
French sounds of 2 and e' are separate phonemes in French and 
are used for distinguishing words in that language; but similar 
sounds occur in Russian and in Zulu as members of one phoneme, 
their use being determined in Russian by the nature of the 
adjacent consonants and in Zulu by a principle of vowel-harmony. 

Phonemes are families of sounds occurring in a language as 
pronounced by a single individual. They must be distinguished 
from diaphones (see below) which contain sounds used by two or 
more different speakers of a language. 

The simplest system of phonetic transcription of a language 
is that which provides one symbol for each phoneme of that 
language. Such a system is known as "broad" transcription. I t  is 
unambiguous to the native and to anyone who knows the rules 
governing the use of the subsidiary members of the phonemes. 
hiIore detailed transcriptions, providing symbols for subsidiary 
members of phonemes, are called "narrow" transcriptions. They 
are useful in  comparative work, dialectology, etc. 

Diaphones.-Speakers of the same language often do not all 
use exactly the same sounds. Thus the vowel element of the 
word day is pronounced in several different ways according to the 
locality and to the social position of the speaker (phonetically 
de :, d e ~ ,  &I, dee, dm, etc.). In  such cases it  is convenient 
to  have a term to denote the family of sounds consisting of a 
sound of a language as pronounced by an "average" speaker 
together with other sounds which are used in place of it by 
other speakers. Thus the various vowel sounds used in the word 
day by different speakers of English are said to constitute one 
diaphone in the English language. 

P h o n e t i c  Symbols.-In nearly every language the number 
of phonemes is greater than the number of letters in the Roman 

alphabet. I t  is therefore impossible to represent most ianguages 
unambiguously by means of the ordinary Roman letters only. 
So any romanic phonetic system, whether designed as a current 
orthography or as a transcription for the use of language learners, 
must contain new letters to supplement those of the present 
Roman alphabet. I t  can be shown that, on psychological, typo- 
graphical and pedagogical grounds, specially designed letters are 
better than ordinary Roman letters with diacritical marks at- 
tached. In  the designing of new letters several factors have to 
be taken into consideration, the chief of which is that the printed 
forms of the letters should harmonize as well as possible with 
the ordinary Roman characters, so that the general appearance 
of the printed page may be satisfactory. I t  must also be possible 
to write the new letters with ease. I t  is further desirable that 
the letters should have italic forms which do not differ from the 
Roman forms in an, essential part of their outline. T o  ensure 
legibility it is necessary that each letter should be as different 
as possible from every other letter. For  typographical reasons 
the letters should, as far as possible, be designed so as to avoid 
the necessity of kerned types. Kerns a t  the top or bottom of 
the type are entirely inadmissible. Kerns at  the side are un- 
desirable and must be resorted to  as sparingly as possible; but 
it does not seem possible in a comprehensive alphabet to  avoid 
them altogether. Lastly, it is a great advantage that the phonetic 
alphabet as a whole should be international, that is to say that 
each letter should always be used with the same or approxi- 
mately the same value. 

Of the phonetic alphabets hitherto invented only one, that of 
the International Phonetic Association, complies satisfactorily 
with the above-mentioned requirements. The next best is the 
Swedish dialect alphabet (which, in spite of its name, is really 
international). 

M a n n e r  of Using a P h o n e t i c  Alphabet.- In constructing 
phonetic orthographies, or in making phonetic transcripts for  

ROOT OF TONGUE 

FWD PASSAGE 

F I G .  !.-DIAGRAM I L L U S T R A T I N G  O R G A NS  O F  S PEECH 
F I G .  2 .- TONGUE- POSITIONS O F  T H E  FRONT C A R D I N A L  VOWELS 

F I G .  3.- TONGUE-POSITIONS OF T H E  B AC K C A R D IN A L  VOWELS 

language students, attention must be given not only to the designs 
of any special letters that may be required, but also to  the 
manner of using the alphabet. This will depend ( I )  on the 
precise purpose for which the alphabet is required, and (2 )  on 
the structure of the particular language or languages dealt with. 
Thus if the writer's purpose is to  make a comparative study of 
related languages he may be obliged to mark distinctions which it  
would be unnecessary to mark in a transcript of one language 
for the use of those who wish to  learn to  speak it. 
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THE INTEBNATIONAL PHONETIC ALPHABET. 

(Secondary articulations are ahown by symbols in bracket&) 

OTHER SOUNDS.--Palatalized consonants : t ,  4, etc. Velarized or pharyngalized consonants : f, 8, 8, etc. Ejective consonants 
(plosives with simultaneous glottal stop) : p', t', etc. Implosive voiced consonants : 6, d, etc. f fricative trill. u, 9 (labialized 8, 5, 
or s, z). 1, 5 (labialized J, 3). 1, t, 3 (clicks, Zulu c, q, x). I (a sound between r and 1). A (voiceIess w), e (a vowel between 0 and 0) .  

Affricates are normally represented by groups of two consonants (ts, tJ, dj,  etc.), but, when necessary, ligatures are used (B, if, 4, 
etc.), or the marks - or - (G or @, etc.). c, 3 may occasionally be used in place of tJ, dj. Aspirated plosives : ph, th, etc. 

LENGTH, STRESS, PITCH.- : (fnll length). (half length). ' (stress, placed a t  beginning of the stressed syllable). , (secondary 
stress), - (high level pitch) ; - (low level) ; ' (high rising) ; , (low rising) ; \ ( Q h  falling) ; , (low falling); A (rise-fall) ; " (fall- 
rise). See Ecriture Phondtique Internationale, p. 9. 

MODIFIERS.- nasality. breath (1 = breathed I) voice (g = 2). ' slight aspiration following p, t, etc. . apecislly 
close vowel (e = a very close e). , specially open vowel (9  = a rather open e). , labialization g = labialized n). , dental articulation 
(2 = dental t). ' palatalization (z = 3). tongue slightly raised. T tonwe slightly lowered. , lips more rounded. clips mora spread. 
, (e.g. ?) syllabic consonant. consonantal vowel. J' variety of J resembling e, etc. 

Classification of Speech-sounds.-The above table of the 
International Phonetic symbols taken in conjunction with the 
chart of the organs of speech (fig. I )  shows the chief principles 
of sound classification. The meanings of most of the technical 
terms describing the various classes of sounds are self-evident. 
Attention may, however, be called to the following, which require 
some explanation. The "back" of the tongue is the part which 
lies normally opposite the soft palate (velum) ; the "front" is 
the part which lies normally opposite the "hard" palate; the 
"blade" is the part which lies normally opposite the teeth-ridge 
(upper gum, alveolars). "Palatal" consonants are those formed 
by the "front" of the tongue against the hard palate, such as 
the English sound of y or the German ch in ich. "Retroflex" con- 
sonants are those made by the tip of the tongue against the hard 
palate such as the Hindi sounds of 2 5. 

Classification of Vowels.-Vowels are classified ( I )  according 
to the position of the tongue, and (2) according to the position 
of the lips. In  forming a vowel the opening between the lips and 
the distance of the tongue from the palate must be sufficient to  
ensure that there is no audible friction when voice is emitted. 
The lips may be spread (as fo r  the English ee-sound) or they 
may have "close" rounding (as in the sound of u in rule) or 
"open" rounding (as in the vowel in long). The classification of 
vowels according to tongue positions and the terminology em- 
ployed in describing vowels is shown in figs. 2 ,  3 and 4. The 
relative tongue-positions of vowels may be indicated by dots 
placed on the vowel figure (fig. 4). 

C a r d i n a l  Vowels.-In order to  give an intelligible description 
of the vowels of any language, it has been found necessary to  
establi~h a 5ystem of cardinal vowels. These are the vowels 

marked by the large black dots in fig. 4. The eight primary 
cardinal vowels are represented by the letters i, e, e, a ,  a, 3,  0, u ; 
these are numbered I to 8 respectively. Eight secondary cardinal 
vowels are represented by y, $, ce, -, n, A, X, m (numbered 
9 to  16 respectively). (No letter has been adopted for secondary 
cardinal vowel No. 12, as it  has not been found to exist as a 
separate phoneme in any language.) They have the same tongue- 
positions as the primary cardinal vowels, but different lip-positions. 
Nos. 9 to 13 have lip-rounding, and Nos. 14, IS, 16 have lip- 
spreading. The tongue-positions of any vowel may be repre'- 
sented by a dot a t  the appropriate place on the cardinal 
vowel chart. This marking, together with a description of the 
lip-position, shows the language learner exactly how the vowel 
is formed, and gives him a good idea of what it  sounds like. 
Thus a foreign learner who has never heard English can learn to 
make the vowel of cat when he knows that it  is half way between 
cardinal vowels 3 and 4 (E and a ) .  An Englishman Iearning 
Italian without a teacher can get a good idea of what the Italian 
vowels sound like from a diagram (fig. 5) which shows the 
relationship of the Italian vowels to the cardinal vowels. 

I n  transcribing particular languages, the cardinal vowel letters 
are used to represent sounds in the vicinity of the cardinal vowel 
sounds. The letters, in  fact, serve to  represent vowels lying 
within certain areas on the vowel figure as shown in fig. 2. I n  
the con~paratively unusual cases when two vowel-sounds within 
the same cardinal area are ilsed for the purpose of distinguishing 
words additional vowel-letters have to be introduced. Such are I 
(used for the English vowel in sit), u (used for the English 
vowel in put), Y (used for the German vowel in Gliick). 2 is 
commonly used for the vowel in cat, which lies in the left upper 
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the French Language (1913) ; French Phonetic Reader (1914) ; Lec- 
tzlre~ P h o ~ ~ i t i ~ u c s  Fran~aises (1918) ; P. Passy and A. Rambeau, 
Chrestomathie Phonktique (1901) ; W .  Vietor, Die Aussprache des 
Schriftdeutschen (~gog) ,  German Pronunciatzon (1903)~ Lesebuch 
in  Lautschkft (1907) ; Deutsches Ausspracheworterbuch (1915) ; T .  
Siebs, Deutsche Buhnenaussprache (Cologne, 1927) ; E. A. Meyer, 
Deutsche Gesprache (1912) ; A. Egan, German Phonetic ~ e a d e r  
(1913). Phonetics of Other European Languages. A. Frinta, Novo- 
Leskd Vjslovnost (Prague, 1909) ; R. Dijkstra, Ilo[ldndisch (1899) ; 
A. R. G. Via,,, Portugais (Leipig, 1903) ; H. Fordhammer, 
to learn Danish (Copenhagen, 1906, 1928) ; 0. Broch, Slavische 
Phonetik (Heidelberg, 1909) ; G. Panconcelh-Calzia, Italiano (1911) ; 
T. Navarro Tomas, Pronunciation ~spa3ioZa (Madrid, 1918) ; E. A. 
Peers, Spanish Phonetic Reader (1920) ; A. Camilli, Italian Phonetic 
Reader (1921) ; M. V. Trofimov and D. Jones, The Pronunciation o f  
Russian (1923) ; Z .  Arend, Polish Phonetic Reader (1924) ; A. Frinta, 
Csech Phonetic Reader (1925) ; S. Jones, Welsh Phonetic Reader 
(1926). Phonetics of Asiatic Languages. E. R. Edwards, Btude 
Phone'tique sur la Langue Japonaise (1903) ; D. Jones and Kwing 
Tong Woo, Cantonese Phonetic Reader (1913) ; T. G. Bailey, Panjabi 
Phonetic Reader (1914) ; B.  Karlgren, Etude sur la Phonologie 
Chinoise ( I ~ I S ) ,  Mandarin Phonetic Reader (1918) ; D. Jones and 
H. S. Perera, Colloquial Sinhalese Reader (1919) ; Yuen Ren Chao, 
A Phonograph Course in  the Chinese National Language (Shanghai, 
1925) ; L. E. Armstrong and Pe Maung Tin, Burmese Phonetic Reader 
(1925) ; Suniti Kumar Chatterji, Bengali Phonetic Reader (1928). 
Phonetics of African Languages. C. Meinhof, Lautlehre der Bantu- 
sprachen (1910) ; D. Westermann, Szsdamprachen (Hamburg, 1910) ; 
D. Jon& and S. T. Plaatje, Sechuana Phonetic Reader (1916); 
W .  H .  T. Gairdner, Phonetics of Arabic (1925) ; C. M. Dolre, The 
Phonetics of Zulu (1926) ; A. N. Tucker, The Comparative Phonetics 
of  Suto-Ch~$ana (1929) ; E. E. Elder, Arabic Phonetic Reader (1928). 
See also the publications of the International Institute of African Lan- 
guages and Cultures. Intonation, D. Jones, Intonation Curves (1909) ; 
H. Klinghardt and G .  Klemm, Ubu.ngen i m  Englfichen To*fall (1920) ; 
H.  E. Palmer, English Intonation (1922) ; Klinghardt and de Fourmes- 
traux, Exercises in French Intonation (1923) ; M. L. Barker, Handbook 
o f  German Intonation (1925); L. E. Armstrong and I. C. Ward, 
Handbook o f  English Intonuti.on (1920) ; H. Klinghardt, iibungen in  
Deutschern Tonfall (1927). 

PHONOGRAPH, an instrument for  reproducing sound by 
transmitting t o  the air the mechanical vibrations of a stylus in 
contact with a sinuous groove in a moving record. Less specifically 
the term designates any instrument for recording and repro- 
ducing speech. The first audible reproduction of recorded sound 
was accomplished by Thomas A. Edison in 1877. 

The history of most of the technical ar ts  shows that their 
development takes place irregularly. The introduction of funda- 
mentally new ideas introduces periods of very rapid advance. 
These periods are followed by intervals during which the develop- 
ment appears much slower and is concerned mainly with the refine- 
ment of methods and the adaptation of the new results to  com- 
mercial Processes. The phonographic ar t  is  no exception. 

Since the last big advance which became commercially prom- 
inent in 1925, the improvements have been largely an adaptation 
of the tools provided, to  the production of artistic and commer- 
cially valuable results. The tools which were made available by 
this last advance are completely described under the heading 
G R ~ ~ o P ~ o ~ ~ .  ~h~ major portion of the improvement introduced 
has dealt with the co-crdination of the results obtainable with the 
new equipment and the production of a proper artistic effect. AS 
might be expected, this has dealt mainly with the study of the 
proper acoustic conditions in the space in which the sound is 
produced. 

The early recording by the new process was done largely in 
small rooms in which the acoustics were well controlled. I t  was 
soon found that the acoustic properties of small rooms were 
totally unsuited to the proper artistic effect when dealing with 
those types of music which are usually produced in large audi- 
toriums or theatres. A large amount of experimenting was, 
therefore, done, which showed definitely that the best way to 
record symphony orchestras, choruses, opera selections, etc., was 
to  place the artists in a small theatre or auditorium, and t o  
arrange them in much the way that they would be arranged were 
an audience present. 

  he early experiments indicated two major difficulties ui th  
this of arrangement. ~ i ~ ~ ~ ,  there appeared to be excessive 
reverberation; and, secondly, it  was difficult t o  find a situation 
for the microphone or pick-up device a t  which interference was 
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corner of the a-area, though there is no objection to using a for 
it  except in comparative work. Symbols are also required for 

vowels. The most important is a which represents the 
"neutral" or "intermediate" sound of a in along. Others are 4, tt, 
which represent unrounded and rounded vowels with tongue- 
positions intermediate between those of i and u; i is the Russian 
b~ and u is heard in the Yorwegian Rzis and in a frequent Scottish 
pronunciation of book. The vowel in the London pronunciation of 
bird is represented by 3 or by a with a length mark (a:). 

Intonation.- An important branch of phonetics is that which 
deals with intonation or the rise 
and fall in the musical pitch 
of the voice. I n  the languages 
called "tone languages" (e.g., 
Chinese and most Sudanic and 
Bantu languages) intonation is 
used to distinguish one word 
from another. Thus in Can- 
tonese the syllable fan said with 
a high falling tone means 
"divide"; said with five other 
tones it  means "powder," "sleep," 
"burn," "courageous" and "duty" 
respectively. I n  the Sechuana 
language of South Africa metse 
said with a mid level tone on 
each syllable means "villages," 
but with a mid-level tone on 
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FRONT BACK 

cARDINALu 
~TALIANU 

~ T A L M N O  

CARDINAL E C * R ~ I N A L J  
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ITALIAN 
c r n o l N A L a  

the first syllable and a high FIG. 4,-THE AREAS SERVED 
T H E  MOST VOWEL- level tone on the second i t  means 

"water." FIG J,-T H E  ITAL,AN VOWELS such tones are best indicated T H E  C A R D I N A L  

in phonetic transcription by  ac- VOWELS 

cent marks which by their shapes and positions give a certain 
' graphic representation of the musical values of the tones, thus :- 

high level tone a, low level tone 5 high falling tone $, low falling 
tone +, high rising tone &, low rising tone ?, fa11-j-i~~ 5,  rise-fall 

;, etc. I t  is sometimes convenient to place the tone-marks before 
the syllable. 

I n  languages which are not "tone languagesv intonation aflects 
the meaning of whole sentences, but i t  is not an integral part 
of any word. Intonation then ,gives "expression" to  sentences; 
it  conveys shades of meaning which cannot conveniently be ex- 
pressed by other means. Thus in English the two meanings of 
I beg your pardolz ("1 am sorry" and "What did you say?") are 
distinguished by intonation. I t  is not practicable to ma& this 
kind of intonation in orthography, though slight indications of 
it  may be given by punctuation marks, the use of italics, etc. 

B ~ ~ ~ ~ o c ~ u ~ ~ . - G e n e r a l .  H. Sweet, Primer o f  Phonetics ( 1 ~ ~ 6 )  ; 
G. N. Armfield, General Phonetics (1924) ; 0. Jespersen, Fonetik 
(1899), ~ e h r b u c h  der ~ h o n e t i k  (1913) ; P. Passy, Petite Phonitique 
Comparee (1906) ; 0. Bremer, Phomtzk (1893) ; W. Vletor, Elemente 
der Phovzetrk (1914) ; W. Ripman, Elements of Phonetics (1903) . 
sievers, ~~~~d~~~~~ der phonetik (1901) ; ~h~ principles o f  
natiolzal Phonetic Assodation (1912) ; Das System der Association 
Phonitique Intermtionale (1928) ; Jdurnal: Le Maftre Phone'tique 
(1889, e tc) .  

Experimental. E. W. Scripture, Elements of Experimental Phonetics 
(19021, Speech Cwves  (1906) ; P. Rousselot, Prindpes de Phone'tique 
Expe'rimentale (1897-1908) ; G. Panconcelli-Calzia, Einfchrung in die 
Angewandte Phonetik (1914). Journals: V o x  (1911, etc.) ; La Revue 
de ~ h o n t t i q u e  (1911, etc.) ; Archives Ne'erlandaises de PhoJtique Ex- 
Perimentale (1926, etc.1. Phonetics of English, French and German. 
W. Ripman, Sounds o f  Spoken English with specimens (1914) ; H. 
Sweet, Primer o f  Spoken English ( I ~ o o ) ,  Sounds o f  Eng&lz ( 1 ~ ~ 8 )  ; 
D. Jones, The Pronunciation of  English (1914), Phonetic Readings in 
English (Heidelberg, 19211, English Pronouncing Dictionary (1929, 
OutZzne Englzsh Phonetzcs (19 '~)  ; L. E. Amstrong$ Englzsh 
Phonetic Reader (1923) ; W .  Grant and E. H. A. Robson, SPeech 
Training for Scottish Stz~dents (1925) ; H .  E. Palmer, F. G. Bland- 
ford and J. V. Martin, D2ctionary of ETngZish PronunGiation with 
American Variants (1926) ; I .  C. Ward, Englisli Phonetics .(1929) ; 
M .  ~ o n t g o m e r ~ ,  ~ y p e s  of ~ tandard  Spoke% English (Strasbourg, 
1910) ; G- P. K ~ ~ P P ,  The Pronunkt ion  o f  .Ytandard English in 
America (19x9) ; J. S. Kenyon, American Pronunciation (1924) ; H .  
Michaelis and P. Passy, Dictionnaire Phonitique Fran~ais (=g97) ; 
G. G. Nicholson, French PIzonetics (1909) ; P. Passy, The Soz~nds o f  



PHONOLITE-PHORMIUM 
not present in certain frequency regions. (That is, at certain 
parts of the musical scale.) 

I t  was found by experiment that the time oi reverberation, 
as in small studios, should be approximately .7 to .8 of that re- 
quired for audience listening. Also, it  was found that the portion 
of the space in which the sound is produced should have surfaces 
of more reflecting ability than the average indicated for the audi- 
torium, while the space in which the microphone or pick-up device 
is situated should be as dead or well damped as possible. 

I n  the field of phonograph reproduction, there have been no 
major developments within the last few years. The trend of the 
improvements introduced has been towards the use of electric 
methods rather than mechanical. The wide range of both fre- 
quency and loudness, which can be obtained by the use of electric 
methods and the simplicity with which the loudness can be con- 
trolled, is probably mainly responsible for this trend. While for  
small, low-priced instruments, i t  is still possible to obtain more 
faithful reproduction with the mechanical machines, the im- 
provements in the electric methods of reproduction have caused 
this method to take precedence in the higher priced field. 

Bmrroc,~a~r~v--T W Green and J P Maxfielrl "Prlhlir Arldres~ 
Systems," Trans. -4.I E.E., vol. 43, 1923, p. 64; W. H. Martin and 
H. Fletcher, "High Quality Transmission and Reprod~ction of Speech 
and Music," Jour. A.Z.E.E., vol. xliii. no. 3, March 1924; J. P. 
Maxfield and H. C. Harrison, "Methods of High Quality Recording 
and ~eproducing of Music and Speech Based on Telephone Re- 
search." Abridgment published in Journal A.I.E.E., vol. xlv., pp. 
243-253, March 1926, Complete aper of the foregoing was pub- 
liihed in =he ~~n sys tem TechAai J ~ ~ ~ ~ ~ ,  vol v., p p  493113, 
July 1926. F. R. Watson, Acoustics of Auditoriums ( r g ~ q ) ,  Absorption 
of Sound by Materiats (1927). (J. P. MA.) 

PHONOLITE, in petrology, a group of alkaline lavas contain- 
ing much nepheline and sanidine felspar (Gr. c6wvh. sound. and 

XiBos, stone). The term "clinkstone" was formerly given by geol- 
ogists to  many fine-grained compact lavas, which split into thin 
tough plates, and gave out a ringing sound when struck with the 
hammer. Some of these were phonolites in the modern sense, but 
as the name clinkstone was used for a large variety of rocks, many 
of which have no close affinities with one another, i t  has been 
discarded and "phonolite" substituted. The group includes rocks 
which are rich in alkalis with only a moderate percentage of 
silica; hence they contain no free quartz but much alkali-felspar 
(sanidine and anorthoclase) and nepheline. Large plates of sani- 
dine are often visible in the rocks; the nepheline is usually not 
obvious t o  the unaided eye. Most phonolites show fluxion struc- 
ture, both in the orientation of their phenocrysts and in the 
smaller crystals which make up the ground-mass; and this de- 
termines to a large extent the platy jointing. Although vitreous 
and pumiceous forms are known they are rare, and in the great 
majority of cases these rocks are finely crystalline with a dull or 
shimmering lustre in the ground-mass. 

D o m i n a n t  Minerals.-These are sanidine, nepheline, pyrox- 
ene, amphibole, various felspathoids and iron oxides. The sani- 
dine is usually in two generations, the first consisting of large 
crystals of flattened and tabular shape, while the second is repre- 
sented by small rectangular prisms arranged in parallel streams 
in the ground-mass; these felspars are nearly always simply 
twinned on the Carlsbad plan. They contain often as much soda 
as  potash. The nepheline takes the form of hexagonal prisms 
with flat ends, and may be completely replaced by fibrous zeolites, 
so that it  can only be recognized by the outlines of its pseudo- 
morphs. I n  some phonolites it  is exceedingly abundant in the 
ground-mass. and these rocks form transitions to the nephelinites 
(nephelinitoid phonolites); in others it  is scarce and the rocks 
resemble trachytes containing a little nepheline (trachytoid pho- 
nolites). The felspathoid minerals, sodalite, haiiyne and nosean, 
which crystallize in isometric dodecahedra, are very frequent 
components of the phonolites; their crystals are often corroded 

Small rounded enclosures of glass are often numerous in  them. 
The pyroxenes may be pale green diopside, dark green aegirine- 
augite, or blackish green aegirine (soda iron pyroxene), and in 
many cases are complex, the outer portions being aegirine while 
the centre is diopside' Fine needles of aegirine are often found in 
the ground-mass. 

The chemical analyses of phonolites given herewith show that 
they are very rich in  alkalis and alumina with only a moderate 
amount of silica, while lime, magnesia and iron oxides are present 
only in small quantity. They have a close resemblance in these 
respects to  the nepheline-syenites of which they provide the 
effusive types. Most of these rocks are of Tertiary or Recent 
age, but in Scotland Carboniferous phonolites occur in several 
localities, e.g., Traprain in Haddingtonshire, in the Eildon Hills 
and in Renfrewshire; in Brazil phonolites belonging to the same 
epoch are also known and there are several districts in  Europe 
where Tertiary or Recent phonolites occur in considerable num- 
bers, as in Auvergne (Mont Dore), the Eifel and Bohemia. The 
Wolf Rock, off the S. of cornwall and the site of a well-known 
lighthouse, is the only mass of phonolite in England; it  is sup- 
posed to be the remains of a amp ti^^^ lava or intrusion, the 
United States phonolites Occur in (at Creek) 
and in the Black Hills of South Dakota. 

Leucite occurs in place of nepheline in a small group of phono- 
lites (the leucite-phonolites), known principally from Rocca Mon- 
fina and other places near Naples. When sanidine, nepheline and 
leucite all occur together in a volcanic rock it  is classed among 
the leucitophyres (see PETROLOGY). 

PHORMION, Athenian admiral in  the 5th century B.c., was 
the son of Asopius, of the deme Paeania. H e  first appears in 440 
B c. when he was sent with reinforcements to the Athenian troops 

I. Phonolite, SSTolf Rock, Cornwall . . . . . 
I .  o n o i t e  e i r  c h o s e ,  O e m i a  . . . . 

111. Leucite-phonolite, Rocca Monfina, Italy . . . . - 
before Samos. I n  432 he took out reinforcements to the force 
blockading Potidaea, took over the command from Callias, and 
completed the circumvallation of the city. He seems to have 
stayed in the north-east, as in 43r he was co-operating with Per- 
diccas against the Chalcidians. I n  430 he was sent with 30 ships 
to help the Acarnanians against the Ambraciots. That winter 
there followed the operations on which his fame is based. H e  was 
given 20 ships and stationed at  Naupactus, to  effect a blockade 
of Corinth from that side. I n  the summer of 429 a superior 
Peloponnesian fleet arrived, and was decisively beaten by  Phor- 
mion. I n  a second engagement he was forced to retreat, but turned 
and again routed his pursuers. H e  was probably dead by  428. 

Thuc. I. and II., passim; Diod. XII., 37, 47, 48 ;  Schol. ad Arist. 
Pac. 348. And see art. P E L O P O N N E L ~ ~  WAR. 

PHORMIUM or NEW ZEALAND FLAX (also termed 
Yew Zealand hemp). The plant (Plborrnizlrn tenax) is a perennial 
of the Liliaceae family and is propagated either by rhizomes or 
by seed. While termed "New Zealand flax" and also "New Zea- 
land hemp," the plant has no relationship to  either flax (Linurn 
t~sitatissinzum) or hemp (Cannabis sativa). Phormium is a native 
of h'ew Zealand and, while known to be adapted in many other 
countries, is not commonly grown for commercial fibre production 
in any country other than New Zealand. 

The thick sword-shaped leaves grow in tufts from the tips of 
the rhizomes and reach a length of 4 to  6 ft. The flowering stem, 
which also starts from the tip of the rhizome, grows out through 
the centre of the tuft of leaves and reaches a height of 5 to  I j 
ft .  The flowers are usually cross-pollinated though some selfing 
occurs. The parts a b ~ v e  ground die soon after the flowering stage, 
but the plant continues to live from year to year by new growth 
from the short, thick underground stems (rhizomes). 

Much of the phormium fibre of commerce has come from 
harvesting the volunteer growth, but considerable quantities have 
been obtained from cultivated fields. The crop is adapted to a 
wide range of ?Jew Zealand soils, but the greatest yields have 
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PHORONIS-PHOSGENE 
been obtained from well-drained swamp lands. 

The plant is grown principally for the fibre which develops in 
the leaves, and which is separated from the non-fibrous tissues 
by a process of scraping and washing. 

This processing is done in fibre mills by means of special ma- 
chines designed for the purpose. 

The cleaned, dried fibre is arranged in hands ("heads") and 
then packed in bales, in which form it  is exported. The fibre is 
similar in appearance to  such other leaf fibres as abaca (Manila 
hemp), henequen (Yucatan sisal) and "true" sisal. I ts  prin~ipal 
use has been for twines and ropes. (A. H. WT.) 

PHORONIS. Phoronis is one of those limbless creatures pop- 
ularly termed "worms." I t  is, however, so peculiar in its structure 
that it  is given a class to  itself, Phoronidea. There are a good 
many species found all over the world, but they are so alike that 
they are placed in a single genus Phoronis, although they vary 
from $ in. to  6 in. in length. Phoronis is marine and lives in a 
leathery tube from which the fore-part of the body can be pro- 
truded. The front part carries a peculiar platform or "lopho- 
phore," crowned with beautiful upright tentacles covered with 
cilia which are in perpetual motion. I n  P. hippocrepia the lopho- 
ghore is shaped like a horse-shoe and the tentacles are arranged 
along its edge, those on the concavity of the shoe being somewhat 
the shorter. All species have lophophores more or less of this 
shape but the tips of the shoe are in some much more prolonged 
than in others and even inrolled. The cilia produce a current 
which sweeps small organisms into the mouth, situated between the 
outer and inner row of tentacles. I t  is elongated and slit-like and 
provided with a covering lip, the epistome, which projects from 
the concave side of the lophophore. Below the lophophore, on 
the side of the concavity of the horseshoe, the anus projects as 
a little papilla. At the sides of the anus two smaller papillae carry 
the openings of a pair of ciliated tubes which connect the body- 
cavity with the exterior. These tubes (coelomoducts) serve to get 
rid of the excreta in the body-cazty fluid and to let out the germ- 
cells when these are ripe. 

Since the mouth and anus are close together and the animal has 
a long worm-like body, it  is obvious that the alimentary tube will 
be U-shaped. The long gullet leads into a globular stomach lying 
at  the lower end of the body, from which the long, slender, ascend- 
ing intestine leads to the anus. The first part of the intestine where 
it leaves the stomach is swollen, lined by ciliated epithelium and 
devoid of glands. The alimentary tube is enswathed by a true 
secondary body-cavity or coelom, which is lined by a n  epithelium 
the outer layer of which is pressed against the body-wall whilst the 
inner layer lies against the gut cells. This cavity is divided into 
two by a horizontal platform just behind the mouth. The front 
portion communicates with the cavities of the tentacles and of 
the epistome. This is the lophophoral coelom: the hinder portion, 
in which the gullet and intestine lie, and into which the coelomo- 
ducts open, is the trunk-coelom and is traversed by a median 
septum or mesentery which ties the outer side of the oesophagus 
to  the body wall: in addition, the oesophagus is anchored by two 
lateral mesenteries. These mesenteries, however, cease beforesthe 
stomach is reached. The genital cells appear as thickenings of the 
inner wall of the coelom and both male and female are produced 
by the same individual in separate swellings, projecting from the 
wall of the stomach. The trunk coelom is thus divided into three 
chambers, a right and left lateral on the convex side of the lopho- 
phore and a large rectal chamber on the concave side. In  this 
latter lies the intestine, which is tied to the body wall by its own 
independent mesentery and is also fused by its side to  one of the 
lateral mesenteries. 

Each "coelomoduct" opens into the body-cavity by two funnel- 
shaped openings lined by  cilia, a short one communicating with 
the lateral chamber and a long slit-like one opening into the rectal 
chamber. 

The nervous system is simple, consisting merely of an interlac- 
ing mass of extremely fine fibrils and small nerve-cells which 
thickens to form a horizontal band passing around the lophophore 
and giving off a special branch to each tentacle. There is also a 
thickening in the skin of the epistome. 

The life of Plzoronis consists merely in expanding the front of 
the body, erecting the tentacles and working the cilia vigorously; 
the mouth being opened wide to  catch whatever fortune brings. 
On the approach of danger the whole body is withdrawn within 

, the tube. This is effected by bands of longitudinal muscks in the 
body-wall-the expansion being brought about by circular muscles, 
which by compressing the body force fluid into the lophophore and 
engorge it. 

The interest of Phoronis lies in  its strong resemblance to cer- 
tain Polyzoa (9 .v. ) .  Lankester went so far  as to call Phoronis the 
only solitary polyzoon. But Phoronis possesses, distinct alto- 
gether from the body-cavity, a well-developed blood-system, con- 
taining a colourless serum in which float red blood corpuscles. No 
such organ is found in any polyzoon. This blood-system consists 
of an "artery" running on the anal side of the gullet to  the level 
of the lophophore where it gives off right and left a vessel to  each 
arm of the lophophore. From these a single vessel goes to  each 
tentacle. This vessel a t  the base of the tentacle sends a fork to  an 
outer or recipient vessel, which runs along the convex side of the 
lophophore on each side. The right and left recipient vessels pass 
downwards, pierce the lophophoral platform and unite on the 
convex side of the oesophagus to form a single "vein" which below 
the stomach opens into the artery. 

The reproduction raises other questions. The eggs, after being 
shed, stick to the tentacles and are there fertilized by sperms from 
another individual. They complete the first stages of their devel- 
opment within the egg-membrane, from which they hatch out as 
peculiar free-swimming larvae known as Actinotrocha. This larva 
is provided with a ciliated forehead in which a large ganglion is 
embedded. There is an oblique wreath of ciliated tentacles behind 
the mouth by which i t  swims. There is a belt of cilia round the 
hind end of the body in front of the anus. This larva after feeding 
for a time and growing greatly in size, develops an intucking of 
skin on its under-surface, to which a fold of the intestine becomes 
attached. Suddenly (inside a quarter of an hour) this intucked 
area is everted, forming a finger-shaped process containing a loop 
of the intestine which gives rise to the body of the "worm." The 
ciliated forehead is cast off, as are also the ciliated tentacles, but 
new tentacles which give rise to  the lophophore of the adult are 
regenerated from their stumps. This larva with its extraordinary 
life-history has given rise to much speculation. We owe the clear- 
ing up of its real affinities to  E.  S. Goodrich and Shearer, who have 
shown that Acti7zotrocha is merely a modified trochophore, such 
as occurs in the life-history of the Gephyrea amongst the Annelida 
( q . ~ . ) .  The typical trochophore has a broad preoral belt of cilia, 
the prototroch, and a slender postoral one, the metatroch, whilst 
a belt of cilia, the telotroch, encircles just in front of the anus. 

(E. W. MAcB.) 
PHORORHACOS, a gigantic extinct Patagonian bird, 

allied to the Cranes and in some respects recalling the South 
American Curiama bird. About six species of the type genus 
have been discovered, the most complete being P. inflatzts, with 

skull, mandible, pelvis, limbs 
and some of the vertebrae. 
The skull of P. longissimus 
is about aft. long and ~ o i n .  
high; that of P. inflatus is 
i gin. long, and this creature 
is supposed t o  have stood only 

B1 OF THE 3ft. high a t  the middle of 
T HE SKULL OF P H O R O R H A C OS  the back. The under jaw is 
L O N G I S S I M U S ,  A N  EXTINCT B I R D  OF slightly curved upwards. The 
PREY strongly hooked upper beak 
is high, and laterally compressed. The vomer is inconspicu- 
ous. The quadrate has a double knob for articulation with the 
skull, and basipterygoid processes are absent. What little is 
known of the shoulder-girdle points to  a flightless bird, and so do 
the short wing bones, although these are stout. The pelvis has an 
ischiadic foramen. The hind limbs are distinctly slender, the tibia 
of P. infEatz1.s being between 1 5  and 16in. in length. 

PHOSGENE or CARBONYL CHLORIDE, an ex- 
tremely poisonous, heavy gas, came into prominence during the 



World War (1914-IS), being used either alone or in mixtures 
both for cloud-gas and shell-gas attacks. I t  has a nauseating, 
choking smell, and, even in very small doses has very bad after- 
effects on the heart and lungs. Phosgene owes its name to the 
fact that it  can be formed by exposing carbon monoxide and 
chlorine to sunlight (CO+ClZ = COClz), but it is now manufac- 
tured by passing the two gases over specially prepared charcoal 
catalyst (see CATALYSIS). Phosgene can be condensed to a liquid 
which boils a t  8" C under ordinary pressure; it is stored either in 
steel cylinders under slight pressure or as a solution in toluene. 
I t  is very reactive chemically and is used in the dyestuff industry 
for  the manufacture of intermediates. I t  also reacts rapidly with 
water to  give carbon dioxide and hydrogen chloride (hydrochloric 
acid) : COC12+H202 = CO2+HC1. (See also CARBON.) 

PHOSGENITE, a rare mineral consisting of lead chlorocar- 
bonate (PbCl),CO,. The tetragonal crystals are prismatic or 
tabular in habit, and are bounded by  smooth, bright faces; they 
are usually colourless and transparent, and have a brilliant ada- 
mantine lustre. Sometimes the crystals have a curious helical twist 
about the tetrad or principal axis. The hardness is 3 and the spe- 
cific gravity G.3. The  mineral is rather sectile, and consequently 
was early known as  "corneous lead." The fanciful name phos- 
genite is from phosgene, the old name of carbon oxychloride, be- 
cause the mineral contains the elements carbon, oxygen and 
chlorine. At Cromford in Derbyshire i t  was long ago found in 
an old lead mjne, being associated with anglesite and matlockite 
(Pb20C12) in cavities in  decomposed galena; hence its synonym 
cromfordite. 

PHOSPHATES, salts of phosphoric acid. Phosphoric oxide, 
Pz05 or P4010 (Tilden and Barnett, v. inf.), combines with water in 
three proportions to  form H20.P20j or HPO3, metaphosphoric 
acid; 2H20.PzO5 or H4P2O7, pyrophosphoric acid; and 3HzO,PzO:, 
or H3P04, orthophosphoric or ordinary phosphoric acid. These 
acids each give origin to  several series of salts, those of ordinary 
phosphoric acid being the most important. 

Orthophosphoric acid, H3P04, a tribasic acid, is obtained by 
boiling a solution of the pentoxide in water; by oxidizing red 
phosphorus with nitric acid, or white phosphorus under the sur- 
face of water by bromine or iodine; and also by decomposing a 
mineral phosphate with sulphuric acid. I t  usually forms a thin 
syrup which on concentration in a vacuum over sulphuric acid 
deposits hard, transparent, rhombic prisms which melt a t  41.7' C. 
After long heating the syrup is partially converted into pyro- 
phosphoric and metaphosphoric acids, but on addition of water 
and boiling the ortho-acid is re-formed. I t  gives origin to three 
classes of salts: M'H2P04 or M"(HzP04)z; M'zHP04 or Mr'HP04; 
and Mf3P04, MN3(P04)2 or M"'P04, wherein M', M", M"' denote 
a uni-, bi-, and tri-valent metal. These correspond to &Po4 
in which one, two or three atoms of hydrogen, respectively, have 
been replaced by  a metal. The three principal groups differ re- 
markably in their behaviour towards indicators. Those of the first 
type are strongly acid, the second are neutral or faintly alkaline, 
whilst the third are strongly alkaline and are decomposed by car- 
bon dioxide : NaaPOr+COz+HzO = NaHC03+Na2HP04. The 
salts of the types Na^HzP04 and CaH4P208 may be obtained 
in crystal form, but those of the heavy metals are only stable when 
in solution. All soluble orthophosphates give with silver nitrate 
a characteristic yellow precipitate of silver phosphate, Ag3P04, 
soluble in ammonia and in nitric acid. Since the reaction with 
the acid salts is attended by  liberation of nitric acid: NaH2P04 
+3AgN03 = Ag3P04 + NaN03 + 2HN03, Na2HP04+3AgN03 = 
Ag3P04+2NaNO3+HNO3, it  is necessary to neutralize the nitric 
acid if the complete precipitation of the phosphoric acid be de- 
sired. The three series also differ when heated: the trimetallic 
salts containing fixed bases are unaltered, whilst the mono- and 
di-metallic salts yield meta- and pyro-phosphates respectively. 
Other common precipitants of phosphoric acid or its salts in 
solution are: ammonium molybdate in nitric acid, which gives on 
heating a canary-yellow precipitate of ammonium phosphomolyb- 
date, I 2 [Moo31 (NH4)3P04, insoluble in acids but readily soluble 
in ammonia; magnesium chloride, ammonium chloride and am- 
monia, which give on standing in a warm place a white crystalline 

precipitate of magnesium ammonium phosphate, Mg(XH4)POe 
6Hz0, which is soluble in acids but highly insoluble in ammonia 
solutions, and on heating to redness gives magnesium pyrophos- 
phate, MgzPz07. 

Of the organic phosphates, triphenyl phosphate (CEH5)3P04, is 
important, acting as a filler or "dope," and as a substitute for 
camphor. I t  is a colourless solid of m.p. 53" C and b.p. 245" C. 

Pyrophosphoric acid, H4P2O7, is a tetrabasic acid which may 
be regarded as derived by eliminating a molecule of water between 
two molecules of ordinary phosphoric acid; its constitution may 
therefore be written (H0)20P~0.PO(OH)z.  I t  may be obtained 
as a glassy mass, indistinguishable from metaphosphoric acid, by 
heating phosphoric acid to 215". When boiled with water i t  forms 
the ortho-acid, and when heated to  redness the meta-acid. After 
neutralization, i t  gives a white precipitate with silver nitrate. 
Being a tetrabasic acid it  can form four classes of salts; for  ex- 
ample, the four sodium salts Na4P207, Na3HP207, Na2H~P207, 
NaH3P207 are known. The most important is the normal salt, 
NaaPzO7, which is readily obtained by heating disodium ortho- 
phosphate, Na2HP04. I t  forms monoclinic prisms (with 1oHz0) 
which are permanent in air. All soluble pyrophosphates when 
boiled with water are converted into orthophosphates. 

Metaphosphoric acid, HP03,  or more correctly H2P206 as 
determined by vapour density (Tilden and Barnett), is a mono- 
basic acid which may be regarded as derived from orthophos- 
phoric acid by the abstraction of one molecule of water, thus 
H3P04-H20=HP03; its constitution is therefore (HO)P02. The 
acid is formed by dissolving phosphorus pentoxide in cold water, 
or by strongly heating orthophosphoric acid. I t  forms a colourless 
vitreous mass, hence its name "glacial phosphoric acid." I t  is 
readily soluble in water, the solution being gradually transformed 
into the ortho-acid, a reaction which proceeds much more rapidly 
on boiling. Although the acid is monobasic, salts of polymeric 
forms exist of the types (MP03)n,  where n may be I, 2, 3, 4 or 6. 
They may be obtained by heating a monometallic orthophosphate 
of a fixed base, or a dimetallic orthophosphate of one fixed and 
one volatile base, e.g., microcosmic salt: MH2P04=MP03+H20; 
(NH4)NaHP04=NaP03+NH3+H20. The salts are usually non- 
crystalline and fusible. Their solutions on boiling yield ortho- 
phosphates, whilst those of heavy metals give a trimetallic ortho- 
phosphate and orthophosphoric acid: 3AgPO3+3H20 =Ag3PO4+ 
2H3P04 Metaphosphoric acid can be distinguished from the other 
two acids by its power of coagulating albumen, and by  not being 
precipitated by magnesium and ammonium chlorides in the pres- 
ence of ammonia. For perphosphoric acids, see PHOSPHORUS. 

PHOSPHORESCENCE. Physicists apply the word phos- 
phorescence to the emission of light a t  low temperatures by  cer- 
tain substances (chiefly sulphides), after previous exposure to  
light or radiation of other kinds. However, common usage has 
made i t  applicable to  the glow of phosphorus, or of the sea, o r  of 
dead fish or meat, or of wood, the "fox-fire" of forests. 
Phosphorescence of the sea or of flesh, wood, etc., is due t o  living 
organisms of various kinds and should more properly be called 
bioluminescence. Such light is the result of a s b w  oxidation of 
material manufactured by the organism. 

At least 40 different orders of animals contain luminous species, 
and also two groups of plants, the bacteria, responsible for the 
luminescence of flesh, and the fungi, responsible for the lumines- 
cence of wood. Either the fine strands of fungus mycelium, which 
penetrate the wood, or the fruiting body, the mushroom, or both, 
may be luminous. 

The luminous bacteria are so small that individuals cannot be  
seen by their own light, whereas natural colonies are easily visi- 
ble. They may be cultured on artificial media and form excellent 
material for the experimental study of bioluminescence. They are 
not pathogenic to man but are known to infect living animals, 
giving rise to  a natural luminescent disease of sand-fleas, shrimps 
and possibly midges, which is eventually fatal. Luminous bac- 
teria may also live symbiotically in definite organs of fish, notably 
Photoblepharon and Anomalops of the Banda islands. Some be- 
lieve that the luminescence of all luminous animals, even the fire- 
fly, is due to  symbiotic luminous bacteria, but this is far from 
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proven. The characteristic of the light of bacteria and fungi, 
which distinguishes them from all other luininous organisms, is its 
uniformity, shining night and day, independently of stimulation. 
Other animals light only when disturbed or stimulated. 

Phosphorescence of the sea is largely due to Protozoa, of which 
the Radiolaria, Dinoflagellata and Cystoflagellata (including Noc- 
tiluca) are luminous. The latter two groups may develop in such 
enormous numbers that the sea is a pink or red by day and a 
vivid sheet of flame by night. Larger patches of light in the 
ocean are mainly due to coelenterates, jelly-fish, Siphonophora or 
Ctenophora (comb-jellies). The latter are often very abundant 
and show the interesting phenomenon of loss of luminescence in 
sunlight or on bright illumination by electric light. The lumines- 
cence again appears on stimulation after about one-half hour in 
the dark. The coelenterates contain more luminous species than 
any other group, the sea pens or pennatulids showing especially 
brilliant luminescence, which travels along nerves over the colony 
of polyps in  the form of a wave. 

Among the Crustacea, Copepoda and Ostracoda (Cypridina) 
contain many luminous forms while the schizopod and decapod 
shrimps possess members with true luminous organs or photo- 
phores, often consisting of lens, reflector and pigment screens, 
veritable lanterns on a microscopic scale, earlier mistaken for eyes. 

Among the worms, many marine forms and some earthworms 
are luminous. Among the echinoderms, only the brittle-stars 
(Ophiuroids) possess luminous members. 

Luminous molluscs are represented only by Pholas dactylus (a 
bivalve) and Pkyllirrhoe buce+hala (a nudibranch), together with 
the cephalopods, of which many members produce light. The 
cephalopods and deep-sea fish possess the most complex lantern- 
like luminous organs. 

Some centipedes are luminous, as well as the spring-tails, lar- 
vae of the fly, Bolitophila, which live in New Zealand caves, and 
beetles (fire-fly, glow-worm and Pyrophorus of the West Indies). 
All stages, including the egg, of some fire-flies are luminous. 

Balanoglossus and Pyrosoma, primitive chordates, are also lumi- 
nous. The latter forms large colonies, floating near the surface of 
the sea, each individual possessing two luminous spots. 

Finally, mention should be made of the fish, both elasmobranchs 
and teleosts, containing luminous members. The deep-sea forms 
are often bizarre in appearance and sometimes contain the lumi- 
nous organ on the  end of a long process dangled before the animal 
as a lure for prey. 

The sponges, Alcyonaria, Bryozoa, mayflies, termites, spiders 
and Salpae contain reported luminous forms, whose light-produc- 
tion is, however, doubtful. The light of many phosphorescent 
animals is not produced by  the animals themselves but by sym- 
biotic micro-organisms. 

I n  general, luminous organs or regions are glandular and the 
luminous material may be ejected (extracellular luminescence) as 
a slime or a secretion, which in the squid, Heteroteuthis dispar, 
surrounds the animal in  the sea water as does the black ink of 
other squids. Or the luminous material may be consumed within 
the photogenic 4 1 s  (intracellular luminescence) as in the fire-fly 
and organisms possessing photophores. There is always a mechan- 
ism for supplying the organ with abundant oxygen, a fact which 
indicates that the light-production is an oxidation. 

Chemica l  N a t u r e  of Bioluminescence.-Knowledge of the 
chemical nature of bioluminescence has proceeded in four steps. 
( I )  R. Boyle (1667) showed that fungi and bacteria required air 
(oxygen) for luminescence, becoming dark under a n  air pump and 
luminescing again when air was readmitted. 

( 2 )  RCaumur (1733) and Spallanzani (1794) showed that water 
was necessary, that luminous cells could be dried and preserved, 
in some cases indefinitely, producing light whenever moistened. 
This fact proves also that bioluminescence is not a process in- 
volving definite structural peculiarities of the cell, as is the con- 
traction of a muscle o r  the conduction of a nerve impulse, which 
will not occur after drying and moistening. 

(3) Dubois, in 1887, found that the photogenic material could 
be separated into two constituents, luciferin and luciferase, due to 
marked difference in chemical behaviour. The latter is destroyed 

on boiling and behaves like an enzyme or catalyst; the former is 
heat-resisting and the oxidizable body. These substances can be 
treated like any other chemical compound, precipitated by  certain 
reagents and redissolved in appropriate solvents. They have been 
partially purified but their chemical composition is still unknown. 
Their isolation and synthesis is a matter of time and material. 

(4) Harvey (1918) showed that luciferin, after oxidation t o  
oxyluciferin, could be reduced again, that the luminescent pro- 
cess was reversible and of the nature of an oxidative dehydro- 
genation. I t  seems most probable that many organisms reduce the 
oxyluciferin formed during luminescence and thus re-utilize the 
material again and again, a principle that may in time be adopted 
in industry as the basis of an efficient -method of illumination. 

Bioluminescence is often spoken of as  "cold light." This does 
not mean that no heat is produced, but only that very little ap- 
pears as compared with the ordinary methods of illumination, 
which depend on the incandescence of carbon particle in  flames or 
of wires through which a current is passing. The rise of tempera- 
ture in some luminous animals is less than o.oo~O C. The light is 
no different, physically, from any other kind of light-it will affect 
a photographic plate, can induce chemical reactions, and can be 
polarized. There are no infra-red or ultra-violet radiations and 
no penetrating radiations are produced. Hence the luminous effi- 
ciency, i.e., the percentage of the radiant energy which is visible, 
is very high, nearly 100%. This does not tell, however, what the 
radiant efficiency is, i.e., the percentage of the energy (chemical) 
of the oxidation process which appears as radiant energy; nor does 
it  tell the overall efficiency, i.e., the energy (chemical) i n  the food 
of the animal which appears as  visible radiant energy. This is 
the efficiency in which an illuminating engineer is interested, and 
studies on luminous bacteria have shown that the overall effi- 
ciency of these forms is a t  least slightly and probably considerably 
greater than that of a nitrogen-filled incandescent lamp, when 
calculated from the energy of the coal necessary t o  run the 
dynamo that supplies current to  the lamp. 

T h e  Uses of Luminescence.-Regarding the use of lumines- 
cence to the animal, little can be said with certainty. I n  deep- 
sea forms, living in perpetual darkness, i t  would seem that the 
organs must be lanterns for seeing or recognition, or for attracting 
prey. Many luminous forms live in light places, and it has been 
suggested that the luminescence may be a warning to scare away 
predacious animals which might molest the luminous forms, or a 
lure to attract creatures upon which the luminous animal feeds. 
These suggestions remain to  be proven, but we do know that in  
the fire-fly the light acts as  a signal or attraction t o  bring the 
sexes together. On the other hand, who can suggest the use of 
light to a luminous bacterium, an organism ,&in. in  diameter 
with no nervous reactions of a higher form, o r  the use to  a pro- 
tozoan, living a t  the surface of the sea, blown hither and thither 
by the wigd? One is forced to the conclusion that in  their case 
the light is merely fortuitous, a chance phenomenon, accompany- 
ing some of the chemical changes in the organism. 

I t  is well known that many substances produce light on  slow 
oxidation (chemiluminescence) and the whole process of light- 
production by luminous organisms can be  so perfectly imitated by 
such reactions in the laboratory that we may no longer consider 
it a mysterious or unusual phenomenon. 

BIBLIOGRAPHY.-H. Molisch, Leuchtende Pflanzen (Jena, 1904 and 
1912) ; E. Mangold, "Die Produktion von Licht" in H. Winterstein's 
Handbuch der vergb'chenden Physiologie, vol. iii., pt. ii., with bibl. 
(Jena, 1910) ; R. Dubois, La Vie et la Lumidre (1914) ; U .  Dahlgren, 
"The Production of Light by Animals" in the Journal of the Franklin 
Institute, vol. clxxx. nos. 5 and 6 (Nov.-Dec. 1915), and vol. clxxxi., 
nos. 1-6 (Jan.-Dec. 1916) ; E. N. Harvey, The Nature of Animal 
Light, with bibl. (1920) ; A. Pratje, Ergebnisse der Physiologie, vol. 
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PHOSPHORIC ACID (IN RELATION TO MUSCULAR CON- 
TRACTION) : see MUSCLE. 

PHOSPHORITE, in mineralogy, the name given t o  impure 
massive apatite (q .v . ;  see also PHOSPHATES). 

PHOSPHORUS, a non-metallic element, first known as 
Phosphorus mirabilis or ignezcs. (Symbol P, atomic number 15. 
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3. "Comb" jellyfish or Ctenophore 6. A luminous squid ( W a t a s e n i a )  





PHOSPHORUS 
atomic weight 30.98.) I t  is never found free, but is widely and 
abundantly distributed in combination as phosphates (q.v.). I t  
is essential to animal and vegetable life, occurring in urine, blood 
and tissues, and, as calcium phosphate, forming 58% of bones. 
The element was first obtained in 1669 by Brand of Hamburg, who 
kept his process secret. I n  England, however, Kunckel (1678) 
and Boyle (1680) attempted its preparation and happened to use 
Brand's method-urine was evaporated to dryness and the residue 
distilled with sand. I n  177 5 Scheele prepared it  from bones, and 
these still form one of the chief commercial sources of phos- 
phorus. Degreased bones or mineral phosphates are treated with 
sufficient sulphuric acid to  combine with all the calcium, this 
sulphate is filtered off, and the filtrate is mixed with charcoal, 
coke or sawdust, dried in a furnace, and then distilled from 
Stourbridge-clay retorts a t  a white heat. The vapours are led 
through malleable iron pipes into troughs containing water, where 
they condense. The reactions are: 

Modern  Processes.-In more modern electrothermal processes, 
calcium phosphate is mixed with sand and carbon, and fed into a 
furnace heated by an alternating current. At the high temperature 
the silica of the sand displaces phosphoric oxide and forms calcium 
silicate, and the oxide is reduced by the carbon so that the phos- 
phorus vapour and carbon monoxide pass over into a condenser. 
The silicate remains as a liquid slag and is run off periodically. 
Other processes seek t o  produce calcium carbide simultaneously 
with phosphorus by using only calcium phosphate and carbon, thus 
obtaining a more valuable by-product. I n  all cases the phosphorus 
is cast into sticks either under water or in water-cooled pipes. 

Properties.-Perfectly pure phosphorus is a white, transpar- 
ent waxy solid, its usual yellowish appearance being due to traces 
of the allotropic "red phosphorus," which is formed by exposure 
to light. At 2 j 0  to  30' C it  is soft and flexible, but when cooled 
it  becomes brittle and shows a crystalline fracture. Crystalliza- 
tion from carbon disulphide or sublimation yields large crystals 
of regular dodecahedra or octahedra, but these fire spontaneously 
unless protected from the air. I t  is also soluble in sulphur 
chloride, benzene, oil of turpentine, and liquefied ammonia or 
sulphur dioxide. I t  is a non-conductor of electricity, has density 
1.836 a t  o0 C, melts a t  44.3O, and boils a t  287' giving a colour- 
less vapour, the density of which corresponds to tetratomic mole- 
cules, P4; above 1 ,500~ C the vapour density indicates dissociation 
to Pa. The elevation of boiling point of solutions of phosphorus in 
carbon disulphide, and the depression of freezing point of solu- 
tions in benzene, both indicate P4. 

The element is highly inflammable, t akng  fire in air at 34O, 
burning with a bright white flame and forming dense white clouds 
of phosphoric oxide; H. B. Baker has shown, however, that in 
perfectly dry air or oxygen i t  can be distilled unchanged. (See 
DRYNESS, CHEMICAL.) When exposed to air which has not been 
excessively dried, a stick of phosphorus undergoes slow com- 
bustion, as shown b y  the phosphorescence visible in the dark. I n  
pure oxygen, however, this phosphorescence is not exhibited 
unless the gas pressure is reduced or the temperature raised; 
similarly, in  compressed air the phosphorescence ceases when a 
certain pressure is reached. Moreover, the presence of certain 
substances (e.g. ,  Cl, Br, I, NH3, NzO, NOz, Has, SOa, CH4, C2H4) 

entirely inhibits the phosphorescence. During the process, oxygen 
is slightly ionized and traces of ozone are formed. Some of the 
phenomena accompanying phosphorescence have been ascribed to 
the oxidation of the trioxide. A very complete bibliography of 
investigations is given by  W. E. Downey (J. Clzem. Soc., 1924 
125, p. 349), and H .  J. EmelCus (ibid., 1926, p. 1336; 1927, p. 
788; 1928, p. 628) gives a further discussion of the inhibition 
and of the ultra-violet spectrum of the glow. Phosphorus com- 
bines directly with the halogens, sulphur and selenium, and most 
metals burn in  its vapour forming phosphides. When very finely 
divided it  decomposes water, giving hydrogen phosphide, and 
when boiled with water it  gives hypophosphorous acid in addition; 
slow oxidation of wet phosphorus yields hypophosphoric acid. 

PHYSICAL PROPERTIES 
Al lo t rop ic  Forms.-Many allotropic varieties of phosphorus 

have been described but it  seems probable that the white and vio- 
let forms are the only definite allotropes (see ALLOTROPY), the 
others being "solid solutions" (see CHEMISTRY, PHYSICAL) of 
these two. The ordinary yellowish phosphorus is really white when 
pure, and probably owes its slight colour to  a trace of the violet 
form. The so-called red plzosfihorz~s (used for matches) is pro- 
duced by heating white phosphorus to  about 230" C for 24 hours 
in an inert atmosphere, or to jooO C for a few minutes in closed 
vessels; a trace of iodine expedites the change. Commercially, the 
process is carried out in iron pots with air-tight lids which, how- 
ever, have a long narrow tube open to the air; a t  first a little phos- 
phorus burns, but this uses up  all the oxygen, and the process 
thereafter continues in an inert atmosphere with n o  risk of explo- 
sion. The product is ground under water, Treed from unchanged 
white phosphorus by boiling with caustic soda, washed and dried. 
The same form is also produced by submitting ordinary phospho- 
rus to the silent electric discharge, to  sunlight or t o  ultra-violet 
light. Red and white whos~horus differ greatly: the red does not 
i k a m e  until heated ibove 350" C (hence its use in  the match 
industry), is insoluble in all the solvents which dissolve the white, 
has a higher density (2.2), is stable to  air and light, is  much less 
chemically reactive (since its formation from white phosphorus 
is accompanied by liberation of much heat-3,700 cal. per 31 g.), 
and is non-poisonous. 

Hittorf's "metallic" or violet phosphorus is formed by heating 
phosphorus with lead to redness in a sealed tube, and removing 
the lead by boiling with nitric acid or by electrolytic means. I t  is 
also obtained by heating white or red phosphorus for long periods 
a t  high temperatures, the proportion of violet phosphorus in- 
creasing with time and temperature. This fact, together with the 
circumstance that the density of red phosphorus continually in- 
creases with the duration and intensity of its heating, suggests 
that the red form is only an intermediate stage in the production 
of the violet. (See above.) This variety forms lustrous, heavy, 
nearly black, minute rhombohedra. A scarlet form was obtained 
by R. Schenk in 1905, and in 1921, P. W. Bridgman described a 
black graphitic variety which was obtained by heating ordinary 
phosphorus a t  200'  C under a pressure of 12,000 atmos., and 
which was incombustible, very dense, and conducted electricity. 
Bridgman obtained also another modification of white phos- 
phorus, with a transition point a t  -76.9' C under atmospheric 
pressure. The relationships of these forms to white and violet 
phosphorus are indefinite. The various forms are probably poly- 
merides, for the red phosphorus is a t  least as complex as Ps, 
whereas the white is Pq. Smits postulates two forms P, and Po 
as the basis of all varieties, and, as many of the conversions are 
very slow, the equilibria involved are probably complex. 

Phosphine  (phosphoretted hydrogen), PHB, a gas formed in 
the putrefaction of organic matter containing phosphorus, was 
first obtained (Gengembre, 1789) by the action of potash on 
phosphorus; this was spontaneously inflammable, whereas Davy 
obtained a hydride which was not spontaneously inflammable by 
heating phosphorous acid. I n  1835 Le Verrier showed that the 
two gases were essentially identical, and that the inflammability 
was due to  traces of another hydride, P2H4. When caustic alkalis 
are boiled with phosphorus, the impure gas is obtained, and i t  also 
results from the action of water on calcium phosphide (unless 
this is very pure), but the pure pH3 may be obtained by heating 
phosphonium iodide with caustic potash. I t  is a colourless, very 
poisonous gas, with an offensive odour like that of rotting fish; it 
can be liquefied at  -86' C and solidified a t  -133'. I t  is only 
slightly soluble in water, burns with a luminous flame, fires spon- 
taneously in air a t  about roo0, and combines violently with oxygen 
and the halogens. When passed over heated metals, i t  liberates 
hydrogen and fornls the phosphide. I t  forms double compounds 
such as PH3,2BF3 and 2PH3,SiC14, gives phosphonium salts, 
PH4X, with the halogen acids, and decon~poses t o  its elements 
when heated out of sontact with air. The hydride PzH4 can be 
condensed as a liquid if the impure gas (above) is passed through 
U-tubes in a freezing mixture. I t  boils a t  57'-58' C, and above 
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this temperature it breaks down to P4H2, which also results when 
it is exposed to light or left in contact with hydrochloric acid. 
The  hydride P4H2 is a solid obtained by the action of phosphorus 
trichloride on pH3, or of water on phosphorus di-iodide. 

PHOSPHONIC SALTS AND OXIDES 
P h o s p h o n i u m  Salts.-The clzloride, PHeCl, large transparent 

cubes can be obtained by direct combination of phosphine and 
hydrogen chloride at  -30" C but decomposes on rise of tempera- 
ture. The bromide may be prepared similarly or by heating phos- 
phorus with hydrobromic acid a t  110' in sealed tubes; it  is 
unstable in air and is decomposed by water. The iodide is readily 
obtained by mixing phosphorus and iodine in carbon disulphide 
in a retort, distilling off the solvent, adding the requisite quantity 
of water and subliming the iodide: 

51+gP+ I 6H20 = 5PH41+4HzP04. 
Caustic alkali or more water decomposes it  to phosphine and 
iodide or hydriodic acid. 

Just as amines (q .v . )  are derivatives of ammonia, so phosphine 
gives rise to  primary, secondary and tertiary phosphines, and 
organic phosphonium bases correspond to phosphonium salts. The 
primary and secondary phosphines, RPHz and RzPH, are formed 
when alkyl iodides are heated with phosphonium iodide and zinc 
oxide to 150" C, the reaction mixture is treated with water, 
whereby the primary phosphine is obtained, and the secondary 
phosphine is liberated from its hydriodide by caustic soda. The 
tertiary phosphines and quaternary phosphonium salts are formed 
by the same reaction at  higher temperatures (180' C)  and without 
the use of zinc oxide. The primary and secondary phosphines are 
colourless liquids (except methylphos~hine which boils a t  -14' 
C) of unpleasant odour; they react neutral but form salts with 
acids, and are often spontaneously inflammable; nitric acid oxi- 
dizes them to mono- and di-alkylphosphinic acids, respectively, 
RPO(0H)z and RzPO(0H).  The tertiary phosphines tend to 
give derivatives of quinquevalent phosphorus, and therefore 
readily form addition compounds and are oxidized to phosphine 
oxides, R3PO. The quaternary phosphonium salts resemble the 
corresponding nitrogen compounds, being stable towards aqueous 
alkalis but converted by digestion with moist silver oxide to the 
very strongly alkaline phosphonium hydroxide; on heating, they 
decompose to  the phosphine oxide and a hydrocarbon: 

RIP.OH=R~PO$R.H. 
The alkylphosphinic acids are colourless crystalline compounds, 
readily soluble in water or alcohol, and dibasic, whereas the di- 
alkylphosphinic acids are monobasic. 

Oxides.-Three oxides are well defined, viz., P406, Pz04, P4010; 
others (e.g., P 4 0  and P 2 0 )  have been described and also disputed. 
Phosphorzls oxa'de, P406, is a product of the limited combustion 
of phosphorus in air; if the element is burned in a hard glass tube 
and a rapid current of air is passed over it, the oxide may be 
condensed in a metal condenser and removed later by warming 
it. I t  sublimes in feathery crystals and melts a t  22'  to a colour- 
less mobile liquid of sp gr. 1.936 and boiling point 173'. Vapour- 
density determinations indicate the formula P406; above about 
300' in a sealed tube it decomposes to  phosphorus and the tetr- 
oxide. I t  is slowly oxidized by air and rapidly by oxygen (with 
inflammation a t  70') to phosphoric oxide; with cold water it  
slowly gives phosphorus acid, but with hot water it  reacts violently, 
forming phosphorus, phosphine, phosphoric acid, and other 
products; hot alkalis decompose it similarly, but cold dilute 
alkalis form phosphites. Chlorine or bromine converts it chiefly 
to POC13 or POBr3, whereas iodine forms the di-iodide, P2&, and 
P1OIo; hydrogen chloride and phosphorus pentachloride react with 
it  as follows : 

P406+ 6HC1= 2PC13+ 2H3P03; P406+6PCl~ = 4PC13f6POC13. 
I t  combines violently with sulphur to give P406S4 which sublimes 
as highly lustrous plates (m.p. 102'; b.p. 295') and which is 
readily decomposed by water to sulphuretted hydrogen and phos- 
phoric acid. Ammonia reacts to give the diamide P ( 0 H )  ( N H z ) ~  
and its ammonium salt. Phosphorus oxide has a peculiar garlic- 
like odour and is very poisonous; the odour and toxicity of phos- 

phorus vapour are probably due to this oxide. Plzosphorus 
tetroxide, P204 or better (POz), since its molecular complexity is 
not certain, is obtained (see col. I )  as lustrous, deliquescent 
crystals; i t  is not the anhydride of hypophosphoric acid (see 
below), for water decomposes it  to phosphorus and phosphoric 
acids. Phosphoric oxide, phosphoric anhydride (loosely termed 
"pentoxide"), is P4010 even a t  very high temperatures; it  is ob- 
tained by the burning of phosphorus in excess of air or oxygen, 
as a soft flocculent powder which sublimes to  transparent mono- 
clinic crystals. I t  reacts violently with water and can be reduced 
to the element by heating with carbon. 

Acids.-Hypophosphorous and hypophosphoric acids, H3P02 
and H4P206 (or H z P O ~ ) ,  have no known anhydrides; phosphorous 
acid, H3P03, is derived from P40s;  meta-, pyro- and ortho- 
phosphoric acids are derived from P4010 and are described under 
PHOSPHATES; perphosphoric acids, H3P05 and &P208 are also 
known. HypophospJ~orous acid, H2PO(OH), is prepared as its 
barium salt by boiling phosphorus with baryta water, removing 
excess of baryta by passing in carbon dioxide, and crystallizing 
the filtrate; if this salt is decomposed by the calculated amount 
of dilute sulphuric acid, the pure acid can be obtained, by careful 
evaporation of the filtrate under reduced pressure, as white 
crystals melting a t  26.5' C. I t  is a monobasic acid and is slowly 
oxidized in air;  on heating it gives phosphine and phosphoric 
acid. I t  is usually sold as a solution of sp.gr. 1.137 (about 32%) 
which is fairly stable. When warmed with copper sulphate solu- 
tion it produces a red precipitate of the hydride, Cu2H2, thus 
demonstrating its exceptionally strong reducing properties; its 
salts are also effective reducing agents. Phosphorous acid, 
H.PO(OH)z, is formed from its anhydride, P4O6, or by passing 
chlorine into melted phosphorus covered with water, the phos- 
phorus trichloride being decomposed in situ. The crystals melt 
a t  70°, are very deliquescent, and oxidize in the air;  on heating 
they give phosphine and phosphoric acid. I t  is an energetic re- 
ducing agent and, although normally dibasic, i t  gives rise to  
organic esters of the type &Po3. 

Hypophosphoric acid, H4P2O6 or H2P03,  occurs among the 
products of oxidation of phosphorus in moist air or in water; the 
solution is neutralized by sodium carbonate, and the sparingly 
soluble lead salt is made, and then decomposed by hydrogen 
sulphide; sticks of phosphorus immersed in copper nitrate solu- 
tion are also oxidized to this acid by means of nitric acid. The 
aqueous solution of the free acid is stable, but it decomposes on 
concentration unless this be done in a vacuum, in which case the 
hydrate (H4Pz06, 2H20) separates and can be dried below 50" 
to give the acid; this melts a t  70' and decomposes. The solution 
does not readily act as a reducing agent. Owing to uncertainty as 
to the constitution, formulae such as PO(OH)2.0.PHO(OH) and 
PO(0H)z have been proposed; an ester (CH3)2P03 is known 
(Rosenheim, I ~ I O ) ,  so the salts are probably best regarded as 
derived from the polymerized acid. Permono- and perdi-phos- 
phoric acids are obtained from phosphoric anhydride or meta- or 
pyro-phosphoric acids and hydrogen peroxide a t  o0 C, large 
excess of peroxide favouring the production of the di-acid. The  
salts are also obtained by electrolysis of dipotassium hydrogen 
phosphate, a high anode current density increasing the proportion 
of the permono-salt; K4P208 forms good crystals. The two acids 
differ in their action 011 iodides, the permono-acid liberating 
iodine at  once, and the other slowly (compare persulphates, see 
SULPHUR). 

Halogen  Compounds.-Phosphorus trijhoride, PF3, obtained 
by direct union of its elements, is a colourless, non-fuming gas 
which liquefies at  -10' under 2 0  atmos., solidifies a t  - 160°, 
and boils a t  -95'. I t  is comparatively stable, is only slowly 
decomposed by water, and does not attack glass when cold 
Phosphorus pentafluoride, PFS, results from combustion of the 
element or trifluoride in excess of fluorine, or from the interaction 
of arsenic trifluoride and phosphorus pentachloride. I t  is a 
colourless fuming gas of b.p. -75' and m p. -83O, and is dis- 
sociated by large induction sparks but not by  heat (compare 

and PBr;); i t  is readily decomposed by water 
(PF;+ 4H20 = sHF+H3P04) 
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and combines with ammonia to  give 2PF5,5KH3. Plzosphoryl 
fluoride, POF3, is best obtained by heating powdered cryolite with 
14 times its weight of phosphoric anhydride; it  is a colourless, 
fuming gas of m.p. -68' and b,p. -40'. 

Phosphorus trichloride, PC13, obtained by passing a slow stream 
of chlorine over heated red phosphorus or through a solution of 
yellow phosphorus in carbon disulphide and fractionally dis- 
tilling the product, is a colourless, mobile liquid of sp.gr. 1.613 
(at  o O C)  and b.p. 76', and freezes a t  - 112". As prepared above, 
it may be contaminated with PC15, from which it is freed by dis- 
tillation from excess of phosphorus. Cold water gives hydro- 
chloric and phosphorous acids, and hot water gives red phosphorus 
and other products. When diluted with hydrogen and led into 
liquid ammonia, PC13 yields h'H:P.NH2, which gives P2(NH)3 on 
heating; a similarly diluted mixture, when submitted to the 
electric discharge, forms the dichloride, PzC14, an unstable fuming 
liquid, boiling and decomposing a t  I 80'. Phosphorus penta- 
chloride, PC&, obtained by the action of excess of chlorine on 
the element or its trichloride, is a pale straw-coloured solid, 
which sublimes and dissociates on heating, but may be melted a t  
148' under pressure; the dissociation is repressed by excess of 
chlorine: PC15*PCl3+C12. Water effects decomposition rapidly 
in two stages: 

PC15+Hz0 = 2HCl+POC13; POC13+3Hz0 = ~ H C I + H ~ P O I .  
The pentachloride is extensively used in organic chemistry, e.g., 
for  replacing hydroxyl groups by  chlorine: 

R.OH+PC15 = RCl+POC13+MCl. 
Phosphoryl chloride, or phosphorus oxychloride, POC13, may be 

produced as shown above, or by the interaction of phosphoric 
oxide on the pentachloride or on hydrogen chloride : 

3PCls+PzOj = 5POCls; 2P200+3HC1=POC13+3HP03. 
I t  is a colourless liquid of b.p. 107' and m.p. 1'; with water it  
gives hydrochloric and phosphoric acids, with dilute alcohol 
ethylphosphoric acid, CzHj.HzP04, and with absolute alcohol 
triethyl phosphate, PO(OCzH5)3. Pyrophospltoryl chloride, 
PzO3Cl4, is also known. Thiophosphoryl chloride, PSC13, is formed 
by direct combustion of sulphur and PC13, by the action of 
sulphuretted hydrogen, antimony trisulphide or phosphorus penta- 
sulphide upon P4010, or by  dissolving phosphorus in sulphur 
chloride and distilling: 2P+3SzClz =4S+2PSCl3. I t  is a colourless 
liquid (b.p. ~ z j " ) ,  is decomposed by water to acids corresponding 
to each of the three elements, and gives thiophosphates with 
alkalis, e g., PS(OK)3. 

Phosphorus t r ibrodde ,  PBr3, prepared by passing bromine 
vapour (diluted with carbon dioxide) over phosphorus, or by 
mixing solutions of the two in carbon disulphide and distilling, is 
a liquid boiling a t  173" and resembling the trichloride chemically. 
The pentabromide, PBr5. resulting if an excess of bromine is used 
in the above preparations, is a yellow solid closely resembling the 
pentachloride. Phosphoryl bromide, POBr3 (m.p. 45'; b.p. 19s0), 
and thiophosphoryl bromide, PSBr3 ( m p .  38'), both resemble 
the corresponding chloro-compounds. The action of iodine and 
phosphorus when dissolved in carbon disulphide (free from 
sulphur) gives rise to  a di-iodide, PI2 or P214 (m.p. 124O), a tri- 
iodide, PI3 (m.p. 61 O) , and possibly a sub-iodide, PJ. 

SULPHUR AND NITROGEN COMPOUND 
S u l p h u r  Compounds.-Phosphorus and sulphur combine 

energetically to  form a series of sulphides, three of which are well 
defined, viz., P4S3, PIS7 and PzSj (see A. Stock, Berichte, 1908 
e t  seq.) ; the first is sometimes used as a substitute for phosphorus 
in matches, and the last finds application in organic chemistry 
for replacing oxygen by sulphur. There is also evidence for the 
existence of PSB, P2S3, and possibly P2S. Thiophosphates (e.g., 
NadPS03 and Na3PS202) result from the dissolution of PZSS in 
alkalis, whereas by  melting it  with the sulphides or chlorides of 
heavy metals, salts analogous to  Na3PS4 are obtained, which are 
somewhat unstable in water and still more so towards acids. 

N i t r o g e n  Compounds.-Phosphorus pentachloride reacts 
readily with ammonia to give PC&,, 5NH3 and thence PC13(NH2),, 
chlorophosphamide, which is decomposed by water to PO(NH) 

(NH2) or by heat to  "phospham," N H : P  ilrJ, a white infusible, 
stable solid; when PO(NH) (NH2) is heated it  gives "phosphoryl 
nitride," 0 :P i N. When ammonia and phosphorus pentasulphide 
react a t  a red heat they give a nitpide, P3Ne, whereas if the pent- 
oxide is used (in the presence of a trace of water) a series of 
amides of phosphoric acid result : PO (NHz), (OH), PO(NH2) 
(0H)z and PO(OH)(NH).  The interaction of phosphorus penta- 
chloride and ammonium chloride in a sealed tube produces a series 
of chloronitrides, (PNC12),, where n may be 3. 4, 5 ,  6 or 7. These 
give rise to a great variety of complex polymerized compounds 
by reaction with water. 

Therapeut ics  and Toxicology.-Various preparations of 
phosphorus are used in the British Pharmacopoeia. The element 
is essential for the growth of bones in young animals, and hence 
its con~pounds are used in rickets. I t  is also efficient as a nerve 
tonic in  paralysis agitans, locomotor ataxia, impotence and 
nervous exhaustion. I n  some skin diseases, such as  psoriasis, 
chronic eczema and acute indurata, phosphorus is useful. The  
hypophosphites are recommended in pulmonary affections and 
are used in tonics, and the glycero-phosphates stimulate meta- 
bolism. Dilute phosphoric acid is used 2s a gastric stimulant. 

Phosphorus is readily accessible in poisonous forms, e.g., in 
vermin pastes and some matches, and is often taken either in- 
tentionally or accidentally. Symptoms of acute poisoning are 
usually shown after some delay, with nausea, vomiting, and burn- 
ing sensations in the oesophagus, stomach and abdomen. Emetics 
and purgatives should be given a t  once to  prevent absorption of 
the poison. Doses of 3-5 grains of copper sulphate in water a t  
intervals of a few minutes form the harmless copper phosphide. 
The stomach should be washed out with warm water and then with 
a 2% solution of potassium permanganate, and this solution 
should also be given as an enema. Oils, which are effectual in 
other cases of irritant poisoning, should not be given, for they 
tend to dissolve phosphorus and retain it  in the system; the old 
French oil of turpentine, however, acts as an antidote in allaying 
the toxic effects. When yellow phosphorus was used in matches, 
those engaged in the manufacture used to suffer from a form of 
necrosis, called "phossy jaw" in England; the red form now em- 
ployed is, however, non-poisonous. (A. D. &I.) 
PHOTIUS (c .  820-891), patriarch of Constantinople (858- 

867 and 878-886). The way to public life was probably opened 
for  him by the marriage of his brother Sergius t o  the princess 
Irene, sister of Theodora, who, upon the death of her husband 
Theophilus in 842, had assumed the regency of the empire. 
Photius became captain of the guard and subsequently first 
imperial secretary. The dissensions between the patriarch Igna. 
tius and Bardas, the uncle of the youthful Emperor Michael III. ,  
brought promotion t o  Photius. Ignatius was arrested and im- 
prisoned (Nov. 858), and upon refusing to resign his office was 
illegally deposed, while Photius, although a layman, received all 
the necessary sacerdotal orders within six days, and was installed 
as patriarch in his place. Ignatius, continuing t o  refuse the ab- 
dication which could alone have given Photius's elevation a sem- 
blance of legality, was treated with extreme severity. His cause 
was subsequently espoused by Pope Nicholas in a manner highly 
offensive to the independent feeling of the Eastern Church. 
Photius felt himself the champion of Eastern Christianity against 
Latin pretensions; and when in 863 Nicholas finally anathematized 
and deposed him, he replied by a counter-excommunication. 
Meanwhile, the situation was suddenly changed by  the murder 
of Photius's patron, Bardas, by order of the emperor Michaei, 
who was himself assassinated by his colleague Basil in the follow- 
ing year (86 7). The fall of Photius immediately ensued; he was 
removed from his office and banished about the end of September 
867, a few days after the accession of Basil, and Ignatius was 
reinstated on Nov. 23. 

About 876 Photius was suddenly recalled to  Constantinople 
and entrusted with the education of Basil's children. On the 
death of Ignatius, probably in October 8 78, Photius again became 
patriarch. In  879 the legates of Pope John VIII .  attended a 
synod convened a t  Constantinople, prepared to acknowledge 
Photius as iegitimate patriarch, a concession for which John was 



much censured by Latin opinion. But John stood firm on out- 
standing points of difference, disowned his legates, and again ex- 
communicated Photius. Photius ignored John's action, but a 
palace revolution caused his' banishment (886) to  Bordi in 
Armenia. H e  is said to  have died there on Feb. 6, 891. 

Photius shows to no little advantage as an ecclesiastical states- 
man. His firmness was heroic, his sagacity profound and far- 
seeing; he supported good and evil fortune with equal dignity; 
and his fall was on both occasions due to revolutions beyond his 
control. In  erudition, literary power, and force and versatility of 
intellect he far surpassed every contemporary. 

The most important of the works of Photius is his renowned 
Bibliotheca or Myriobiblon (ed. I. Bekker, 1824-~Szj),  a collec- 
tion of extracts from and abridgments of 280 volumes of classical 
authors (usually cited as Codices), the originals of which are now 
t o  a great extent lost. T o  Photius we are indebted for almost all 
we possess of Ctesias, Memnon, Conon, the lost books of 
Diodorus Siculus, and the lost writings of Arrian. 

The Lexicon (AC-4ewv Zvvarbyrj), was probably in the main the work 
of some of his pupils. The only ms. of the Lexicon is the Codex Galeanus, 
at Trinity College, Cambridge (ed. S. A. Naber, 1864, with introduction 
on the authorities, critical commentary and valuable indexes). The 
Amphilochia is a collection of some 300 questions and answers on diffi- 
cult points in Scripture, addressed to Amphilochius, archbishop of 
Cyzicus (ed. Sophocles Oeconomus, Athens, 1858). Other similar works 
are his treatise in four books against the Manichaeans and Paulicians, 
and his controversy with the Latins on the Procession of the Holy 
Spirit. His Epistles were edited by J. Valettas, London (1864). A large 
number of his speeches and homilies have been edited by S. Aristarches 
( I~CXJ) .  The only complete edition is Bishop Malou's in Migne's Patro- 
logia graeca, ci.-cv. R. Reifzenstein (Der Anfang des Lexikons des 
Photius, 1907) has published a hitherto unedited ms. containing 
numerous fragments from various verse and prose authors. 

See Cardinal Hergenrother, Photius, Patriarch von Constantinopel 
(1867-69). 

PHOTOCHEMISTRY is that division of physical chem- 
istry which deals with the chemical action of radiant energy on 
matter, and with the direct production of radiation by chemical 
reactions. The field of photochemistry might be regarded as 
being equally as extensive as the range of electromagnetic vibra- 
tions; from the tiny ultra-X-rays to  the huge waves of "wire- 
less." Actually, limitations exist and photochemical reactions 
are considered primarily as the transformations of matter asso- 
ciated with radiations between and including the trans-ultra- 
violet and infra-red radiations. This range includes the visible 
radiations, and a band on either side of approximately the same 
width as that covered by the visible radiations. The wave-lengths 
included are those between ~ o p p  and ~ , o o o p p .  The micron, p ,  a 
measure of length, is I O - ~  cm. or 10-3 mm., and the millimicron, 
pp, is 10-I cm. or I O - ~  mm. The direct production of radiation by 
chemical reaction is termed chemiluminescence. I t  is differen- 
tiated from the radiation produced in such reactions as combus- 
tion, by the absence of thermal equilibrium between the matter 
and the radiation concerned (see RADIATION). 

Pr inc ip le  of Photochemica l  Equivalence.-Previous to 
about 1910, photochemistry had but one accepted generaliza- 
tion, the absorption law, according to which only the light energy 
absorbed by a body is active in promoting chemical change. 
This is a special case of the principle of conservation of energy, 
which states ihat energy may be neither created nor destroyed. 
Nearly a century after the first expression of this law, a principle 
of photochemical equivalence was put forward, in 1922, by A. 
Einstein. I t  is founded on Planck's quantum theory (see QUAN- 
TUM THEORY) of radiation, according to which all exchange of 
energy as radiation between atoms and molecules takes place 
discontinuously by quanta of finite magnitude E =hv,  where v 
is the frequency of vibration, h a universal constant, equal to 
6.55 x I O - ~ ~  ergs/sec. ; E varies continuously in magnitude with the 
multiplying frequency v ,  but Planck's h is an invariable qzlantum 
of action. 

The photochemical equivalence principle of Einstein states 
that in a primary photochemical process, the decompoqition of 
one molecule requires one quantum of energy hv, or that one 
gram-molecule requires Nhv, where N is Avogadro's number of 
gas molecules per litre, 6.06 X 1oZ3. In his original derivation he 

postulates a reversible reaction of simple unimolecular decom- 
position 

A B + h v z A + B ,  

the bimolecular "dark" reverse reaction giving the chemilumines- 
cent radiation hv; the reaction was supposed to occur in a gaseous 
or dilute system. I n  a later deduction, this primary photo- 
chemical event was supposed to be limited to the excitation 
of an atom or molecule 

C + I L V ~ C *  

the atom or molecule C being raised to a higher energy level. 
I t  may be stated a t  once that this generalization is not so com- 
plete or sufficient that all photochemical phenomena can be in- 
terpreted by its sole aid. I t  has, none the less, completely changed 
the outlook, beside leading to improvements in  the technique. 

E x p e r i m e n t  and Technique.-Modern investigation of a 
photochemical reaction essentially involves determining its quan- 
tum efficiency, in  the sense of Einstein's principle. This requires 
certain elements of technique:-(a) a light source of sufficient 
intensity adequately monochromatized; (b) exact measurement 
of the energy absorbed during a given reaction period; (c) dis- 
tinction of the primary photochemical reaction, if possible, from 
secondary dark reactions; (d )  determination of the molecular 
"order" of the reaction involved, and analytical measurement of 
the product of the photochemical reaction proper. 

As to the first, there are not many available reactions occurring 
in light of the visible spectrum range. As visibility coincides 
fairly closely with the spectral distribution of energy in sunlight 
-a matter of natural selection-it is obvious that on the wholc 
only systems stable in such illumination will be readily found. 
Much more frequent are photochemical reactions in the ultra- 
violet; and artificial light sources rich in  these rays are most used 
in laboratory research, as well as for certain industrial applica- 
tions. The ultra-violet radiation from electric glow lamps is rela- 
tively feeble and does not extend far  to  the shorter waves. Re- 
course has to  be made to spark and arc discharges. The latter 
are generally more convenient. The three chief types used may 
be described as carbon arcs, magnetite and high-melting metal 
arcs, as tungsten arcs, and metal vapour arcs; of these, the mer- 
cury vapour arc in fused quartz is the most important. The 
spectrum is discontinuous. and it  is not difficult to secure ap- 
proximately monochromatic light a t  several different wave- 
lengths by the use of colour screens or ray filters. Unfortunately 
when the far ultra-violet rays are in question (Xless than zoo p p )  
there are no very satisfactory filters available, the best requir- 
ing the use of chlorine and bromine gases. When a high degree 
of monochromatic purity is required, the light must be dispersed 
and quartz monochromators employed, with great reduction of 
intensity. With regard to the other requirements, the measure- 
ment of the energy absorbed in a reaction is determined with a 
radiometer (q.v., such as a thermopile, radiomicrometer or bolo- 
meter) as the difference between the energy incident upon and 
transmitted through the reaction mixture; the latter is usually 
contained in a vessel with plane-parallel quartz walls, and main- 
tained at  constant temperature. The distinction of the primary 
photochemical reaction, the determination of the molecular order 
and of the quantum efficiency are then matters of interpreting 
the analytical results for different periods of the reaction. 

The fundamental researches on photochemical equivalence 
were those of E. Warburg. They occupy in the modern era of 
photochemistry somewhat the position of the classical photo- 
chemical investigations by Bunsen and Roscoe in preceding years. 
Warburg introduced a convenient term, the qztantum eficiency: 
this is the ratio of the effective photochemical equivalent 4 to  
the ideal photochemical equivalent P. Both 4 and P are expressed 
in terms of the number of gram-molecules absorbing and decom- 
posed by one gram-calorie of radiation of frequency v. When 
Einstein's law holds +/P= I. Tabulated results of several reac- 
tions show that relatively few reactions confirm the Einstein rela- 
tion, among which are some for which the efficiency is actually 
less than unity, but which give this value when extrapolated back 
to the start of the reaction. This procedure is justifiable when a 
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Strongly absorbing product is formed. On the other hand there 
are many reactions whose efficiency (+/P) is much greater than 
unity, even to hundreds and thousands of molecules per quantum. 

Mechanism of Photochemica l  Reactions.-Although it is 
true that certain substances are more obviously photosensitive 
than others, a useful classification of photochemical reactions is 
not possible in terms either of chemical structures or of types 
of chemical reaction. This is particularly evident in the field 
of organic chemistry. The great variety of substances and types 
of reaction is illustrated in the following table: 

Allotropic change 
in elements 

/ Intramolecular 

Sulphur 
Light 

Rhomb. = Amor~h. 

I c h a n g e  a n d  Fumaric acid RIaleic acid 
A I isornerization . COOH-?,-H - H-5-COOH I 

I1 I/ 
Polymerization H-C-COOH H-C-COOH 
a n d  depoly-  

merization . Ci4Hio CzsHzo 
I Anthracene ;='I Dianthracene 

Oxygen Ozone 
Hydrolysis . . (CH3)z.COf Hz0 =CHs.COOH+ CH4 

Acetone Water Acetic acld Methane 
Reduction . . zAgC1 = Ag2 + Clz. 

Silver chloride Silver Chlorlne 
Fez(CZ0l)a = zPe(C204) + zCO2 

Ferric oxalate Ferrous oxalate Carbon dioxide 
Oxidation . . PbS + 2 0 2  = PbSOc 

Lead sulphide Oxygen Lead sulphate 
Decomposition . zHI = H2 -!- 1 2  

Hydriodic acid Hydrogen Iodine 
Synthesis . . CO + Clq = COClz 

Carbon monoxide Chlorlne Phosgene 

T o  obtain a classification it is therefore necessary to search 
more deeply into the fundamental. mechanisms of photochemical 
reactions. Every advance in knowledge of these will displace a 
previous classification or system but will supply a better working 
hypothesis. Einstein's proof of his principle implied that the 
primary pltotochemical process is a dissociation of a molecule, 
e.g., into atoms. Thus in the combination of hydrogen, Hz, and 
chlorine, Clz, in light to form hydrogen chloride, HCl, it was 
assumed that the primary reaction was C12 + hv=Cl+ C1. Now 
the photochemical efficiency of the H2,Clz reaction is very 
great-it can amount to  thousands of molecules of HCl per 
quantum absorbed. This was explained by the conception of 
secondary reaction chains (see subsequent section). Primary 
decomposition of molecules also implies a 
wave-length limit to  a given photochemical 
reaction; because if the quantum, hv, 
absorbed be of less energy than the heat 
of formation of the molecule, i t  should 
be impossible to decompose it  directly, and 
therefore, according to Einstein's principle, 
the relation of photochemical yield I$ to 

shown in fig. I.  

nl 
the wave-length would have the form FIG. ,,-DIAGRAM SHOW- 

I N G  HOW PHOTOCHEM- 
Now cases are certainly known where I c A L Y I E L  D S HO U L D  

the wave-lengths active in photochemical INCREASE WITH WAVE. 

change are below the value corresponding LENGTH 

to the heat of formation. In fact, the existence of definite photo- 
chemical spectrum thresholds has scarcely been demonstrated. 

A difficulty of exactly the opposite kind for the primary de- 
composition of the molecule developed from the investigations 
of physicists on the energy required to make gas molecules 
fluoresce. I t  was shown that a t  low pressures a molecule of gas 
can take up many times its heat of formation without decom- 
posing. For example, iodine, I?, can absorb and re-emit as 
resonance-radiation an amount of energy five times its heat of 
formation On the modern theory of atomic and molecular struc- 

ture as related to the emission and absorption of light, named, 
after its principal founder, the Bohr theory (see ATOM), these 
results are explained as follows. The total internal energy of a 
molecule, however acquired (and understanding by  a molecule a 
multinuclear structure) will consist of: 

Energy of rotation f Energy of oscillation -+ Energy of electron 
displacements. 

The whole energy, and the distribution of this energy, is governed 
by quantum rules, i.e., it cannot vary continuously, but can only 
assume a series of finitely differing values, or quantum states. 
The gain of internal energy of an excited molecule consists pri- 
marily in the exaltation of the electron system to higher quantum 
states, when the oscillation and rotation energies are also altered 
by the coupling of their periods with those of the electron sys- 
tem. The rotational and oscillation energies are mainly respon- 
sible for absorption and emission of infra-red rays. At present 
there is but slender evidence for direct intervention of these in 
chemical reactions. A primary chemical decomposition, i.e., one 
not involving collision with chemically indifferent molecules, 
might occur by such increase of rotational energy that  the cen- 
trifugal force exceeded the chemlcal affinity. Similarly for  an 
excessive increase of oscillation of the parts. Apparently the con- 
stitution of molecules is such that this cannot be effected either 
by direct infra-red absorption or by absorption in the bands cor- 
responding to electronic displacements, but only a t  frequencies 
beyond the band spectrum. (A typical molecular band spectrum 
is illustrated in the article BAKD SPECTRA, Q.v.)  The  theory of 
such spectra is not yet entirely adequate to complete prediction 
of the distribution of energy in all cases. But certain conclusions 
are definite. The change in rotational energy on excitation is 
small enough to be negligible, so that it  is quantum-coupled in- 
crease of oscillation energy that is critical for dissociation. 

T h e  Dissociation of t h e  Molecule.-In the gaseous or in- 
dependent state, molecules may be classed as heteropolar and 
homopolar or non-polar (see ELECTROLYSIS), the former having 
large electrical moments. I n  the homopolar molecules no such 
electrical dissymmetry appears. However, not only are molecules 
of all sorts of intermediate type known, but the polarity of one 
and the same molecule depends on its environment. If a hetero- 
polar molecule, such as HBr, absorb energy, the increase of 
oscillation energy is small. An electron of the positive ion is raised 
to a higher quantum state, thereby inducing stronger, not weaker 
binding, and no dissociation, e.g., into positive and negative ions, 
can be expected from the absorption of light. I t  is not impossible, 
however, that an electron. should be remowd from the anion by 
radiation, although spectra corresponding to the reaction 

- 
C1 + 0 * C1 

Chlorine Electron Chloride 
Atom I o n  

termed electron afinity spectra are not yet known. I n  such case 
we should have dissociation of the molecule into a positive ion, 
a neutral atom, and an electron, thus: 

I n  homopolar molecules Franck suggests two types of linkage. 
I n  one, electrons are shared in common (covalency), e.g., in Hz 
and 0 2 ;  l l ~ ~ ~ h  molecules cannot separate from the normal state 
adiabatically into two atoms, and the electron jumps associated 
with the formation and dissociation of these molecules cannot 
be produced by radiation processes but only through collision." 
I n  agreement with this no point of convergence of bands has been 
observed in the molecular spectrum of hydrogen. A second type 
of hornopolar linkage is, however, of much smaller strength- 
sometimes termed van der Waal's forces, i.e., akin t o  the attrac- 
tion between gas molecules and the chemist's residual affinity 
operative in molecular association. Here the molecule may take 
up so much oscillation energy through absorption that it  will 
separate into a normal and an excited atom. There is evidence 
that the halogen molecules belong to this class. The absorption 
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spectrum of iodine, which is approximately represented in fig. 2, 

indicates that the shorter the wave-length, the smaller the interval 
between the oscillation-quanta, until a real convergence limit 
appears a t  about 5,000 A.U. with a strong continuous spectrum 
beyond. The Angstrom unit, A.U., = I O - ~  cm. = o . ~ p p .  Bromine 
and chlorine also show continuous spectra, of known wave-length 
limits, 5,200 A.U. for Br2 and 4,800 A.U. for Clz. This con- 

t 5000 no 6000 A' 
F I G .  2.- DIAGRAMMATIC REPRESENTATION O F  A PORTION O F  THE AB- 
S O R P T I O N  SPECTRUM O F  IODINE 

vergence limit seems to be critical for dissociation of the mole- 
cule; and it  may be assumed that absorption of light of wave- 
length equal to or shorter than these co7zverge7zce limits o f  the 
band spectra will dissociate the molecule into a normal and an 
excited atom. Recent work indicates that the absorption spectrum 
of oxygen, Oz, is similar to that of iodine but the continuous 
spectrum lies a t  a much shorter wave-length. Furthermore, the 
ultra-violet absorption spectra of HBr and H I  during photo- 
chemical decomposition were found to be continuous. Hence it  is 
concluded that these molecules also are directly dissociated into 
atoms by light absorbed in this region. 

Types of Photochemica l  Reaction.-On the basis of com- 
parison of the absorption spectrum with actual photochemical 
behaviour, we have then a very important division of photo- 
chemical reactions into two classes. (This division was clearly 
suggested by J. Franck, "Elementary Processes of Photochemical 
Reactions," Faraday Soc. Symposium, but more explicitly de- 
veloped by R. H. Gerke, J. Amer. Chem. Soc., 1 9 2 7 ,  49, p. 2671.) 
I n  one class, the molecule is merely converted by absorption of 
radiation into an "excited" molecule, 

The resultant excited molecule may: ( a )  lose energy by radiation 
(fluorescence, resonance radiation), or ( b )  lose energy by collision 
with another molecule, in which case a number of things may 
happen. The most likely is conversion to heat, as energy of trans- 
lational motion. The broadening of absorption lines in gases 
with pressure, and in solutions, the reduction of fluorescence by 
inert gases, are evidence of energy "damping" of this kind. An- 
other possibility, however, is collision not with an indifferent 
molecule, but with an acceptor, i.e., a molecule capable of react- 
ing with the excited molecule, or of itself undergoing chemical 
change. In  all cases where the excited n~olecule itself appears in 
the photo-product, we have what has been conveniently termed 
(R.  H.  Gerke, loc. cit.) the excited reactant type of photochemical 
reaction. Some examples are given in the following table: 

(dry) . . . 
C0+1/2 02=C0:! 

(dry) . . . 
CH3.CI-I0+ 1 / 2  0 2  

=CHa.COOH . 

Reaction 

0 - 
E - 
M 

W 
n 
C 

0 2  

NH3 
0 3  

0 2  

0 2  
CHr 
CHO 

Endothermic 

9 ,  

Exothermic 

7, 

I ,  

,, 

Rand 

,, 
7, 

9 ,  

9 ,  

,, 

1,970-1,756 

2,260-1,515 
6,700 and 

u.-v. 

1,970-1,756 

1,970--1,756 

2,800-2,350 

Where, however, the excited molecule does not itself enter 
into chemical reaction, but colliding with another different mole- 
cule induces chemical change in this, we have an excited sensi- 
tizer or photocatalysed reaction. The first cases of gas reaction 

Tr 
trum 

1.04- 
3'4 

2-10 

. . 

. . 

. . 

. . 

of this type were discovered by F. Weigert (1907), being a num- 
ber of reactions in which chlorine gas in light produced decom- 
positions or combinations without appearing in the products. A 
notable example was the sensitized decomposition of ozone by 
chlorine. Recent experiments on the excitation of mercury vapour 
in ultra-violet light have widened the field of these reactions and 
helped to clarify their nature. I n  experiments on the excitation 
of gas molecules or atoms by electrons of known velocity 
(voltage), it was found that for a certain velocity of the elec- 
tron a bombarded atom became excited and emitted radiation 
of definite wave-length. The system of the atom plus electron 
lost kinetic energy just equal to  the quantum radiated. But con- 
versely, a slow moving electron colliding with an excited atom 
might gain kinetic energy, the atom becoming normal without 
radiating. Such collisions are termed "rayless collisions of the 
second kind." The same kind of rayless transfer of quantized 
energy was also found to be possible between atoms and mole- 
cules in gases. Cario and Franck showed that mercury atoms, 
excited by the resonance line X 2 j37, could transfer their excess 
energy to hydrogen molecules, with production of "active" hy- 
drogen, very possibly atomic hydrogen, according to the reactions 

A considerable number of such mercury sensitized reactions have 
now been investigated by H. S. Taylor and others. The inter- 
mediate "active" hydrogen has been caused to decompose ethyl- 
ene, CzH4, carbon monoxide, CO, forming formaldehyde, solid 
polymers. and methane. Some of these excited sensitizer reac- 
tions are here tabulated: 

Active 
radiations, 

A.U. 

Reaction 

NOZ / Band 

2 $ 
C C 

2';: 
(d $ 
f3 a 
c s a 
Cd a.9 
s a+ 
0 

Heat effect 
of reaction 

Heat effect 
of reaction 

Active 
radiation, 

K.U. 

2,536 
2,536 
2,526 

,4,60o-4,000 

Endothermic 
Exothermic 

9 ,  

Kegligible 

I I .s E 3% 
, O " 

% Z  
sg,s 
2.43 : 
Q ' 

. . 

. . 

. . 

. . 

In  both these "excited molecule7' reactions, the chemical yield 
on the photochemical equivalent basis will very probably not 
agree with the Einstein equivalence principle, because the excited 
molecule may lose energy either by fluorescence or by ineffective 
collisions. Yet the primary event, formation of an excited mole- 
cule, is itself regulated by the photochemical equivalence. I f ,  
however, the absorbed frequency is equal to  or greater than the 
convergence limit of the band spectrum of the substance, absorp- 
tion takes place with primary decomposition: 

Atom $- hv = Ion + electron 
Molecule + hv = Atom*+ atom 

(excited) (normal) 

and here the yield is in full agreement with Einstein's law. I t  
appears therefore that when absorption takes place of fre- 
quencies still low enough for the atom or molecule to resonate, 
photochemical reaction necd only follow indirectly. When, how- 
ever, the radiation "note" is pitched too high for the system to 
resonate, the atom or molecule is shattered. 

Cha in  Reactions.-In many exothermic photochemical re- 
actions it is found that the photochemical efficiency may be mani- 
fold, up  to loG molecules per quantum absorbed. 'The most fully 
studied, though still incompletely unriddled, example is the union 
of chlorine and hydrogen in light: 

In the completest possible absence of water vapour, this reaction 
does not proceed in ordinary and ultra-violet light within the 
band spectrum of chlorine, but does so in  ultra-violet light at 
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3,000 A.U. I n  the first case, only an excited Clz* molecule is 
formed, which is unable to  activate hydrogen in absence of water. 
I n  the second case, primary decomposition into an excited and 
normal molecule is believed to occur 

ClzS-hv = Cl* + Cl 
The chain reaction somewhat as proposed by Nernst probably 
follows : 

Cl*+Hz =HCl+H 
H+C12=HCl+Cl 

In  the presence of water vapour,even excited molecules can initiate 
chains of much greater length. This would signify that "activated 
molecules" or metastable molecular complexes must be formed 
of much longer life than the I O - ~  second usually assigned to 
excited molecules. 

The conception of reaction chains to explain high quantum 
yields was introduced by  M. Bodenstein and developed by W. 
Nernst. I n  the type just instanced, implying a primary decom- 
position reaction, a free atom or group is produced. This reacts 
with one of the original molecules, forming another free atom 
or group, and so forth. The process is exhausted by the gradual 
recombination of the free atoms or groups with each other. I n  
another type, an excited molecule is produced, which activates 
a molecule of reactant by  collision. This activated molecule then 
forms another activated molecule of the product, and so on. 
There is therefore a succession of rayless transfers of energy, 
the chain ceasing again by dissipation of energy in fruitless col- 
lisions. I t  is very possible that in certain cases, particularly where 
water vapour plays a part, metastable intermediate molecules or 
groups are formed. 

Photochemica l  Induc t ion ,  I n h i b i t o r s  a n d  W a t e r  Vapour. 
-The classical investigations of Bunsen and Roscoe upon the 
photochemical union of chlorine and hydrogen revealed the ex- 
istence of a "latent period," during which no combination oc- 
curred. They regarded this "induction" as common to all chemical 
reactions, as relluired for the overcoming of starting friction. 
Many explanations were offered of "photochemical induction" 
until D.  L. and M. C. C. Chapman showed it  to  be due to the 
presence of specific impurities. These suspend or inhibit the 
reaction until destroyed by  the light or the photochemical change 
itself. I n  the hydrogen-chlorine reaction, ammonia is an impor- 
tant inhibitor, as  are the oxides of nitrogen. Oxygen again can 
function as a n  inhibitor, either by  itself accepting hydrogen 
atoms, or by  reacting with excited chlorine atoms. I n  many 
reactions, substances may act as negative photocatalysts simply 
by absorbing exciting radiation. 

In  certain gas reactions, water vapour may appear as a positive 
catalyst, as for  example in the combination of chlorine and 
hydrogen in visible light. Explanations range from intermediate 
hydrates (containing active atoms) to  facilitation of an action 
limited to  a polar layer on the walls of the reaction vessel. 

Photochemis t ry  and C a r b o n  Compounds.-The number of 
organic syntheses and decompositions capable of being effected 
by light has been greatly increased as more efficient sources of 
ultra-violet light become available. Most of these, however, re- 
main quantitatively unprobed, and so far relatively few have 
become tools for organic synthesis. The most important investi- 
gations in this field at  present are those concerned with the 
quantitative measurement and interpretation of absorption spectra 
(a  notable work is V. Henri's " E t u d e s  d e  PJzotochivzie," 1925), 
from which we may anticipate certain approximate inductions 
on the photochemical reactivity of specific groups (or specific 
linkages), such as  >C=O, >C=S,  -C=C-, N=C-, etc., 
either singly, conjugated in chains or condensed. And this may 
yield a workable knowledge of relations between photochemical 
reactivity, unsaturation and the life-periods of free radicals. 
Among synthetic reactions, the photo-polymerizations of vinyl 
compounds are perhaps the most interesting, because of the re- 
lations of such bodies t o  organic high-molecular colloids, such as 
the rubber hydrocarbon (C~HS),,  starch ( C ~ H I O O ~ ) ~ ~ ,  and cellu- 
lose ( C d h 0 0 5 ) ~  and eventually proteins, NHZ(CO.NH),,COOH. 

There are two organic photolyses of quite dominating impor- 

tance. These are the retinal process underlying vision, and the 
green leaf assimilation of carbon dioxide. The photochemical 
basis of vision consists in the bleaching-out of an organic pig- 
ment, "visual purple." This is regenerated in  darkness by a 
secondary chemical process, which appears to  be molecular in 
character. We can represent this process by the syn~bol  

light 
S $ P + A  

dark 
Photosynthesis.- The green leaf synthesis of starch, which 

is the basis of the great photochemical industry of agriculture, 
is generally emphatically termed photosynthesis. The riddle ex- 
pressed in the crude equation 

6 (C02+H20) = C ~ H I O ~ ~ +  602 
Carbon dioxide+\Vater form Starch+Oxygen 

is by  no means solved. The formaldehyde hypothes i s  of Baeyer 
explains the production of carbohydrates (starches, sugars, cellu- 
lose) by a primary formation of formaldehyde 

COz+HzO+CHzO+O~ 
Carbon dioxide+Water form Formaldehydc+Oxygen 

by light in the presence of chlorophyll, which is supposed to be 
followed bv a biochemical or ~hotochemical condensation of the 

This theory has been strongly supported by B. Moore, D. Berthe- 
lot, and recently by E. C. C. Baly, and severely criticized b y  
H.  A. Spoehr, whose monograph "Photosynthesis" ( A m e r i c a ? ~  
C h e m .  Soc.  Monographs,  1925) furnishes a very complete study 
of the subject. The issue is of capital importance for chemistry, 
perhaps ultimately for the economy of mankind, since it is con- 
cerned with the basic process of food production. Baly and his 
co-workers claim that the reaction: 

COz+HzO= CHz0+02 
can be effected, ( a )  by ultra-violet rays at  2,060 A.U., (b) by  
sunlight in  the presence of dyes such as Malachite Green. They 
also assert that the condensation of formaldehyde t o  reducing 
sugars can be effected by ultra-violet rays a t  2,900 A.U. More 
recently Baly has published further evidence supporting the pro- 
duction of alkaloids by direct photochemical synthesis in vitro.  

Meanwhile the work of other investigators, notably 0. War- 
burg, R. Wurmser and H. A. Spoehr, following the pioneer efforts 
of A. Brown and H .  Escombe, has shown the actual photochemical 
efficiency of the chlorophyll sensitizer to  be fairly high, perhaps 
up to 80% of an absorbed quantum being converted into stored 
chemical energy a t  moderate light intensities. ChloropJzyll, the 
chemical constitution of which has been unravelled by the mas- 
terly work of R. T'irillstatter. undoubtedly acts as a whoto-chemi- 
cal sensitizer, like the dyes used in photographic proEesses ( q . ~ . ) .  

I n d u s t r i a l  Prospects.-The total amount of solar enerev 
0, 

incident upon the earth's surface is very great. Taking a solar 
constant  of 1.5 calories per sq.cm. per minute, i t  can be calculated 
that onto every square mile of the Sahara Desert about 67 
billion British Thermal Units of heat are given by the sun in a 
6-hour day; the area of this desert is about 2,300,000 sq. miles. 
If,  therefore, only a minute fraction of this heat could be utilized 
we should be able to realize the prophetic words of a great 
chemist (G. Ciamician): "The exhaustion of coal will not halt 
civilization, destined to advance as long as the sun shines. Then 
our sooty and neurotic age of coal will yield to  a purer and 
'calmer epoch, relying upon solar energy for a fortune and a 
progress without mischance." 
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PHBTOELECTRICITY. The photoelectric effect is the 

name given to the power shown by light, X-rays and y-rays of 
causing a body to emit electrons, or negative electricity. Light, 
X-rays and y-rays are all electro-magnetic radiations differing 
only in their wave-iengths, that of light being the longest; and it  
is the electric forces in the radiation, acting on the electrons in the 
atoms of the body, which communicate sullicient energy to the 
electrons to  set them free from the atom, and even to give them 
very high velocities. The phenomenon is interesting and important 
from several points of view, of which the chief is that it repre- 
sents one of the three fundamental methods of interaction be- 
tween radiation and matter, the other two being resonance-absorp- 
tion and scattering. The laws governing this phenomenon are 
simple to  express although difficult to understand, and maintain 
their validity over an enormous range of wave-length. Ordinary 
light has a wave-length one million times as great as that of the 
short y-rays, but yet the relation governing the speed of the 
ejected electron is the same in both cases. 

The study of the photoelectric effect has raised many points of 
great interest in connection with our views as to  the real nature of 
radiation, since it  brings to  light a behaviour apparently irrec- 
oncilable with the simple continuous wave-theory used to explain 
interference. While this disagreement still defies explanation, the 
effect is sufficiently understood to be of the greatest use in elucidat- 
ing the structure of the atom. The reason for this lies in the fact 
that the action of the radiation on an atom is selective. While 
long wave-length light leads to  the ejection of electrons from the 
outer portions of the atom, the much shorter wave-length X-rays 
and y-rays interact chiefly with the innermost electrons. From 
the nature of this interaction it  is possible to obtain information 
successively about the different electrons in the atom. 

The photoelectric effect is not only important from the purely 
scientific standpoint, but also finds a most important practical 
application in the construction of the photoelectric cell, which is 
one of the most trustworthy methods existing for measuring the 
amount of energy in a beam of light. I t  has rendered possible the 
construction of accurate photometers for determining the density 
of photographic plates, and has given methods for measuring the 
amount of light emitted by extremely faint stars. 

The action of the radiation being to cause the ejection of elec- 
trons from atoms, it will be seen that the primary questions re- 
garding each individual process are how fast the electron is ejected 
and in what direction, and to this must then be added the question 
of how many electrons are set free each second when radiation 
of given intensity is incident ,on matter. More or less satisfactory 
answers can now be given to these questions, and the history of 
the subject is best described by  reference to  those researches which 
showed how the number and velocity of the electrons depended on 
the intensity and wave length of the radiation. 

His to r ica l  a n d  General.-The study of photoelectric effects 
started in 1887, when Hertz found that ultra-violet light falling 
on a spark-gap enabled a discharge to  pass more easily than when 
the gap was not illuminated. A year later Hallwachs made the 
important observation that, while ultra-violet falling on a nega- 
tively charged body caused a rapid loss of the charge, no loss of 
electricity occurred when the body was initially positively charged. 
I t  was not very long before the cause of this behaviour was dis- 
covered, and in 1899 J. J. Thomson and P. Lenard showed inde- 
pendently that the action of the light was to cause the emission of 
negatively charged corpuscles identical with the cathode rays in a 
discharge tube 

I n  the following years a great deal of work was carried out on 
this peculiar action of light, and attention was first directed to the 
intensity of the emission and how it depended on the state of the 
surface of the metal and on the polarization of the light. In 1902 
Lenard opened up a new method of investigation by directing 
attention to the velocity of the ejected electrons. H e  was able 
to show that the maximum velocity of the electrons w3s inde- 
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pendent of the intensity of the light but did depend on the wave- 
length. H e  appreciated quite clearly the difficulties this raised in 
the way of any explanation, since the obvious suggestion of the 
ejection being due to a transference of energy from the light to  
the atoms of the metal by some resonance action was rendered 
impossible by its lack of dependence on the intensity. I t  was this 
work which formed the basis of Einstein's famous paper of 1905. 
Einstein suggested that the general phenomenon of the conversion 
of light could be better understood on the assumption that the en- 
ergy of light radiation was not distributed continuously in  space. 
As radiation spread out from a source he imagined it to  remain 
localized in small bundles, or energy quanta, which became fur- 
ther and further apart as they receded from the source, whilst 
individually remaining unchanged. H e  pointed out that when an 
atom absorbed radiation the simplest assumption would be that 
a light quantum gives its whole energy to an electron. It was nat- 
ural to associate the energy of the light bundles with the definite 
amounts of energy postulated by Planck in his quantum theory of 
black body radiation. Hence Einstein suggested that, a t  every act 
of absorption, the energy received by the electron was hv, v being 
the frequency of the radiation and h a universal constant which 
should be identical with that occurring in Planck's formula for the 
black body radiation. 

I t  follows therefore that the maximum energy of the electrons 
ejected by radiation of frequency v is 

where P represents any work that has to  be done in removing the 
electron from the place where it  absorbs t o  the place where it  is 
observed. We may subdivide this further and write w for the 
work to remove the electron just clear of the atom, and P' for  the 
work to remove the electron clear of the body as a whole. These 
quantities w and P' have different values and importance according 
to the region of wave-length concerned. P', the work to remove 
the electron clear of the body, is intimately connected with the 
work function occurring in Richardson's thermionic equation, and 
is negligible except in the case of visible light. The quantity w is 
far more interesting, and depends on the particular position in the 
atom from which the electron comes. I t  is a true atomic con- 
stant. Up to a certain point we may imagine the electrons in the 
atom to be arranged in shells, each shell characterized by a cer- 
tain energy. T o  remove an electron from a shell and merely to  
bring it outside the atom with a vanishingly small energy will 
require the expenditure of a certain characteristic amount of 
work, wl, w2, WQ, etc., according t o  whether the electron comes 
from the first, second or third shell. We see, therefore, that on 
Einstein's hypothesis, light of frequency v incident on a collec- 
tion of such atoms would liberate several groups of electrons of 
different energies : 

but that the innermost shells would be untouched if the energy of 
the quantum hv were less than the characteristic energies of the 
shells w4, w5, etc. 

I t  only remains now to write down the expression for the energy 
of the electron in order t o  obtain Einstein's famous equation. 
For low velocities this may be written irnv2, but for high veloci- 
ties near that of light the correct relativity expression must be 
used. This is 

where rn is the mass of the electron, c the velocity of light i?z 
vacuo, and p the velocity of the electron. I t  is frequently con- 
venient to express this energy by giving the potential fall in volts 
V an electron /3 must pass through in order to  acquire this en- 
ergy. Then, if e is the charge on the electron in electrostatic 
units (~.;~~XIO-'O), and since 300 volts equal one electrostatic 
unit of potential, we have finally 



The equation as written here is more explicit than that originally 
given by Einstein, and considerable research was needed to estab- 
lish it, but essentially it  was all implied in the original paper. The 
succeeding sections indicate the main steps by which this predic- 
tion was shown to be true and how its details were elucidated. 

Proof of t h e  E ins te in  L a w  f o r  Light.-The law proposed 
by Einstein connecting the energy of the photoelectron with the 

FROM M I L L I K A N ,  " T H E  E L E C T R O N "  ( U N I V E R S I T Y  O F  C H I C A G O  PRESS) 

F I G .  I . -MILLIKAN'S  APPARATUS FOR D E T E R M I N I N G  T H E  E N E R G Y  O F  
PHOTO-ELECTRONS LIBERATED BY LIGHT OF KNOWN WAVE-LENGTH 

frequency is noteworthy, not only for its simplicity but also be- 
cause it  introduced Planck's constant It into a fresh domain. I t  
was seven years after Einstein had shown his theory agreed in its 
general lines with Lenard's experiments before it  was established 
definitely by 0. W. Richardson, K. T. Compton and also A. L. 
Hughes that the energy of the emitted electron did increase pro- 
portionately with the frequency, and that the constant of propor- 
tionality was approximately equal to  the value of Planck's con- 
stant h obtained by other means. Subsequently Millikan carried 
out an extensive research which established the relation so accu- 
rately that it  is now considered t o  give one of the most trust- 
worthy values for h. This method is typical of the best method 
of investigation of the photoelectric effect of light and will be de- 
scribed in some detail. The apparatus is shown in fig. I, and may 
conveniently be considered in two parts, as divided by the dotted 
line. Cast cylinders of the alkali metals (sodium, potassium, lith- 
ium) were mounted on an axle in a highly evacuated glass vessel. 
The actual experiment is carried out by the part of the apparatus 
to  the right of the dotted line, light entering through the window, 
and falling on the metal surface. Previous work had shown that 
reliable results could be obtained only when the metal had a clean, 
fresh surface prepared in vacuo, and the apparatus on the left of 
the dotted line consisted of various devices by which the cylinder 
of alkali metal could be brought opposite the knife, which was 
then operated by  an electro-magnet outside the tube so as to  
shave off the outer layer of the alkali metal, leaving a fresh un- 
contaminated surface. Supposing this to be done the cylinder 
was then rotated to  be opposite the window and the actual experi- 
ment could begin. A beam of monochromatic light from a spec- 
trometer passed through the window and fell on the prepared 
surface, leading to the emission of electrons which were collected 
by the gauze cylinder, on the right side of the apparatus, con- 
nected to a quadrant electrometer. If a small positive potential 
were then applied to  the metal block, the electrons would arrive 
at  the gauze with lower energies, owing to the retarding action of 
the potential. The maximum energy of emission could thus be 
measured by  finding that positive potential V which just sufficed 
to prevent any electrons arriving a t  the gauze and communicating 
their charge t o  the quadrant electrometer. The maximum energy 
of the electrons is then Ve,  where e is the electronic charge. 
Millikan showed to an accuracy of one half of 1% that, with each 
metal, the energy of the emitted electrons varied linearly with the 
frequency of the light, and that in each case the constant of pro- 
portionality was the same, and equal, within the experimental 
error, to the values obtained for Planck's constant by other 
methods. 

Photoe lec t r ic  Effect of X-rays o r  y-Rays.-The essential 
distinction between the photoelectric effect of X-rays or y-rays 
and that of light lies in the higher frequency of the former radia- 
tions and in the correspondingly greater energy of the quantum. 

The eilergy given to the atom is now measured in tens of thous- 
ands of volts or even hundreds of thousands of volts, and not in 
tens of volts as in the case of light. I t  is to  be expected that 
different methods of investigation must be used to meet the 
changed conditions, but besides this  here is a shift of the point 
of interest. The amount of energy transferred to  the electron is 
so large that the energy lost in getting free of the body as a 
whole is negligible in comparison, but on the other hand the large 
energy of the quantum enables electrons to  be removed from 
even the innermost orbits of the atom. Radiation of one fre- 
quency can thus give rise to  a series of electron groups of differ- 
ent energies, according to whether they are ejected from the outer 
or inner orbits of the atoms. The electrons from the innermost 
orbits will have used up the greater portion of their hv, and will 
therefore emerge with the lowest velocities, whereas those from 
the outer levels will have energies close to  that of the quantum. 
I t  will be realized that there is here an admirable method of in- 
vestigating the inner s t r u c t ~ ~ r e  of the atom. By studying the 
energies of the different groups of photoelectrons and finding how 
much less these energies are than that of the original quantum, 
we can ascertain the orbit from which each electron comes, and 
the general character of its interaction with light under given con- - - 
ditions. 

The general type of apparatus which is used in these investiga- 
tions is shown in fig. 2. The source of the photoelectrons may 
be either a thin foil on to  which X-rays are fired from outside the 
box, or a wire coated with radioactive material, which, as will be 
described later, is a copious emitter of photoelectrons. Above the 
source is a slit which allows a beam of the electrons t o  pass. This 
apparatus is placed in an evacuated box between the poles of a 
large electromagnet, and on application of the magnetic field the 
beam of electrons is bent round into circular paths. By this 
process i t  will be analysed into its different velocities, since the 
fastest electrons will describe the largest circles, and the slowest 
electrons the smallest circles. A record of the velocity spectrum 
of the photoelectrons is obtained by a strip of photographic plate. 
This is frequently referred to as the focussing method since, as 
can be seen from fig. 2 ,  the rays leaving the source within quite 
a large solid angle are concentrated in one spot on the photo- 
graphic plate. A reproduction of a photograph was taken recently 
in this way by Prof. H. H. Robinson. 

This type of apparatus does not give lines sharp on both sides 
but only on the high velocity side, and a series of such lines can be 
seen on the photograph. These show the various groups of elec- 
trons ejected from gold atoms by the characteristic K X-rays of 

PHOTOGRAPHIC PLATE 

SOURCE O F  ELECTRONS 

F I G .  2 .- FOCUSSING METHOD O F  ANALYSlNG COMPLEX BEAM OF ELEC- 
T R O N S  BY REFLECTION IN UNIFORM MAGNETIC FIELD 

copper (Cu K,). On the original photograph it  is possible to dis- 
tinguish no less than 13 groups, some of which are partially super- 
imposed. All of these are due to  the absorption of the same fre- 
quency radiation, and the difference in the energies of the groups 
is due to the multiplicity of the electron levels in gold. 

This method was first tried by Robinson and Rawlinson in 1913, 
and owes its development largely to  M. de Broglie. Since the 
frequency of the X-rays used is known from crystai measure- 
ments, and the energies of the electron groups can easily be ascer- 
tained from the geometry of the apparatus and the value of the 
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magnetic field, i t  has been possible to verify Einstein's law with 
considerable accuracy. The accurate measurements carried out 
by Robinson have confirmed the truth of this equation to be a t  
least one part in 300. It should, however, be emphasi~ed that the 
importance of the method is that it provides an admirable means 
of investigating the electron levels in the atom, and from the in- 
tensity of the photographi. traces it is possible to estimate the 
probability of absorption of the radiation by each of the separate 
levels. 

Instead of using X-rays generated in the usual way, it  is possi- 
ble to employ the natural X-rays or y -rays emitted by radioactive 
bodies during their disintegration. These are similar to  X-rays, 
only in most cases the frequencies, and therefore the energy of 
the quantum, are much higher. I t  was by obtaining photographs 
by the use of these rays that it was first possible to demonstrate 
that the y-rays were sharply monochromatic, and constituted a 
true characteristic spectrum of the nucleus. This method is par- 
ticularly interesting in this connection since it  forms the only 
practicable way of measuring the wave-length of y-rays. The 
ordinary crystal methods of measuring the wave-length of X-rays 
are difficult to  apply as  the wave-length is so short, and before 
the photoelectric effect was understood only estimates could be 
made. By investigating the photoelectrons ejected from various 
metals by the y-rays, Ellis was able to  ascertain the particular 
portion of the atom from which the electrons were being emitted, 
and then a simple measurement of their energies, coupled with our 
X-ray knowledge of the atom, immediately yielded the hv of the 
y -rays. 

An entirely different method of investigation is rendered possi- 
ble by C. T. R.  Wilson's cloud track apparatus in which, by a 
sudden expansion, moist air enclosed in a suitable chamber is put 
in a condition of supersaturation. The degree of supersaturation 
is so chosen that in the absence of any nuclei no condensation 
occurs. Immediately after the expansion a flash of X-rays is 
allowed to pass through the chamber, and condensation occurs on 
the ions that are formed. I f  suitably illuminated these water drops 
can be photographed. The X-ray beam was limited to  a narrow 
pencil down the centre of the chamber and five separate photo- 
electrons were visible. Each of the tracks of these photoelectrons 
shows the history of a separate absorption of a quantum of 
energy hv b y  the atom located a t  the head of the track. 

The electrons are ejected with such a high velocity that they 
can penetrate a considerable distance through the gas. Their path 
is marked by  the ions they form in their passage. I n  the case of 
electrons formed by X-rays of lower frequency the speed of ejec- 
tion is less. This is shown in photographs which reveal the greater 
tortuosity of the paths and the greater density of the water drops 
along a track. 

T h e  Compound Photoelectr ic  Effect.-This is differentiated 
from the ordinary photoelectric effect of X-rays by ;he fact that 
the absorption of the radiation by an atom leads to  the ejection of 
two electrons, and not one as in the other case. I t s  existence, 
although previously suspected, was first clearly demonstrated by 
P. Auger using the Wilson cloud track chamber method. The gas 
in the chamber through which the X-rays passed consisted of a 
small percentage of a heavy gas, such as argon, mixed with hydro- 
gen. The argon is found to be responsible for  almost the entire 
X-ray absorption and the small stopping power of hydrogen 
allowed the ejected electrons to traverse reasonably large distances 
and give good tracks. 

I t  might be thought that the double tracks of the photo- 
graph only show a normal photoelectric effect by two atoms so 
close together that the tracks appear to  start from the same point, 
but these double tracks occur far more frequently than would 
be expected on a probability basis, and it is simplest to  consider 
them to come from one atom by some slight modification of the 
usual process. I t  will be seen that the further facts support this 
hypothesis. If a series of such photographs are taken under ex- 
actly the same conditions, with the one exception that the voltage 
on the X-rays (i e., the frequency of the X-rays) is increased, it 
is then found that, while one member of a pair of tracks increases 
in length as predicted by Einstein's equation, the other shows no 

change. This must not be taken to show an exception to Einstein's 
equation but rather that this second track is due to  some process 
in the atom, admittedly excited by the primary radiation, but yet 
not directly depending on its frequency. The first action of the 
radiation is to eject an electron from the atom in the normal pho- 
toelectric way, and the second track occurs because the atom is 
left in what is called an "excited state" that is capable of further 
changes. 

In  the article ATOM i t  is explained how for numerous pur- 
poses we can picture the electrons in the atom arranged in a series 
of shells or groups, each characterized by a definite energy. The 
process of radiation is held to  be due to  the removal of an elec- 
tron from an inner group and the subsequent filling u p  of the 
gap by one of the electrons previously in an outer group. Now in 
the compound photoelectric effect the primary effect of the X-rays 
is to remove an electron from one of the groups of an argon atom, 
and in the majority of cases this will be from the innermost or 
K group. The argon atom is now said to  be excited in the K 
group, and a subsequent transition of one of the outer electrons 
into this vacant place will lead to the emission of one quantum 
of the argon K radiation. Sometimes this radiation escapes from 
the atom, but it  may be internally absorbed and never escape at  
all. In  this case the argon atom will emit a second photoelectron 
whose energy, and therefore length of track in the'gas, is deter- 
mined by the frequency of the argon K radiation and not by that 
of the incident X-radiation. I t  will, therefore, not change when 
the frequency of the incident X-rays is  changed. I t  is possible to 
secure a second and even a third repetition of this interesting 
process thereby giving rise to the emission of three or four photo- 
electrons from one atom. 

This phenomenon has been described as if an excited atom 
always emitted its surplus energy first in the form of radiation, 
but that, on occasion, this could be subsequently reabsorbed in 
the same atom. I t  is held by many authorities that it  is rather 
artificial to imagine radiation to  be emitted, apparently to exist 
independently of the atom, and then to be reabsorbed all inside 
the minute volume of the atom. I t  is maintained that it  is simpler 
to state at  once that an excited atom, that is an atom with greater 
energy than the normal, has a t  its disposal two distinct methods 
of getting rid of its extra energy, either by emitting a quantum of 
radiation, or by emitting an electron. There is no doubt that this 
is a difficult point, but a somewhat similar phenomenon occurs 
among the radioactive bodies, when, in the opinion of the writer, 
the evidence is strongly in favour of a true internal absorption of 
radiation. 

The phenomenon of radioactivity is due to a disintegration of 
the central positively charged nucleus around which are the elec- 
trons forming the rest of the atom. Frequently accompanying the 
actual disintegration, which involves the emission of a material 
particle from the nucleus, either the a- or @-particle, there is 
also an emission from the nucleus of very high frequency radia- 
tion called the y-rays. These are of the same type as X-rays, but 
of higher frequency. These y-rays are quite frequently absorbed 
in the parent atom in their passage out from the nucleus through 
the electronic system, and give rise to  high speed photoelectrons. 
As some radioactive bodies emit a considerable number of differ- 
ent frequencies, each of which can be converted i n  either the K, L, 
,If, N, etc. levels, i t  will be seen that a great number of photo- 
electric groups are possible. These may be investigated by the 
magnetic spectrum method, previously described in the case of 
X-rays, and illustrated by fig. 2 .  I n  this case, however, since the 
radioactive body is a t  one and the same time both the source of 
radiation and of the photoelectrons, i t  is merely necessary t o  place 
a wire coated with the radioactive material underneath the slit to  
obtain results. 

The radioactive body used was Radium B, and the radiations 
have an average frequency corresponding to about 300,000 volts. 
The great complexity of the spectrum may be seen from this 
reproduction which only shows a part of the spectrum; to  obtain 
all of it different magnetic fields would have t o  be used. The  
sharpness and narrowness of the lines is noteworthy. The reason 
for this is that, in this y-ray case, all the photoelectrons are due 
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to this internal absorption in the parent radioactive atom, and, 
since the radioactive material only forms the thinnest imaginable 
layer on the surface of the wire, all the electrons emerge with their 
full velocity. In  the X-ray case, when there is external absorp- 
tion, photoelectrons are emitted throughout the body of the 
source, and, while those coming from the surface will have the 
greatest energy and will forin the sharp edge of the line, those 
liberated inside the material can also get out, but will lose a portion 
of their energy in the process. They thus hit the photographic 
plate nearer the source and produce a long tail to the line. 

This case of internal absorption is to  some extent analogous t o  
the compound photoelectric effect with X-rays, and here there is 
evidence that we may regard the y-ray in all cases to be emitted 
but sometimes to be reabsorbed. On the one hand is the entire 
lack of any evidence of any other form of interaction between the 
nucleus and the electronic structures, which makes it doubtful t o  
assume it in this case. On the other hand it has been s h o ~ n  by 
Ellis and Wooster that this internal absorption appears to obey 
exactly the same relations as those found for normal external ab- 
sorption. If this view be substantiated by future work, we have 
here an extremely interesting example of a photoelectric effect 
ali o ~ ~ u r r i r l g  within ~ h t :  minure voiume of an atom. 

T h e  Di rec t ion  of Emission of t h e  P h o t o e 1 e c t r o n . A  mat- 
ter of great interest is to  ascertain how the initial direction of 
emission of the electron is associated with the direction of the 
electric force in the radiation. I t  is well established that radiation 
is some type of electro-magnetic disturbance propagated through 
space in which electric and magnetic forces at right-angles are 
associated, both also being at  right-angles to the direction of 
propagation. (See ELECTRICITY.) I t  is to be anticipated that it 
is the electric force which acts directly on the electron and wrests 
it from the atom, so that we should expect the electrons to have 
at  least a large component of this motion in the direction of the 
electric force. The effect of the magnetic force on the electron, 
when once it is in motion, will be to  throw it  slightly forward. 
However, i t  is scarcely to  be anticipated that all the electrons will 
come out a t  exactly the same angle to  the electric force, since 
there are many subsidiary effects which will tend to introduce 
variations and produce a distribution over a range of angles 
instead of one unique direction. 

This phenomenon is most easily studied in the case of the photo- 
electrons liberated by X-rays and y-rays, when the velocities are 
considerable and the electrons have sufficient energy to penetrate 
several centimetres of a gas. The most fruitful method of investi- 
gation is by the Wilson cloud track method, which has already 
been referred to. If a thin pencil of unpolarized X-rays is sent 
through a Wilson chamber and the tracks photographed, we can 
determine a t  once what is called the longitudinal distribution. The 
exact direction of the electric vector is always changing, but of 
necessity it rnust be always at  right-angles to the direction of 
propagation. If the cloud tracks are photographed with a stereo- 
scope camera we can count the fraction of electrons which are 
tmitted with their directions initially within say 5' of the direc- 
tion of propagation, between 5" and IO", and so on, obtaining in 
this way a distribution curve. The general results are as would 
be anticipated. Very few electrons travel near the direction of 
propagation either forward or backwards, the greater number 
tending to go off more at  right-angles in the direction of the elec- 
tric vector. The distribution cun7e therefore shows a marked 
maximum for directions at  right-angles to the direction of propa- 
gation. 

However this is not all, there is a small subsidiary effect which 
seems to be of great importance. This maximum of the distribu- 
tion curve is not exactly a t  right-angles to the direction of propa- 
gation, it  is shifted a few degrees forward, so that rather more 
electrons go forward than go back. This becomes more pro- 
nounced as  the wave-length gets shorter. While for light and soft 
X-rays it is not to be detected, it  may amount to IO", zoo or 30° 
for hard X-rays or y-rays. The primary cause of this asymmetry 
is to be found in the magnetic forces in the wave-front, but a 
simple description can also be given on the light-quantum picture 
Imagine a quantum of energy h v  impinging on an electron, being 

absorbed, and communicating all its energy to the electron. This 
quantum is not only characterized by its energy, it will also have 
momentum of amount hv/c. If we assume that the other causes 
responsible for the distribution would only produce a symmetrical 
spread about the direction of the electric vector, we can say that 
owing to the momentum of the quantum there should finally be an 
average forward momentum of amount Fzv/c. This does shift 
the maximum forward by about the right amount; but according 
to some new measureme~lts by Williams there is not exact agree- 
ment-the predicted shift is not large enough. Either some other 
cause is a t  work or the electrons in the atom, which are moving 
forward at  the instant the wave passes over them, have a prefer- 
ential chance of absorbing. This is an interesting point and seems 
likely to shed fresh light on the details of the interaction of radia- 
tion and matter. 

Another type of asymmetry has also been investigated. By 
suitable arrangements a beam of polarized X-rays can be ob- 
tained. Suppose this is travelling along the direction of x, and the 
electric vector in the polarized beam is parallel to the y axis. By 
taking Wilson cloud photographs close to  the direction of the 
x-axis we can now find how the photoelectrons are distributed 
in the yz plane. As before a distribution is found, but this time, 
as would be expected, it is symmetrical. The maximum number 
occurs parallel to the electric vector and there appear to be very 
few indeed which come off a t  right angles to  this. 

N u m b e r  of Photoelectrons Ejected.-The discussion so far 
given has centred round the elementary process of the conversion 
of a quantum and liberation of a photoelectron, and this process 
has been shown to be described completely by Einstein's equation. 
Thus, having treated what happens when a quantum is absorbed, 
the question now arises how often quanta are absorbed. I t  is the 
essential peculiarity of the photoelectric effect that these two 
points can be separated so completely, the energy of the ejected 
electron depending only on the frequency and being entirely inde- 
pendent of the intensity of the radiation, whereas the number of 
electrons ejected is directly proportional to the intensity. 

I n  considering the number of photoelectrons set free it is sim- 
plest to  go at  once to the conception of an absorption coefficient. 
Suppose I ergs per sec. are incident upon each square centimetre 
of a very thin slab of matter, of thickness ax, then the number 
6 n of photoelectrons set free per second will be 

where p is called the absorption coefficient and is a characteristic 
constant of the material and of the frequency of the radiation. If 
this is applied to a gas it will give exactly the number of tracks 
that would be observed by a Wilson cloud apparatus. I n  the case 
of a solid it  is usually rather complicated to deduce the actual 
number of electrons that emerge. since the scattering and absorp- 
tion of the electrons liberated inside the solid are difficult to  follow 
in detail. 

I t  is simplest to  consider first the case of the X-rays and 
y-rays, and afterwards the absorption effect of one particular 
set of electrons in the atom, say the K or L electrons. The total 
absorption of the material is then obtained by adding together 
the absorption of all the different sets of electrons in the atom. 
The first point to notice is that absorption, for example by the 
K electrons of tin, does not start until the frequency is increased 
to a certain limit. This limit which is characteristic for tin is 
determined by the condition that the Itv of the radiation shall be 
just equal to the work necessary to remove a K electron to the 
surface of the atom; i.e., absorption commences with the pro- 
duction of photoelectrons of zero energy. From this point on- 
wards, when the absorption is a maximum, it  decreases steadily 
a t  first about as v-3, and later, in the y-ray region, rather less 
rapidly. The attempt to  extend these results towards the region 
of visible light meets with considerable experimental difficulties, 
but recently approximate values for the absorption by potassium 
vapour in the near ultra-violet have been obtained, which may 
be considered as the extension of the preceding results. 

The number of electrons ejected by light engaged the attention 
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of the early experimenters from rather a different aspect. Tha 
experiments were usually carried out with reflecting surface! 
of the alkali metals, and an interesting dependence of the numbel 
of photoelectrons on the state of polarization of the light wa: 
observed. If the light was incident obliquely and was so polarizec 
that the electric vector had a component perpendicular to thf 
surface, the number of electrons ejected was found to be greatel 

LIGHT SENSITIVE METAL 
SITED ON INSIDE OF 
AND TERMINAL FOR 
ECTION OF BATTERY 

-GUARD RING 

COLLECTING ELECTRODE --- CONNECTED TO 
MEASURING INSTRUMENT 

I J 
BY COURTESY OF T H E  C A M B R I D G E  INSTRUMENT CO. 

FIG. 3 .- P H O T O E L E C T R I C  C E L L  

than if the electric vector lay wholly in the surface. This 
phenomenon was investigated in great detail by Pohl and Pring- 
sheim, who found the variation of the emission with change of 
wave-length of the light when compared on the basis of equal 
amounts of incident energy. When the electric vector had a com- 
ponent perpendicular to the surface they found a maximum oc- 
curred a t  a certain wave-length, which was not present with the 
other type of polarization. This led them t o  effect a division of 
the whole effect into a normal and a selective effect, the latter 
showing the maximum. 

The important bearing of this subject on the nature of light 
depends entirely on the surprising fact, expressed by Einstein's 
equation, that the velocity of the ejected electron is determined 
only by the frequency of the radiation, and is independent of the 
intensity of the radiation. This is entirely contrary to what we 
should expect from a wave motion, yet the phenomena of inter- 
ference, and in fact the whole of ordinary optics, appear to  show 
indubitably that radiation is a wave motion. This will be apparent 
if we imagine first a metal plate placed so close to an X-ray tube 
that the radiation is pouring on to it, and then removed so far away 
that the radiation is even difficult to detect. On the wave picture 
one would say that, in  the second case, the electric vector in the 
radiation hitting the plate was very much weaker than in the 
first, and we would expect that not only would the number of 
electrons be less but also that the electric vector would be able 
to transfer much less energy to the electrons, and they would come 
out with much lower energies. 

Whilst the number of electrons is certainly less in strict pro- 
portionality to  the intensity, the energy of the individual electrons 
will be the same in both cases. Weak or intense radiation, as long 
as the frequency remains constant, always gives the same energy 
to the electrons. This result is quite incompatible with our or- 
dinary ideas of a wave motion, and the simplest way of expressing 
this is to notice how the alternative picture of light quanta ex- 
plains the dilemma. I f ,  instead of imagining the radiation to 
spread out from the source in waves, we imagine the energy to 
be emitted in bundles or quanta of magnitude hv then with in- 
tense radiation there will admittedly be more quanta traversing a 
body, but even with weak radiation the few quanta which do 
arrive are still the same. They will naturally lead to the ejection 
of fewer electrons, but when a quantum is absorbed it always in- 
volves the transference of the same amount of energy, and the 
photoelectron will have the same energy as if the density of 
quanta were fa r  greater. Great difficulties are raised by any at- 
tempt to  explain interference by a light-quantum picture and the 
problem of reconciling these two different views has a t  present 
not been solved. A fuller discussion will be found in the articles 
QUANTUM THEORY and ATOM, where it is pointed out that prob- 
ably both views are correct. The point is that, if we insist on 

I describing atomic processes in language and concepts used for 
1 large-scale phenomena, then inevitably a duality will appear. 
I Radiation must sometimes be pictured as ~vaves, sometimes as 
/ particles. How far-reaching is this duality may be seen in the fact 
1 that electrons, and other material particles also, behave some- : times in a manner only explicable on a wave basi;. 
i Photoelectr ic  Cells.-The practical application of photoelec- 

tricity to measuring light intensities is made by means of the 
photoelectric cell. I n  its simplest form this consists of a glass 
bulb silvered internally, and on this inner coating is deposited a 
very thin layer of some metal such as potassium. I n  the centre 
of the bulb is arranged a collecting electrode supported on a wire 
sealed directly through the glass, and metallic connection is 
made to the potassium in the same way. A diagram of such a 
cell is shown in fig. 3. The cell is sometimes suitably mounted in a 
light-tight wooden box. The silver is removed from a certain area 
of the glass so as to allow light to enter into the cell. The collect- 
ing electrode is seen a t  the bottom of fig. 3. 

The whole apparatus can truly be described as a photoelectric 
cell, since, when light enters the bulb, electrons will be ejected 
from the potassium, which will charge up positively, and will be 
collected by the central electrode rendering the latter negative. 
To  measure light intensities precautions must be taken to collect 
the whole of the electron stream liberated, since it  is the number 
of electrons which is  directly proportional t o  the intensity of the 
light. The method of doing this is to apply a negative potential 
to the potassium surface as  shown in fig. 4, the collecting elec- 
trode being practically a t  the potential of the other end of the 
battery by connection through the measuring instrument. For 
considerable intensities of light this may be a sensitive galvanome- 
ter, but in most cases some type of electrometer, such as an or- 
dinary quadrant electrometer or the special quick period quadrant 
designed by Prof. Lindemann, is preferable. The most sensitive 
arrangement is to measure the rate at  which the electrometer 
charges up, i . e . ,  the rate a t  which the needle moves, but when it  is 
possible the constant deflection method is far  more convenient. 
I t  will be noted that while one terminal of the electrometer is 
connected directly t o  the collecting electrode, the other is con- 
nected to earth, and the constant deflection method consists in 
connecting a very high resistance, of the order of 10 to  ~o,ooo 
megohms, across the electrometer. The latter then measures the 
potential drop across this resistance due to the current through 
the photoelectric cell. An important precaution is  to have a guard 
ring (see fig. 3) ,  consisting of a ring of metal or silvering, in the 
position shown, and to connect this to earth. This prevents 
charge creeping over the surface of the glass from the high po- 
tential electrode to the measuring instrument. The general work- 
ing of the cell is rendered far more regular by taking precautions 

I / CELL 

I EARTH I 
FIG. 4 .- M E T H O D  O F  USING A P H O T O E L E C T R I C  C E L L  

to keep it in a dry atmosphere, as a film of moisture on the sur- 
face of the glass renders it virtually a conductor. 

While a photoelectric cell constructed in this way gives a quali- 
tative measure of the light entering it, it is certainly somewhat 
insensitive, and great improvements have been effected by at- 
tention to two points. The first is the correct preparation of the 
light-sensitive surface-potassium in the case already described. 
I t  appears that the sensitivity can be greatly improved by  the 
following process. The potassium is carefully purified by  dis- 
tillation, and is finally deposited by the same process inside the 
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cell. A little oxygen is then admitted, and a glow discharge passed 
for a few moments. The oxygen is then pumped out and the 
potassium is left in a very sensitive colloidal state. The second 
improvement is to  admit a small amount of helium into the cell 
instead of leaving it completely evacuated. The electrons leaving 
the potassium surface and accelerated by the applied potential 
now cause ionization by collision, and a greatly increased current 
is obtained. The one objection is that the current now depends 
on the applied potential, as can be seen from fig. 5. 'It is usually 
safe to  apply a potential of 2 0 0  

volts. and a t  this point a change 
of I volt produces a change of 
about 1% in the current. 

A matter of great practical im- 
portance in the use of photo- 
electric cells is that they are not 
equally sensitive to all wave- 
lengths. This can be seen from 
fig. 6, which shows in arbitrary BY COURTESY OF THE C A M B R ID G E  INSTRU 

units the photoelectric effects in Co 

5.-CURVE T H E  
potassium, rubidiumand caesium C U R R E N T  GIVE N BY A GAS-FILLED 

cells for equal amounts of h i -  PHOTOELECTRIC CELL DEPENDS ON 

dent energy of different wave- APPLIED VOLTAGE 

lengths. The vertical scale is arbitrary in each case, and the 
curves do not show the relative sensitivities of the three types of 
cell. The ratio of the total sensitivities of potassium, rubidium 
and caesium cells as here constructed is about as 4:2:1, but the 

6Y COURTESY OF THE CAMBRIDGE INSTRUMENT CO. 

FIG. 6.-CURVES SHOWING HOW THE PHOTOELECTRIC CURRENT,  I N  POTAS- 
S I U M ,  R U B I D I U M  A N D  CAESIUM CELLS VARIES  WITH T H E  WAVE-LENGTH oF  
THE LIGHT ( T H E  3 CURVES A R E  I N D E P E N D E N T )  

relative sensitivity fo r  any particular colour depends on the wave- 
length; e.g., for light of 6,000 A.U., the order would be reversed, 
the caesium cell being most sensitive. A sodium cell can often be 
used with advantage for light of a shorter wave-length since its 

nlaximum occurs a t  about 3,400 A.U., For ultra-violet work the en- 
velope is usually of quartz, as glass begins to absorb strongly. It 
will be realized from these examples that a photoelectric cell can- 
not be used for comparing directly the intensities of two beams 
of light unless they are of the same colour. or, more accurately, 
of the same spectral distribution. 

The uses of photoelectric cells are so manifold that a catalogue 
of them would be monotonous. Briefly they replace the human 
eye whenever quantitative measurements are needed; e.g., they 
are frequently used t o  measure or compare the light arriving a t  
the earth from stars; also, many photometers (see PHOTOMETRY) 
depend on their use. The density of a photographic plate may be 
found either by measuring the diminution in intensity of a beam 
of light passing through it, or alternatively may be put equal to  
the density of some standard plate when each produce the same 
weakening of the beam. I n  either case the essential is t o  have a 
quantitative measure of the intensity of a light beam, and for 
this purpose photoelectric cells are usually used. 

BIBLIOGRAPHY.-A. H. Compton, X-rays and Electrons, "Report on 
Photo-electricity," Bulletin o f  National Research Council, Washington 
(1921)  ; H .  S. Allen, Photo-electricity (1925)  ; H.  Robinson, "Photo- 
electric ~ i f ~ ~ t  with pro,-. R ~ ~ ,  sot. A ( 1 9 z 3 j  ; C. D, ~ l l i ~ ,  
L'Photo-eleCtriC Effect with y-rays," Proc. R o y .  Sac. A (1922)  ; P. 
Auger, "Compound Photoelectric Effect." Jouu. de Physique et le 
Radiuglz (1925)  ; P. Auger, "Direction of Emission," Jour. de physique 
et le Radiu'n (19'7).  (C. D. E.) 
PHOTO-ENGRAVING. One of the photomechanical 

processes, the generic term being applied chiefly to the making of 
etched metal printing plates or blocks (zinc, copper, brass, etc.), 
the design being in relief for typographical (letter-press) printing. 
Parts of the process are also used in the photo-lithographic and 
rotogravure processes for the production of plates and cylinders. 

History.-The first specimens were produced, as far  as can be 
ascertained, during the years 18 59-1862 by Col. James in South- 
ampton, by Gillot in Paris, Angerer in Vienna and Husnik in 
Prague. The name Gillotype was for many years applied in 
France and England t o  line etchings. 

Photography was not originally used in their production, the 
image on metal being obtained either by manual design or by 
lithographic transfer. The introduction of the photographic nega- 
tive permitted the reduction or enlargement of the original de- 
sign for reproduction. 

"Nature Autotypy," a n  early reproduction process, furnished 
copies of natural objects which, while imperfect reproductions in 
the sense of our present standards, were still good enough to con- 
vey the image in multiple editions. Leonardo da Vinci describes 
the method in his "Codex Atlanticus" (1490-1519): "This paper 
must be coated with lampblack mixed with sweet oil. The color 
of the leaves is thinned by applying white lead dissolved in oil, as 
printers do with typefaces and then it  is printed as usual. The 
leaves (i.e. the impression) will appear dark in the depression 
and light in the raised parts. . . ." SeveraI botanical publica- 
tions of the late 17th and of the 18th Centuries were illustrated 
by this method and are still preserved. 

Niepce's early attempts to  etch photographic intaglio im- 
ages on metal sensitized with asphaltum initiated but  did not 
hasten progress in the photomechanical processes. As early as 
1841 daguerreotypes were etched in galvanic baths for printing 
on gravure presses. DonnC was the first to show proofs of etched 
daguerreotypes; Fizeau, Claudet, Berres in Vienna and Grove in 
England also etched them. Paul Pretsch in London etched them 
in 1856. He was the originator of the later spray or blast system 
employed today in etching and was also the first t o  discover the 
swelled gelatin process of which many splendid examples are still 
in existence. The negatives for his work were usually made by 
the photographer Roger Fenton, using the wet collodion process; 
the printing plates were electrotypes moulded from the hardened 
gelatin reliefs. 

As early as 1862 Pretsch exhibited at  the London Exhibition 
half-tone plates for letterpress printing. Poitevin, independent 
of Pretsch's work, pursued the same idea and produced relief 
electrotype printing plates from chromated gelatin originals. 
George Scamoni in Russia experimented and succeeded inde- 
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pendently in the same process. Swan and Woodbury in England 
produced the Woodburytype (1863). 

I n  the development of reproduction processes, i t  was soon 
realized that the prime necessity for faithful reproduction con- 
sisted in  finding a means for breaking up the continuous tones of 
photographs or drawings, reproducing in effect the quarter, half, 
and three-quarter tones of the subject. Graining and dusting of 
the printing surfaces, long employed, did not furnish the answer. 
Talbot recommended as early as 1852 in his gravure process the 
use of a gauze netting for breaking up the continuous tones into 
separate printing elements. 

As in most inventions, the credit for the invention or discovery 
of the halftone process of photo-engraving cannot be awarded to 
any one man. 

A one-line glass screen in which parallel lines were scratched 
on an opaque background is described in a French patent of De- 
cember 14, 1857, by Berchtold. Burnett published a method of 
single- and cross-line screens for photography. Screens are men- 
tioned in a patent of 1865 by the brothers Bullock. Egloffstein's 
patent of the same year can hardly be cited as his lines were 
engraved on steel and his process met with no success. Swan in 
1866 also used line screens and so did Leggo in the United States 
in 1871, Jaffe in Vienna in 1877, Stephen H. Horgan in 1880. 
Meisenbach (1882) used a single-line screen which he turned at 
go0 after half the exposure was made. 

T o  Frederic E.  Ives of Philadelphia, Pa., U.S., is due the idea of 
the optical V which led to  the present cross-line screen which he 
used in his halftone plates, the printing surface of which was a 
bichromated glue enamel coating. 

T o  the brothers Louis F. and Max Levy, also of Philadelphia, 
must be accorded the perfected halftone screen (grating) which 
today is universally used and has not been excelled since 1888. 

The  Levy brothers coated selected plates of high quality optical 
glass with an etching ground, in which parallel lines were cut by 
means of a ruling machine. 

The ruled lines were etched with hydrofluoric acid and filled 
in with Canadian balsam. The lines appeared in sharp con- 
trast. The two diagonally ruled glass plates were faced at an 
angle of go0, sealed and later bound together with aluminium 
frames. 

One of the important contributions to the halftone process 
was the invention of the highlight process. F. J. M. Gerland pat- 
ented such a method in 1883 and the Bassani Company a me- 
chanical improvement in  1925. The outstanding difficulty in the 
early days of the process was its inability to meet the demands 
for printing in quantity, rapidity, and the danger of the ink filling 
up  the spaces between dots. This required the use of highly 
coated, hard-surfaced and expensive paper. I n  the last twenty- 
five years, however, the process has been adapted to almost any 
kind of specification. Newspaper and poster plates are made 
through screens as coarse as 40 lines to  the inch and pulp paper 
periodicals carry illustrations, sharp and full of colour, printed 
from plates up to I I O  lines to  the inch. 

Colour Plates.-Photo-engraved colour plates are made to 
represent the subjects in the colours of the original colour photo- 
graphs o i  coloured designs or from objects in their natural col- 
ours. 

The early attempts to reproduce colour effects were the man- 
ual painting in of the different tints on black and white prints. 
Later stencils were used, but seldom for superin~posed and colour 
combinations. The simplest form of colour reproduction followed 
the manual process and used photo-engraved key plates and dif- 
ferent plates for each colour or shade. Later shadings and over- 
lapping plates were used to achieve colour nuances and combina- 
tions by overprinting. 

The three- and four-colour processes used in 1940 are based on 
a Latin Treatise of 1611 by Dominis who described the additive 
system of complementary colours. Isaac Newton described light 
in its colour spectrum (1666). The German Le Blon in 1722, 
living in Paris, was the first to use three-colour printing with red, 
yellow and blue printing plates. Clerk Maxwell, the English 
physicist, was the first to publish (1861) the theory of colour 

reproduction by means of three-colour light filters. Ducos du 
Hauron and Charles Cros, independently of each other, published 
in 1868 their three-colour processes. The discovery (1873) by 
H. W. Vogel of optical sensitization led to a great advance in the 
reproduction of colour copy in monochrome by the use of ortho- 
chromatic plates. 

The brothers Lumiirre of Lyon, France, gave the craft the 
Autochrome.which with other colour records by similar processes 
often serve as a colour guide when the original painting is not 
obtainable. Modern panchromatic plates are the result of the suc- 
cessive work of Vogel, Konig, Homolka, Eder, Miethe, Mees, 
Traube, Lehman, and other modern workers in the field of optical 
sensitizers. Colour separation negatives are made today on 
colour-sensitized gelatino-bromide dry plates or on colour-sensi- 
tized collodion emulsion. The old-fashioned hand-press in  the 
engraver's shop is now replaced by power presses. Colour reigns 
and is in steady ascendancy. 

Technique.-The accessories necessary for the production of 
photo-engravings are a camera, a corrected (process) lens with 
diaphragms, prism and screen. If the wet collodion process is 
used, properly cleansed glass and a silver bath are required; also 
the chemicals for development, fixing, and intensification, all of 
which are in the purely photographic department. The stripping 
department, where negatives are reversed unless made through a 
prism, requires stripping collodion and rubber solution, and +-inch 
thick glass upon which the negative films are reversed as to  posi- 
tion, either singly or sometimes assembled in a combination form 
of line and halftone. 

The photo-printing department is equipped with a mechanically 
operated whirler and vacuum printing frame, as well as a heating 
apparatus for the burning-in of the enamel image with which 
the polished copper has been coated. 

The etching department is equipped with machines in which 
the plates are etched by hand, by mechanical rockers, by acid, 
spray, blast, or by electrolysis. 

The routing department is equipped with routing machines, 
circular and jig-saws, planing, squaring, and mounting machines. 
Plates to be mounted on metal are usually sent to the electrotyper 
for that purpose. 

The engraving room has heating and cooling devices, also small 
trays containing acid for re-etching small surfaces. Proofing 
presses range from the old-fashioned hand-press and special en- 
graver's small power presses to large cylinder machines. 

L i n e  Plates.-When a negative of a line drawing which has to 
be made into a line plate has been obtained, a photographic print 
from it is made on to a piece of metal, usually zinc, which is 
first thoroughly cleansed. The plate is then coated with a bichro- 
mated ammonium solution, sensitive to light. The solution is 
poured over the plate which is then placed in a whirler in order 
to insure an even coating. 

The negative is next placed with its film side to the coated zinc 
plate and put into a screw or vacuum printing frame with a plate 
glass front, in close contact. The printing frame is then exposed 
to light (usually electric arc),  the time of exposure varying ac- 
cording to the density of the negative and the intensity of the 
light. The plate, after being slightly warmed, is rolled up with a 
greasy ink. 

I t  is then placed in a tray of clean water and the surface gently 
rubbed over with absorbent cotton. Where the albumen coating 
has not been hardened by the action of light, i t  washes away, 
leaving those parts which have become insoluble by exposure to  
light on the plate. 

The plate is dried by heat and defective lines retouched. The 
plate is then powdered with a finely ground topping powder 
which sticks to  the ink providing an effective resist to  the acid. 
The surplus resin is removed and the plate heated to  melt the 
resin. 

When the plate is cool, it is ready for etching, by placing in a 
diluted bath of nitric acid for the first etch; but before doing so, 
the margins and back of the plate are coated.with a varnish which 
prevents the acid from etching away those parts which are to  be 
left unetched. 
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BY COURTESY OF M I N T  CORPORATION,  C H I C I G O - N E W  1 0 R K  

S T A G E S  I N  COLOUR PHOTO-ENGRAVING 

1. Photographing a colour subject w i t h  a process camera. In  the camera 3. Etching the plates t o  subdue certain colours and b r ing  others out, so 
is a half-tone screen through wh ich  the image passes. The negative that  the final result w i l l  fa i thfu l ly  reproduce the original 
is thus divided in to  a great number of small "dots." I n  colour photo- 4. Making further corrections i n  the colour values, by  f~nishing and tool ing 
engraving, four negatives are usually made, one for each of the the plates 
pr imary colours (see Plate I l l )  5. Rout ing the plates, so that those parts which are not  to be reproduced 

2. The negatives are placed on sensitized metal, upon which the subject are removed f rom the p r in t ing  surface 
Is photographically pr inted 6. Pu l l i ng  the colour proofs of the completed photo-engravings 



PLATE 11 PHOTO- ENGRAVING 

PHOTOGRAPHS, "A POEM IN  SAND" BY JOHN KABEL, BY COURTESY OF THE STERLING ENGRAVING COMPANY 

EXAMPLES O F  A SUBJECT REPRODUCED BY HALFTONE SCREENS OF DIFFERENT TEXTURES 

1. 60 cross-line screen. used for p r in t ing  on the cheaper grades of paper, 3. 133 cross-line screen, used on super-calendared and dull-coated papers 
such as newspapers and posters 4. 175 cross-line screen, used when reproducing subjects contain ing fine 

2. 100 cross-line screen, used on machine-finished book paper detail pr inted on coated paper 



COORTLSY OF M E  TRU OF THE VICTORIA AND ALBERT MUSEUM 

THE PROGRESSIVE STEPS IN FOUR-COLOUR P R I N T I N G  

The colours used in four-colour pr int ing are: yellow, red, blue and black. The four colours are separated out by photography, by the medium of colour filters, 
each fi lter being the complementary to  the colour t o  be separated. viz: Blue violet for yellow printer; green for red printer; orange-red for blue printer and a 
l igh t  yellow for black printer. Photographic prints are made from the four colaur negatives on copper plates; after which the copper plates are etched, and when 
the blocks (one for each colour) are superimposed one upon the other in the pr int ing press the result is a reproduction of the original in a l l  i ts combination of 
colour. I n  the above, from left to  right, the large area is an impression from the yellow plate. Next area is the red plate printed upon the yellow. Third is , 
the blue plate printed upon the yellow and red. The smallest area is the black plate printed upon the three colours. Regularly the four plates are a l l  the same 
size. I n  the specimen shown here, successively smaller plates were used to illustrate the progressive printings 





PHOTO-ENGRAVING 
The acid is agitated, either by rocking the bath by hand or by 

machines now generally used for this purpose, in which the acid 
is sprayed by means of air or mechanical action on to the sur- 
face of the plate. When the plate has been a short time in the 
bath, it  is removed, washed and dried by heat, then powdered 
with "dragon's blood," applied in four directions so that all 
sides of the lines will be protected from the acid which is apt 
to "undercut" the lines. T h e  plate is  again heated, causing the 
resinous powder to melt and run down the sides of the etched 
lines, until the necessary depth is obtained. 

A more recent practice which saves much time is flowing a zinc 
plate with a so-called "cold enamel" solution, eliminating the 
rolling up with ink. The plate is developer1 in alcohol and is then 
ready for etching. 

The line process is occasionally used for colour work. The 
colours are generally made up of a number of "solid tints1' or 
"stipple," the usual method being to take "key prints" from the 
etched "key plate," "stopping out" or painting in those parts re- 
quired for the particular colour in which it will be printed. 
Where stipple or lines are to be introduced, shading mediums 
("benday") are usually employed. These consist of gelatin or 
celluloid sheets with the design of the particular grain, dot, line 
or stipple in relief. 

The film is rolled up with transfer ink and placed face down- 
wards on the plate, which has been gummed over on those parts 
which are not required, pressure being applied by a roller or 
squeegee to  those parts of the key plate which are to be printed 
in the particular colour. 

Each colour requires a separate plate, which is rolled up, pow- 
dered and etched in the usual way. 

H a l f t o n e  Plates.-Halftone engraving is the process by which 
full-tone subjects in monochrome and colour are reproduced. The 
negative is made in the usual way, but to provide the necessary 
reticulated surface the exposure is made through a screen This 
may be composed of grains (mezzograph), or what is most gen- 
eral, a series of lines running across each other at  right angles. 
The cross-line screen consists of two sheets of thin plate glass, 
ruled with diagonal lines of mechanical exactitude. These are 
engraved into the glass, each piece of glass being ruled at  right 
angles to the other. The lines are filled with a black pigment, 
leaving transparent spaces between. The two sheets of glass 
are placed face to face and sealed, the black lines crossing each 
other and leaving square transparent openings through which 
the light passes forming a halftone or dot image on the photo- 
graphic plate or film. 

Halftone screens are obtainable in various "gratings" or rul- 
ings, ranging from 40 to 400 lines to the inch, though for com- 
mercial use they rarely exceed I jo lines. The different rulings 
are used to suit the grade of work to be reproduced and the class 
of paper on which the illustration is to be printed. When printing 
on cheap, coarse paper, such as "news," a 60-line screen is 
usually employed. 

Plates made with fine screens require printing on a highly fin- 
ished or coated paper. For ordinary "black and white" commer- 
cial work, screens from 1 2 0  to I jo are used, and for fine colour 
reproductions, screens from 150 to 2 0 0  

The screen is secured in a holder and placed in the camera im- 
mediately in front of the photographic plate. The distance-an 
important factor-is governed by the particular ruling of the 
screen, the particular subject and the effect desired. When the 
negative is developed, the tones in the original are represented 
by a number of dots varying in area according to the tones of the 
original but of more or less uniform opacity. 

The next operation is to make a print from the negative on to 
a metal plate, usually copper. The solution for coating plates is 
composed of water, fishglue and ammonium bichromate. The 
copper plate is polished to remove grease and foreign matter. 
The sensitive solution is poured on the plate which is then placed 
in a whirler to distribute the coating evenly. 

After printing, the exposed halftone image is developed in n7a- 
ter, after which the piate is sometimes placed in a bath of aniline 
dye, rendering it  more visible. The margins and back of the plate 

are painted with asphalt or shellac to  protect them from the acid. 
The fishglue or enamel image, after being burned in, forms the 

acid resist. The plate is then placed in an etching bath of iron 
perchloride. 

The plate is etched until the fine dots in the higher lights are 
as small as it  is possible to etch them without undercutting the 
"dots." 

The "re-etcher" or "finisher" then continues a series of fine 
etching by stopping out with an acid-resisting varnish those parts 
which have been rough-etched, and applying a series of local 
etchings for the purpose of recording the highest lights. 

A proof is then pulled from the plate, compared with the origi- 
nal copy, and still further necessary alterations made. When 
approved, the plate is "finished" and mounted on wood or metal 
ready for the printer. 

When a vignetted plate is required, the design and close sur- 
rounds are protected with varnish and the extreme edges are 
treated with acid so that the "dots" on the latter are reduced to 
the smallest point; gradually results are obtained until the dots 
merge into the white paper without showing a hard edge. 

When penci! drawings are to be reproduced in halftone, it is 
usual to make a "high light" negative in which the high lights of 
the drawing and the paper on which i t  is made do not show a 
"screen." One of several methods may be employed: 

(a )  direct, when an over-exposed negative is made and certain 
stops used during the exposure, which tends to make the "dots" 
in the high lights overlap and become solid, the other tones being 
brought back to their correct relation by manipulative reduction 
of dot size; 

( b )  the Bassani Apparatzts, which, attached to the camera, 
causes a slight circular movement of the halftone screen suffi- 
cient to  veil the highlight dots and makes them disappear in the 
subsequent intensification of the negative; 

(c) a patented diaphragm of the Waterhouse or Groesbeck 
type, used at  one portion of the exposure to transpose the posi- 
tions of the highlight dots and the spaces between them thus veil- 
ing the dots which disappear when intensified; and 

(d) the indirect metlzod, entailing the use of three photographic 
plates: first, a continuous tone negative is made of the original, 
which can be retouched; from this a positive is made through a 
screen; and from the positive a negative is obtained with the 
"dots" eliminated from the highest lights, which include the 
paper surface on which the drawing has been made. 

Combination line and halftone plates are frequently made for 
commercial purposes, either by making two plates, and mounting 
finished line and halftone plates together; or by making two 
negatives, one in line and the other in halftone, stripping the 
films and combining them in their respective positions on one piece 
of glass which then forms the negative for printing on metal. I n  
this way the combined design is etched on one plate and in one 
operation. 

H a l f t o n e  Colour  Process.-When reproducing colour sub- 
jects by the halftone process, the plates are made in the same way 
as halftones, but the photographic plates must be colour-sensi- 
tive (panchromatic); when making the exposure the light not 
only passes through the prism, lens and screen but also is trans- 
mitted through what are known as "colour filters." 

Generally considered, these are either dyed (coloured) films of 
gelatin cemented between two sheets of optical glass (and attach- 
able to the lens by means of special holders), or they may be 
plain sheets of dyed gelatin, inserted in the barrel of the lens in a 
slot provided for Waterhouse stops. 

The action of the filters is identical, in that the filter allows 
only rays of light of a certain colour to reach the photographic 
plate. 

A special colour filter is used for each colour negative. Thus, 
a negative only records the colour and its component tints of 
one of the fundamental colours of the spectrum. 

To  make a negative for the yellow printing plate, a blue filter 
is used; for the red printing plate, a green filter, and for  the 
blue printing plate, a red filter. 

The light, passing through the respective filters, prevents the 
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colours and tints not complementary to  the inks in which the 
printing plates are printed from being recorded on the special 
photographic plate. 

As in the production of the halftone plate, the ruled screen 
is placed in front of the photographic plate, but for colour work, 
a circular screen, which can be turned at  different angles, is used 
for each of the colour negatives. 

The  angles of the screen must be different for each colour to  
prevent a "pattern" or "moirCV effect when the three colours are 
superimposed in printing. For one colour, the screen angle is set 
a t  45" from the vertical, and for the others a t  75" and 15" 
respectively. 

The  negatives are developed, printed on metal and etched in 
the same way as when making a monochrome halftone plate, but 
much fine etching, demanding great skill, has to be done in the 
reproduction of colour subjects. 

The "fine etcher" must possess a good knowledge of colour and 
its analysis so that the final results will approximate the colour 
original. H e  must correct the deficiencies of the colour separa- 
tions. This he does by a series of fine etchings, painting out 
certain parts and continuing the etching by local application 
of acid. 

This operation may have to be repeated a number of times, 
and many proofs are pulled from the plates before final satis- 
factory results are obtained. 

I t  is now usual t o  include a fourth colour-plate when repro- 
ducing coloured subjects. This is usually printed in grey or 
black; the "colour," however, is not dissected in the ordinary 
sense of the term, although a yellow filter is used. The fourth 
plate represents the whole of the tones in the original in their 
.proper relation to  each other, and becomes the key plate. The 
fourth printing allows for cleaner and more rapid working on the 
printing press, and a t  the same time provides a depth of colour 
and "quality" which, owing to the scientific shortcomings of the 
process, are not always possible t o  obtain. 

The plates are finished in the usual way, mounted usually on 
metal or sent unmounted t o  the printer along with progressive 
proofs which show the shades of colour used in the proofing 
and their sequence in printing. 

Halftone colour negatives are made either by the direct or the 
indirect method. I n  the first instance, each colour negative is 
made in the same way as  an ordinary halftone negative, but the 
exposure is made through a colour filter in addition to  the screen, 
thus recording on the panchromatic plate one of the primary 
colours and its shades and constituting, when developed, one of 
the halftone negatives from which a plate will be made to print 
in a certain coloured ink. 

The i%dwect method entails the use of three or four photo- 
graphic plates for each colour. The first exposure provides a con- 
tinuous tone colour-separation negative. I t  is obtained by making 
the exposure through a colour filter. 

The  full-tone negative can be retouched to assist in correcting 
colour values. From the full-tone negative a continuous tone 
positive is made and from it the screen negative. 

This concludes an outline of the principles and processes of 
photo-engraving. The casual reader is warned against any attempt 
to use the chemicals and machinery mentioned. The necessary 
skill for  their employment can only be attained after years of 
training and practical application of the process. 
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PHOTOGRAPHIC ART. Although photography was 
brought into being by artists and would-be artists in search of a 
new pictorial method, there has been comparatively little work 
produced in this medium worthy of the name of art. The major- 
ity of workers who have attempted to use photography as a 
means of creative expression have failed because of their inability 
to recognize and make use of the basic resources of the medium. 
For many years both photographers and critics failed t o  realize 
they were dealing with a new art-form that was essentially dif- 
ferent from all the other graphic processes, with the result that 
photographs were judged solely on the basis of their resemblance 
-or lack of it-to paintings and drawings. 

Before photography could take its rightful place among the 
graphic arts, i t  had to be recognized as a new and independent 
medium, containing its own unique potentialities and limitations, 
and demanding therefore a new standard of criticism based on 
the principles and properties of the photographic process. 

To  understand why this recognition was slow in coming we 
must examine several factors that have influenced the develop- 
ment and direction of photographic art. 

Technical  Evolution.-When the first successful photo- 
graphic processes were made public by  Daguerre, Talbot, and 
Herschel in 1839 (see PHOTOGRAPHY), the procedures involved 
were still difficult and uncertain and the available tools were 
extremely crude. Although some quite amazing results were ob- 
tained, photography was still in the experimental stage. 

The first substantial technical improvement came in the '50s 
when calotypy and daguerreotypy were replaced by the wet plate 
or collodion process. But even then the difficulties of cumbersome 
equipment and clumsy technique were sufficient to discourage 
all but the most enthusiastic. 

The next important change came in the '80s when the whole 
photographic process was immeasurably simplified by the inti-o- 
duction of dry plates and celluloid film. Then for the first time 
photography became flexible enough, and the technique involved 
sufficiently simplified, that it  could offer an adequate means of 
expression to the artist. Since that time films have been improved 
in speed and colour sensitivity and various accessories have been 
added to the photographer's equipment, but in all essentials the 
process used today had been perfected by 1889, just 50 years 
after the first successful demonstration. 

T h e  Painter 's Tradition.-Technical limitations were a han- 
dicap to the early photographers who attehpted to produce work 
that might rank as art, but a far more serious obstacle lay in the 
general acceptance of photography as just a new kind of painting. 
The camera had been the painter's tool long before photography 
was perfected. In  the 18th century painters used a device very 
like the modern reflex camera; the lens was focussed on the 
desired view and the image traced by hand on a piece of paper 
laid on the ground glass. Thus when i t  became possible t o  fix the 
actual image by chemical means the new process was expected t o  
be of primary importance as a n  aid to  the painter in observing 
and studying nature. However, few painters made use of photog- 
raphy in this fashion because of the time and effort required t o  
master the technical intricacies of the new medium. 

A notable exception was the Scotch painter, David Octavius 
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Hill. The disruption of the Church of Scotland in 1843 inspired 
him to commemorate the event in  a monumental painting, and 
since it was t o  include the likenesses of nearly 500 persons, Hill 
turned t o  photography for assistance in his gargantuan task. From 
1843-47, in collaboration with Robert Adamson, a young chemist, 
Hill produced a series of calotypes that are today considered 
masterpieces of photographic portraiture, while the painting these 
records were made for is deservedly forgotten. Whatever interest 
Hill's portraits may have aroused a t  the time, they were soon 
forgotten and were not rediscovered until the '90s. Meanwhile a 
battle over the question "Can photography be art?" was being 
waged on an ever-widening front. Those who contended that i t  
couldn't bc were for the most part painters, and their reasons, 
when carefully scrutinized, all reduce t o  the fact that since the 
camera was incapable of producing the equivalent of paintings and 
drawings it could not produce art. Some photographers were not 
concerned with the question and contented themselves with mak- 
ing photographs for their own sake, but a growing number felt 
that the criticism was justified and cast about for means to  
remove this stigma from their medium. 

At first they were content with swathing their models in flow- 
ing draperies, o r  creating genre studies with costumed figures and 
painted backgrounds, or combining parts of a variety of negatives 
into one composite print. But wet plates and improved lenses 
provided a shgrp, detailed image that gave their photographs a 
most unpainterly appearance. T o  counteract this, soft focus lenses 
were constructed and retouching led the way to direct pencil work 
on the negative. Finally new printing processes were devised that 
enabled the photographer to  control his results so completely that 
he could produce an imitation etching, mezzotint, drawing, or 
woodblock, a t  will. This kind of "photo-painting" achieves its 
ultimate absurdity in pictures where all traces of the original 
image have been so thoroughly obliterated that it is impossible to  
guess their photographic origin. 

T h e  Photo-Secession.-The first photographer to head a def- 
inite movement away from this kind of practice was Alfred Stieg- 
litz. I n  New York in the early 19oos, as leader of a group called 
the Photo-Secession, and as editor of two photographic maga- 
zines, Camera Notes  and Camera W o r k ,  Stieglitz campaigned for 
a return to "pure" photography-that is, photography unmixed 
with any other graphic medium. His work and the publications 
he edited had a profound effect on photography, and the 50 
issues of Camera Work (published from 1903-17) form a unique 
and beautiful record of an important chapter in the development 
of photographic art. 

The members of the Photo-Secession considered soft-focus 
lenses and the various flexible printing processes valid means of 
control for the photographer, but they eschewed all manual inter- 
ference with the camera's image as  unphotographic. Although 
many of them continued to follow the painter's tradition as far 
a s  their results were concerned, they kept to  photographic means 
in achieving those results and so made the first important step 
toward a recognition of the proper limitations of the medium. 

P ic tor ia l i s t  vs. Purist.-In the years that followed, the re- 
action against the photo-painting technique was carried to ex- 
tremes. Photographers who were primarily interested in the 
technical side of the medium carried i'purism" to such lengths 
as t o  maintain that no control of any sort should be exercised by  
the photographer, and that even the "spotting" of dust specks and 
scratches on negative or print was a violation of the medium. 
From this reaction came the modern use of the terms pictorialist 
and purist. If a photographer belonged to the first group, he was 
supposed t o  work up  his negative by hand and always strive t o  
make his resulting print look like a drawing, etching, etc., while 
a member of the purist group was supposed t o  make sharp prints 
on glossy paper using no control except in choosing his subject 
matter and camera angle. Actually, no two such clear-cut groups 
ever existed. Many so-called pictorialists used purely photo- 
graphic methods, and many so-called purists controlled (but not 
by manual operations) all of their procedures. 

But there were heated debates over purist vs. pictorialist meth- 
ods and a great deal of misunderstanding was fostered, first by 

the failure of both sides t o  define clearly the terms they em- 
ployed, and second, by a tendency on the part of many photog- 
raphers to  mistake means for ends and consider the method of 
production more important than the product itself. 

Aes the t ic  Basis of P h o t o g r a p h i c  Art.-Anyone who has 
mastered a few simple instructions can make printable negatives 
with a pocket kodak. Because i t  is impossible for the untrained 
beginner to achieve such acceptable results in any other medium, 
photography has sometimes been called "the easy art." But to  
bridge the gulf between the taking of such casual snapshots and 
the production of photographs that can be classed as ar t  is 
certainly no easy task. T o  the mastering of his tools and the 
perfecting of his technique, the photographer must devote just as 
much time and effort as does the musician or the painter. Since 
the nature of the photographic process determines the artist's 
approach, we must have some knowledge of the inherent char- 
acteristics of the medium in order to understand what constitutes 
the aesthetic basis of photographic art. 

Photography must always deal with things-it cannot record 
abstract ideas-but far from being restricted t o  copying nature, 
as many suppose, the photographer has ample facilities for pre- 
senting his subject in any manner he chooses. 

First, an infinite number of compositions can be achieved with 
a single stationary subject by varying the position of the camera, 
the camera angle, or the focal length of the lens. Second, any 
or all values can be altered by change of light on the subject, o r  
the use of a colour filter. Third, the registering of relative values 
in the negative can be controlled by length of exposure, kind of 
emulsion used, and method of developing. And finally, the rela- 
tive values in  the negative can be further modified by allowing 
more or less light to  affect certain parts of the image in printing. 
The photographer is restricted to  representing objects of the real 
world, but in the manner of portraying those objects he has vast 
discretionary powers; he can depart from literal recording to 
whatever extent he chooses without resorting to  any method of 
control that is  not of a photographic (i.e., optical or chemical) 
nature. 

But the artist's use of these controlling powers must be con- 
ditioned by two factors: ( I )  the nature of his recording process, 
and ( 2 )  the nature of his image. There is a frequent cause of 
mistaken understanding in the belief that the camera's image 
reproduces nature as the human eye sees it. On the contrary, its 
ability to  record things as  the unaided human eye can never see 
them is one of the most important attributes of photography. The 
human eye can focus on but one small area a t  a time; con- 
sequently we observe an object or a scene only by letting our 
eyes rove over i t  in a series of short jumps. The assortment of 
images thus recorded are flashed to the brain which sorts and 
edits them, automatically discarding some as of no importance 
and emphasizing others, according to its individual conditioning. 
The impersonal camera-eye makes no such distinctions; every 
detail within its field of vision can be recorded instantly and with 
great clarity. I n  the time the eye takes t o  report a n  impression 
of houses and a street the camera can record them completely, 
from their structure, spacing, and relative sizes, to  the grain of 
the wood, the mortar between the bricks, the dents in the pave- 
ment. The image that is thus registered has certain characteristics 
that a t  once distinguish it  from the products of all other graphic 
processes. I n  its ability t o  register fine detail and in its ability 
t o  render an unbroken sequence of infinitely subtle gradations, 
the photograph cannot be equalled by any work of the human 
hand. For this reason any manual interference with the image 
a t  once destroys those very qualities that give the true photograph 
value a s  an art form. 

From these two facts we may draw an obvious deduction: if 
the recording process is instantaneous and the nature of the image 
such that it cannot survive corrective handwork, then it is clear 
that the artist must be able to  visualize his final result in  ad- 
vance. His finished print must be created in full before he makes 
his exposure, and the controlling powers enumerated above must 
be used, not as correctives, but as predetermined means of carry- 
ing out that original visualization. As in the mastery of any other 
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graphic form, years of experience are necessary in photography 
before technical considerations can be made entirely subordinate 
to pictorial aims. The ability to prevision the finished print is 
the photographer's most important qualification and in order to  
attain it  he must concentrate on learning to see in  terms of his 
tools and processes. 

Havirig chosen the simplest possible equipment (so as not to 
complicate his task needlessly) he first learns by  experiment the 
potentialities and limitations of each instrument and process. He 
must learn the field of his lens, the scale of his film and paper 
emulsions; he must learn to  judge the strength and quality of 
light; he must learn to translate colours into their relative 
monochrome values a n i  know how those values are affected by 
the use of different filters. 

H e  must learn the kind of negative necessary to produce a 
given kind of print, and then learn what kind of exposure and 
development will produce that negative; then, having learned 
how those needs are fulfilled for one kind of print, he must dis- 
cover how to vary the process to get other kinds of prints. 
Gradually, with experience, this knowledge becomes intuitive; the 
photographer sees a scene or object in terms of his finished print 
without having to think of these processes any more than a 
musician playing a piece thinks of the whereabouts of the next 
note he will sound or how much pressure he will use in sounding it. 

T h e  Print.-The value of the photograph as a work of art de- 
pends primarily on the photographer's seeing before exposure, but 
its artistic value can only be determined by an examination of the 
finished print. 

Exposure records the photographer's seeing; developing and 
printing execute i t ;  so no matter how fine the original vision, 
if i t  has not been faithfully carried out in subsequent procedures 
the resulting print will suffer. The clarity of image and delicacy 
of gradation that characterize a fine photograph demand a special 
kind of surface for their best presentation. A rough surface 
destroys the integrity of the image; a smooth surface retains it. 
A shiny or reflecting surface enhances the beauty of image qual- 
ity, while a dull or absorbing surface tends to obscure it. 

For beautiful image quality, the best of the old daguerreotypes 
have never been equalled. The positives were made directly on 
the metal base and the small pictures were esteemed for their 
exquisite rendering of fine detail. The photo-painters, who did 
away with all things characteristically photographic, often used 
papers of independently beautiful surface texture for their prints. 
The result of such a combination is that the paper competes with 
the image instead of becoming a part of it. 

Among modern processes the nearest approach to the fine image 
quality of daguerreotypes is a waxed or glossy print. Unfor- 
tunately glossy paper is still held in general disfavour among 
artist-photographers. I t  is said t o  be harsh and cold and only 
suitable for commercial work. 

These erroneous beliefs are partly a hangover from the heyday 
of photo-painting and partly due to the difficulty of making good 
glossy prints. The glossy surface reveals the image with such 
clarity that minor blunders, which might escape detection on 
the more veiled, dull-surface papers, are at  once exposed. How- 
ever, the glossy surface has the advantage of a longer scale which 
makes it  possible to reproduce more of the negative and allows 
a greater latitude in reproducing extremes of tone from the 
strongest to the most subtle and delicate. When a photographer 
speaks of the warm or cold tone of a print, he is usually referring 
to its colour; a cold blue-black as opposed to a warm green-black. 
But to  use such variations of colour to emphasize the feeling of 
his picture is to misuse his medium. If he prints a snow scene 
blue-black so that i t  will look cold and a forest scene green-black 
so that it  will appear warm, he is introducing a foreign element 
into his monochromatic process just as surely as if he coloured the 
print by hand. In  black-and-white photography the effect of 
warmth or coldness should be communicated by the values in the 
print, whose colours should-at the extremes of the scale-be as 
nearly pure black and pure white as possible. (Use of obvious 
colour-tone belongs in the province of colour photography.) Ob- 
viously then, the longer scale of glossy paper gives greater op- 

portunity of producing through the values in the print whatever 
effect is desirrd 

And lastly, the luminous surface of the glossy paper, by making 
the image light-giving, comes nearer to rendering the effect of 
the original scene and so heightens the iliusion of reality. 

A good glossy print reveals the delicacy of subtle gradation, the 
lucidity of tone, and the brilliant clarity of image, that are 
unique characteristics of the photographic process. 

Subject  Matter.-It is impossible to  make any sharp distinc- 
tion between the subject matter appropriate to one graphic 
medium and that more suitable t o  another. But in the case of 
photography we can a t  least draw a few general conclusions, based 
on an examination of the work of the past and our knowledge of 
the special properties of the medium. From the wet plate era . 
we may draw two contrasting examples that  serve to indicate 
a field of endeavour in  which the photographer is least likely to 
be successful. On the one hand we have the work of 0 .  G. Rej- 
lander and Henry Peach Robinson, two men who achieved prom- 
inence for their photographic work in England during the '50s 
and '60s. I n  their best known pictures (Rejlander's Two Ways of 
Life, and Robinson's Fading Away) they attempted to depict 
allegorical and dramatic situations by combining a number of 
negatives of posed and costumed figures into composite prints. 

On the other hand we have the work of Mathew Brady, Alex- 
ander Gardner, and many anonymous photograpfiers who docu- 
mented the American Civil War. These men were bound by no 
artistic purpose; their sole aim was to record to the best of their 
ability every phase and aspect of the hostilities that their clumsy 
and limited equipment could encompass. Yet it  is in these straight- 
forward records that we perceive true photographic quality: here 
is the tremendous power and appeal of the camera's realism, the 
intensity of its vision undiluted, and these documents of the past 
still move us profoundly with their clear, objective picture of the 
horror and pathos of war. Beside these photographs the artistic 
efforts of Rejlander and Robinson appear self-conscious, stilted, 
and artificial. Their carefully posed and costumed figures look 
absurd and unreal. 

Kow this comparison makes one fact apparent: the camera lens 
sees too clearly to be used successfully for recording the super- 
ficial aspects of a subject. I t  searches out the actor behind the 
make-up and exposes the contrived, the trivial, the artificial, 
for what they really are. 

But if the camera's innate honesty works any hardship on the 
photographer by limiting his subject matter in one direction, the 
loss is slight when weighed against the advantages it provides. 
For it  is that very quality that makes the camera expressly fitted 
for examining deeply into the meaning of things. The discriminat- 
ing photographer can direct its penetrating vision so as to present 
his subject-whatever it  may be-in terms of its basic reality. 
He can reveal the essence of what lies before his lens with such 
clear insight that the beholder will find the recreated image more 
real and comprehensible than the actual object. 

The photograph isolates and perpetuates a moment of time: 
an important and revealing moment, or an unimportant and mean- 
ingless one, depending upon the photographer's understanding of 
his subject and mastery of his process. The lens does not reveal 
a subject significantly of its own accord On the contrary, its 
vision is completely impartial and undiscriminating. I t  makes 
no distinction between important detail and meaningless detail. 
Selection, emphasis, and meaning, must be provided by the 
photographer in his composition. 

Nowhere has the painter's influence had a more lasting hold on 
photography than in the field of composition. Photographers who 
have put to use every other resource of their medium still t ry  to  
emulate the work of painters in this respect. They consider com- 
position as a thing apart, having no relation to  a specific medium, 
but consisting of a set of tested rules and conventions that must 
not be contravened. T o  compose a subject well means no more 
than to see and present it  in the strongest manner possible. 
The painter and the photographer will have two different ways of 
doing this because of the basic differences between their mediums. 
I ts  capacity for rendering fine detail and tone makes photography 



PHOTOGRAPIIIC ART PLATE 111 

PHUTUGRAPHS BY COURTESY OF BRETT WESTON A N D  P A U L  S T R A N D  

Above: "Sand Dunes, Oceano," by B r e t t  Weston 
Below: "New Mexico," by Paul  Strand 
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PHOTOGRAPHS B Y  COURTESY OF A L F R E D  STIEGLITZ  A N D  EDWARD WESTON.  THE STEICHEN PHOTO 

MODERN P O R T R A I l  

Above lef t :  "Georgia O'l<eeffe," by Alfred Stie 
Edward Steichen. Below left: "Carma-Li ta ,"  t 
by Edward Weston 

R A P H  BY C O U R T E S Y  OF C O N O E  NAST PUBLICATIONS. INC. ,  COPIR~GHT 1932 

PHOTOGRAPHY 

iitz. Above r i g h t :  "George M. Cohan," 
' Edward Weston. Below r ight :  "Tedd:' 



PHOTOGRAPHY 
excel in recording form and texture. I ts  subtlety of gradation 
makes i t  admirably suited to recording qualities of light or shadow, 
and its ability to  record sharply everything within the angle of 
lens-vision from the immediate foreground to the distant horizon 
carries i t  far beyond the painter's province. The photographer 
cannot depend on rules deduced from finished work in another 
medium. H e  must learn to see things through his own eyes and 
his own camera; only then can he present his subject in a way 
that will transmit his feeling for it  to  others. 

An intuitive knowledge of composition in terms of the capaci- 
ties of his process, enables the photographer to record his subject 
a t  the moment of deepest perception; to  capture the fleeting in- 
stant when the light on a landscape, the form of a cloud, the 
gesture of a hand or the expression of a face, momentarily pre- 
sents a profound revelation of life. 

The appeal to our emotions manifest in such a record is largely 
due to the quality of authenticity in the photograph. The spec- 
tator accepts its authority, and in viewing it perforce believes 
that he would have seen that scene or object exactly so if he had 
been there. We know that the human eye is capable of no such 
feat, and furthermore that the photographer has not reproduced 
the scene exactly; quite possibly we would not even be able to  
identify the original scene from having seen the photograph Yet 
it is this belief in the reality of the photograph that calls up a 
strong response in the spectator and enables him to participate 
directly in the artist's experience. 

There can be no doubt that photography is potentially a power- 
ful and vital medium of expression. But even today many 
photographers who attempt to use it  as such still cling to the 
weak effects of photo-painting, while others imitate the work of 
abstract painters with "shadowgraphs" (recording shapes. 
shadows, and sometimes a degree of texture by laying various 
objects on sensitized paper and then exposing it to light). 

However, there has been in the past decade a perceptible 
growth of interest in and understanding of photography as an art 
medium. Museums are holding more photographic exhibitions 
every year and private collections of fine photographs are more 
numerous. The unique advantages that photography offers are 
being recognized by an increasing number of artists. The camera 
has extended their visual horizons by opening their eyes to new 
perspectives and new subject matter. 

Conception and execution so nearly coihcide in this direct 
medium that an artist with unlimited vision can produce a tre- 
mendous volume of work without sacrifice of quality. But the 
camera demands for its successful use a trained eye, a sure. 
disciplined technique, keen perception, and swift creative judge- 
ment. The artist who would use his photographic powers to the 
full must have all these, plus the first requisite for the artist in 
any medium-something to say. 

BIBLIOGRAPHY.-A~~~~~ Stieglitz, ed., Callleia Work (1903-17) ; 
Carl Sandburg, Steiclzen tlze Photographer (1939) ; Pierre Mac-Orlan, 
Atget, Photograph de Paris; Heinrich Schwarz, Daz'id Octavius Hill, 
Master o f  Photography (1931) ; Merle Armitage, Edward Weston 
(1932) ; Waldo Frank, and others, Avterica and Alfred Stieglifz: a 
Collective Portvazt (1934) ; Ansel Adams, Making a Photograph 
(1935) ; Beaumont Newhall, Photography 1839-1977 (1937) : Con- 
stance Rourke, Churlcs Shecler (1938). (E. WN.) 
PHOTOGRAPHY, the science and art of producing pic- 

tures by the action of light on chemically prepared (sensitized) 
materials. (Gr. +us, light, and ~ ~ U ~ E L V ,  to write.) 

The practice of photography depends upon the sellsitiveness 
of silver compounds to light. When silver bromide, dispersed in 
a suitable medium such as gelatine, is exposed to light, it under- 
goes a change as a result of which it  becomes developable. When. 
after exposure, it  is treated with a solution of a particular type 
having reducing properties, termed a developer, the exposed bro- 
mide is reduced to metallic silver and forms an image correspond- 
ing to the intensity of light to  which it  was exposed. (See fig. I.) 

After development, the unexposed silver bromide is removed 
by a suitable solvent which does not attack silver but dissolves 
the bromide and the picture is then permanent and is said to 
be fixed. The picture thus obtained is a ~zegative; that is, the 

light parts of the object are the blackest in the picture and the 
dark parts, which have affected the silver bromide least, are 
the brightest. 

In  order to obtain a positive picture, in which the light and 
shade corresponds to that of the original subject, the negative 
is prifzted. The negative is placed in contact with another piece 

F I G .  I.--THE P RODUCT ION O F  A P HOTO GRAPH 

of sensitive material which is exposed to light through the nega- 
tive, and this gives in turn a positive image. (See Plate I.) 

The operations required to produce a photograph are thus: 
I. Preparation of the sensitive negative material 
2 .  Exposure in a canzera 
3. Development; with the after processes, fixation, washing, 

and drying. 
4. Preparation of the sensitive positive material 
5. Printing 
6. Development, fixation, washing, and drying of the print. 
In  the early days of photography all of these operations were 

carried out by the photographer, but a t  the present time the sen- 
sitive materials, both negative and positive, are almost always 
made by manufacturing companies. I n  many fields of photography 
only the exposure, including of course the selection of the sub- 
ject, is actually carried out by the photographer himself, the re- 
maining operations being performed by others. 

A wide variety of negative materials, cameras, and printing 
processes are used in photographic operations, their selection 
depending upon the particular branch of photography under con- 
sideration. 

The chief branches of photography are: 
Amateur Photography including both the casual taking of 

photographs for record or amusement and the serious pursuit of 
pictorial photography as an art. 

Professional Photography, which may be subdivided into Por- 
traiture and Commercial Photography. 

Motiorz Picture Photography (q.v.)  both professional and 
amateur. 

Radiography, photography b y  means of X-rays, for medical, 
scientific and industrial purposes. 

Applied Photography, including many uses of photography in 
connection with the arts and sciences, such as aerial photography, 
photomicrography, astronomical photography, photographic re- 
cording, etc. 

T o  these must be added coloz~r photography. 
Negative materials are made by preparing a precipitate of sil- 

ver bromide containing a small amount of silver iodide held in a 

\ 0 

medium containing enough gela- 
tine to enable it to be set to  a 
jelly when cooled. This suspen- 
sion is termed the emulsion. The 
melted emulsion is coated upon a 
support which may either con- 
sist of glass, in which case plates 
are produced or may be a flexi- 
ble cellulose compound, in which 
case the product is termed film. 

After setting by chilling and 
drying, the material is cut t o  
suitable sizes and packed in 

F I G .  2.- DIAGRAM O F  A CAMERA light-tight containers. 
Films a r e  packed as flat films, for use in holders similar t o  

those used for glass plates, cartridge or roll films protected with 
paper to make them suitable for loading in the daylight, film 
packs, and as long ribbons for use in the taking of motion pictures. 

Cavzeras are of many varieties, the essentials being a lelns (D) 
to form the image, a shutter (C) to regulate the duration of the 
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exposure, a material holder (A) to  carry sensitive plates or film, 
and a connecting shield (B)  to protect the sensitive material from 
light other than that which comes through the lens. This is gen- 
erally extensible and then takes the form of a bellows. (See fig. 2.) 

The cameras used for various purposes are discussed under the 
section Apparatus. 

Positive materials may be used for transparencies, in which case 
they are lantern slides on glass or positive films (especially for 
motion picture photography [q .~ . ] ) .  These materials are prepared 
in exactly the same way as negative materials, the emulsion being 
modified t o  give the results desired. Usually, however, negatives 
are printed upon sensitized paper. Printing papers at  the present 
time are generally coated with a sensitive emulsion prepared either 
with silver bromide, bromide papers, or with silver chloride, gas- 
light or developing-ozrt papers. 

Previously, the most usual types of sensitive paper used were 
prepared with an emulsion containing free soluble silver com- 
pounds and were printed under the negative in strong light until 
the image was complete-printing-out papers. No development 
was required with these papers, which are, however, almost ob- 
solete now except for the preparation of proofs submitted by 
professional photographers to customers, 

Many other varieties of printing processes are known and 
some are still being used to a limited extent. 

HISTORY I 
Photography was discovered by no one man. I t  was fhe out- 

come of the early observations of the alchemists and chemists 
on the action of light, a subject that belongs strictly to the domain 
of photochemistry (q.v.). Although the blackening of silver salts 
was known in 1565, it  was not until 1727, when J. H.  Schulze, of 
Germany, used a mixture of silver nitrate and chalk under sten- 
ciled letters, that i t  was definitely recognized that this darkening 
action was due to  light and not to  heat. These experiments were 
important in that, in conjunction with those of K. W. Scheele, I 777, 
they led to  the experiments of T. Wedgwood with silver nitrate 
on paper and leather in 1802, which were reported to  the Royal 
Institution of London with the suggestion that silver chloride 
was more sensitive. These were practically failures because of the 
very long exposures required, and no means were then kno

w

n 
of removing the unaffected material and thus stabilizing the image 
against light. 

Camera.-Leaving for the time being the question of the sen- 
sitive salts, we may turn to  the evolution of the camera. This 
was the outcome of the old camera obscura, the invention of which 
is usually ascribed to Baptista Porta, 1553, though its principle 
had been indefinitely described by  Alhazen, 1100; Roger Bacon, 
I 267 ; and others. Leonardo da Vinci, who died in I 519, described 
and pictured a camera obscura in an unpublished manuscript. 
I n  1550 J. Cardan suggested the use of a speculum or concave 
mirror in front of the instrument, and D.  Barbaro, 1568, pro- 
posed convex lenses and the use of a diaphragm t o  secure greater 
sharpness of the images. E. Danti, 1573, corrected the reversed 
image by means of a mirror behind the lens, a device still in use. 
F. Risner, who died in 1580, described in his works published in 
1606 the methods of enlarging and reducing, and a portable box 
in lieu of the cumbrous fixed hut in use until then. Porta in his 
second edition, 1589, of which a n  English translation was pub- 
lished in 1658, was the first to  introduce the use of the donvex 
lens in the camera. Kepler, the famous astronomer, in his work 
on optical astronomy, 1604-161 I ,  described the use of a concave 
lens behind the convex to obtain larger images, and thus antici- 
pated the telephoto lenses of the present day. I n  J. Zahn's book, 
16G5, there was described a portable camera obscura with two 
or three lenses, to secure greater brilliancy of the image, and side 
wings to shield i t  from extraneous light; thus with the reversing 
mirror he antedated a type of modern camera. At the beginning 
of the eighteenth century the portable camera obscura had be- 
come a regular article of commerce and was used to obtain 
sketches from nature. 

T h e  Beginnings of Photography.-A. Senefelder discovered 
lithography in 1796, but, though it  was introduced in Paris in 

1802, it was not until 1813 that it  became a success and a fashion- 
able hobby. From this date until 1817 J. Nickphore Niepce was 
engaged in an examination of the French natural stones t o  find one 
suitable for the process. Since he was unable to  draw, his son, 
Isidore, undertook this work, and when the latter was called for 
military service, Niepce was impelled to produce the images auto- 
matically. In  conjunction with his brother Claude, Niepce first 
essayed photography with silver chloride on paper. The light- 
sensitiveness of iron, manganese, acids, and other compounds was 
tested, stone, metal, and paper being used as  supports. Finally, 
guaiacum resin was tried and then asphaltum, or bitumen of Judea, 
which had been in common use as an etching ground since the 
days of Rembrandt. This, becomilig insoluble in its usual solvents 
by the action of light, gave not only a resist for the etching of 
metal plates but also transparent images on glass. A successful 
result was obtained in 1822, and thus it may be said that the first 
permanent photograph was made in that year by Niepce. 

The next three years were required to  perfect the process of 
heliography, as i t  was called, and in 1826 an etched metal plate 
was sent to M. Lemaitre, of Paris, to  be printed. In  order that 
the pictures should be more distinct, they were exposed to the 
vapors of iodine. The highlights of the plates consisted of hard- 
ened bitumen; the shadows, of the bare metal; thus the contrasts 
were very poor, which led to the use of tin instead of copper. 
Lemaitre suggested silvering copper plates. These two facts are 
of importance in the subsequent history. 

Daguerreotype.- In 1826, Daguerre, a painter who had ex- 
perimented with silver salts, heard of Niepce's work and ap- 
proached the latter as to the formation of a partnership. This 
was consummated in 1829. The work which Daguerre had done 
with Kiepce had drawn their attention to the light-sensitiveness 
of silver iodide, and Daguerre discovered accidentally that the 
effect produced by exposing an iodized silver plate in a camera 
would result in an image if the plate were fumed with mercury 
vapor. The inventions of Niepce and of Daguerre were pub- 
lished t o  the world simultaneously by the French Home Minister 
in a bill presented to the House of Deputies proposing a national 
reward to the inventors. A full description of their methods was 
presented on August 19, 1839, a t  a meeting of the Academy of 
Arts and Sciences. 

The introduction of the Daguerreotype process was attended 
by complete success, The process required much care and skill. 
A silvered copper plate was buffed and burnished to a high de- 
gree of polish. I t  was then iodized by careful fuming with iodine, 
and later (1840) resensitized with bromine, and then given an ex- 
posure the duration of which was of vital importance. At first, 
exposures of minutes in bright sunlight were necessary, but later 
exposures were secured in a few seconds under favorable con- 
ditions. The development was effected by placing the exposed 
plate over a cup of mercury heated to  about 75" C. The image 
was then fixed with a solution of thiosulphate of soda and toned 
by treatment with gold chloride. The results obtained were ex- 
cellent when all the operations had been carried out correctly, and 
the process flourished, especially for portraiture, until i t  was super- 
seded by the wet collodion process in  1851. 

Ca1otype.-A preliminary notice of Daguerre's success was 
made by Arago to the Academie des Sciences in  Paris on Jan. 7, 
1839. This caused Fox Talbot, an Englishman, t o  write to  Arago 
claiming priority in regard to  the obtaining of a picture in the 
camera, and having rendered i t  permanent. Talbot began his ex- 
periments in 1834, using the camera obscura with silver chloride 
and common salt or potassium iodide as fixing agents. A com- 
munication was made to the Royal Society of London on Jan. 
30, 1839. But not until a month later did he disclose his work- 
ing method, which then involved silver iodide with excess of the 
nitrate, and fixation with sodium thiosulphate. The solvent action 
of this for silver salts had been discovered by Sir J. W. F. Herschel 
in 1819. Talbot's process was called "Calotype," and the light 
image was developed with gsllic acid, the action of which had been 
discovered independently by the Rev. J B. Reade, but had not 
been published by him. 

The developed image on a sheet of Calotype paper was the 
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BY COURTESY OF THE EASTMAN KODAK COMPANY 

E X A M P L E S  O F  NEGATIVE AND POSIT IVE PHOTOGRAPHIC P R I N T S  

1. Photographic negative, after development. L i g h t  areas appear dark and 
vice versa; r ight  side of picture appears lef t  i n  the camera 

2. Positive photographic print, made f rom negative i n  fig. 1 
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MACHINERY USED IN THE MANUFACTURE O F  FILM 

1. F i l m  coating machine 2. Solvents in drums used in  the manufacture of fi lm base 
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exact reverse, as far as light and shade were concerned, of the 
original image. Such a picture was termed by Sir J. Herschel in 
1841 a "negative." Since paper is a semi-transparent substance 
whose transparency could be increased by waxing or oiling on the 
side opposite to the image, Talbot was able to  obtain true copies 
or positives of any negative by simple contact printing upon 
another piece of sensitized paper. Talbot's process should be 
considered as the first stage in the real line of photographic 
development, the notable inventions of Daguerre and Niepce 
being merely bypaths whose chief im~ortance was the mental - - -  
stirnilus they gave to photographic evoiution. The disadvantages 
of Calotype were the somewhat long time required for printing 
and the structure of the paper. 

Herschel suggested the use of glass plates and the deposition 
of silver chloride thereon. In  1848 Niepce de Saint-Victor, the 
nephew of NicCphore Niepce, suggested albumen as the vehicle 
for the sensitive silver iodide. This process, called "Niepceotype," 
held its own until 18 j ~ ,  when Scott Archer, an English architect, 
~ubl ished his wet collodion process, which is still in use in photo- 
mechanical establishments. 

Collodion Process.-Collodion. a solution of nitrocellulose in 
alcohol-ether, was first prepared by Maynard of Boston for medi- 
cal purposes. Schonbein, the Swiss chemist, discovered nitro- 
cellulose in 1846. To  a solution of pyroxylin in ether and alcohol, 
Archer added a soluble iodide, usually with the addition of a 
little bromide, and coated a clean glass plate with the iodized 
collodion. In  the darkroom, the iodized collodion was sensitized 
by immersion in a bath of silver nitrate and formed silver iodide 
with excess of silver nitrate. The plate was exposed wet in the 
camera, developed by pouring on a solution of pyrogallol contain- 
ing acetic acid, and fixed with a strong solution of thiosulphate 
of soda for which cyanide of potassium was later substituted. 
Archer's collodion process was not patented, and in three or 
four years it  displaced both Calotype and Daguerreotype. 

The necessity for preparing the plates immediately before ex- 
posure and developing them immediately a.fter considerably 
limited the practice of photography. Spiller and Crookes sug- 
gested bathing the prepared plates in a solution of a hygroscopic 
salt, so that they could be kept some time both before and after 
exposure. This was followed by the use of hygroscopic sub- 
stances of all kinds. 

Collodion Emulsion.-In 1864, B. J. Sayce and W. B. Bolton 
described the preparation of an emulsion of silver bromide in 
collodion. With this preparation, the nitrates-the by-products 
of the formation of the silver halide from the nitrate and alkaline 
halide-were left in the emulsion. I n  1874, JV. B. Bolton showed 
that it  was possible to  wash these nitrates out, and his methods 
are still followed. 

Collodion emulsion was a practical advance on wet collodion 
but involved no improvement in the matter of sensitivity. Funda- 
mental contributions to this were made by the introduction of 
alkaline development by Major Russell in 1862. A considerable 
increase of sensitiveness was obtained with collodion emulsion, 
but the full fruit of this was reaped only with the introduction 
of gelatino-silver bromide dry plates. 

G e l a t i n e  Emulsion.- In 1871, Dr.  R. L. Maddox made an 
emulsion of silver bromide in essentially the same manner as 
that used for making collodion emulsions but he replaced collodion 
by gelatine. The matter was followed up by other experimenters, 
among whom may be mentioned J. Burgess and J. Kennett. Ken- 
nett placed on the market a dry, washed emulsion which photog- 
raphers could dissolve in warm water knd use as a coating on 
glass and thus produce their own plates. 

A great amount of experimental work was at once commenced 
on gelatine emulsions, the records of which filled the photographic 
journals between 1873 and 1885. The by-product salts were re- 
moved by washing. Abney recommended the use of iodide in 
small quantity with the bromide and found that this made it pos- 
sible to  obtain faster emulsions with less fog. Digestion, or "ripen- 
ing" as it  was called, came into use-long digestion at  low tempera- 
tures being suggested by Bennett-in 1878, and digestion with 
ammonia was used in 1876 by J. Johnson and in 1879 by Monck- 

hoven, who employed precipitation in ammoniacal solution as  the 
basis of a process of manufacturing dry plates. 

I n  1877, the commercial plates of the Liverpool Dry  Plate 
Company, Wratten and Wainwright, and B. J. Edwards were intro- 
duced, and by  1879 comparatively rapid dry plates were available 
on the market similar in type to  the slower varieties of plates 
used to-day. 

After this period, amateurs gradually ceased their researches, 
and mass manufacture became general. Considerable increases 
in sensitivencxss were made between 1890 and 1900, but since the 
latter date there has probably been little advance in the maximum 
sensitiveness that can be obtained, although materials of high 
sensitiveness are made with much greater regularity and with 
greater unifoimity than was the case formerly. 

I t  is interesting at  this point t o  record the advance made in 
photography in terms of the relative sensitivity of the process. 

I VISUAL AND PHOTOGRAPHIC SPECTRA 1 

Process 

I-Ieliography . . . . . 
Daguerreotype . . . . 
Calotype . . . . . 
WetCollodion . . . . 

I VISIBLE I 
PHOTOGRAPHIC 

THRU GLASS 
BEFORE 1875 1 / 

PHOTOGRAPHIC WITH 
,A?B, 1 QUARTZ BEFORE 1904 1 
PHOTO- PHOTOGRAPHIC 1904-1919 1 

GRAPHED , 
IN :tfvUM j PHOTOGRAPHIC 1919-1925 

' PHOTOGRAPHIC 1925-1931 ' PHOTOGRAPHIC 133-1934 
I 

I / PHOTOGRAPHIC 1914- 

I 
2 

3: I I0 sec. 
Collodion Emulsion . . 15 ,, 
Gelatine Emulsion . 1 1878 I to -&, sec. 
Gelatine . . . . . 1 1900 sec. 

Colour  Sensitivity.-The silver halides are sensitive chiefly to 
the blue, violet, and ultra-violet rays; hence, all other colours are 
reproduced as dark greys or blacks. I n  1873, H.  W. Vogel of 
Berlin discovered that the addition of certain dyes to  the emul- 
sion or immersion of the coated plates in a solution of dye in- 
creased the sensitiveness to the less refrangible colours. 

Following this, Waterhouse found that eosin sensitized col- 
lodion emulsion, and shortly afterwards Clayton and Tailfer 
found that eosin would sensitize gelatine emulsions. They ob- 
tained a patent for its use in England and France, and their 
plates were placed on the market under the name of "isochro- 
matic" plates. In  1884, eosin was replaced by erythrosine, which 
was found by Eder to be a better sensitizer, and since that date 
erythrosine has been used almost exclusively for the use of the 
so-called "isochromatic" or "orthochromatic" materials. I n  1902, 
Miethe and Traube of Berlin found that ethyl red, an isocyanine 
dye, gave strong colour sensitiveness as fa r  as the orange of the 
spectrum, and in 1905, Homolka, working a t  the Hoechst Dye 
Works, discovered Pinacyanol, a dye of structure somewhat similar 

Date 

1826 
1839 
1841 

1 ' I 
F I G .  3.- PROGRESS IN T H E  COLOUR SENSITIZING O F  PHOTOGRAPHIC 
MATERIAL 

to  ethyl red but which sensitizes very powerfully throughout the 
red. 

I t  was now possible to make "panchromatic" plates, which 
would photograph the entire spectrum without difficulty, and 
such plates were placed on the market in 1906. 

I n  recent years enormous progress has been made owing to the 
discovery of new classes of dye which confer extremely high 
sensitivity through the visible spectrum and far out into the infra- 
red. (See fig. 3.) 

Film.-The weight and fragility of the glass support led to 
attempts to  replace it  by lighter and flexible substitutes. I n  1884, 
the film roll system of photography was invented by W. H. 
Walker, the emulsion being coated on paper, and a machine for  

Time of exposure 

6 hr: 
30 mm. 

3 .. 
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continuously coating photographic paper in long rolls was patented 
by George Eastman in 1885. The sensitized paper was loaded 
into a roll holder which could be attached to the back of a camera 
in the same position as a plate holder. At first, the paper was 
waxed to reduce the printing time, but later a stripping film was 
used, this consisting of a temporary paper base coated with 
soluble gelatine, which in turn was coated with a gelatine emul- 
sion. 

This stripping film was used in the first portable roll film camera 
marketed in 1888-a box type camera with two rolls, a supply 
spool and the wind-up spool. The pictures were circular, about 
two inches in diameter, and the operator had merely to  point 
the camera and press the button. When the film was used up, 
the whole camera was returned to the manufacturing company, 
who developed and printed the pictures and reloaded the camera. 

Eastman made experiments to produce a flexible film from 
collodion, but the ether-alcohol solutions would give only films 
mhich were too thin to be of practical use. Finally the use of 
wood alcohol as a solvent for nitrocellulose was discovered, and 
a flexible film base was marketed in rolls in 1889. I n  the same 
year, J. Carbutt introduced emulsion coated on flexible sheets of 
plastic nitrocellulose compound cut from blocks. The new flexible 
film was applied at  once by Edison to the photography of motion 
pictures. 

In  1891, daylight loading film was made. The film was wound 
on a wooden core inside a light-tight box and black cloth leaders 
were attached to the ends of the film. Later, the film was wound 
inside a protective sheet of black paper leaving sufficient over- 
length to  permit loading of the camera without fogging the sensi- 
tive film. This was further modified in 1903, when a non-curling 
film was produced by coating the back of the film with plain 
gelatine. 

In  1913, roll film packing was further modified by spooling 
the film in a thin and translucent red paper, the film being pro- 
tected from light by the use inside this of "carbon" paper similar 
to that used for duplicating on a typewriter. After exposures are 
made, the photographer can write on the red paper with a stylus 
through an opening in the back of the camera. The pressure of 
the stylus removes some of the opaque black carbon from the 
sheet, so that on exposure to light the film is exposed along the 
tracks of the writing, and the image develops with the negative 
and serves for its identification. 

I n  1895, positive film was introduced for the printing of motion 
pictures, the film used previously being of the negative variety 
only. I n  1909 slow burning motion picture film was first made 
by the substitution of cellulose acetate for cellulose nitrate as 
the plastic used in the preparation of the base. 

Another method of packing films was invented in 1903 and 
was introduced on the market under the name of "film packs." 
These are now used mostly in cameras of the type originally de- 
signed for employment with dry plates. 

They have the considerable advantage of not requiring a special 
roll film back. During recent years flat cut films have taken the 
place of plates to a considerable extent especially in professional 
photography. 

I n  1917, X-ray films coated on both sides with emulsion were 
introduced. Owing to the transparency of the material to the 
X-rays, this enables double the density to be obtained, and the 
use of this film is now general throughout the world, i t  having 
almost entirely replaced plates in radiographic work. 

I n  1923, motion picture film 16 mm. wide on cellulose acetate 
base was intrpduced packed in such a manner that it  could be 
loaded into small motion picture cameras without the use of a 
darkroom. This film was designed for finishing by a reversal pro- 
cess, in which the first negative is removed by a bleaching bath, 
and a positive is then printed on the remaining silver bromide. In  
1932 a similar film 8mm. wide was introduced. The use of these 
films has led to  a great advance in amateur cinematography. 

Developing Agents.-In the Calotype process gallic acid was 
used as the developer for the latent image, but in 1851 Regnault 
of Paris and Justus Liebig simultaneously discovered the more 
energetically-acting pyrogallol, which actually allowed shorter ex- 

posures to be given. This was used also at  first for wet collodion, 
though it was later replaced by an iron salt, and for dry collodion 
plates. Until 1861, free silver nitrate was an important ingredient 
of developers; but in that year Wardley proved that pyrogallol 
alone could be used. C. Russell and J. Leahy independently 
announced alkaline pyrogallol development, the former suggest- 
ing also an alkaline bromide as restrainer. Even after the intro- 
duction of the gelatine plate, pyro-ammonia was the only de- 
veloper used until 1884, when the alkaline carbonates became 
general. In  1880 Abney discovered the developing properties of 
hydroquinone. C. Egli and Arnold Spiller recommended the use 
of hydroxylamine in 1884. I n  1888, M. Andresen of Berlin 
patented the use of paraphenylene diamine, paratoluidine diamine, 
and xylidene diamine as developers. In  1891, he patented the use 
of paraminophenol and its derivatives, especially monomethyl- 
paraminophenol, known under the trade name of "metol." 

Printing Processes.-In turning to the positive processes, 
the first was with silver chloride and excess of silver nitrate on 
plain paper, which gave prints with a rather sunken appearance, 
the image being more or less buried in the fibres of the paper, 
and daylight was essential for printing. Blanquart-Evrard, in 
1847, suggested the use of albumen to keep the sensitive salt more 
on the surface. I n  the same year, Romieu proposed salting with 
a mixture of alkaline bromides and chlorides containing gelatine 
and subsequent floating on silver nitrate solution. A few years later, 
the first coat of albumen was coagulated and a second applied, 
which gave a more brilliant glossy surface. The colour of prints 
obtained on these papers was an unpleasant foxy colour, and to 
darken this an acid was added to the fixing bath, thus causing 
sulphur toning. Le Gray, in 1850, proposed the use of a gold 
salt to improve the colour, and an alkaline gold bath was recom- 
mended by Waterhouse in  1858. D e  Caranza, 1856, recommended 
the use of platinum in lieu of gold. Albumenized paper made in 
this way and toned with gold remained the standard photographic 
printing medium until 1890. 

A. Gaudin had suggested an emulsion of silver chloride in collo- 
dion for printing-out. This was revived by Wharton Simpson, in 
1865. Paper thus prepared was introduced commercially by Ober- 
netter three years later. Humbert de Molard, 1855, proposed to 
precipitate silver chloride, wash and suspend it in solution of 
starch or gelatine snd paint the mixture on to paper. The same 
process was revived by Smith and Palmer i n  1865 and by Abney 
in 1882. From this date, gelatino-chloride or printing-out paper 
came into general use, and eventually completely displaced al- 
bumen. Printing-out papers are a t  present used in Europe, chiefly 
collodion papers containing a gold salt that obviates the necessity 
of toning, but in America their use is limited to  the production of 
rough proofs. Commercially they have been superseded by devel- 
opment papers. 

Silver bromide with excess silver nitrate was used by  Fox 
Talbot, and J. W. Swan in 1879 patented the use of paper coated 
with silver bromide emulsion not containing excess silver for 
development. I t  did not, however, come into general use until 
marketed by Eastman and by Just in 1883. Eder and Pizzighelli 
published, 1881, a n  exhaustive paper on gelatinochloride of silver 
with development, and the former, two years later, described a 
chloro-bromide emulsion. Chloride developing paper was intro- 
duced by Marion in England under the name of "Alpha" in 1889, 
and by Baekeland in America as Velox. Year by year since then 
the use of this paper has increased, special types, including a great 
variety of surfaces, being used for amateur and professional work. 

Non-silver P r i n t i n g  Processes.-Robert Hunt  was the first 
to utilize the light-sensitiveness of ferric oxalate in combination 
with a platinum salt in the hopes of obtaining images in that 
metal. But the process was a failure because he did not recog- 
nize that the ferrous salt, formed by the action of light, must 
form a complex salt in order to  reduce the platinum salt to  the 
metallic state. W. Willis in 1878 introduced the first workable 
platinum process. The great advantage of this process is that 
the pictures are permanent, as platinum is one of the most re- 
sistant of all metals. A modification of the process enables a 
platinum deposit of a sepia colour to be obtained, and for many 
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years sepia platinotype was the favourite printing process for re- 
sults of the highest quality. The high cost of platinum and the 
ease with which development papers are worked has recently de- 
creased the use of the process. 

Vauquelin in I 798 had discovered the light-sensitiveness of sil- 
ver chromate; Suckow, in 1832, observed that the bichromates 
were reduced by light in the presence of organic matter. Mungo 
Ponton, 1839, used paper treated with potassium bichromate. 
Becquerel, 1840, and Hunt. 1843, made improvements; but Fox 
Talbot first pointed out, 1852, that bichromated gelatine became 
insoluble in light, and this was patented as a resist for phnto- 
gravure, for which it is still used. 

Pretsch, Poitevin, Testud de Beauregard, Garnier and Salmon, 
and Pouncy, 1859, devised carbon processes, in which carbon 
itself in a finely divided state was used as the pigment in bichro- 
mated gelatine. But they failed to recognize the important point 
that, as the light acted first on the outer surface of the gelatine, 
those parts underlying the half tones and highlights would still 
be soluble; hence, on developing with warm water, they would 
have no anchorage to the support and would be washed away. J. 
W. Swan in 1864 patented the production of carbon or pigment 
prints by the transfer of the exposed pigmented tissue to a tem- 
porary support, on which it  was developed from the back. Prac- 
tically, his process is in use to-day, and its long scale of gradation, 
the possibility of using pigments of any colour, and the great 
stability of the pictures are much in its favour, though the neces- 
sity of day or arc-light for printing is against it. 

T .  Manly, 1905, patented a pigment process in which a de- 
veloped silver print was squeegeed into contact with pigmented 
tissue saturated with potassium ferricyanide and bichromate. 
These salts migrated to the silver image, bleached it, and the 
reduction products wandered back to the tissue, rendering it in- 
soluble in ratio to  the amount of silver in the picture, as though 
the tissue had been exposed to light under the negative. A modi- 
fication of this, known as "Carbro," was introduced some years 
ago. 

In  1905, G. E.  Rawlins reverted to an old process suggested 
by Mariot in 1866. Gelatinized paper is sensitized with bichro- 
mate, dried, exposed under a negative, freed from excess salt, and 
inked up with a greasy ink, which adheres to only the light- 
affected parts. Somewhat similar is the bromoil process first sug- 
gested in 1907 by E. J. Wall and worked out by Welborne Piper. 
This utilizes the principle stated by Howard Farmer in 1889 that 
finely divided silver imbedded in gelatine reacts with bichromates 
and renders the contiguous colloid insoluble. A bromide print 
is treated with a hardening and bleaching solution, fixed, washed 
and dried, then soaked in water, and inked up with a greasy ink, 
which takes only on those parts where there was silver. These 
processes have been used particularly by artistic workers, because 
there is complete control over the gradations and tones of the 
pictures, and any coloured ink may be used. 

There is practically no advance to be recorded in the iron 
printing processes, which are chiefly used for architects' and 
draughtsmen's plans, since Herschel's introduction of cyanotype 
in 1842. 

A process in considerable use for copying engineering drawings, 
etc., depends on the fact that certain diazo compounds are de- 
stroyed by light. Paper is coated with them and developed by a 
"coupler" which combines with the diazo compound not destroyed 
by exposure, forming a positive dye image. 

THE BRANCHES OF PHOTOGRAPHY 
A m a t e u r  Photography.- The use of photography for mak- 

ing personal records has extended very greatly since portable 
cameras and sensitive materials were introduced, and the tendency 
is continually towards a simplification of the work to be done by  
the user and a diminution in the amount of expert knowledge re- 
quired to get good results. This has resulted in the establishment 
of commercial firms to develop and print photographs made by 
the amateur, so that the great majority of photographs are now 
taken by those whose knowledge of the subject is limited to that 
necessary for making the exposures. The cameras used are chieflv 

of the folding type using a cartridge of film and are often of 
very small size. Many now use 35  mm. motion picture film. 

The film can be loaded into the camera without the use of a 
darkroom and removed after exposure for development. For 
development, the films are hung by clips in deep tanks. They 
are printed by artificial light upon gas-light or developing-out 
papers, which are made in different degrees of contrast to  suit 
the negatives obtained. As a general rule the photographic 
dealers will deliver prints from an exposed roll of film within 
two days. Enlargements are made upon bromide paper, fre- 
quently by means of enlarging cameras in which the focus is 
automatically maintained correct while the scale of magnification 
is varied. 

In  addition to  roll films, films in packs are largely used, each 
separate unit having a tab of paper attached to i t  by which i t  can 
be withdramn after exposure. A small number of amateur cameras 
still use plates or flat cut films in suitable holders. 

Photographers who prefer to  develop their own films usually 
employ a so-called "developing tank." The film is placed in a 
wooden changing box, in which it  can be wound up with a light- 
tight flexible apron on to a spool This spool together with the 
film is then transferred to a metal tank fitted with a light-tight 
lid, in which the film is developed. 

When a darkroom is employed, the duration of development 
can be determined by one of three methods: 

( I )  By observation; the development is carried on until the 
strength of the image is judged sufficient. This requires much 
experience and cannot be used with panchromatic materials. 

( 2 )  By factorial development; this system was introduced by 
Alfred Watkins of Hereford, England. The number of seconds 
that elapse from immersion in the developer to the first appear- 
ance of the image is noted. This time is then multiplied by a cer- 
tain number called the "developing factor," to arrive a t  the total 
time of development. The factor depends upon the material 
used and the composition of the developer. The method gives 
good results in the hands of an experienced worker. 

(3) Development for a fixed time at  a definite temperature. 
This method possesses the maximum of advantage and reliability. 
I t  is always used when negatives are developed in tanks and has 
largely displaced the other methods. 

Printing can be done either in a printing frame or with a small 
printing box in which the negative is placed on a sheet of glass, 
the paper placed on it, and a platen then brought down which 
secures contact and simultaneously lights an electric lamp under 
the negative. A grade of paper suitable to the contrast of the 
negative is chosen, and exposure is judged from the density of the 
negative. 

Almost all the cameras used in amateur photography are de- 
signed primarily for use in the hand and are only occasionally 
used upon tripods. I n  addition to the small portable cameras, 
many amateur photographers use reflex cameras and folding 
cameras fitted with focal plane shutters. (See PHOTOGRAPHY: 
Apparatus.) 

Advanced amateur photographers have contributed very much 
to the development of photography. They were among the first 
to employ colour sensitive plates, to use lenses of special types, 
such as telephoto or extremely wide aperture lenses, to study the 
printing processes, and to develop the artistic use of photography. 
(See PHOTOGRAPHY : Pictorial.) 

Professional  Photography.- The earliest photographic por- 
trait appears to  be the Daguerreotype taken of his sister by J. W. 
Draper of New Pork in 1840. The sitter was made up with 
white powder and photographed in full sunlight, an exposure of 
5 minutes being given. The Daguerreotype process came into 
general use for portraiture, the plates being protected by  glass 
in small leather cases, and these represented the common form 
of portraiture until the wet collodion process was introduced in 
1851. 

The early collodion portraits consisted of a glass negative de- 
veloped so that the silver deposit was white and backed with a 
black varnish or material so that they appeared as positives re- 
sembling Daguerreotypes. They were sold in cases exactly 
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resembling those used for Daguerreotypes and are often mistaken 
for Daguerreotypes a t  the present time. They are properly known 
as Ambrotypes. 

I t  was not until about 1860 that Ambrotypes were supplanted 
by albumen prints made from collodion negatives, these being 
made generally in two standard sizes-the carte-de-visite and 
cabinet. These were preserved in albums, and the period when 
the family album was in common use represented that of greatest 
prosperity for the professional photographer. These portraits 
were taken in glass covered studios arranged to supply the maxi- 
mum of daylight. Elaborate backgrounds were used, and studio 
accessories of ornate and artificial type were commonly employed. 
Retouching on the negative was used often to an excessive degree, 
this being necessitated both by the vanity of the sitter and the 
pronounced ultra-violet sensitiveness of the collodion plate. I n  
considering the evolution of portrait photography, it  should not 
be forgotten that as early as 1843 D. 0. Hill in Glasgow had 
used the Calotype process to make portraits which in dignity and 
artistic quality rival any that have ever been produced. 

The "album" period lasted after the introduction of the dry 
plate, and modern photographic portraiture may be held to have 
had its beginnings only about 1900. The albumen process, how- 
ever, was superseded by shiny, purple, gold-toned printing-out 
papers. 

The modern development of portraiture has been influenced 
largely by "home portraiture" and by the use of artificial light in 
the home or elsewhere. The first arose from the entry into the 
profession of artists, usually without studio experience, who be- 
lieved that they could obtain more characteristic portraits in the 
everyday surroundings of patrons, and of experienced photog- 
raphers who operated over a wide field without the need of main- 
taining an expensive studio. This type of phot'ography has become 
very successful. 

Artificial light was introduced primarily to make the photog- 
rapher independent of the vagaries of the weather. Since the use 
of artificial light made any large room suitable for use as a studio, 
and the influence of home portraiture encouraged the replace- 
ment of artificial backgrounds and accessories by the natural 
surroundings of a room, the studio has lost much of its artificial 
character. 

I n  a reaction from the elaborate backgrounds of the 'gos, 
many photographers employed almost perfectly plain backgrounds 
for portraiture, these being conspicuous in the work of Hollyer, 
Craig Annan, and Furley Lewis in England, of Hofmeister and 
Perscheid in Germany, and of MacDonald in New York. 

At the present time portraits of the better class are usually 
supplied of large size, 6 X 8 in. and upwards, and in folding 
mounts which protect the surface of the print. 

I n  the United States negatives are taken very largely on flat 
sheets of portrait film, developed in tanks in a vertical position, 
and printed either by contact on developed chloride papers or by 
enlargement on bromide or chloro-bromide papers. The use of 
enlargement for making portrait prints has increased greatly 
owing to the introduction of automatically focusing projection 
printers. I n  Great Britain much printing is still by contact on 
bromide paper and on the more sensitive grades of chloro-bromide. 
Retouching is still used very largely in portraiture, but the in- 
creasing use of panchromatic materials tends to  diminish its 
extent. 

In  addition t o  the high grade professional portraiture discussed 
here, there is a very large industry in the supply of cheap por- 
traits t o  the masses, especially in the large cities and the pleasure 
resorts. The negatives are taken by artificial light on strips of 
film or in a camera so arranged that several can be taken on one 
plate and are printed as rapidly as possible on strips of paper 
which are usually cut to  the size of post cards or even smaller. 
A still cheaper grade of portrait is produced by the "ferrotype" 
process on dry collodion coated on black japanned metal, this 
being the modern representative of the Ambrotype process. Sim- 
ilar pictures made with wet collodion have survived from 1860 
as  "tintypes." 

A more recent introduction consisted of an automatic apparatus 

by which on the introduction of a coin into a slot a series of 
photographs were taken and finished by a reversal process, a strip 
of positives on paper being delivered t o  the customer in a few 
minutes. 

Commercial  Photography.- In addition to portraiture the 
professional photographer has been accustomed to make mis- 
cellaneous photographs of buildings, machinery, or articles of 
merchandise which might be required for commercial purposes, 
but in the last 20 years this branch of photography has developed 
so greatly that it  has become the work of a specialized group of 
"commercial photographers," and except to a small extent it  is 
no longer carried on by portrait photographers. 

The work of the commercial photographer is of the most varied 
character, but i t  may be divided into three sections according to 
whether the photographs are intended for use as a record, often 
necessary in engineering and construction work, to replace samples 
for the salesman to carry in  soliciting orders, or for use in adver- 
tising. I n  the second field the photographs are often coloured by 
hand, a process which is almost obsolete in other branches of 
photography but which is rendered necessary by the absence of 
any cheap and satisfactory process of natural colour photography 
upon paper. Photographs for use in advertising may be designed 
either to  represent the article, as  in those employed for catalogue 
illustrations, to show the actual use of the article in the hands of 
the consumer and thereby to create a desire for it, or merely to 
attract attention. This field of commercial photography gives 
great scope for artistic composition and has developed very 
greatly of recent years. 

Two characteristics of commercial photography are its use of 
suitably trained models, who are chosen with the greatest care, 
and the employment of special means for the photography of 
coloured objects. 

Panchromatic materials and light filters were adopted by com- 
mercial photographers as soon as  they were available, and a thor- 
ough understanding of their use is essential to satisfactory work 
a t  the present time. The apparatus used in commercial photog- 
raphy is remarkable chiefly for its adaptability and portability; 
i t  is necessary to  photograph all kinds of objects in all sorts of 
places, and only a small portion of the work can be done in the 
studio. 

Commercial photography is growing rapidly, a fact evident from 
the extensive use of photographs in advertisements. 

Applied and Scientific Photography.- Photography is 
used in science and industry primarily to  make a record which can 
then be studied and measured. I t  can also be used to facilitate 
the copying of documents, etc., photographic methods having the 
advantage of accuracy and speed. For this work a so-called 
"Photostat" camera is used in which a roll of paper is employed 
on which the document is recorded. (See Plate III., fig. 2 . )  The 
result is in the form of a negative and for many purposes these 
negatives are satisfactory; if positives are required, the nega- 
tives are re-photographed in the same camera. 

I n  addition t o  its use in libraries, and so forth, for circulating 
extracts from books or copies of letters and other documents, 
photographic recording is now used very largely for the prepara- 
tion of legal records, especially in connection with real estate. 
For such purposes a special "ledger" paper is used coated with 
emulsion on both sides, so that the photographs can be bound into 
books in the minimum space. 

For the photography of ancient or falsified documents use is 
made of ultra-violet light, by means of which it is possible to  
decipher palimpsests, forgeries and so on. 

Another application of photography t o  recording is that of the 
so-called "Factograph" camera. (See Plate III. ,  fig. 3.) 

This camera includes a spool of sensitive paper on which the 
record can be made, a lens and lighting box being placed in front 
of it  so that when the camera is pressed down on an object such as 
a metre dial to be photographed lamps supplied by dry batteries 
will illuminate it. The object will then be in focus on the paper 
and many records can be made in quick succession. 

Another special device carrying out the same idea is that due 
to G. L. McCarthy, who has designed a camera intended to 
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BY COURTESY OF ( 2 ,  3 ,  6 )  T H E  EASTMAN KODAK C O M P A N Y .  ( 4 )  CARL Z E I S S ,  I H C . ,  ( 5 )  E .  L E I T Z .  I N C . ;  PHOTOGRAPH.  ( I )  ROYAL A I R  FORCE O F F I C I A L  (CROWN COPYRIGHT R E S E R V E D )  

CAMERAS FOR SPECIAL T E C H N I C A L  W O R K  

1. Hythe gun camera for training aviators in the use of the machine gun 4. Zeiss phototheodolite for surveying by photography 

2. Photostat camera for the reproduction of documents 5. Set-up for photographing a stain on cloth 

3. Factograph camera for photographing meters 6. Photographs of wedge spectra made on plates sensitized to the infra-red 



PLATE IV PHOTOGRAPHY 

PHOTOGRAPHY USED IN SURVEYING 

One of a series of  photographs taken with a phototheodolite, and a contour made from them 
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FIG. 4.-SEISMOGRAMS FROM THE U.S. COAST A N D  GEODETIC 

photograph upon a strip of motion picture film all the checks 
passing through a bank. This camera, which is known as the 
"Recordak," provides a permanent record which greatly dimin- 
ishes the risk of fraud. A more recent form of this camera, known 
as the "News Recordak" is employed to photograph newspapers on 
35 mm. film, so providing an enormous reduction in storage space. 

Special cameras have also been designed for photographing the 
inside of rifle barrels in order to study the erosion of the bore, 
for lowering into oil wells in order to  photograph the shaft, and 
for use with cystoscopes t o  photograph the interior of the body. 
All these cameras involve the optical principles of the periscope 
(9.v.). 

An interesting application of photography is the so-called "gun 
camera" designed by the Royal Air Force in 1916 and used for 
the training of military aviators. (See Plate III. ,  fig. I . )  With 
this camera, which resembled in shape a machine gun, an aviator 
in training engaged in mock combat photographed his adversary, 
and on development the film showed the accuracy of his aim. 
High speed motion picture cameras, enabling photographs to be 
taken at  speeds of several thousand a second are much used for 
the study of fast moving mechanisms. 

The greatest application of photography is, however, to general 
recording. The  use of photography for recording the movement 
of physical instruments is mentioned as early as 1876 in Tis- 
sandier's handbook of photography. As a rule, any physical 
instrument can be made t o  record photographically. Thus, a 
galvanometer reflects a beam of light by means of a mirror, the 
movements of which are controlled by the current in the instru- 
ment. If the light is allowed t o  fall on a photographic material 
which is moving, a record will be obtained. Convenient cameras 
for this purpose use plates allowed t o  fall a t  uniform rates or 
rotating drums covered with paper or film. 

A very wide application of photographic recording is found in 
the osciilograph, which is used for many purposes in addition to 
its primary one of recording the wave form of intermittent or 
alternating electric currents. 

The electrocardiograph is an oscillograph adapted to the record- 
ing of the very weak currents produced by the heart. 

The applications of photographic recording are innumerable; 
its use for magnetographs and seismographs should, however, be 
mentioned. (See fig. 4 . )  When the mirror is attached to a dia- 
phragm, sound can be recorded and analysed. (See MOTION 
PICTURES.)  

I n  connection with science, photography is used ( I )  for re- 
cording visible images; ( 2 )  for integrating radiation over long 
periods; ( 3 )  fo r  detecting invisible radiation; ( 4 )  for measuring 
the intensity of radiation Classes I and 2 covering the record- 
ing of visible images whether for a long or a short time cannot, 
of course, be separated and cover between them by far the 
most important applications of photography. 

SURVEY MAGNETIC OBSERVATORY NEAR HONOLULU. HAWAII 

As t ronomica l  Photography.-One of the branches of 
science to  which photography is of the greatest importance is 
astronomy. At the present time visual observation in astronomy 
has been replaced almost entirely by photography. A photo- 
graphic plate is used in the focal plane of the telescope, and the 
observer's work is reduced to directing the telescope towards 
the object to be photographed and correcting any irregularities 
in the driving clock, which would produce a shift in the position 
of the image upon the plate. 

I n  the case of reflecting telescopes. the photographic focus is, 
of course, identical with the visual focus, since mirror systems do 
not involve chromatic aberrations, and for this reason as well as 
because of their lower cost, all modern telescopes of the largest 
size are of the reflecting type. A certain number of refractors 
have been made with photographic correction of their lenses, 
but most of the large refractors are corrected only for visual 
rays, and with these photography is done on green sensitive plates 
through a strong yellow filter, so that the record is made by green 
light.' 

Stellar positions are now determined entirely photographically, 
the micrometer eyepiece no longer being used. I n  this connection, 
the astrographic chart should be mentioned. (See ASTRONOMY.)  
A notable advance made possible by photography is the accurate 
determination of the parallaxes of the nearer stars. The number 
of stars observable has been greatly extended by photographic 
means, the IOO in. reflector a t  Mount Wilson recording stars of 
the twenty-first magnitude; that is, about one million times 
fainter than the faintest stars visible to the naked eye. And i t  
may be confidently anticipated that the projected 2 0 0  inch re- 
flector, when completed and used photographically, will make a 
proportionate increase. 

Spectroscopy.-In spectroscopy (q.v. ) ,  visual observation has 
also been replaced by photography. The ease, indeed, with which 
the ultra-violet and violet parts of the spectrum could be photo- 
graphed has led perhaps to an undue amount of attention being 
concentrated on those regions. The photography of the longer 
wave-lengths of the visible spectrum became possible only after 
the discovery of the isocyanine and carbocyanine dyes, a t  the 
beginning of the twentieth century. Using the new sensitizing 
dyes discovered in 1931 and the following years it  is possible 
to photograph the spectrum as far as 1,350 m p  with ease. (See 
Plate I I I . ,  fig. 6.)  

I n  the ultra-violet, ordinary photographic plates are satisfac- 
tory down to 230 mp, but below this the absorption of the gelatine 
becomes serious. V. Schumann first investigated the short wave- 
length region from 1 2 0  m p  to 2 0 0  m p  by means of plates pre- 
pared vith a minimum of gelatine. Recently, satisfactory photo- 
graphs have been made in this region on ordinary plates sensitized 
with fluorescent bodies. 

Photomicrography.- The application of photography to 
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microscopy covers a wide range. Small cameras are fitted to 
ordinary visual microscopes and used to make records of value 
chiefly for reference. I n  a more elaborate apparatus, a camera 
on a stand is swung over the vertical microscope, but for serious 
photomicrography, it  is usual for the camera and microscope to 
be mounted on large stands or preferably on one rigid optical 
bench together with the illuminating system. 

Recently, special photomicrographic apparatus has been built, 
in which the ordinary microscope is replaced by a part of the op- 
tical bench itself, such apparatus being particularly designed for 
the photomicrography of metal specimens. 

For many years, the highest powers of the microscope were 
used only for the examination of bacteria and of test objects, 
such as the minute structure of diatoms, but the demands of 
the metallurgists and of research bacteriologists are now reaching 
to the utmost limit of the resolving power of the microscope. 

Since resolving power is limited by the wave-length of the light 
used, photomicrography with ultra-violet light is now of value. 
I t  has been used with remarkable results in the fields of biology 
and is also being applied to the study of the minute structure 
of metallic alloys. 

Apparatus for this purpose designed by A. Kohler was intro- 
duced by Carl Zeiss in 1914. 

I n  the photography of stained specimens the control of the 
colour of the light is of great importance, and for this purpose 
sets of light filters have been designed by means of which stains 
can be photographed by light exactly complemenlary to that 
which they transmit. The maximum contrast is thus obtained. 

Phototopography.-Col. Laussedat of the French army was 
the pioneer in the application of photography to surveying, and 
since photographic surveying is more suitable for mountainous 
countries, it was in the Alpine regions of Europe and the moun- 
tain chains of Canada that the largest areas were first surveyed 
photographically. Dr.  Deville, late surveyor-general of the Do- 
minion of Canada, studied the subject very exhaustively and wrote 
a number of books on the subject, and the Russian surveyors 
have also used photographic methods on a large scale, especially in 
their surveys of Siberia. 

I n  order to make a photographic survey, two photographs are 
taken of the same area from different known positions which are 
plotted on the map. Lines are then drawn from the positions to 
each identifiable point on the map and object in the photograph 
until the complete survey is accomplished, this plotting being done 
after the manner of a plane table survey but with the advantage 
that the detailed plotting is done in the office and is therefore 
independent of the weather, the only work done in the field being 
the photography. The cameras used for the purpose are of rigid 
construction and have levelling mounts so that they can be levelled 
precisely. Elaborate photo-theodolites have been devised for the 
purpose, notably a beautiful instrument designed by Zeiss, but 
simpler cameras are also quite satisfactory provided that they are 
rigidly made. (See Plate 111. fig. 4.) No considerable area can, 
of course, be mapped without a skeleton of positions determined 
relatively to  each other with precision, and the primary triangu- 
lation is therefore made over the area to be mapped, other points 
then being interpolated from the photographs. 

Another method of photo-surveying is by the use of the prin- 
ciple of stereoscopy. Two photo-theodolites are put a t  the oppo- 
site ends of a measured base and exposures made in which the 
same objects are included. From the photographs distances can 
be measured by the use of the stereo-comparator designed and 
perfected by Prof. Pulfrich of the optical research establishment 
of Carl Zeiss at  Jena. A notable advance in this field of stereo- 
scopic photo-surveying was made when Captain von Ore1 of 
the Austrian army developed the stereo-autograph, which is a 
three-dimensional pantograph which can be used in conjunction 
with a stereo-comparator and will plot a map directly from the 
photographs. Stereo-photo-topography is now the most advanced 
of photographic methods of survey; its accuracy is high, and it 
is very rapid. I t s  drawbacks are the high cost of the instruments, 
the necessity for base measurement, which is not always easy, 
and the considerable weight to he transported. (See Plate 1V.) 

A e r i a l  Photography.- Photography from the air is utilized 
for military purposes as well as for surveying. I ts  use during the 
World War was very extensive, thousands of negatives being 
taken every day by the armies. The first aeroplane cameras were 
modifications of standard cameras with usually a focal plane 
shutter, and the material was generally plates carried in holders 
and later in magazines adapted for  quick changing. Hand- 
operated cameras using magazines were later developed and were 
used largely in 1916 and 191 7 Later, semi-automatic plate cam- 
eras were designed in which the observer released the shutter while 
the mechanism a t  the same moment operated the changing of the 
plates. In  the last years of the World War ( 1 ~ 1 ~ - 1 ~ 1 8 )  these 
cameras were made of very considerable size as well as of 
very considerable weight, sometimes as many as 50 plates each 
of which measured 18 cm. X 24 cm. in size and were carried in 
a camera at  one time. 

Towards the end of the World War film cameras were developed 
which were capable of carrying rolls of film giving IOO exposures 
18x24 centimetres in size. The great advantage which cameras 
of this kind have over other cameras is, of course, the light 
weight of the material used. I n  the year 1918 entirely automatic 
film cameras were made, the changing of the film and the expo- 
sure being carried out by means of a motor which might be 
either electrical or driven by the wind. (See Plate V., fig. I.) 
Automatic film cameras are now used almost exclusively, in view 
of their superiority over plate cameras. 

From the photographic point of view the most important 
phenomenon encountered when working from a great height, as 
in an aeroplane, is the scattering of the light by the atmosphere, 
an effect which is generally known as haze. Since this scattering 
is greater for shorter wave-lengths of light, i t  can be eliminated 
to a considerable extent by the removal of the blue light and by 
the use of only longer wave-lengths. In  order to accomplish this, 
the materials used are generally sensitive to red light, and filters 
can be used with satisfactory results as to  exposure; under such 
conditions great penetration through hazy atmosphere is possible. 
Excellent photographs have been taken from the greatest height 
reached by an aeroplane, and by balloon from the stratosphere. 

While aerial photography is an immense aid t o  the military 
both for the detection of enemy operations and also for the 
preparation of maps, its application to precision surveying is 
subject to limitations. I t  is not possible to  note with sufficient 
accuracy the height and angle of the aerial camera for a map to 
be made without correction for errors, and consequently aerial 
sfirveying requires the provision of bases of known position on 
the ground which can be included and used to scale and correct 
the photograph. This limits its use in surveying ( q . ~ . )  since such 
measured bases are not always available. Nevertheless there are 
many purposes for which aerial surveying is very well adapted. 
A fire survey of a city can be made with sufficient accuracy by 
aerial photography a t  less than one-tenth of the cost of a corre- 
sponding ground survey. This makes it  possible to repeat the fire 
surveys of rapidly growing cities a t  much more frequent intervals 
than could be done otherwise. Surveys of lakes and forests can 
be carried out by the aeroplane rapidly and with sufficient 
accuracy for many different purposes. (See ARCHAEOLOGY; 
SURVEYING.) 

Radiography.  (See RADIOTHERAPY ; X-RAYS, NATURE OF.)- 
I n  this branch of photography very special conditions of work are 
involved. From its introduction in 1896, when X-rays were dis- 
covered by Rontgen, the field of radiography-almost entirely in 
connection with its medical application-has grown until a t  the 
present time approximately as many negatives are taken by means 
of X-rays as are made in portrait studies. 

The earlier radiographs were made on plates of the same type 
as those used for portraiture; improvements were made by  the 
introduction of large quantities of silver salt into the emulsion, 
while later attempts were made to load the emulsion by  the 
addition of salts of other metals in such a way that the absorption 
of the X-rays would be increased and high sensitiveness obtained. 
There is reason to believe that these attempts were based on an 
incorrect understanding of the laws of the ahsorption of the 
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X-rays. A considerable advance in the technique was made when 
double-coated film was introduced, a special X-ray emulsion being 
coated on both sides of the film, so that the image was formed 
half on the front and half on the back. I t  is customary to use 
such films in combination with one or more, generally two, so- 
called intensifying screens. These intensifying screens consist of 
a layer containing calcium tungstate coated on a suitable sup- 
port. The calcium tungstate fluoresces under the influence of 
the X-rays, transforming a portion of the X-rays into light which 
is active photographically. The general method of working, 
therefore, is to expose the film in a cassette; that is, a holder in 
which the film is pressed into contact with an intensifying screen 
on each side. 

One of the great difficulties in obtaining radiographs of good 
quality, especially when photographing through portions of the 
body of considerable thickness, is . 
the presence of scattered radia- 
tion or secondary X-rays pro- 
duced by  the scattering of the 
primary X-rays in  the tissues. 
Measurements have sho-fin that 
the scattered radiation generally 
accounts for as much as three- 
fourths of the entire density of a 
radiograph taken through the 
body, and since this scattered ra- 
diation does not contribute to  the 
formation of the image, i t  natur- 
ally produces a great lowering of 
contrast and general loss of detail 
and quality. The best method 
of eliminating this is the use of 
what is known as the "Potter- 
Bucky" diaphragm, which consists - - 
of a grid formed of strips of 
lead foil pointing toward the 
source of the X-rays. This dia- 

subject photographed and the 
phragm is placed between the ~ ~ ; , ~ ; ~ ~ ~ ~ ~ ~ ~ D ~ ~ ~ ~ M  USE 

film. I n  order to prevent its forming shadows, the diaphragm is 
moved during exposure, and under these conditions the strips of 
lead cut out much of the scattered radiation, which is not proceed- 
ing from the source of X-rays but is scattered in all directions, and 
thus enable the image to be formed to a much greater extent by 
the direct X-rays coming from the focal point. (See fig. 5.) 

For  dental work the film is supplied in special packages to be 
held inside the mouth, usually with a backing of lead foil to stop 
secondary radiation and to enable the package to be moulded to 
the shape of the mouth. Dental radiography has been extended 
very rapidly, and radiographs of the teeth are among the most 
valuable guides to  the operations of the dental surgeon. 

(C. E. K. M.) 
THEORY OF PHOTOGRAPHY 

T h e  Sensi t ive Material.-If a photographic negative be ex- 
amined under a microscope, it will be seen to consist not of a 
continuous homogeneous surface but of discrete, small silver 
grains occurring chiefly in clumps. (See Plate V., fig. 3 ) These 
silver grains are derived from the structure of the original sensi- 
tive emulsion. This is shown in Plate V., fig. 4, where we see that 
the developed grains correspond in general form and position to  
the undeveloped silver bromide grains from which they were 
produced. 

If the emulsion is removed from a sensitive film and spread out 
under a microscope in a thin layer, it will be seen that the silver 
bromide is in the form of crystals, these being usually flat crystals, 
generally hexagonal or triangular in  shape. (See Plate V., fig. 5). 
These crystals are very small, in. or less across; there are 
great numbers of them in a film, several thousand million in a 
square inch, and their size depends upon the way in which the 
emulsion was made. 

If an emulsion is made by adding a solution of silver nitrate 

to one of bromide in the absence of gelatine, the silver bromide 
formed will settle out in coarse flocks, but if a small quantity of 
gelatine be added to the solution, the silver bromide will be 
precipitated in  a much finer form and will remain in suspension. 
In  making an emulsion, therefore, gelatine is added t o  the bromide 
solution, and the mixture is brought to the proper temperature, 
then the silver nitrate solution is added, and the whole is heated. 

When first mixed, the emulsion by  transmitted light appears 
of a deep ruby colour. As heating is continued, the colour changes, 
becoming finally a bluish gray. Examination of the precipitate by 
means of X-rays has shown that the silver halide is crystalline 
from the beginning, the changes in colour and absorption being 
due merely to an increase in  the size of the crystals. As this 
increase in size proceeds, the emulsion gains in sensitivity, but 
the chief increase in sensitivity occurs after the bulk of the 
gelatine has been added. After the emulsion is set it is cut up 
by squeezing it  through a sieve and then washed to remove the 
soluble salts. I t  is then further ripened to obtain the sensitiveness 
required. 

The sensitiveness obtained depends to a very large extent upon 
the particdar kind of gclatine used, some gelatine giving high 
sensitiveness, while other samples, apparently of the same chem- 
ical and physical properties, will not give good sensitiveness how- 
ever long the heating is continued. As will be shown later, this 
has been found to be due to a small impurity carried i n  the 
gelatine. 

The crystals in an emulsion vary very greatIy in size, their 
size and distribution being controlled by  the conditions under 
which the emulsion was precipitated and digested. The sizes of 
grains which occur in an emulsion are directly connected with 
photographic properties of that emulsion. 

When the grains cover a wide range of sizes, the emulsion is 
suitable for making negatives; it  usually has a high degree of 
sensitiveness and a low degree of contrast. When, on the other 
hand, the grains are small and uniform, the emulsion has a high 
degree of contrast and a lower sensitiveness, such emulsions 
being used for positive film or lantern slide making. 

If we suppose that the same amount of photo-chemical product 
(latent image) makes either a large or a small grain developable, 
then, other things being equal, the larger grain contributes a 
larger amount of silver to the image and thus gives more density 
for the same amount of light action than a smaller grain. For 
this reason alone, emulsions containing large grains would be 
more sensitive than those containing small grains, but experiment 
has shown that this is not the only factor and that, on the aver- 
age, larger grains require less light action to become develop- 
able than small grains. Further, it has been shown that the seat 
of this sensitiveness is concentrated in specks in the grains, and 
the sensitiveness of the grain depends upon the presence and the 
number of these sensitive specks. 

Since they differ in nature from the silver bromide, it  was 
suspected that the specks were derived from the gelatine, since 
some gelatines give emulsions which are much more sensitive than 
others. A material was extracted from gelatine which was identi- 
fied by Dr. S. E. Sheppard with allyl mustard oil, which in am- 
moniacal solution becomes allyl thiocarbamide. Ally1 thiocar- 
bamide reacts with silver bromide, and the compound of the two 
in alkaline solution produces silver sulphide, so that the sensitizing 
specks may consist of minute traces of silver sulphide on the 
surface of the silver bromide grain. The ripening process in the 
preparation of gelatine-bromide emulsions may therefore be 
ascribed partly t o  the growth of grains of larger sizes froill those 
of small dimensions and partly to the production of the sensitiz- 
ing specks of silver sulphide on the surface of the grain. Silver 
itself may also be associated with the specks. 

The exact action of light upon the silver halide and the nature 
of the product which renders the grains developable is not well 
understood, although recent work is tending to define the issue 
and to suggest that we are not far from the complete solution 
of the problem. The exposed silver halide, which changes to  silver 
in development, is k n o ~ m  in photography as the "latent image." 
and the problem of the nature of the latent image has been a 
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subject of speculation from the earliest days of the science. 

The theories put forward as to the nature of the latent image 
may be roughly divided into physical and chemical: 

The  physical theories include theories of disintegration and of 
depolymerization as well as theories of the formation of the 
image without involving any assumption as to its actual nature, 
such as  the theories of molecular strain and of photo-electric 
emission of electrons. 

The latent image has certain definite chemical properties. I t  
is normally stable, since i t  has been known to persist for many 
years. I t s  fundamental property is that of facilitating the depo- 
sition of silver in  a reducing agent, such a s  a developer. I t  can 
be destroyed by powerful oxidizing agents, such as chromic acid 
or acid permanganate. These properties seem to call for the 
existence of some definite chemical individual, and it would 
appear, therefore, that the latent image must consist of some re- 
duction product of silver bromide. Those which have been sug- 
gested are silver sub-bromide and metallic silver. 

The  existence of silver sub-bromide is doubtful; the formula 
AgBrz has been proposed but it  has never been prepared in a 
pure state. All attempts to  prepare it  have resulted in mixtures 
or solid solutions of silver bromide with metallic silver. While 
the theory that silver sub-bromide was the material of the latent 
image was accepted for many years, i t  is now generally agreed 
that the image consists of metallic silver in very small amounts 
formed by the reduction of silver bromide. 

When light falls upon a crystal of silver bromide, therefore, 
i t  produces a small quantity (perhaps a few hundred or a few 
thousand atoms) of silver. The size or condition of this speck 
of silver determines whether or not it  will act as a nucleus to 
make the crystal developable. The production of the silver ap- 
pears to be greatly facilitated by the existence on the crystal 
of small specks of foreign material, presumably, from Sheppard's 
work, mainly silver sulphide. The mechanism of this action is 
still under discussion. 

Dr. Sheppard and his colleagues have developed a theory which 
they term the "concentration speck theory," according to which 
the action of the sensitizing speck is to  concentrate the energy 
falling upon the silyer bromide and enable silver to be liberated 
a t  the boundary of the speck. Toy and Trivelli have suggested 
independently that the chief action of light is to increase the con- 
ductivity of the silver bromide, and Trivelli suggests that an elec- 
trolytic action then ensues as a result of which metallic silver is 
deposited in contact with the silver sulphide speck. Hickman and 
others have postulated that a sensitizing speck must be an accep- 
tor for the halogen set free, and many mechanisms have been sug- 
gested for the reaction. Much work remains t o  be done on this 
problem, however. 

Development.- In the process of development, the bromine 
is removed from the crystals of silver bromide, which are trans- 
formed into coke-like masses of metallic silver. With some 
developers, the silver takes the form of the silver bromide grains, 
while with others the grain is entirely broken up  and distorted 
and is merely replaced by an equivalent amount of metallic silver. 
(See Plate V., figs. 6, 7, 8.) There are many chemicals which will 
reduce silver bromide to silver, but in order to act as a developer 
it  is necessary that the solution should have the power of turn- 
ing exposed silver bromide into metallic silver and should not 
be able to  act on unexposed silver bromide, since if the solution 
acted on the unexposed as  well as the exposed grains, the whole 
film would darken, and we should not get an image a t  all. Only 
a very limited number of substances have the poker of distin- 
guishing between exposed and unexposed grains of silver bro- 
mide, and there are therefore only a few substances which are 
suitable for use as developers. With the exception of ferrous 
oxalate and one or two other inorganic compounds which have 
fallen into disuse, all the developing agents used are phenolic 
or amino compounds derived from benzene or naphthalene. 

. The chief developing substances are pyrogallol, o r  pyro as 
the photographer calls i t ;  hydroquinone; and methylparamino- 
phenol, which is known under trade names such as "metol" and 
"elon." All of these developing substances are chemically related 

to  benzene. 
I t  was shown by Lumihre and Seyewetz and b y  Andresen 

that in order to  be practically useful developers must contain 
at least two hydroxyl groups or two amino groups or one hydroxyl 
and one amino group attached to the benzene nucleus in the para 
or ortho position; meta compounds have no developing power. 

The three developing agents chiefly used are thus hydroquinone, 
OH 

which is para-dihydroxybenzene and is made by the oxidation of 
aniline and the reduction of the quinone formed; met01 or methyl- 
paraminophenol, 

which can be produced by the methylation of paraminophenol 
or by various other less direct reactions; and pyrogallol, trihy- 
droxybenzene, 

which is produced by the distillation of gallic acid. 
I n  addition to  these three, there are a large number of similar 

compounds which can be used as developing agents and for which 
advantages are sometimes claimed. I n  all probability, however, 
the three compounds given above will supply all the needs of the 
photographer. 

Two compounds which have some wide use, however, are 
paraminophenol, 6 

NH2 

which is intermediate in its properties between methylparamino- 
phenol and hydroquinone; and diaminophenol, or amidol, which 
is used for the development of papers. 

OH 

With the exception of diaminophenol, these compounds are 
unable to reduce silver bromide in neutral or acid solution, and 
in order to  make a "developer" alkali must be present in the so- 
lution. On the other hand in the case of the aminophenols the 
developing agents are used in the form of salts of the bases; thus, 
metol is the sulphate of methyl-paraminophenol, and it  is usual 
t o  employ the chloride of paraminophenol and of diaminophenol. 
Enough alkali must therefore be added initially to  liberate the 
base itself, which is usually insoluble in  water, and to redissolve 
it  as the alkaline phenolate. The most convenient alkali is 
sodium carbonate, and a typical developer would thus consist of 
pyrogallol with sodium carbonate added to it. As is well known, 
however, alkaline pyrogallol absorbs oxygen from the air very 
rapidly and would soon darken and lose its developing power. I n  
order to make a developer keep, a small quantity of sodium sul- 
phite is added to the solution. The sulphite protects the devel- 
oper from oxidation and thereby enables it t o  retain its full 
developing power, although the sulphite, when used alone, pos- 
sesses no developing power whatever. 

The essential constituents of a developer, therefore, are the de- 
veloping agent-pyro, hydroquinone or  metol; the alkali, which 
is generally sodium carbonate; and the preservative, which is  
sodium sulphite. I n  addition, it  is usual to add a small amount 
of alkaline bromide, which will act as a restrainer and prevent 



PHOTOGRAPHY 
the development of unexposed silver bromide, giving rise to  
what is known as "fog." 

The various developing agents behave son~ewhat differently. 
Suppose, for instance, that we make up two developers, one with 
hydroquinone and the other with metol, and start to develop a 
film in each a t  the same time. I n  the metol developer the image 
will appear very quickly, and will appear all over the film at  
the same time, the less exposed portions which, of course, were 
the shadows in the picture, appearing at  the same time as the 
highlights. On the other hand, with the hydroquinone the 
image will appear more slowly, and the most exposed portions, 
or the highlights, will appear first, so that by the time the 
shadows have appeared on the surface of the film the high- 
lights will have acquired considerable density. If development is 
stopped as soon as the whole image is  out, the negative devel- 
oped in metol will be very thin and grey all over, while that 
developed in hydroquinone will have a good deal of density in 
the highlights. Thus, of these two developers we may say that 
metol gives detail first and then slowly builds up density, while 
with hydroquinone the detail comes only after considerable den- 
sity has been acquired. I t  is for this reason that these two devel- 
oping agents are used in con~bination; the hydroquinone gives 
the density and the metol the detail, and together they make 
a satisfactory developer. 

These differences in the behaviour of developing agents are 
due to  a property of the developer which is commonly known 
in photography as the reduction potential. 

The reaction of development may be represented by the follow- 
ing general equation:- 

NaR+AgB+Ag+NaBr+R' 
The sodium salt of the reducing agent symbolized by R reacts 
with silver bromide and forms metallic silver, the oxidation 
product of the developing agent, which is symbolized by R', 
and sodium bromide. 

The reaction will go i n  either direction according to the 
driving force available, and, in practice, quinone, the oxidation 
product of hydroquinone, together with sodium bromide, will 
bleach a silver negative, transforming the metallic silver into 
silver bromide. Now, the driving force in the direction from 
left to  right depends upon the reduction potential of the de- 
veloper. This is opposed by the reaction in the opposite direction, 
which is dependent on the concentration of soluble bromide and 
of developer oxidation product in the solution, so that if the 
bromide be increased, the rate of the reaction will be lowered. 
I t  is thus possible to  measure the reduction potential of a de- 
veloper by the effect of potassium bromide on development, as 
was originally suggested by  S. E. Sheppard. A careful study of 
this was carried out by A, H. Nietz, who gives what are probably 
the most reliable data for the developers as follows:- 

A developer much used for negative making was pyrogallol. 
Owing to the fact that pyro is changed during development into a 
yellow substance, some of which remains associated with the sil- 
ver in the image, pyro tends to give a slightly yellowish image, 
which has very much greater printing power than the plain silver 
image. The yellowish stain is prevented from forming by sulphite, 
so that the more sulphite there is in a developer, the less colour 
the deposit will show. Pyro is, therefore, used only for the de- 
velopment of negatives, prints on paper or positive films in 
motion picture work being developed wi.th metol and hydro- 

Developer 
-- 

Ferrous oxalate . . . .  
p-phenylene diamine hydrochloride (no alkali) . 
p-phenylene diamine hydrochloride (alkali) . . 
Hydroquinone(standard) . . . . . .  
p-phenylglycine . . . . . . . .  
Hydroxylamine . . . . . . . .  
Toluhydroquinone . . . . . .  
p-aminophenol (hydrochlohde) . . . .  , 
Chlorhydroquinone . . . . . .  

. . . .  Dimethyl p-aminophenol (sulphate) 
. . .  Monomethyl-p-aminophenol (sulphate) 

Diaminophenol . . . . . . . .  

quinone. Recently there has been a tendency to replace pyro by 
metolhydroquinone also for negative development. 

When a film is developed, it  is only the grains of silver bromide 
which have been changed by the action of light that are affected 
by the developer. The grains that have not been changed are 
not affected. 

At the beginning of development, there are a great many ex- 
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FIG. 6.-DEVELOPMENT O F  EXPOSED GRAINS I N  A FILM WHICH IS H A L F  
DEVELOPED IN O N E  MINUTE 
1 s t  column, a t  beginning; 2nd, after 1 minute; 3rd, after 2 minutes; 4th, 
after 3 minutes; 5th. after 4 minutes: 6th. after 5 minutes 

posed grains ready to be developed, and then as development 
proceeds, these exposed grains are turned into grains of black 
silver, so that the number of developable grains decreases during 
development until a t  last there are no developable grains left, all 
those which can be developed have been acted upon, and the 
development of the image ceases. The rate at  which the grains de- 
velop depends upon the number of exposed but undeveloped grains 
left, and as the grains are developed and the number of unde- 
veloped grains remaining becomes less, fewer and fewer grains 
develop in each minute, until finally it  is not worth while to  pro- 
long the development in order to  get any more density. (See 
fig.-6.) 

The growth of the image during development is referred to as 
a growth of density; that is to say, the density is a measure of 
the number of grains of silver which are produced a t  any given 
point. These grains of silver, after the film has been cleared by 
the fixing bath, obstruct the passage of light through the film. 

The density of an image is measured i n  units which are based 
on the amount of silver which will let through & of the light, 
so that if only & of the light falling on the negative gets 
through a certain part of it, that portion of the negative is said 
to have a density of I.  Similarly, when only + of the light 
incident is transmitted, that part of the negative IS said to have 
a density of 2 .  The blackest part of a negative may have a 

density of perhaps z ,  the middle 
tones I or less, and the shadows, 
perhaps &. (See fig. 7 . )  

The difference of density be- 
tween the darkest portion and 
the lightest portion of the nega- 
tive is called its contrast. 

F'G. 7.- DENSITIES O F  VAR IOUS Since the contrast depends 
PARTS OF A NEGAT IVE chiefly upon the density of the 
1 s t  division, shadows; Znd, halftones; highlightS, it  grows during devel- 
3rd, highlights 

opment just as  the density does. 
(See fig. 8.) I t  grows rapidly at  first, when there are many 
grains to be developed, and then more slowly until, finally, when 
the exposed grains are all developed, the negative will not give 
any more contrast however long development may be prolonged, 
and a continuation of development will result only in the pro- 
duction of fog. The final contrast which can be obtained depends 
upon the kind of emulsion used. The fast emulsions, such as the 
negative emulsions, give moderate contrast, but the slow emulsions, 
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such as  those used for copying purposes or for  making lantern 
slides, are especially made to give great contrast when develop- 
ment is prolonged. (See fig. 9.) 

The temperature coefiicient of development is about 2 for 
15" F,  although it  varies somewhat with the developer. Thus, 
if the development time at  65' be 4 min., i t  will be about 2 min. 
at  80' F, and about 8 min. a t  50' F. Tables and curves showing 

AFTER 1 MINUTE AFTER 2 MINUTES AKER 3 MINUTES 

FIG. 8.-THE GROWTH OF CONTRAST D U R I N G  DEVELOPMENT 

the relation between the time of development and the temperature 
are in common use in photography. Fig. 10 shows such a curve 
supplied for use of X-ray workers giving the time of development 
for a standard developer at  various temperatures. 

A f t e r  Processes.--After development, the undeveloped silver 
bromide is removed by immersion of the negative or print in what 
is called the "fixing" bath. There are only a few substances 
which will dissolve silver bromide, and the one which is univer- 
sally used in modern photography is sodium thiosulphate, 
NazS203, which is known to photographers as  hyposulphite of 
soda, or more usually as "hypo"-the name hyposulphite of soda 
being used by chemists for another substance. Cyanide is used as 
the fixing bath in the wet collodion process, because it will dis- 
solve silver iodide while thiosulphate will not. I t  is not desirable 
for use with gelatin-bromide plates, however. 

A negative or print transferred to  the fixing bath invariably 
carries some developer with it, and if this developer accumulated 
in the bath it  would cause stain or fog. I t  is customary, there- 
fore, to  add acid to  the fixing bath to neutralize the alkali from 
the developer and prevent this action. If free acid is added to 
a thiosulphate solution, it is decomposed forming sulphur. This 
can be prevented, however, by the addition of sulphite which 
"preserves" the bath. Weak acids are used so that a relatively 
large quantity can be employed without making the bath too acid. 
Acetic acid is generally used. Materials are also added to the 
fixing bath to prevent softening of the gelatin. The commonest 
is alum, and a typical fixing bath therefore contains 2 0 %  to 30% 
of its weight of hypo, about 1% of anhydrous sodium sulphite 
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FIG. 9.-THE GREATEST CONTRAST WITH DIFFERENT EMULSIONS 

and of potassium alum, and 3% of 28% acetic acid. The developer 
alkali carried over by the negatives or prints to the fixing bath 
tends t o  neutralize the acetic acid and eventually may cause a 
sludge of alumina to form in the bath, and decrease its ability to 
harden. This tendency to sludge can be reduced by adding boric 
acid to the fixing bath. This also extends the hardening life of 
the solution. 

The rate of fixing depends upon the concentration of the hypo 
and on the temperature. I t  increases to  a maximum with about 
40% hypo and decreases with stronger solutions owing to a de- 

crease of the swelling of the gelatine and consequeilt dificulty 
of penetration. 

A very important operation in photography is the washing of 
the negatives and prints in order to  remove from them the 
chemicals of the fixing bath. If an exhausted fixing bath has been 
used, silver compounds will be present during washing, and it is 
most important that they should be removed by complete washing. 

The rate of washing depends largely upon the rate of diffusion 
of hypo out of the film into the water, provided the water in 
contact with the material is continuously removed. I n  washing, 
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TEMPERATURE I 
FIG. 10.-GRAPH S HO W IN G  T I M E  OF  DEVELOP MENT FOR X-RAY F I L M  AT 
V A R I O U S  T E M P E R A T U R E S  

the amount of hypo remaining in the gelatine is continually 
halved in the same period of time as the washing proceeds. An 
average negative, for instance, will give up half its hypo in two 
minutes, so that a t  the end of 2 min., half the hypo will be re- 
maining in i t ;  after 4 min., one-quarter; after 6 rnin., one-eighth; 
after 8 rnin., one-sixteenth; 10 rnin., one-thirty-second, etc. I t  
mill be seen that in a short time the amount of hypo remaining 
will be infinitesimal. This, however, assumes that the negative is 
continually exposed to fresh water, which is the most important 
matter in arranging the washing of either negatives or prints. 

Reduction.-When a negative is too dense, it  is sometimes 
reduced. By reduction in photography is meant the remov?l of 
some silver from the image so as to produce a less intense image. 
Thus, in the case of an over-developed plate there will be too 
much density and contrast, and the negative may be reduced to 
lessen this. I n  the case of an overexposed negative there may 
not be an excess of contrast but the negative will be too dense 
all over, and in this case what is required is the removal of the 
excess density. 

All the photographic reducers are  oxidizing agents, and almost 
any strong oxidizing agent will act as a photographic reducer and 
will remove silver, but various oxidizing agents behave differently 
in respect to the highlights and shadows of the image. Reducing 
solutions can be placed in three classes:- 

A.  Cutting reducers 
B. True scale reducers 
C. Flattening reducers. 

A. The cutting reducers remove an equal amount of silver from 
all parts of the image and consequently remove a larger propor- 
tion of the image from the shadows than from the highlights of 
the negative. The typical cutting reducer is that known as  
"Farmer's" reducer. This consists of a mixture of potassium 
ferricyanide and hypo, the potassium ferricyanide oxidizing the 
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silver to silver ferrocyanide and the hypo dissolving the iatter 
compound. 

Another cutting reducer is permanganate. The permanganates 
are very strong oxidizing agents, and if a solution of perman- 
ganate containing sulphuric acid is applied to a negative, it will 
oxidize the silver to silver sulphate, which is sufficiently soluble in 
water to be dissolved. 

B. Proportional reducers are those which act on all parts of the 
negative in proportion to the amount of silver present; hence they 
exactly undo the action of development, since during development 
the density of all parts of the negative increases proportionally. 
A correctly exposed but over-developed negative should be re- 
duced with a proportional reducer. Unfortunately, there are no 
single substances which form exactly proportional reducers, but 
by mixing permanganate, which is a slightly cutting reducer, with 
persulphate, which is a flattening reducer, a proportional reducer 
may be obtained. 

C. In  order to have a flattening reducer, we require one which 
acts very much more on the heavy deposits than on the light de- 
posits of the negative and which will consequently reduce the 
highlights without affecting the detail in the shadows. Only one 
such reducer is known, and this is ammonium persulphate. Am- 
monium persulphate is a powerful oxidizing agent and attacks the 
silver of the negative, transforming it into silver sulphate, which 
dissolves in the solution. I t  must be used in an acid solution and 
is somewhat uncertain in its behaviour, occasionally refusing to 
act, and always acting more rapidly in measure as the reduction 
prsgresses. 

Intensification.-Intensification is photographically the oppo- 
site of reduction, the object being to increase contrast. T G ~  is 
done by the deposition of some other material on the silver image. 
A silver image, for instance, can be very much intensified by 
toning it with uranium, the reddish-brown uranium ferrocyanide 
having very great printing strength and converting a weak nega- 
tive into one having a great effective contrast for printing pur- 
poses. Usually, however, intensification is performed by deposit- 
ing a silver, mercury, or chromium compound upon the image, 
and many photographic intensifiers depend upon the use of mer- 
cury. Experience has shown that mercury intensified images are 
not usually as stable as images produced by chromium intensifi- 
cation. 

The mercuric intensifier consists of a solution of mercuric 
chloride, a few drops of ammonium chloride or hydrochloric 
acid being added to the solution. When the silver image is 
placed in this, i t  reacts with the mercuric chloride and forms a 
mixture of silver chloride and mercurous chloride. The bleached 
image, which appears white, can then be treated in various ways. 
If it is developed, for instance, both the silver chloride and the 
mercurous chloride will be reduced to the metal and to every 
part of silver there will be added an equal part of mercury. 
Instead of using a developer, the image may be blackened with 
ammonia, which forms a black mercury-ammonium complex 
and produces a high degree of intensification. 

A very powerful method of intensification, used chiefly for 
negatives made by  photo-engravers, is obtained by bleaching with 
mercuric chloride and blackening with silver dissolved in potas- 
sium cyanide. The use of the cyanide cuts the shadows very 
slightly at  the same time that the highlights are intensified, SO 

that a great increase in the contrast of the negative is obtained. 
This is usually known as the ,$foncklzoven intensifier. 

I n  the case of the chromium intensifier the silver image is 
bleached with a solution of bichromate containing a very little 
hydrochloric acid, bichromate being an oxidizer of the same type 
as permanganate or ferricyanide. The image is then re-developed 
and will be found to be intensified by the deposition of a 
chromium compound. This intensifier has found increasing favour 
owing to the ease and certainty of its operation and the per- 
manency of the intensified image. 

Sensitometry.- The first quantitative measurements of the 
result of the action of light on photographic materials were made 
by Sir W. de \V. (then Captain) Abney in 1874. (Abney, Plzil. 
Mag, 48, pp. 161-165, 1874.) H e  constructed an instrument by 

* 
which the transparency of the developed image could be meas- 
ured, and by means of this he demonstrated that within limits 
the transparency of the deposit varied inversely as the logarithm 
of the exposure. 

I n  1890, F. Hurter and V. C. Driffield (Jozir. Soc. Chew. 
Industry, vol ix., p. 455, May 7, 1890) published a classic paper 
entitled "Photo-Chemical Investigations and a New Method of 
Determination of the Sensitiveness of Photographic Plates," in 
which they studied systematically the relation between exposure, 
development, and the deposit of silver produced in the photo- 
graphic process. They first defined the photographic density D 
as being the logarithm of ~/transparency, or the logarithm of the 
opacity, which was defined as the inverse of the transparency. 

Thus, if we have a light of intensity I incident upon a photo- 
graphic deposit, and I' is transmitted, 

T (the transparency) = I f / I ,  
0 (the opacity) = I / I '= I /T ,  

and 
D =density = logarithm of 1/11 or -log I r / i .  

The following table of relations between density and transmis- 
sion will be convcnicnt : 

Transmission 

4 2 .  
' 9 .  . . 1 

3 .  . 

Hurter, Driffield and others showed experimentally that the 
density D of a given silver deposit was proportional to the mass 
of silver per unit area contained in the deposit. I t  has recently 
been shown by Sheppard and Ballard that the relation is only 
approximate and that there may be considerable departures from 
true proportionality with variations of exposure and development. 
A deposit transmitting approximately one-tenth of the incident 
light, that is, having a density of I ,  is given by about 1/10 mg. 
of silver per square centimetre of the film. 

Basing their studies on their definition of density, Hurter and 
Driffield exposed photographic plates for definite times to a 
standard candle by means of a rotating wheel with cut-out sectors 
of various angles. The plates were developed in a non-bromided 
developer, fixed, washed, dried, and the densities plotted on a 

F IG.  11.- CHARACTERISTIC C U R V E  OF A N  E M U L S I O N  

chart with the logarithms of the exposure time (1ogloE) as 
abscissae and densities as ordinates, as is shown in the accom-, 
panying diagram. (See fig. I I .) 

This shows what is known as the characteristic curve of an 
emulsion. There are three fairly well defined regions of the 
curve. Thus, from A to  B we have the initial part convex to the 
log E axis, which may be termed the region of "underexposure"; 
between B and C, known as the period of "correct exposure," the 
increase of density is practically constant for each increase of 
exposure, being arithmetisal for each geometric increase of 
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exposure; in the third region, from C to D, this arithmetical 
increase falls until the density becomes constant; this is the 
region of overexposure. 

By prolongation of the straight-line portion of the curve, the 
log E axis is cut a t  a point which Hurter and Driffield termed the 
"inertia," which, when divided into a factor, gives the "speed" 
of the plate. 

Hurter and Driffield adopted the factor 34 and provided that 
the "inertia" should be expressed in "candle-metre-seconds"; that 
is, seconds of exposure at  one metre distance from one British 
standard spermaceti candle. The speeds so obtained were appli- 
cable to an exposure metre called the "Actinograph," which they 
designed. I t  is common in England to publish so-called "H. and 
D." speeds for photographic materials. Such speeds are not, 
however, always determined in accordance with the specifications 
of Hurter and Driffield. At the present time exposures are made 
to an electric lamp. There is no general agreement as to a satis- 
factory method for evaluating spekds, although the question is 
being discussed internationally. 

The spermaceti candle being quite obsolete as a standard light 
source, the character of the source to be adopted is of great 
importance, since its photographic effect will depend upon its 
colour. One candle power of daylight has more than ten times 
the photographic effect of one candle power of light from a 
spermaceti candle. As most plates are exposed to daylight, it 
might be assumed that this should be the standard adopted; but 
the practical difficulties of ensuring a constant illumination of 
constant spectral composition are insuperable. The standard 
candle is notably poor in ultra-violet, violet, and blue radia- 
tions, being distinctly yellow in colour. The same objection 
applies to the Hefner-Alteneck amyl acetate lamp, which was 
used in Germany as  standard. 

I t  is impossible t o  examine in detail all light sources suggested, 
but it  has now been agreed to use a lamp standardized to work 
a t  a colour temperature of 2,360" K with colour filters to  reduce 
its spectral composition to  the equivalent of sunlight. 

The spectral composition of the light is all important in view 
of the ever-increasing employment of colour-sensitive materials. 

As was shown originally by Abney, an intermittent exposure 
does not give the same effect as a continuous exposure for the 
same total time. The use of a rapidly rotating sector is, there- 
fore, undesirable, and instruments giving continuous exposures 
should be used. 

Another important factor is the failure of the reciprocity law, 
E =It .  As was first shown by Abney (Proc. Royal Soc., 54, pp. 
143-147, 1894), the effect of an exposure is not independent of 

DENSITY 7 

F I G .  12.- GRAPH S H O W I N G  RELATION BETWEEN DENSITY A N D  INTENSITY, 
I t  B E I N G  C O N S T A N T  

the intensity. Recent work has shown that the curve showing 
the relation between density and intensity, I t  being constant, has 
a maximum, this point being referred to as the "optimum" 
intensity. (See fig. 1 2 . )  The shape of the curve as well as its 
absolute values vary with the type of the emulsion and also 
with the wave-length of the light that is used. The work of Jones, 
Hall and Webb has shown the great importance of the reciprocity 
law in sensitometric work. 

I t  is therefore desirable that exposures in sensitometric instru- 
ments should not only be continuous but of the intensity level 
likely to be used in practice. 

The original photometer with two light sources used by Hurter 
and Driffield has been superseded by various optical instruments 
for measuring the densities, and these in turn appear likely t o  
be superseded by physical photometers, such as those employing 
photo-electric cells. The density obtained depends on whether 
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FIG. 13.- CHANGE O F  DENSITY A N D  GAMMA WITH T I M E  O F  DEVELOPMENT 

it is read in contact with a diffusing screen, such as opal glass, 
or whether it is observed by parallel light from a collimator. With 
the latter, as was pointed out by Abney, Chapman Jones, and 
Callier, much of the incident light is scattered, so that the 
density has a higher value than when measured by completely 

density of parallel light 
diffused light. The ratio between density of diEused light was 

termed Q by Callier; it varied in amount from approximately 
unity to values as high as 1.6. The value of Q for average nega- 
tives is about 1.4. 

Recently graduated wedges of neutral tint have been used very 
largely in sensitometry both for exposing and for the measure- 
ment of densities. 

A point of considerable importance in speed determination 
is that of the fog inherent in the emulsion and developed without 
light action. Hurter and Driffield assumed that this was constant 
throughout all densities, or, in other words, through all exposure 
periods; but such is not the case, there being actually more fog 
in the underexposed parts than in the more exposed parts, because 
there is less silver bromide available and also more bromide set 
free here than in the less exposed parts. 

Returning to fig. 11, i t  will be observed that the tangent of 
the angle a t  which the straight line meets the exposure axis is 
marked a. This angle is of great importance in photography, 
since it  defines the contrast of the image. The tangent of the 
angle, that is, the slope of the straight line, was termed 7 by 
Hurter and Driffield and was called the "development" factor, 
since its value depends upon the time of development. During 
development, the value of y increases, the increase tending to 
reach a limiting term, gamma infinity (y,), which measures the 
extreme contrast of which a plate is capable. Thus, if we develop 
for different times plates which have been given a series of 
exposures increasing in geometrical proportion, measure the 
densities, and plot the resulting curves, we shall get the result 
shown in fig. 13, in which are shown curves corresponding to 
development times of I rnin., 2 rnin., 3 rnin., 5 rnin., and 6 rnin., 
while T m  corresponds to  the maximum development that can be 
given before the contrast diminishes owing to fog. 

If now we plot y or density as a function of time, we get a curve 
of the type shown in fig. 14. I t  will be seen that the value of y 
increases rapidly a t  first and then more slowly, finally reaching a 
limity, . This is an exponential curve, the rate of development 
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being proportional to the amount of exposed halide remaining to 
be developed, so that the reaction is identical in form with that 
of a chemical reaction of the first order. The velocity of the  
reaction of development depends therefore upon the value of yoo 
which is a property chiefly of the sensitive material although also, 
t o  a minor extent, of the developing solution, and of K, the 
velocity constant of development, which is dependent upon the 
composition and temperature of the developer. 

When bromide is present in a developer, the straight-line por- 
tions of the characteristic curve when produced do not meet upon 

8 
0 20 40 60 80 100 120 

TIME IN MINS. 

reproduced, and this question, generally known as the theory of 
tone reproduction, is fundamental to every photographic ap- 
plication. 

Psychologically, it is the apparent brightness which is of im- 
portance, but this can conveniently be treated as  the physical 
brightness modified and interpreted by the eye and brain, and 
since it can be shown that the apparent brightness is proportional 
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F I G .  15.-BROMIDE DEPRESSION CURVE. BROMIDE IN T H E  DEVELOPER 
CAUSES A DEPRESSION O F  THE CONVERGENCE POINT 

1 ( j )  Total sc.rlc (reflection Range of intensities repro- 
density) . . I  S / ducible by density differ- 

ences. 

(g) Standard exposure (re- 
flection density) 

1 19 1 The expasure in rn.c.s. neces- 1 
sary to print through a 
negative density of 2.0. 

to  the physical brightness throughout a wide range, it  is generally 
sufficient for tone reproduction in photography to deal with the 
physical tones in the original and the reproduction. 

The differences in brightness which occur in nature may be 
produced by differences either in the reflecting power of the dif- 
ferent portions of the subject or by differences in the illumination. 
Since in natural scenes both the reflecting power and the illumina- 
tion vary, some parts of a landscape consisting of clouds in sun- 
light and others of dark rocks in the shade, the range of contrast 
is ,iten very considerable. For photographic purposes a scale or 
contrast of I to 4, in which the brightest thing is m l y  four times 
as bright as the darkest, is very low, and such a subject would be 
called flat; a contrast of I to 10 is a medium soft contrast; I t o  
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F I G .  16.- CHARACTERISTIC CURVE OF PAPERS WITH INCREASING TIMES 
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DEVELOPMENT 

the exposure axis but a t  a point somewhat below it, the effect of 
bromide being equivalent to a constant depression of density in 
the straight line portion of the curve. (See fig. IS.) 

The photographic characteristics of printing Papers can be 
measured by a procedure similar to that used for negative ma- 
terials, but in this case it  is not the mass of reduced silver which is 
of chief importance but its relative reflecting power. The reflec- 
tion density is thus the logarithm of the reciprocal of the reflecting 
Power (D=loglo I IR) ,  the reflecting Power being measured with 
illumination a t  45' to the plane of the paper. The characteristic 
curves obtained with different times of development are shown in 
fig. 16, and i t  will be seen that the effect of increase in time of 
development is to  produce a regression of the inertia without 
change in y except in the very earliest stages, where the curves 
are usually of a distorted form. The following constants may be 
derived :- 

Tone Reproduction.-When a photograph of a natural object 
is made, the form can be represented only by differences in bright- 
ness. The accuracy with which the form is represented depends 
upon the precision with which the tones of the original subject are 

. -  .- 

20,  a strong contrast; I to  40, very strong; and I to 100, an ex- 
treme degree of contrast. All these degrees of contrast occur in 
subjects such as landscapes, street, and seashore scenes. 

When a photograph is made, the operation is done in two sep- 
arate steps. A negative is first made, in which all the tones of the 
original are inverted, the brightest part of the subject being repre- 
sented by the deposit of silver in the negative which lets through 
the least amount of light, and the darker parts represented by the 
transparent areas; this negative is then printed upon a sensitive 
paper to form a print in which the scale of tones is again reversed. 

Significance 
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In order to study the relation of the tones of the print to those 

of the original subject, the changes of those tones must be followed 
through both steps. In  the making of the negative, the reproduc- 
tion of tone will depend upon the characteristic curve of the 
photographic material shown in fig. I I.  

If the exposure is so arranged that all the tones'of the original 
subject fall on the straight-line portion of this curve, the inverse 
reproduction in the negative will be proportional, and if, in addi- 
tion to this, development is so arranged that the negative has a y, 
that is, slope of the straight line, of unity, then the reproduction 
will be correct. I n  the print it  is necessary that y should also be 
unity or, if the y of the printing material is not unity, it is neces- 
sary that t h e y  of the negative should be modified suitably, so that 
y ,,,, multiplied by  y,,,=~. 

As is seen by reference to fig. 16, the straight-line portion of a 
paper curve is usually short, and it is necessary, moreover, in 
printing to utilize a t  least the underexposed portion of the paper 
curve. I n  making a paper print, therefore, the tone values are 
always distorted to some extent, especially those in the highlights 
corresponding to the underexposed portion of the paper curve, 

. only the portion of the picture falling on the straight-line portion 
of the characteristic curve of the paper being correctly rendered. 

The computation of the tone reproduction given in any photo- 
graphic operation is of great importance, especially in the appli- 
cations of photography, such as processes of colour photography or 
of the reproduction of sound; and for the methods which are used, 
the papers by F. F. Renwick and L. A. Jones should be consulted. 

Resolving Power.-The resolving power of photographic ma- 
terials may be defined as the closeness of two adjacent images 
which can be just distinguished. I t  is limited primarily by what is 
termed the irradiation or spreading of the image due to diffusion 
of the light in the film. This spreading of the image has been 
investigated by astronomers and used as a basis for a method of 
stellar photometry. (See PHOTOMETRY, CELESTIAL and PHOTOG- 
RAPHY, CELESTIAL.) 

In  addition to the irradiation factor, the resolving power de- 
pends upon the development factor attainable in the material. The 
sharpness of an image, in fact, is 
theoretically equal to the devel- 
opment factor divided by the tur- 
bidity factor. Both of these fac- 
tors are functions of the wave- 
length of the light used in ex- 
posure, so that the resolving pow- 
er is naturally dependent upon 
the colour of the light. In  addi- 
tion to these two factors, a psy- 
chological factor enters into the 
resolution of the image. 

The practical resolving power 
of photographic materials can be 
measured by photographing (see 
fig. 17) and measuring the extent 
to which the lines are resolved. 

Photographic images on devel- 
opment show with low power 
magnification, as used in projec- 
tion and enlarging. a granulation u U J  u 

which is objectionable in such op- k,,. ,,,-,,, ,,,,,,, ,,,d 
erations. L. A. Jones and N. FOR M E A S U R I N G  T H E  R E S O L V I N G  

Deisch have shown that it  may POWER OF P HOTOGRAP H IC MATE- 
Lie measured and numerically R I A L S  

expressed on the assumption that the graininess is directly pro- 
portional to the distance at  which it becomes just visually imper- 
ceptible, this being compared with the distance a t  which a structure 
of known period, e.g., a fine cross-line screen, just disappears. 
Suppose a screen of 2,000 lines to the inch to be equivalent in 
this way to a given granularity of the developed image; the latter 
may be said to have a graininess of z,ooo. 

T h e  P h o t o g r a p h y  of Coloured Objects.-Since photography 
makes a black and white reproduction of the tones of natural 
objects, a11 of which are to some extent coloured, the way in 

which different colours are reproduced in photography is of con- 
siderable importance. The earlier photographic materials were 
sensitive only to violet and ultra-violet light, and if an object con- 
taining blues, greens, and reds was photographed, the greens and 
reds were rendered dark while the blues were rendered much 
lighter than they appeared to the eye. 

Following Vogel's discovery of the sensitizing power of dyes, 
this inaccuracy in rendering was to  some extent mitigated by  the 
introduction of so-called "orthochromatic" materials which, how- 
ever, were sensitive only to the yellow-green in addition to  their 
normal blue-violet and ultra-violet sensitiveness and were therefore 
unable to render the full scale of colours as seen by the eye. 

After the production of the isocyanine and carbocyanine sensi- 
tizers, panchrontatic plates were introduced, sensitive to the whole 
visible spectrum. These plates still retain the high sensitiveness 
to blue, violet, and ultra-violet characteristic of photographic 
materials generally, but by the use of light filters ( q . v . )  with 
them, it is possible to obtain an orthochronzatic rendering; that is, 
one in which the reproduction of the different colours follows very 
closely their relative brightness as they appear to  the eye. This 
is accomplished by the use of a yellow filter which absorbs all of 
the ultra-violet and most of the blue-violet, reducing the effective 
sensitivity of the material approximately to that of the eye. 

By the use of yellow filters, therefore, and panchromatic plates 
and films, approximately correct colour rendering is now used very 
largely in practical photography. Sometimes, however, subjects 
have to be photographed which are visible to the eye by virtue of 
their colour contrast. Suppose we have two objects, one contiguous 
to the other and separated purely by their colour contrast, such 
as, for instance, a yellow straw stack against a deep blue sky. In  
this case, orthochromatic rendering would produce a photograph in 
which both would have the same intensity, and they would be 
indistinguishable. I t  is necessary in this case to use a colour filter 
which will introduce a certain amount of incorrect rendering in 
order to reproduce the colour contrast. This filter may, for in- 
stance, be a red filter, in which case the straw stack mill appear 
brighter than the sky or, i t  may be a blue filter, in which the sky 
will appear brighter than the stack. The choice of such filters is 
an important task for the skilled photographer. Contrast filters 
are used very largely in photography for special purposes. They 
are of great value in photomicrography and are used in commercial 
photography to a large extent. The deepest possible filter is also 
used in aerial photography in order to take advantage of the power 
of the longer wave-lengths to penetrate haze. (C. E. K. M.) 

PHOTOGRAPHIC MANUFACTURE 

The manufacture of photographic sensitive materials is a very 
specialised industry. Approximately 40.000 people are employed 
in the whole photographic industry throughout the world, about 
zo,ooo being e'ngaged in the manufacture of materials sensitive 
to light, with which this section deals, and the remainder in the 
manufacture of cameras and in the wholesale distribution of the 
products to the retailer. 

With the introduction of the gelatine dry plate, the preparation 
of materials by photographers for themselves diminished very 
rapidly, and the manufacture of ready-prepared material took its 
place. The first dry plates appear to have been placed upon the 
English market in 1877. I n  1880 the manufacture of gelatine dry 
plates was general in England and was commencing in Belgium, 
Germany, France, and the United States. 

Until 1900 the photographic industry was usually carried on 
in small factories under the direct personal control of the founder. 
At the present time, however, photographic manufacture is or- 
ganised chiefly in modern factories manufacturing on a large scale, 
and using specially designed machinery a t  every step of the pro- 
cess. In  the largest of these factories, the output of motion- 
picture film alone exceeds 150,000 miles yearly. Over 5,000,ooo 
lb. of cotton are used each year for the manufacture of film, and 
over three tons of pure silver bullion are used each week. T h e  
tot21 power required exceeds ao,ooo h.p., and the consumption of 
coal is over 500 tons a day. 

The process of manufacture may be divided into three distillst 
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sections : ( I )  The preparation of the base; (2) the preparation of 
the emulsion; (3) the coating of the emulsion on the base and 
the cutting and packing of the material so prepared. 

P r e p a r a t i o n  of t h e  Base. Glass Plates.-Photographic glass 
is the specially selected, best quality of thin sheet glass made in a 
factory which prepares sheet glass for all purposes. Even under 
the best conditions only about a quarter of the sheets made dre 
fit for photographic use, the remainder being used for glazing. 
Photographic glass is made very largely in Belgium in the fac- 
tories near Charleroi, and in England at  St. Helens. A con- 
siderable amount is also made in the United States. The glass 
is supplied cut to sizes which are multiples of those used by 
photographers. The glass arrives packed in straw in boxes hoiding 
usually about two gross sheets, and after unpacking and pre- 
liminary inspection, is cleaned by an automatic machine into which 
it  is fed. The glass plate is received between rollers and passes 
through a strong solution of soda between revolving brushes 
which remove the dirt from the surface, and at  the end of the 
machine is coated with a substratum, usually a weak solution 
of gelatine containing chrome alum, by means of which the emul- 
sion is made to adhere to  the glass. The glass is then dried in a 
heated oven, examined for defects, and if passed is packed in 
a tray and transferred to the coating room. 
Film Base.-In the manufacture of film base the first step is 

the preparation of cotton linters for nitrating, the treatment con- 
sisting of cleansing the linters very thoroughly and drying them. 
They are then nitrated in centrifugal machines, and when they 
have absorbed the necessary amount of nitrogen, 12 to 1 3 % ~  the 
resulting nitro-cotton is soused in water and the washing com- 
menced. This washing is a long process, and is continued until 
the material is entirely free from absorbed acid, after which it  
is dehydrated, the water being then displaced by alcohol. The 
dehydrated nitro-cotton is then dissolved jn tumbling barrels or 
mixers in suitable solvents, those commonly employed being ace- 
tone and methyl alcohol, and a t  the same time the so-called 
softeners, such as camphor, are added, these resulting in a flexible 
film. The viscous nitro-cotton solution, which appears rather 
like honey, is kno

w

n in the United States as dope. This is now 
spread out into a thin film b y  coating it  on a travelling surface. 
I n  the United States the coating is generally done on large 
wheels about four feet across and about fifteen feet in diameter 
which rotate slowly about their axes so that by the time one 
rotation is completed the solvents have been evaporated suffi- 
ciently to set the film, which can be stripped off the wheel, and 
dried further by  passing over drums. The operation is thus con- 
tinuous, the film base, as i t  is called, being prepared in rolls of 
about 2,000 feet. I n  Europe it  is customary to coat a film about 
24 inches wide upon a metallic belt from which after one rotation 
the film can be stripped in the same way as from a drum. The 
surfaces of these belts and drums must necessarily be prepared 
very carefully, the wheels being usually made with a highly pol- 
ished nickel surface, while the makers of the belt machines 
recommend that they be coated with gelatine. The film has a 
high polish on both surfaces and may be used at  once or stored 
or seasoned until required. Before coating with emulsion, one 
side is treated with a substratum, which is really an etching solu- 
tion that slightly roughens it, and gives a tooth that holds the 
emulsion firmly. For camera film, the back is coated with a non- 
curling coat of hardened gelatine, which, imposing an expansion 
strain on this side, equalizes that of the emulsion on the other. 
Camera or roll film base is about 3$ thousandths of an inch thick; 
motion picture film, about 54 thousandths; and cut film, such 
as portrait and X-ray, which are used flat, about 74 thousandths. 
Still thicker cut films are sometimes used, about 10 thousandths, 
but the celluloid for these is cast into blocks and then sliced, 
the knife marks being removed by heat polishing. 

Since cellulose nitrate is highly inflammable, itself supplying 
the greater part of the oxygen which it requires for combustion, 
much work has been done o,i the preparation of film which is not 
inflammable. The most promising substance for this purpose is 
cellulose acetate, prepared by treating hydrated cellulose with ace- 
tic acid and acetic anhydride in the presence of a suitable cata- 

lyst. Acetate film burns with about as much difficulty as  thick 
paper, and should it  catch fire it is very easy to  extinguish. This 
acetate base is used under all conditions where proper precautions 
against fire cannot be taken, as where films are used in homes or 
schools. Sixteen millimetre film for amateur cinematography iq 
made only on acetate base. 

Photographic paper base is generally made by mills which spe- 
cialise in its manufacture, but in the United States the bulk of 
the photographic paper base is made in the factory where the rest 
of the prsduction of photographic paper is carried on. The paper 
is prepared very largely from rag stock, although refined cellu- 
lose from wood is sometimes added. After inspection the raw rag 
stock is washed and digested and is then treated in the beater until 
i t  will make a homogeneous, strong sheet. Great care is neces- 
sary to  exclude traces of impurities and especially of metals such 
as copper and iron from the paper stock. The composition differs 
with the purpose for which the paper is used. The finest kinds 
are prepared from linen rags, which are bleached with gaseous 
chlorine or hypochlorites, any excess being removed by  treatment 
with sulphites or thiosulphates which are then washed out. Any 
residual trace of colour is neutralized by  the careful addition of 
a complementary colour, such as indanthrene blue, or if a chamois 
or toned base is desired the bleaching may be omitted or indan- 
threne yellow added. A resinous soap is usually incorporated with 
the fibres and precipitated with alum, and the paper may be 
later subjected to a sizing with gelatine. Throughout all its 
treatment great care must be  exercised to avoid the occurrence of 
metallic particles, which would act prejudicially on the sensitive 
emulsion. The paper is generally cast about 41 in. in width and 
from 500 to 1,000 yd. in length. I t  is calendered either to give 
it  a closer texture or higher surface or to  impart some special linen 
or fabric-simulating finish. 

The paper is usually given a coating of baryta before i t  re- 
ceives the photographic emulsion. I n  this process a suspension 
of baryta (barium sulphate) in gelatine is coated over the surface 
of the paper, several coatings being sometimes applied, and not 
infrequently the paper is calendered after baryta coating in order 
to get a perfectly smooth glossy surface. Baryta-coated paper is 
transferred to the emulsion coating-room in rolls of about 2,000 
feet. 

Emulsions.-Emulsions are of two general types: washed 
and unwashed. Emulsions to be coated on glass or film are 
always washed. In  the first case the precipitation of the silver 
salts is effected by adding a solution (about 10% in strength) of 
silver nitrate to a small quantity of gelatine dissolved in a solu- 
tion of the halide salts which, in the case of negative emulsions, 
are usually potassium bromide containing a small proportion of 
potassium iodide. When precipitation is complete, the emulsion is 
digested in order to  produce an increase of sensitiveness, and the 
bulk of the gelatine is added so that when cooled i t  will set t o  
a jelly. Instead of increa'sing the sensitiveness of the emulsion 
by holding i t  a t  a high temperature for some time, it  may be 
digested a t  a lower temperature in the presence of ammonia, and 
not infrequently the silver nitrate is precipitated with ammonia 
and then re-dissolved in excess before the precipitation of the 
halide is commenced. The set emulsion is cut up into small por- 
tions and is washed in running water in order to remove any 

I excess of halide salts and also the soluble nitrate produced in the 
' reaction. After washing it is given a final digestion and is ready 
1 for coating upon the base. 
1 The emulsions used for printing papers are of three general 

types: bromide papers, which are made with a washed emulsion 
essentially identical with that used for coating upon glass and 
film for use in making lantern slides and positive motion pic- 
tures; unwashed chloride emulsions in which the emulsion is 
coated on the paper in the form in which it  is mlxed without any 
removal of the soluble salts by washing; and emulsions also 
made without washing but in which the silver salts are a mixture 
of chloride and citrate, and in which there is free silver nitrate 
present. These papers darken visibly when exposed to light and 
thus give a printed-out image which is then toned and fixed. 

Coa t ing  a n d  Packing.-Dry plates are coated by passing the 
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prepared glass sheets on a travelling belt under some device 
through which the emulsion is allowed to spread out over the sur- 
face of the glass. This may take the form, for instance, of a 
trough with a slit in the bottom or of a stepped weir down which 
the emulsion flows, reaching the plate by means of a flap which 
rests lightly on the surface of the plate. The coated glass travel: 
forward on to a belt or rollers which are kept wet with ice-cold 
water, and there the emulsion sets. At the other end of the 
machine the plates are taken off, placed on the racks, and dried 
slowly and evenly. They are then cut to the requisite sizes by 
means of machines using diamonds and are packed in boxes of one 
dozen for supply to the market. 

The most usual size of plates are 2g"/X3Y7 4"X s", jNX 7''; 
8"X IO", I I " ~  14", and 14"X 17", in the United States; 4 v X  
34" ("quarter plate"), 6+"X4$' ("half plate"), 84"X64" 
("whole plate"), 12"x IO", and 15"x IZ", in Great Britain (where 
the larger dimension is given first for inch sizes, the contrary 
practice being used in the United States); and 6 x 9  cm., 9 x 1 2  
cm., 10x15  cm., 13x18  cm., 1 8 x 2 4  cm., 2 4 x 3 0  cm., and 3 0 x 4 0  
cm., in countries using the metric system. 
. For coating both film and paper the same type of machine may 

be used. (See Plate II. ,  fig. I.) The stock roll of the base is car- 
ried on a mandrel, freely revolving, and is led over and under 
rollers that keep it  taut, to  the coating trough into which the 
fluid emulsion is fed continuously and automatically at  the rate 
a t  which the base takes it  up. The base passes under a roller, 
dipping into the emulsion, and it hugs this so tightly that no emul- 
sion finds its way on to the back. The temperature and viscosity 
of the emulsion are kept constant, and the thickness of the coat 
is determined by the rate of travel of the base through the emul- 
sion-the faster the travel, the thicker the coat, and vice versa. 
The coated base then passes up a vertical run-up, which allows the 
film of emulsion to even itself out, or it  passes over a chill roll 
and then through a refrigerating chamber, where cold air is blown 
on to the emulsion surface and thoroughly sets it. Leaving this 
chamber, the film is automatically looped into festoons varying 
from five to twenty feet in length and travels slowly through the 
drying tunnels. T o  these is supplied heated air which has been 
thoroughly washed with water sprays to remove all dust and dele- 
terious gases. The humidity and temperature of the air used for 
drying is adjusted very carefully and it  is usually recirculated 
through the system, being driven in at  one end of the drying 
room and exhausted a t  the other, and then reconditioned before 
entering the drying chamber again. Frequently the festooning 
apparatus makes a right-angled turn so that the prepared material 
is reeled up side by side with the coating machine; the operations 
of coating, drying, and reeling are  continuous and automatic. 

Motion picture film is slit from the original roll to the exact 
width required, 35 mm. (I* in.) in the case of standard film, and 
before packing is perforated on the edges in accordance with the 
standard gauge used for the cameras and projection machines. 
The maker's name and private mark are light impressed on the 
margins, becoming visible only on subsequent development, while 
on negative film every foot is numbered in order to  aid in the 
identification of the scenes. Negative film is supplied not only 
coated with ordinary emulsion, but also panchromatized, which 
gives far better rendering of all colours and permits considerable 
shortening of exposures, especially under the artificial illuminants, 
such as the mazda and other lighting systems now so much in 
vogue in the studios. The speed of the emulsion is very high and 
a special hypersensitised film is obtainable, which places in the 
hands of an operator the possibility of photographing poorly 
lighted subjects. Positive film is supplied either on nitrate base, 
that used most generally, or on acetate safety base, which is slow- 
burning. For amateur motion picture photography film is sup- 
plied 16 mm. in width on slow-burning acetate base only and is 
supplied in lengths of IOO ft .  packed with paper leaders at  the 
ends and on a special protective spool so that the cameras can be 
loaded in daylight. This film is made to be reversed directly to a 
positive so that the same film that is used in the camera is em- 
ployed for projection. 

The camera or cartridge film is slit to  the required widths, cut 

to the desired lengths, and spooled on wooden cores with light- 
excluding metal flanges. A light-protecting apron of black paper 
is wound with the film, so that the cartridge may be inserted in the 
camera in daylight; or red paper with an inset of carbon paper is 
used instead of the black, so that records may be made on the 
fiim after exposure. Film is also cut into sheets, to  each sheet 
being attached a numbered tab, and the sheets are assembled into 
a film-pack, which is usable in any ordinary plate camera. After 
each exposure, the tab is pulled, which draws the exposed film to 
the back of the pack, and the tab is torn off and thrown away. 

For X-ray work, the film is coated on both sides with emulsion; 
this gives greater contrast and better rendering of shadow detail, 
for the rays can penetrate both emulsion layers with but little 
loss of action. The  film is used in holders like those for plates, 
except for dental work. Films for this purpose are packed in 
special flexible, light-tight holders ready for use. 

Paper is cut from the roll into sheets, and the sheets stacked on 
the top of each other are cut by means of guillotines to  the size 
required for the market, each sheet being inspected for defects 
before packing. (G. EA.) 

COLOURPHOTOGRAPHY 

I n  1810 J. T. Seebeck obtained a coloured effect by exposing 
to the spectrum silver chloride which had been darkened by ex- 
posure to light. This experiment has often been repeated, but as 
the colours obtained cannot be fixed, i t  has no practical value. 

I n  1891 G. Lippmann of Paris produced the first picture by 
interference heliochromy, although the possibility of doing so had 
been pointed out by W. Zenker in 1868, Lord Rayleigh in 1887, 
and 0. Wiener in 1890. I n  this method a perfectly transparent, 
grainless emulsion is coated on plate glass and exposed through 
the back with the sensitive surface in contact with a reflecting 
surface, such as mercury. The incident light is reflected back 
on itself, giving rise to interference, thus setting up stationary or 
standing waves in the emulsion with their crests or loops exactly 
half a wave-length apart. These standing waves produce ex- 
posure effects so that on development, the silver is deposited in 
laminae half a wave-length apart and reflects light of double the 
separation, giving bright colours. Unfortunately the plates are 
very insensitive, and as the results can be viewed only in the hand 
or by projection with a special outfit, the method is not in general 
use. 

Tricolour  Photography.- The methods which are used at  
the present time for reproducing objects in  colours by photography 
are dependent upon the suggestion made by Clerk Maxwell in 
1861. Any colour may be reproduced by a mixture of the three 
primary colours, red, green, and violet. I n  order to reproduce any 
colour, therefore, we may analyze the different proportions of 
these three primary colours in it  and then synthesize the colour 
by superimposing the three primaries upon a screen in projection. 
T o  illustrate this, Maxwell took three photographs of a coloured 
ribbon: one through a red solution, one through a green solu- 
tion, and a third through a blue solution. From these three nega- 
tives, three transparencies were made, each of which was pro- 
jected by means of the coloured light by which i t  was taken, Max- 
well adding a fourth picture taken and projected by yellow light. 

I n  1869 Ducos du Hauron published a small book on colour 
photography, in which he laid down the principles of three-colour 
photography, on which all later work has been based, and a t  ap- 
proximately the same time Charles Cros published an article in 
which he had independently come to much the same results. D u  
Hauron's book is astonishingly complete and contains a very clear 
account of the two fundamental processes of colour photography 
including their application by different methods. These processes 
are known as the "additive" (that employed by Maxwell) and the 
"subtractive" processes. 

The practical development of colour photography was, how- 
ever, delayed for many years by the difficulty that the photo- 
graphic materials available were sensitive only to the blue and 
violet of the spectrum; it was with the greatest difficulty that 
materials sensitive to the whole visible spectrum could be ob- 
tained, and with such materials very long exposures were required. 
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First  adopted for general service use by the U.S. armed forces i n  World r igh t  is a rainbow photographed a t  low altitude. Below, part of a c i ty 
War II, the f i lm (Kodacolor Aero) used in taking the pictures on this photographed from an altitude of 15,500 ft. Special filters counteract the 
page revolutionized aerial reconnaissance photography. A t  the upper left ' haze. This colour film was processed i n  navy laboratories without the 
is a colour photograph which shows the shallow and deep parts of water necessity of using special equipment 
along a shore line. The ribbonlike formations are sand bars. A t  the upper 
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Colour photograph of a golf course taken from a U.S. navy plane at a F-56 (Fairchild) camera was used, having a focal length of 8!4" 
shutter speed of 1 / 1 5 0  sec., with an f.g diaphragm opening. A navy type a plate size of 6%" x 7" 
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The introduction of colour sensitizing by Vogel in 1873 first 

made colour photography possible, and the introduction of the 
isocyanine and carbocyanine sensitizers a t  the beginning of the 
20th century made it  practical. 

T h e  A d d i t i v e  Process.-Clerk Maxwell's picture was pro- 
jected on to a screen by means of optical lanterns and was thus the 
so-called "additive" process; that is to  say, the colours were 
formed by adding light to  light. This method was also used by 
c!u Hauron and Cros in a special instrument called a chromoscope, 
i n  which the three pictures were viewed in superposition, a plan 
later used and developed by F. E. Ives also. 

F. E.  Ives developed the additive process in practice. H e  took 
photographs through three dyed gelatine filters upon materials 
sensitised with the best dyes available a t  that time and projected 
the transparencies by means of triple lanterns devised for the 
purpose, these synthetic colour pictures giving extremely good 
colour reproduction upon the screen. 

The production of the negatives can be accomplished by three 
different methods. For stationary objects where an interval be- 
tween the exposures is of small importance, it is convenient to  
fit the filtcrs and sensitive plates into a sliding back attached to 
an ordinary camera. Exposures are then made through the three 
filters in succession either upon a single panchromatic plate or 
on three separate plates. 

For the photography of moving objects, it is, of course, im- 
possible to use successive exposures, and a great number of cam- 
eras embodying beam splitting methods either by means of prisms 
or by reflectors have been designed. The chromoscope already re- 
ferred to  as a "viewing" instrument can be converted into a cam- 
era in which mirrors are used for separating the three beams. 
Other cameras use elaborate combinations of prisms for the same 
purpose. I n  such cameras it  is often convenient to  use separate 
plates, since it  is rather difficult to arrange for the three images 
to fall upon a single surface. 

A system invented originally by du Hauron is to have the 
sensitive surfaces superposed on each other and to build up a 
plate or film pack; thus, in front, there may be placed a slow, 
very transparent yellow-dyed, blue-sensitive film; behind this, 
a moderately transparent film sensitive to green and dyed red 
or with a red filter attached to i t ;  behind this again, a red-sensitive 
film. In  this way, the blue record is made on the first film, the 
green record on the second, and the red on the third. A con- 
siderable number of patents have been taken out for variants 
of this method. 

T h e  S u b t r a c t i v e  Process.-The subtractive process, which 
was described originally by du Hauron, depends upon the produc- 
tion of colours by subtractive absorption instead of by the addi- 
tion of the colours to  each other in projection. Suppose that over 
a sheet of yellow gelatine, which will absorb the blue light, is put 
a sheet of magenta gelatine, which will absorb the green light; 
then, since the yellow absorbs the blue light, and the magenta the 
green light, only the red light is transmitted; a red image can thus 
be obtained either by projecting it  through a red filter or by 
putting a magenta image on the top of a yellow one. In the 
same way a green image can be obtained by putting a blue-green 
one on the top of a yellow one, when the yellow will cut the 
blue out of the blue-green and leave only green. 

In  working the subtractive process, the three negatives are 
printed in coloured dyes, the picture taken through the red filter 
being printed on gelatine dyed blue-green, the one taken through 
the green filter on gelatine dyed magenta, and the one taken 
through the blue filter on gelatine that was dyed yellow. Now, if 
the three are cemented together in register, the resulting trans- 
pzrent colour picture will reproduce the colours of the original 
subject and will be a transparency which can be viewed in the 
hand, or examined in front of an artificial light, or projected 
in a lantern. 

P r i n t i n g  Methods.-Subtractive methods have naturally at-  
tracted the most attention for giving prints on paper. 

The carbon process was used by d u  Hauron, the negatives being 
printed upon carbon tissue contairiing a pigment of colour com- 
plementary to that of the filter. After development, the three 

images are transferred to  a temporary ,upport, and then re- 
transferred to  a permanent support in accurate register. This 
method gives excellent results but requires considerable skill. 

Very good results have also been obtained by the use of a 
process in which gelatine containing transparent dye was coated 
on thin film base. After sensitising with bichromate, this can be 
printed through the back and developed with hot water, so that 
a coloured relief image is obtained on the film. The three images 
can then be transferred in superposition on to a paper support 
without the use of double transfer. 

A modification of the carbon process, suggested by T. Manly 
under the name of "Ozobrome" and later revived by H. F .  Farmer 
as the "Carbro" process, is also used for colour -work. I n  this a 
silver image is squeegeed into contact with pigmented gelatine 
saturated with bleaching solutions whose reduction products 
harden gelatine. These chemicals migrate into the silver image 
film, and the reduction products return to  the tissue, rendering it 
insoluble in ratio to  the amount of metallic silver present in the 
image. The tissue is then treated exactly as in the carbon process. 
Bromoil transfers are also used by some artistic workers. 

In  addition to these processes, colour images have been made by 
using for dyes the mordanting power of chemical compounds and 
especially the ferrocyanides of the metals. The ferrocyanides of 
uranium, copper, vanadium, and silver, and the iodide or sulpho- 
cyanide of silver mordant basic dyes very strongly. From the 
negatives silver images are therefore prepared and transformed 
into these compounds. The blue image is commonly composed of 
iron ferrocyanide itself, this being a very suitable shade of blue 
for colour work. Yellow and red images are obtained by mordant- 
ing basic dyes, such as auramine and safranine, on to  transparent 
deposits of metallic compounds. The three images are then 
superposed as  usual. 

In  one group of processes the dye images themselves are trans- 
ferred from the printing plates, which are formed of colourless 
reliefs, these being stained up  and then placed in contact with 
gelatine so that the dye migrates and forms an image in the gela- 
tine. Such processes are known as "imbibition" processes. The 
transfer plates may be made in several ways: thus, bichromated 
gelatine on film may be exposed through the back and developed 
with hot water, or a silver image produced by exposure through 
the back of an ordinary emulsion coated film may be caused to 
harden the gelatine either during development, since some devel- 
opers harden the gelatine contiguous to  the image, or by treatment 
with a bath similar to that used in the ozobrome process already 
referred to. After treatment, a relief can be obtained by  washing 
off the unhardened gelatine with hot water, and after removal of 
the silver a colourless relief is obtained. I n  a process known as 
the "Pinatype" process, bichromated gelatine is exposed under a 
positive and is then treated with dye which penetrates only the 
soft gelatine, the hard gelatine remaining uncoloured. This dye 
can then be transferred by imbibition to a layer of soft gelatine 
coated on paper, and the three images can be transferred in turn 
to produce a colour picture. 

In  a modification of this, used in motion picture colour pho- 
tography, the local hardening is produced not by the light ex- 
posure of a bichromated surface but by the formation of a silver 
image and its treatment with a bleach bath which hardens the 
gelatine in contact with the developed silver. 

There are numerous modifications of these printing processes 
all of which can be employed with more or less success but all of 
which require a considerable amount of skill if really good results 
are to be obtained. 

The largest field for the subtractive process of colour photog- 
raphy is in connection with the use of the printing pres5. The 
three negatives are used for the production of printing plates, 
usually by the half-tone process, and prints from the three plates, 
frequently with a fourth black plate added, are superimposed, the 
plates being printed in red, blue, and yellow inks which are ap- 
proximately complementary to the colour of the taking filters 
This three or four colour half-tone process is very widely used for 
the preparation of illustrations and is by far the greatest applica- 
tion of colour photography. (Sce PHOTO-ENGRAVISG.) 



PHOTOGRAPHY [COLOUR 

Screen P l a t e  Processes.-In his book, Ducos du Hauron sug- 
gested a modification of the additive process which has since 
become of practical importance and is known as the "screen 
plate" process. He suggested that the surface of the glass plate 
or film might be covered with tiny filters-red, green, and blue- 
the sensitive emulsion being coated on top of these and photo- 
graphed through the filters. 

A modification of this method was suggested by J. Joly of Dub- 
lin and by J. W. MacDonough of Chicago in 1892; the colour ele- 
ments were on a glass plate which was pressed during exposure 
into close contaa with a separate panchromatic plate after de- 
velopment of the negative; a positive in silver was made in the 
usual way and viewed in contact with a special viewing screen, in 
which the colours approximate those required by theory. This 
method is employed in the Finlay process much used in recent 
years, particularly for work in the studio and in the field for 
making colour originals from which three-colour printing plates 
can be made. Any number of duplicate colour transparencies can 
be made from one original negative. 

I n  1907 Messrs. Lumikre and Co., of Lyons, brought out their 
"Autochrome" plates in which they utilized an irregular screen 
composed of coloured grains. Glass plates are coated with an 
adhesive medium over which there is spread a mixture of starch 
grains, of microscopic fineness, stained violet, green, and orange, 
the interstices being filled in with fine carbon powder, to  form a 
tri-colour screen, dark by reflected, and of a pinkish, pearly ap- 
pearance by transmitted, light. This is varnished and coated with 
a thin panchromatic emulsion of gelatino-silver bromide. The 
plates are exposed in the camera from the back, through the tri- 
colour films, a special compensating orange-yellow screen being 
used also before or behind the lens. They are then developed as 
usual, producing a negative coloured image in the complementary 
colours, which is then reversed so as to  produce a positive coloured 
image showing the picture in its proper colours. The results thus 
obtained are remarkably good and practically solve the problem 
of direct colour photography in a simple and fairly inexpensive 
manner, the results being of course confined to transparencies. 

I n  recent years other screen plate processes of this type have 
been introduced. They include the Agfacolor plates and film, in 
which stained resin grains are used instead of the starch grains 
of the Autochrome process. In  Dufaycolor, the emulsion is coated 
on a screen ruled on the glass or film support to give a regular 
pattern. 

Screen plates are con~eniently studied under the following 
heads :- 

I. Method of production of the screen. 
11. Examination of the screen as a whole. 

111. Examination of the filter units. 
IV. Examination of the emulsion. 
V. Adjustment of the compensator and emulsion to the filters. 

I .  The screen may be either regular or irregular. The methods 
of production may be classified as follows: 

( I ) .  Ruled lines. Method used by Joly and MacDonough. 
(2). Dusting-on methods. Employed to produce irregular 

screens in the Autochrome, Agfa, and Lignose processes. 
(3). Printing by means of hichromated colloids. These are 

used in the Warner-Powrie, Finlay and Duplex processes. 
(4). Various methods of section cutting. The best known ex- 

ample is the Krayn screen introduced in Germany in 1907 and 
taken off the market shortly afterwards. 

(5). The use of mechanical printing or a combination of me- 
chanical printing and dyeing. The Omnicolore and the LumiPre 
regular screens, neither of which was marketed commercially, 
were made in this way, as is the Dufaycolor screen now in use 

(6).  Other processes. A variety of patents have been taken out 
for experimental screens which must be classed under this 
heading. 

11. The screen as a whole when examined should appear to be 
of a neutral shade. This is known as the "first black condition." 
The adjustment is obtained by alteration of the area of the units 
as far as possible rather than by adjustment of the depth of 

colour. The total visual absorption should be as low as possible. 
111. The separate filter units should have the purest possible 

colours, preferably without overlap in the spectrum. The best 
possible compromise is for a red filter transmitting from X 590 up- 
wards; a green filter from 590-490; and a blue filter from Xsoo 
down to the violet. The size of the screen units is determined by 
their invisibility. I n  order t o  get bright colours, however, it is 
necessary that they should not be too small, since otherwise the 
emulsion will not have sufficient resolving power, and the images 
behind the units will overlap. For regular screens the units should 
not be larger than xh nor smaller than dq of an inch. For 
irregular screens it is necessary that the units should not be 
larger than one-third the dimension of regular screens, since the 
average unit will tend to be a clump of about 10 grains; that is, 
having approximately three times the diameter of the single unit. 

IV. The emulsion should be sensitive to  the whole visible spec- 
trum and of a resolving power depending on the size of the units. 
In  the case of the small units of irregular grains, its resolving 
power must necessarily be high, so that the emulsion must be 
slow and fine grained. I t  must also be coated in very close con- 
tact with the screen, since otherwise the scattering of the light in 
the intervening space will affect the colour. 

V. The emulsion should be so sensitized that the effects pro- 
duced under the red and green filters are equal if possible. The 
compensating filter used on the lens can then be adjusted to the 
emulsion and to the filter units, so that the "second black condi- 
tion" is fulfilled; that is, a scale of greys is rendered as grey after 
exposure, development, and reversal. 

The effective speed of a screen plate is governed by three 
factors: ( I )  The sensitiveness of the emulsion; (2) the multiply- 
ing factor of the screen; (3)  the multiplying factor of the com- 
pensator. The effective speed of the screen plates on the market 
is lower than that of normal negative materials, although a t  the 
present time they are fast enough to enable snapshots to be made. 

Owing to the very thin emulsion necessary to  give sufficient 
resolving power, the latitude of the process is small, and in sub- 
jects with wide contrasts the shadows may be underexposed, 
while the highlights lose colour owing to overexposure and the 
consequent irradiation. Except with very flat subjects, there is 
practically no latitude in the exposure given in the camera, the 
results depending entirely upon the accuracy with which the 
exposure is determined. 

One drawback to screen plates lies in the fact that they must 
be viewed as transparencies, either by projection or in a simple 
viewing device. The magnification under which they can be 
viewed is limited by the fact that the image is broken up  into 
small units. 

A process which is in some respects analogous to  the screen 
plate process is one invented by R. Berthon in which film is em- 
bossed on the back with minute lenses. A tricolour diaphragm is 
then placed a t  the lens of the camera and the film is exposed 
through the back so that the lenses form images of the coloured 
filters on the emulsion. 

After exposure and processing by reversal, the film is projected 
with a multi-colour diaphragm attached to the lens of the pro- 
jector, and the colours of the original object are thus reconsti- 
tuted on the screen. This process is used entirely in motion pic- 
ture work. 

Bleach-out Processes.-Since many dyes are destroyed by  the 
action of light, and since Grotthus and Draper showed that dyes 
are bleached by light of the colour which they absorb, i t  is clear 
that a printing process can be produced by mixing three colour 
dyes which are sensitive to light. Thus, if we make a mixture of 
auraminewhich  is bleached by blue light; erythrosine-which is 
bleached by green light; and methylene blue-which is bleached 
by red light; and coat this mixture in a layer of paper, we shall 
get a black surface. Now, if this be printed under a coloured 
original, the dyes which absorb the colours will bleach. and a 
coloured reproduction will be obtained, the accuracy of which wiil 
depend upon the correct adjustment of the conditiorls The most 
important of these conditions is the relative sensitiveness of the 
different dyes and the choice of dyes which have the correct ab- 
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sorption. Since dyes such as those mentioned have little sensi- 
tiveness to  light, it is necessary to increase it  by sensitisers, and 
a great deal of work has been done in this field in the development 
of suitable sensitisers, of which the best known are Anethol and 
compounds of a similar nature. 

A commercial bleach-out paper was placed on the market under 
the name of "Utocolour" paper and was employed particularly for 
the printing of screen plate originals. The results obtained were 
not very satisfactory, however, and great difficulties have been 
experienced in achieving any improvement in the process. I t  is 
difficult to  adjust the three dyes to  equality of bleaching. I t  is very 
difficult to  remove the sensitiser and the bleached dye, and it is 
particularly difficult to  stabilize the unbleached dye so as to pro- 
duce a permanent picture. These various difficulties have pre- 
vented the process from coming into any general use. (For colour 
photography as  applied t o  motion picture work, see MOTION 

PICTURES.) 
B ~ s ~ ~ o ~ ~ n ~ ~ ~ . - - E l e m e n t a r y  and general: J. M. Eder, Azrsfzihrliclzes 

Handbzrch (3rd ed. Halle, 1 9 2 ~  etc.) ; E. J.  Wall, Photograplzic Facts 
and Forntulas (Boston, 1924), and Dictionary of Photograplzy (13th 
ed., 1934) ; CasselPs Cyclopaedia o f  Photography, ed. by B.  Jones 
(Ncw York, 1911) ; M. Thompson, The  Camera Book (London, 1926), 
elementary introduction to the theory and practice; 0. Wheeler, A 
Primer of Photography (London, I ~ I O ) ,  elementary introduction to 
practice; R. Child Bayley, The Complete Photographer (10th ed., Lon- 
don, 1932) ; John R. Roebuck, The Science and Practice of Photag- 
raphy (Xew York, 1918), adapted for the use of university students 
wishing to know something of the practice of photography; Chapman- 
Jones, Photography of l o -day  (London, 1913), on photography as 
practised 15 years ago; W. de W. Abney, Instruction i n  Photograplty 
(11th ed., London, 1go3), attention devoted to the early processes of 
photography; A. Miethe, Lehrbuch der praktischen Photograplzie 
(Halle, 1902) ; L. P. Clerc, Photography, Theory and Practice (Lon- 
don, 1g30), very complete and modern review of the whole subject. 

Photographic theory: C. E. Kenneth Mees, The Fundame~ztals of 
Photography (Rochester, N.Y.), elementary introduction to photo- 
graphic theory; C. Neblette, Photograplzy, Its Principles and Practice 
(New York, 1930) ; Photography as a Scientific Implement (London, 
1923) contains a long chapter by Dr. S. E. Sheppard giving an excel- 
lent introduction to photographic theory; Photographic Researches o f  
Hurter and Drifield, ed. by W .  B. Ferguson (London, ~gzo) ,  collected 
papers by the pioneer workers on the quantitative theory of photog- 
raphy; S. E. Sheppard and C. E. K. Mees, Investigations on the 
Theory of the Photographic Process (London, 1907) ; H. W. Vogel, 
Photochemie (Berlin, 1 ~ 0 6 ) ,  general book on photo-chemistry con- 
taining many references to ~hotographic problems; G. Mayer, Chimica 
~otog;afica -(Milan, 1912). ' 

Photographic optics: H. Harting, Photographische Optik (Berlin, 
1924) ; Photographic Optics, Eng. trans. of Lummer by S. Thompson 
(New York, 1900) ; H. Dennis Taylor, System of Applied Optics (New 
York, 1906) ; C. F. Lan-Davis, Telephotography (New York, 1935). 

Phototopography: A. L. Higgins, Phototopography (Cambridge, 
1926); B.  M. Jones and J. C. Griffiths, Aerial Surveying by Rapid 
Methods (Cambridge, 1925) ; J. A. Flemer, Phototopograplzic iVetkods 
and Instruments (New York, 1906) ; H. E. Ives, Airplane Photography 
(Phila., 1920) : M. Hotine, Surveying From Air Photograplzs (Lon- 
don, 1931). 

Special branches: D Charles, Commercial Photography (London, 
2nd ed. 1933) ; W. H. Towles, Portrait Lighting (Philadelphia) ; A W. 
Judge, Stereoscopic Photography (London, 2nd ed. 1935) ; Eastman 
Kodak Co., The Photography of Colored Objects (Rochester. N.Y., 
13th ed ,  1935) ; H. L. Hind and W. B. Randles, Handbook o f  Photo- 
micrography (New York, 2nd e d ,  1927) ; J. E. Barnard, Practzcal 
Photonzicrograpky (London, 2nd ed,  1925); Eastman Kodali Co., 
Photomicrography (Rochester, N Y., 13th ed., 1935) ; A Hay, Wirsfn- 
schaftliclte Anwendungen der Photographie (1931). (C. E. K. M.) 

APPARATUS 

Photographic apparatus may conveniently be discussed under 
the following heads:-(I) Cameras and their construction, (2 )  
Enlargers, (3) Stands, (4) Lenses, (5) Light Filters, (6) Shutters, 
(7 )  Exposure Meters, (8) Developing and Printing apparatus and, 
finally, ( 9 )  Studio and Darkroom appliances. In the case of 
Cameras and Lenses further subdivisions of topic will be needed. 
Owing to the multiplicity of models it  will be necessary to cur- 
tail greatly the space devoted in former editions to historical 
development in order to  deal a t  all adequately with features of 
construction, in relation, more particularly, to modem types. 
Even here severe compression has rendered unavoidable the omis- 
sion of many details of mechanical and optical interest. For 

closer study of these the reader is referred to the works partic- 
ularized in the short bibliography appended to this Section. 

Incidentally, the consideration of photographic apparatus is 
complicated by continuous, practical developments in all types 
of gear. Camera construction, and to some extent the manufac- 
ture of lenses and other gear, has hitherto been influenced mainly 
by three factors, the introduction of dry plates, enabling develop- 
ment of the latent image to be postponed indefinitely, the suhsti- 
tution of gelatine film for glass, and the perfection of methods 
of enlargement. Two factors are being added-the improvement 
of existing processes of colour photography and the swift expan- 
sion of cinematography-the effect of which is already pro- 
nounced. Today the production of amateur cine-cameras is enor- 
mous and, although "still" photography can never be completely 
ousted by motion picture production, the design and supply of 
apparatus for the former is being as strongly influenced by the 
latter as the popularity of the old "stand" camera was by the ap- 
pearance of the revolutionary Kodak. 

CAMERAS AND ENLARGERS 
The original aim nf thp pioneers in Photcgraphy was to  fix 

the image in the camera obscura ( q . ~ . ) ,  and Wedgwood and 
other early workers chiefly employed that cumbrous apparatus 
in their experiments. 

Historical.-Between 1816 and 1839 NicCphore Niepce, Fox 
Talbot and Daguerre used smaller box caqeras, and it  is on record 
that the expanding bellows-body principle was applied to some 
of the first cameras made in France for the production of 
Daguerreotypes. I n  England this construction was not adopted 
until much later, the usual practice being to make the camera in 
the form of two open boxes, one sliding within the other in order 
to provide the adjustment necessary for focussing. The two parts 
were supported on a rigid baseboard, the adjustment being fixed 
by a screw. A portable stereoscopic camera with parallel bellows 

FIG. 18.- FOLDING "KODAK" 

designed by J. Atkinson in 18j7 was followed in 1858 by C. T.  H. 
Kinnear's lighter pattern with conical bellows for general work. 
Thenceforward the manufacture of British cameras progressed 
rapidly in the hands of P. Meagher, G. Hare, W. Watson and other 
competent makers, one of the later models of the last-named, 
known as the "Premier," having survived to the present day as a 
typical L1square-form" pattern for technical work. 

Information on early cameras will be found in the photograpl~ic 
journals, in C. Fabre's Traite' encyclope'diqzle de  @/totographie, 
Vol. I ,  and in J. M. Eder's Ausfulzrliclzes EIa7rdbz~ch der  Plroto- 
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graphie, 2nd ed., Vol. I ,  pt. ii. 
With the advent of dry plates the demand for more portable 

cameras increased and has continued steadily to the present day 
when, the limit of compactness having probably been reached, 
attention is being concentrated on the provision of various move- 
ments, and of accessories such as  shutters and finders, with no 
loss of rigidity and no increase of weight or bulk. Up to 1888, 
when the roll-film camera known as the "Kodak" was introduced 
by the Eastman Co. of Rochester, U.S.A., the early portable 
cameras were for the most part on the lines of the present "hand- 
or-stand" type. 

Roll-film quickly produced a succession of Kodaks, box-form 
and collapsible, the latter culminating in a folding design which 
has been widely imitated in this country and on the Continent 
To-day the output of roll-film cameras greatly exceeds that of 
any other type, but several other forms continue in request. Con- 
tinuous roll Cinema film, cut films, either film-packs (4.v.) 
sheaths, have increased the popularity of the extremely portable 
"hand-or-stand" cameras, such as the "Sybils" of Newman and 
Guardia and the more substantial "Una" of James Sinclair and 
Co. Stereoscopic cameras of exquisite workmanship and extreme 
precision such as those of I. Richard, Voigtlander and Leitz have 
many users. The Reflex, both ordinary and folding, is a favourite 
for Nature study and other special work, and collapsible cameras, 
based on the original Goerz-Anschiitz pattern, are very freely 
employed for Press photography. 

The outstanding feature of latterday camera manufacture is the 
preponderance of instruments to  take plates and films of the 
smaller sizes including those taking 35 mm. cinema film. With 
modern emulsion negatives made with "vest-pocket" cameras will 
yield excellent enlargements. Naturally this facility appeals to 
the average amateur and also in a measure, to  professionals. 
I n  fact to-day the enlarger is complementary to the camera to 
such an extent that in any modern photographic exhibition the 
proportion of contact prints from negatives taken directly in 
cameras is conspicuously small. 

Construction.- In some portable cameras the application of 
the "fixed focus" principle renders any focussing adjustment su- 
perfluous, but otherwise the latter is a primary constructional re- 
quirement. Today most focussing is accomplished automatically. 
I n  the earlier cameras the extension-almost invariably by means 
of leather bellows pleated accordion-wise-was regulated by an 
endless screw operated from the front or back. The method is 
occasionally employed in big copying apparatus, but has been 
largely supplanted by a rack-and-pinion action, on the back of 
the camera if the bellows are parallel and on the front where 
conical bellows are racked out from the back. The front, some- 
times the back also, is kept rigid by struts or other supports 
affixed to the baseboard, and the lens, usually mounted on a 
sliding panel, can be lowered or raised to  modify the amount of 
foreground included. Convergence of vertical lines caused by 
tilting the camera can be corrected by a swinging back or front, 
which enables the base of the sensitive plate to be kept hori- 
zontal, and its sides vertical, irrespectively of the tilt. A "swing- 
back" or a "side-swing" is also occasionally useful for bringing 
into focus a foreground, or a near object on one side or the 
other of the subject, without "stopping down." Focussing is 
ordinarily carried out with stand cameras by viewing the image 
formed by the lens on the piece of finely ground glass consti- 
tuting the focztssing screen, a cloth being thrown over the camera 
to  exclude extraneous light. I n  some cameras, notably those 
of the reflex type, a focussing chamber enables the focussing 
cloth to  be dispensed with, and in most hand cameras the 
focussing screen is replaced by the finder (q.v.). For certain 
scientific purposes it  is preferable to focus on a piece of plain 
glass with a focussing magnifier which thus virtually becomes 
the eyepiece of a telescopic system; but "aerial focussing," as it 
is called, is unsuited t o  ordinary photography in which compo- 
sition of the subject as a whole must be studied. 

The focussing screen, and, later, the dark slide or other recep- 
tacle for the sensitive plate or film is now usually held at the 
back of stand cameras in a frame which is reversible for pictures 

taken with 'he plate lengthwise or upright. 
"Dark slides" to hold sensitive plates or cut films in sheaths 

are made t o  interchange with the focussing screen, the sensitive 
surface of the plate or film being in accurate register with the 
ground surface of the screen. Slides are commonly made to hold 
two plates or films back to back, with a metal partition to prevent 
the passage of light. There are two patterns, "book-form," hinged 
to open like a book, and solid, the latter generally known as 
plate-holders. With some hand cameras single metal slides are 
supplied. I n  all slides light is temporarily excluded from the 
front of the plate or film by a sliding or roller shutter which 
is removed or opened, of course, for exposure. 

In  the case of studio cameras (q.v.) a "repeating slide" enables ' two plates to be quickly exposed in succession without removing 
the slide itself. I n  field cameras other methods are adopted, both 
to  facilitate speedy consecutive exposures and to permit the 

1 carriage of a number of plates or cut films in less space than is 
possible with separate slides or plate-holders. Some patterns of 
changing-box are very compact and convenient. The usual con- 
struction is in the form of a box with a sliding door a t  the back, 
to  the open top of which a small bag of light-tight material is 
affixed. The sliding door a t  the back having been removed the 
plates or cut films in sheaths are packed into the box, and a 
spring at  the back ensures constant and even pressure upon all 
the sheaths in the pack, with the result that the front plate 
or film is always in  register with the focussing screen. I n  the 
front of the box there is, as in the case of the ordinary dark slide, 
a shutter which is withdrawn for, and replaced after, exposure. 
The front plate after exposure is either lifted or levered up into 
the bag at  the top of the box, and transferred t o  the back. 

Slides, plate-holders and changing-boxes have largely been 
superseded for amateur use by roll-film cameras based on the 
Eastman Kodak system. In  the earlier applications of the latter 
the roll of film was carried on a spool in  a separate holder with 
cemovable back and shuttered front, which thus became a sort of 
changing-box. But the roll-holder is now incorporated in the 
camera itself, with appreciable increase of portability and con- 
venience and no loss of efficiency. The film itself in a long strip 
sufficient for several exposures is backed by a longer strip of black 
paper on which a t  suitable intervals the number of the exposure 
is boldly stamped. The excess of black paper a t  either end of the 
film provides a safety covering during the process of loading the 
spool into the camera, and thus enables the latter operation to be 
performed in daylight. I n  practice, the lens being normally capped 
by a central shutter, the back of the camera is removed, and 
the spool inserted a t  one side of the roll-holding arrangement. At 
the other side an empty slotted spool should be in position. The 
seal of the full spool having been broken a portion of the safety 
covering is unwound and threaded into the slot of the empty spool. 
The back, which is provided with a small red "window," is now 
replaced. By means of a winder more of the black paper is 
wound off until the number ( I )  appears in the little red window. 
The section of film for the first picture is now in position. 

An alternative method of daylight loading is provided by the 
film-pack system whereby cut films are interleaved with pieces of 
black paper provided with n,umbered tags, the whole pack being 
backed by a sheet of metal provided with springs. By pulling out 
one of the tags a sensitive film is brought into position for ex- 
posure, the preceding film having been simultaneously displaced. 
Much progress has been made in packing film, methods of loading 
and transfer, with the result that backings may be entirely elimi- 
nated or specially treated t o  protect against unusual exposure, 
such as X-rays. Nearly all loading to-day is integral with the 
camera and actuated by automatic or semi-automatic means. 

With all hand cameras some form of f i d e r  is required. The 
earliest finder was a second camera, and this idea survives in 
twin-lens and binocular cameras although a combined "single" 
unit has been developed. I t  is an attachment either of the "direct- 
vision" kind, with or without a lens or lenses, or in the form of 
an angled reflector in  which an image produced by a miniature 
lens, and which represents on a small scale the image trans- 
mitted by the lens in actual use, is viewed by the photographer, 
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either on the mirror itself, or on a tiny ground glass screen. The 
simpiest form of direct-vision finder is a wire frame which, held 
a t  a correct distance, represents the proportions of the plate, the 
view included being identical with that photographed. I n  other 
direct-vision finders the subject is collected in a small rectangular 
negative lens, and this miniature image, accurately proportioned 
t o  the size of the plate, is viewed through an eye-hole or eye lens. 

TYPES OF PHOTOGRAPHIC CAMERA 

There are two principal kinds of photographic camera, studio 
and field, the former type a comparatively small category almost 

exclusively used by professional 
portraitists. The studio camera 
forms as  a rule Dart of a combina- 
tion (fig.  in which a sub- 
stantially built stand, capable of 
adjust.ment as to  height and 
inclination, is  included. Such a 
combination should be movable 
to  any part of the studio, prefer- 
ably on casters. The camera is 
fitted with square bellows and fo- 
cussing is by a double rack and 
pinion movement, sometimessup- 
plemented by a draw-out exten- 
sion for quickly obtaininga coarse 
focus. Extra rigidity is given t o  
the fully extended instrument by 
a wooden centre frame. The 
front has a rising and falling 
movement and is very solidly 
built to carry largeand heavypor- 
trait lenses. I n  many cameras of 

FIG. 19.--"ENSIGN" S T U 1 0 this type there is  a n  internal flap 
CAMERA A N D  S T A N D  shutter which can be  worked 
noiselessly by a bulb. Prior t o  recent changes which have greatly 
modified the appearance of both, the main difference between a 
studio and a field camera lay in the back arrangement. 

Field cameras are of many sorts and sizes and include several 
classes t o  which separate attention is being given. But the descrip- 
tion "field" may be said to  belong properly to the kind of camera 
used in the ope'n, and on a stand, for general work which is not 
ordinarily attempted in the studio, such as large groups ahd genre 
studies in natural surroundings, as well as architecture and land- 
scapes. Such a camera must be  reasonably portable if plates of a 
fair size have t o  be exposed, and it  should possess, in  addition to  
a swing back (or front) and a rising and falling front, an exten- 
sion sufficiently variable t o  enable lenses of relatively long or 
short focus to be used. Thus a half-plate camera, the lens normally 
employed with which would probably have a focal length of 
8 in., should have a full extension of not less than 16 in. and it  
should be possible t o  rack i t  in  t o  take wide-angle lenses with a 
focal length of not  more than 4 in. As i t  is essential that a field 
camera should be quite rigid when fully extended the design of 
a n  instrument possessing this qualification, in  addition to  that of 
portability, presents some difficulties. 

The  "square-form" camera equipped with parallel bellows re- 
mains a favourite with many for field work, owing to its rigidity 
and adaptability t o  all classes of subjects and all types of lens. 
Only moderate portability, however, is possible with this model, 
and a rather substantial tripod is  needed t o  support it at  all 
satisfactorily. For  sizes above half-plate, accordingly, a lighter 
form of camera with conical bellows is frequently preferred, 
and, provided that  the design is good, and the material and 
workmanship all they should be, a field camera on these lines will 
meet all requirements. Formerly, only a well made conical bel- 
lows camera would carry a variable telephoto lens without risk 
of vibration; today many designs are offered which eliminate o r  
diminish this hazard. Some conical bellows models have base- 
boards in which a circle has been cut out and a metal ring inserted, 
thus constituting a tripod head to which ordinary tripod legs can 
be attached. 

Owing to improved facilities for enlargement field cameras in 
the larger sizes are not now so freely used as formerly, and the 
convenience of roll film has rendered diminutive Kodaks, Car- 
bines and other "pocket" instruments increasingly popular. But 
there is an intermediate type which, as an efficient compromise, is 
perhaps the most useful form of camera in existence. This is 

well known as a "view camera'' 
having all the features of both 
studio and field types. This is 
also known as the "hand or 
stand" variety. Following Wat- 
son's "Alpha" the productions 
of Newman and Guardia, which 
owe their perfection chiefly to  
the mechanical genius of A. S. 
Newman, and those of Adams, 
the Houghton-Butcher Co., Erne- 
mann and other makers, are mod- 
ern examples of "hand or stand" 

BY COURTESY O F  HEWMAN B GUARDIA 
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design ii which every conceiv- 
FIG. 20.-NEWMAN A N D  G U A R D I A  able requirement is met. 
"BABY SIZE" SYBIL I n  the "Sybils" (fig. 20) of the 
first named firm extra rigidity is secured by  a neat and effective 
"lazy-tongs" method of extension. Another representative model 
of this type is the Sinclair "Una" which, while less compact than 
the "Sybil," is sufficiently portable and only a trifle less efficient 
than theusquare form." The"Sanderson"of the Houghton-Butcher 
Co. is remarkable for the length of its extension, the latitude of 
its rising, falling, and swinging front movements, and the ingenious 
provision made for the use of very short focus lenses. 

Collapsible hand cameras are largely used for Press photog- 
raphy. They form a type apart of which the Goerz-Anschiitz 
was the pioneer model. A typical modern camera of this class is 
the Ross "Panros" (fig. 31) which is not only extremely convenient 
for hand work but can be so effectively used on a stand that it  
was adopted by the Royal Engineers for the field equipment of 
their Printing Companies, by whom it was extensively employed 
in the World War. Cameras of this kind are fitted with focal- 
plane shutters (see p. 828) and very rapid lenses, f/4.5 being a 
usual aperture. I n  the "Ermanox" made by the Zeiss Ikon Co. an 
Ernostar anastigmat working a t  f.1.8 has been fitted with which 
instantaneous photographs can be secured in a theatre with 
ordinary stage lighting. 

Magazine cameras in which a number of plates or films are 
packed and brought forward successively for  exposure, some- 
what on the principle of the changing-box, are now compara- 
tively seldom used. Unless of the simplest construction, in which 

case they are bulky, the changing 

BY COURTESY O F  ROSS 

FIG. 21.-ROSS "PANROS" C A P E R  

mechanism is apt  t o  give tro;blc 
Bi~zocular and twin-lens cam- 

eras represent an endeavour to 
provide the operator with a view 
of the object u p  to  and includ- 
ing the moment of exposure. 
They are literally, as their name 
implies, combinations of two sep- 
arate cameras and two separate 
lenses, the focussing adjustments 
being correlated so that one 

half of the combination can be usedfor  focussing, the other for 
exposing the plate. I n  the form of an inverted field glass, the 
focussing screen and the plate taking the place of the two eye- 
pieces, binocular hand cameras are still t o  be met with, but the 
twin-lens, which in its later forms was an early "reflex," has been 
practically superseded by the single-lens reflex. 

Modern reflex canzeras form a class apart in  connection with 
which much ingenuity of invention has been displayed and many 
patents have been taken out. The principle is explained in the 
accompanying diagram (fig. 22) but, as in practice the reflex is 
usually held in the hand, i t  is now fitted with a collapsible vertical 
hood which enables the operator t o  look down through it  on t o  
the focussing screen. A second mirror can, if desired, be fitted in 
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the hood for horizontal viewing, and focussing can be assisted 
by the use of a binocular focussing magnifier. Constructionally 
the reflex camera is a box containing a movable mirror interposed 
between the plate and the lens, and facing the latter a t  an angle 
of 4 j0 .  This throws up the image on to the horizontal focussing 
screen, on which it  is viewed through the hood. The outstand- 
ing mechanical feature of the re- 
flex is the co-ordination of the 
movement of the mirror with the 
shutter release. The removal of 
the former to enable the image 
transmitted by the lens to reach 
the plate, and the instantaneous 
exposure of the latter by means 
of the shutter, are effected simul- 
taneously. The shutter almost in- 
variably fitted t o  these cameras 
is of the focal plane type, and 
more than a dozen models of re- 
flexes by first-class makers are FIG ZZ.-REFLEX CAMERA 
available. A typical pattern of the reflex camera, with movable 
mirror, horizontal focussing screen and vie7wing hood is the "Soho" 
by Kershaw and made by the Amalgamated Photographic Manu- 
facturers, Ltd. (fig. 23) .  Reflex studios now take roll-film. 

Reflex Camera and design and construction are considered by 
A. S. Newman in the Plzotographic Journal for 1921, p. 219. 

The basic idea of the Roll-film camera has already been dis- 
cussed. The folding Kodak (fig. 18) remains the most popular in- 
strument of the type, and the latest models of it  meet practi- 
cally every need. Substantially the form has not altered although 
many new features are continually added. The metal door which 
closes the front of the camera falls down and forms a base- 
board along which the panel carrying the lens, shutter and finder 
is drawn out until the required focussing adjustment has been 
made. In  some models the fixed focus principle is applied; 
in others the focus can be altered, according to an affixed scale, 
to suit all distances from a few feet to infinity. Great clever- 
ness has been displayed in ensuring the rigidity of both base- 
board and lens panel. Focussing roll-film cameras, more or less 
closely resembling Kodaks, but containing various structural 
modifications, are now made by a number of firms. 

For panoramic photography various special types of cam- 
era have from time to time 
been introduced in order to 7 
satisfy the scientific require- 
ment that, in covering the ab- 
normally wide angles usually 
embraced in this kind of work, 
the lens should rotate on its 
nodal point of emergence. But 
practically all the earlier pan- 
oramic cameras, an account of 
which was given in the B.J.A. 
of 1892, have disappeared, and 
even the interesting and effi- 
cient little Panoram Kodak (fig. 
24), which takes pictures on 
a section of roll film 3: in. X 102 
in. with a lens swinging on its I I 
own axis through the arc of a cir- 1 1 
cle, has comparatively few users. ., ,ouRT.sy ., ,,. 
A few professional panoramic MANUFACTURERS 

cameras, such as the "cirkutn and FIG. 23.-"SOHO" R E F L E X  CAMERA 

the "Korona"-the latter made by the Gundlach-Manhattan 
Optical Co. of Rochester, U.S.A.-are available. But in modern 
practice panoramic photographs are commonly made by exposing 
several plates to cover sections of the complete picture. 

Special cameras for map  repvoductio?s-often of huge dimen- 
sions-and for copying in connection with "process" work need 
not be specifically described as to  all intents and purposes they 
are elaborations of the studio form. For Colozlr Plzotogmplzy 
(q.v.)  various particular forms of camera and dark slide have 

[CAMERA TYPES 

I been devised, more particularly in connection with the taking of 
the three negatives required for trichrome work on paper. The 

, simplest method of obtaining the latter is separate exposure of 
' three panchromatic plates in  ordinary slides, the lens being ' screened successively by green, red and blue-violet filters. Greater 
speed is obtained by use of the Sanger-Shepherd repeating slide 
in which the three filters are placed immediately in front of 
sections of a long plate, the sections with their respective filters 
being exposed in quick succession by passing the slide along a 
frame fitted to the back of an ordinary camera. A modification of 
this repeating slide has been introduced by F. Newens and there 
have been more recent developments. A more elaborate system 
consists in obtaining the three negatives a t  a single exposure 
by means of a specially constructed camera in  which the image 
transmitted by the lens is trebled by the addition of prisms, 
one image reaching its plate directly, the other two reaching 
theirs by reflection. Other devices accomplish the same result 
by different methods. I n  some colour cameras the prisms are re- 
placed by a mirror system, a recent example of the latter type 
being the special Jos-Pe camera process. 

However, a t  the time of writing i t  seems very highly probable 
that the various specialized forms of the one-exposure camera 
for all of the varied applications of colour-photography will 
within a brief period of time be rendered obsolete. This im- 
portant change in the technical practice of colour-photography 
will be inevitably brought about by the notable improvements in 
the application of the tripack method. I n  this new technique a 
single simultaneous exposure is given to three films packed to- 
gether. One of these films is green-sensitive, another is red- 
sensitive, while the third film is blue-sensitive. By this ingenious 
combination, which greatly simplifies the problem of taking 
colour-pictures, noteworthy practical advances may be confi- 
dently expected throughout the entire field of colour-photography. 

The construction of cameras for stereoscopic photography 
(q.v.)  has reached a high degree of perfection in models such as 
the "Verascope" of J. Richard, the Leitz "Heidoscope" and the 
Voigtlander "Stereoflectoscope," the last two having a reflex finder 
in which a full size image is shown by a third lens (fig. 26). 

In  the practice of Photo-nzicrography likewise, a large choice 
of apparatus is available, ranging from cameras of very long 
extension with elaborate arrangements for  securing correct align- 

I I 

FIG. 24.-PANORAM "KODAK" 

ment to simple attachments for use with ordinary cameras for  
low power work. I n  addition to  horizontal apparatus some fine 
cameras have been designed by Zeiss and others t o  work vertically, 
while others can be used in conjunction with the microscope. 

Although the subject of Colour Photography (q.v.) is dealt 
with elsewhere, reference should be made here to  the multiple 
image optical system including the beam-splitter, for photograph- 
ing plural images involved in stereoscopic and colour pictures. 
(See  Abstracts Royal Photographic Society 1935.) 

Since Cinematography, Aerial and X-ray photography are  dealt 
with separately, such apparatus is not discussed here. 
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F I G .  2 5 .- A L D I S  

Cinematography is dealt with under MOTION PICTURES (see 
especially MOTION PICTURE TECHXOLOGY by C. E. K. Mees). 
Aerial photography is treated under AERONAUTICS and AVIATION, 
also under SURVEYING. X-ray photography is discussed under 
X-RAYS; X-RAYS AND CRYSTAL STRUCTURE and related subjects. 

Enlargers.-The old method of enlarging by direct photog- 
raphy with a short focus lens and an ordinary camera of long 
extension has for a number of years been largely discarded in 
favour of the employment of apparatus resembling the ordinary 
optical lantern. I n  the modern enlarger (fig. 2 5 )  a negative or 
a transparency takes the place of the lantern slide, the screen 
being represented by an easel to  which a piece of bromide paper 
or a sensitive plate is, after focussing, affixed. A powerful beam 
of artificial light is passed, with the help of a condenser, through 
the negative or transparency and the enlarging lens with the result 
that an image is projected varying in enlargement according to 
the distances between the negative and the lens and between the 
lens and the sensitive surface of the paper or plate. The illumi- 
nant may be either electric light o r  gas, but the former is now 
generally preferred, partly because it  facilitates the construction 
of vertical enlargers which have some advantages over the hori- 
zontal form. A number of automatic enlargers have been designed. 

Enlarging can also be carried out without condensers by col- 
lecting the rays of an illurninant in a reflector of ellipsoid form 
from which a parallel beam of sufficient size is passed through 
the negative. The latter may be held in the dark slide of an 
ordinary camera which, with its lens, is thus made to take the 
place of the front portion of an ordinary enlarging lantern. 

The Pl~otostut,  an American invention introduced about 1907 

E N S I G N  E N L A R G E R  

and since greatly developed, is a combined camera and stand with 
fully automatic mechanism for the reproduction of various kinds 
of official and commercial documents by unskilled operators in 
any ordinary well-lighted office. Any scale of enlargement or 
reduction can be adopted, and copies developed and fixed in not 
many seconds. A very rapid colour-sensitive paper is used, render- 
ing the system valuable for copying engineers' and architects' 
plans, etc. See B.J.A. for 1928, p. 180. (See LITHOGRAPHY.) 

Stands.-For studio cameras (q.v.) as previously noted, stands 
of substantial "pillar" construction are usually provided. With 
copying and other large cameras the stand is more often in the 
form of a table, but also provided with raising, lowering and 
tilting movements. For enlarging purposes the stand and easel are 
sometimes combined, runners enabling the conjugate distances to  
be readily varied. But for  all general photographic purposes 
the tripod form of stand is the most practical, and almost innu- 
merable patterns in wood and metal have been evolved. For very 
small cameras tripods with te!escoping legs of an aluminium alloy 
and a top of harder metal meet the demand for extreme port- 
ability, but for serious work a substantial wooden pattern is 
greatly to  be preferred. The legs should telescope to make them 
not only more portable but also adjustable to  uneven ground. 
For special work a revolving or tilting head may be desirable, 
and in some patterns provision is made for increasing the height 
of the camera from the ground by means of a second raised head. 
An important new device is a tripod with a universal ball and 
socket which compensates for weight and tilt of camera. 

For the incidental snapshot work to supplement the ordi- 
nary tripod, a "unipod" is employed as a support for a tele- 
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photo o r  other heavy lens affixed to a camera which is of frail convex composed of a biconvex crown cemented to a plano-con- 
construction. I cave flint, while the back element was a double convex composed 

PHOTOGRAPHIC LENSES 
Historical.- The earliest form of photographic objective was 

a n  adaptation of W. H. Woolaston's single periscopic meniscus 
lens as applied by him t o  the camera obscura in 1812. This was 
achromatisetl by C. Chevalier for  use about 1839 by Daguerre, 

i - 
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FIG. 26.-"HEIDOSCOPE" STEREO-REFLEX CAMERA ' 

of a bi-convex crown separated by an air-space from a concave- 
convex flint. T h e  form was notably improved by  J. H. Dall- 
meyer who in 1866 reconstructed 
the back by substi- 
tuting a meniscus crown for the 
bi-convex element, and a shallow 
concave-convex positive meniscus 
for the negative meniscus, revers- 
ing the positions, and introducing 
an air space. 

I n  1861 J. H. Dallmeyer pro- 
duced a triplet very fully achro- 
matised, non-distorting, and giv- 
ing excellent definition, but since 
obsolete on account of i ts  bulk 
and slowness. FIG. 21.-PETZVAL P ~ R T R A I T  LENS 

Between 1841 and 1866 a number of doublets were brought 
forward by British and Continental opticians with the object of 
increasing rapidity and eliminating distortion, and towards the 
end of this period a simple and efficient type of "rectilinears," 
"symmetricals" and "aplanats" had become established. I n  the 
manufacture of these a high degree of excellence was attained 
particularly by  Dallmeyer and Ross in England and by  Steinheil in 
Germany (fig. 29). Wide-angle symmetrical doublets with greatly 
deepened curves appeared about 
the same time, some exhibiting 
remarkable qualities of definition 
combined with covering power. 
Dallmeyer's "Rapid Rectilinear," 
f/8 (1867) set what remained 
as the standard for photographic FIG. 29.-RAPID RECTILINEAR LENS 

lenses for ordinary purposes until the perfection of the anastigmat. 
Among slower combinations the "Portable Symmetrical" of ROSS 
was remarkable for its flatness of field and a compactness which 

but was not corrected for chemical focus. The first photographic 
lens corrected for chromatic aberration (see later under Construe- 
tion), was a doublet made about 1840 by Andrew Ross for H. 
Collen, and consisting of two achromatic compounds, one a t  
each end of a tube (fig. z ~ ) . '  Many single lenses of good per- 
formance were produced by the early photographic opticians, T. 
Grubb's "Aplanatic" (1857) and J. H. Dallmeyer9s ''Wide Angle 
Landscape" (1865), " R a p i d  - - 
Landscape" (1884), and "Rec- 
tilinear Landscape" (1888) being 
notable examples. 

I n  1841 a remarkable ad- 
vance was achieved by  Voigt- 
Iander's introduction of a rapid 
portrait lens designed by  Pro- 
fessor Petzval of Vienna (fig. 
a8), t o  whom is due the his- FIG. 27.-FIRST ENGLISH PORTRAIT 
toric condition that the sum L E N S  

of the focal powers of the individual lenses in a photo- 
graphic multiplied by the reciprocals of their re- 

I 
spective refractive indices, should be  equal to  zero, or 2 -= 0. 

~f 
This pioneer portrait lens consisted of two dissimilar achromatic 
combinations widely separated, the front element being a plano- 

'In the diagrams of lenses which follow, a uniform system of indi- 
,-sting the nature of the glass employed by means of the shading has 
been adopted. 

Flint glass is indicated thus:- El 
Crown glass of low refractive power thus:- 
Crown glass of high refractive power thus:- 

(These two are used indiscriminately in lenses made 
before the introduction of the new Jena glass.) 

mrm Extra light flint glass thus:- 
In most cases the front of the lens is on the right. 

enabled a number of lenses of widely different foci t o  be fitted 
into the same flange. 

The issue in 1886 by  Schott and Genossen of the "Jena glasses" 
formulated by  Professor Abbe placed in the hands of photographic 
opticians a means of eliminating astigmatism by setting high re- 
fractivity with low dispersion against low refractivity with high 
dispersion. Some of the early Jena glasses were unstable and prog- 
ress in construction was a t  first slow. I n  1888 Dr. Shroeder 
worked out for Ross a n  anastigmat afterwards known as the 
"Concentric Lens" but the first thoroughly successful objec- 
tive made with Jena glasses was that designed in 1889 by Dr. 
Paul Rudolph of the Zeiss firm, and classed as Series 11. f/6.3. 
The details of construction 
are to  be found in the Eder 
Jahrbiicher for 1891 and 1893. 
This excellent lens was followed 
by other anastigmatic 
singles and doublets, a new line 
being struck Out by thesymmetri- 
cal cemented doublet of C. P. FIG. 30.--"COOKE" LENS. SERIES 

Goerz known as  the "Dagor," f f f  

which has since been widely imitated. Almost simultaneously 
the single "Protars" of C. Zeiss came to be combined in doublet 
form. These improvements soon showed themselves to be a s  
excellent in  practice as  they were in theory. 

1x1 1895 Taylor, Taylor and Hobson produced a remarkable 
and entirely novel anastigmat designed by H. D.  Taylor and 
known as the "Cooke" lens (fig. 30). I t  consists of three single 
lenses, a biconvex crown in front, and a very flat biconvex crown 
behind, with a biconcave of light flint in between, and close be- 
hind the front crown. Also in 1895 H. L. Aldis calculated f o r  
Dallmeyer a new convertible anastigmat consisting of two dis- 
similar compounds, thus giving a choice of three foci. T h e  "Stig- 
matic," as it is called, is still issued but in  a non-convertible form. 
In  1902 H. L. Aldis produced a t  the new works of Aldis Brothers 
a t  Birmingham a much simpler anastigrnat composed of a 
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cemented meniscus in front and a single double convex back lens 
(fig. 31). Several series have been issued and very widely dis- 
tributed. I n  1902, again, Ross and E. Busch of Rathenow 
simultaneously produced anastigmats consisting of four sep- 
arate lenses, the Ross combination, known as the "Homo- 
centric," being of Jena glasses, while in the Busch L'Omnars" 
as originally constructed normal glasses were employed. In 1907 
H. C. and C.  Beck made an- 
other new departure in the 
Isostigmar, remarkable as violat- 
ing the Petzval condition, the 
inventor's theory being that 
the condition does not apply to  
lenses the individual elements of 
which are separated by large in- 
tervals (fig. 32). I n  1913 J. W. 
Hasselkus worked out for Messrs. F I G .  31.- ASTIGMATIC LENS. S E R I E S  
Ross a singularly fine anastigmat "1 

which has since become famous under the name "Xpres." I t  is a 
non-convertible doublet, the conspicuous feature of which is a ce- 
mented back combination consisting of three lenses, (I) a bi- 
concave or plano-concave of low refraction, (2) a meniscus of 
medium refraction, and (3) a biconvex of high refractjon. 

From 1898 in addition to the above-named, and in partial super- 
session of the doublets of Zeiss, Goerz, Steinheil and Voigt- 
lander, there has been a steady stream of new lenses, mostly 
triplets-"Tessars," "Pentacs," 
"Serracs," "Heliars," "Aviars" 
and others-chiefly remarkable 
for increase of aperture (fig. 
33). A markedly rapid lens is 
made by Ross to  work a t  f/1.3. 

In 1891 T. R. Dallmeyer in 
London, A. Miethe in Berlin and 
A. Dubosc in Paris simultane- 
ously worked out telephoto- BY OP R. * J. B E C K  

graphic consisting Fig. 32. Becks' "lsostigmar" Lens 

of positive and negative elements, variations in the separation of 
which ~roduced magnification according to the extension employed. 

The principles enunciated and clarified by the pioneers referred 
to  above are the active basis of present-day work on ~enses. 
current e ~ e r i m e n t s  are too widespread to permit of cataloguing 
here but the 1935 trend should at least be noted: namely, that re- 
cent developmentsof fine-grainedphotographicemulsionforcinema 
film have stimulated a general 
demand for smaller cameras and 
lenses of proportionately short 
focal length, greater consequent 
depth of field, greater rapidity, 
and more critical definition. 

CONSTRUCTION OF PHOTO- 
GRAPHIC L[ENSES 

The construction of technically 
good photographic lenses, of 
which some indication has been 
given in the preceding historical 
summary, depends largely upon 
the elimination of certain de- 
fects of which the principal are '' ~ , " ~ o " T E ~ 3 0 F ~ & ~ ~ ~ ~ , T E S S A R , ,  

(I)  Spherical aberration, (2) 
Coma, (3) Astigmatism, (4) Curvature of field, (5) Distortion 
and (6) Chromatic aberration. Spherical aberration is due to 
the fact that a spherical surface does not bend or focus light to  
one exact point, in other words the rays passing through the edge 
of such a surface do not focus to  the same point as those pass- 
ing through the centre. I t  can be partly corrected in a single lens 
by the use of a diaphragm, and in combinations by varying the 
curves of the component lenses. Coma and astigmatism are func- 
tions of spherical aberration, the first being a blur due to lateral 
spherical aberration of oblique rays. I t  is partly eliminated by 
the diaphragm. Astigmatism manifests itself in inability to focus 
accurately a t  the same time both vertical and horizontal lines 

near the margin of the field. It is partially cured by the use of a 
small diaphragm, and can be wholly eliminated by the selection 
of special glasses and the precise calculation of curves. Curvature 
of field is due to the failure of rays passed by a lens with a spheri- 
cal surface to come to a focus on the same plane, the defect in- 
creasing, like astigmatism, with the obliquity of the rays. Here, 
too, the diaphragm can be of great service. Distortion is of two 
kinds, "barrel" and "cushion," a square appearing in the former 
shape if photographed with a single meniscus lens with the con- 
cave side outwards and the diaphragm placed in the front of the 
lens, and as a "cushion"i.e., with concave sides-if photographed 
with a single lens convex side outwards and with the diaphragm 
behind. I t  is corrected naturally in symmetrical doublets, since 
the barrel distortion of one component compensates the cushion 
distortion of the other. Chromatic aberration is caused by the 
dispersion of the white light passing through the lens, and is due 
to the. fact that the different colpured rays come to a focus a t  
different distances from the visual focus, according to their wave- 
lengths. I t  is corrected by compensating lenses of different re- 
fractive powers. (See OPTICS.) In the general construction of 
photographic lenses the defects which were enumerated above, 
together with a number of others, are neutralized by regulat- 
ing the curves of the different positive and negative component 
lenses, the refractive and dispersive indices of the glasses used, 
and the distances of the refracting surface, in this man- 
ner making the objective truly stigmatic or  focussing to a 
point. 

The performance of an adequately corrected lens depends 
chiefly upon its effective aperture or the diameter of the clear 
ray actually used in impressing the image on the plate. This 
diameter is not necessarily that of the diaphragm employed, but 
the latter is used for the purpose of mechanical regulation of 
aperture, i.e., reduction from "full" to the smallest possible. 
I n  early lenses the diaphragms or "stops" were of the Water- 
house pattern, with thin pieces of metal with circular openings of 
different sizes which could be inserted in a slot in the lens mount. 
This pattern is still employed in portrait and other large lenses. 
A variation is the rotating stop, a circular plate containing a 
series of apertures which can be brought into position as desired. 
~~~t modern lenses are fitted with iris diaphragms which M ~ ~ ~ ~ ~ .  
R. and J. Beck claim to  have been the first to apply to photo- 
graphic lenses in 1880. These consist of thin leaves of metal 
or ebonite so arranged that by operating a ring to which they 
are afixed apertures of different diameters can be formed at 
will. Several systems of numbering diaphragm apertures are in 
use, the most common being the F number method in which the 
aperture marked is the focal length of the lens divided by the 
effective diameter of the stop. Thus an effective diaphragm open- 
ing of & in. in the case of a lens of 8 in. focus would be f/16. I n  
other words the aperture marked is a definite proportion of the 
focal length. Another system is the U.S., or Uniform Standard, 
proposed by the Royal Photographic Society in 1881 and adopted 
in the Kodaks. This takes f/4 as the standard, the markings 
corresponding to  the F. numbers being as follows: f. values, f/4, 
f/5.6, f/8, f/113, f/16, f/22.6, f/32, f/45.2. U.S. Nos., I, 2, 4, 
8, 16, 32, 64, 128. . 

On the Continent the sequence of F. numbers is usually 3.16, 
4.5, 6.3, 9, 12.5, 18, 25.3, 36, the exposure in each of the last 
seven cases being, as in the two preceding systems, double that 
which is found necessary in the case of the preceding num- 
ber. 

PROBLEMS OF FOCUS 

The fact that depth of focus is conditioned not only by aper- 
ture but also by focal length has an important bearing upon the 
construction of very large aperture lenses. I t  is obviously of 
small use to build a cumbrous and costly lens with a focal length 
of, say, 12 in. and an aperture of, say f/3 for ordinary work, in 
which the lens would almost invariably need to be stopped at any 
rate to f/8 to secure reasonable "depth." But, with the extended 
use of diminutive cameras carrying very short focus lenses, the 
demand for very wide apertures has grown enormously, and 
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lenses working at  f/3.5 are now common. 
An important consideration in the construction of a photo- 

graphic lens is the angle of view it  embraces. If over 50" it is 
usually described as wide, if under 35" as narrow. The angle 
depends on the focal length of the lens in relation to the size of 
the plate, and in practice the focal length should not be less than 
the diagonal of the plate. In  the case of a half-plate this diagonal 
is 8 in., in that of a quarter-plate 5.3 in. Tables of view angles 
are published in the B.J.A. showing the number of degrees em- 
braced according to the quotient arrived at by dividing the 
diagonal of the plate by the equivalent fccus of the lens. In  the 
case of an 8 in. lens used on a half-plate, the quotient arrived at 
being I,  the angle according to the table is 53'. 

The term focus is explained in the general article on LENS ( q . ~ . ) ,  
but it may be pointed out here that the equivalent focus of a 
photographic lens must be measured from the nodal point of 
emergence which is sometimes in front of the front component. 

The historical genesis of the princip:il forms of photographic 
lenses having already been discussed, (.heir actual construction, 
apart from the optical considerations dealt with in the general 
article on LENS (q v.), may now be glanced at. The single lens 
is seldom produced commercially to-day except as a component 
of a doublet or triplet, or in connection with the cheaper amateur 
outfits. I n  the latter case it is a simple achron~atic meniscus com- 
posed of a biconvex crown cemented to a biconcave flint. The 
single components of the better types of "Rapid Rectilinear" 
are constructed in a somewhat different manner. Anastigmat 
singles, such as those used to make up the combinations of the 
Zeiss "Protar," the Ross "Combinable," the Steinheil "Ortho- 
stigmat," the Watson "Holostigmat" and the Voigtlander "Col- 
linear," are usually triple compounds of special Jena or Chance 
glasses. In  addition to the symmetrical doublets formed by the 
combination of two simple singles there are a number of vari- 
ously composed asymmetrical doublets; some with cemented, 
others with air-spaced components, are also notable colnbinations 
which, although assembled in two cells, are more or less frankly 
triplets. The Zeiss Tessars, which a-re en t i r~ ly  asymmetrical, con- 
sist of three separate components, that in front being a cemented 
lens, the other two uncemented, the intermediate one being a 
double concave. In  the construction of most modern doublets 
and triplets air-spaces play an important part. (See LENS.) hful- 
tiple combinations, such as the Beck Isostigmar, in some forms of 
which five separate lenses are sometimes used, are uncommon. 

One interesting development has been by Zeiss in his use of con- 
verging achromatic eyepieces (consisting of two self-contained 
groups of lenses) for increasing marginal thickness of lens. 

Apart from, or in connection with, their standard models some 
lens-makers have designed snlpplcnzentary lelzses to lengthen or 
shorten the foci of ordinary objectives. In  their simplest form 
such lenses are either long focus negative or positive singles 
which can be attached to the front of an ordinary objective with, 
necessarily, some disturbance of the original corrections. As far 
back as 1894 an advance in this direction was made by Taylor, 
Taylor and Hobson in connection with their "Cooke" lens by 
producing a suitably corrected rear extension lens for increasing 
the focal length. More recently the same principle has been 
applied by the Zeiss firm to its Tessars in a series of "Distars" 
and "Proxars," the former lengthening, the latter shortening the 
focal lengths of the original objectives. 

The construction of telephoto combinations is altogether dis- 
tinct from that of ordinary photographic lenses. I t  is based on 
the fact that, if a negative lens is placed behind a positive lens 
at a separation not less than the difference between their focal 
lengths (which constitutes the Galilean telescopic condition), and 
not more than the focal length of the positive element, a photo- 
graphic combination is formed, the focal length of which increases 
as the separatiori is decreased. The "back focus," or distance from 
the back lens of the combination to the plate, is not, however. 
correspondingly increased, being dependent wholly on the focal 
length of the negative element, a very important consideration 
as it enables considerable magnification of the image transmitted 
by an ordinary lens to be obtained with the same or less camera 

extension. I n  1907 Capt. Owen Wheeler introduced a system 
of combining tele-negatives to produce compounds of extremeIy 
short focal lengths, with which magnification up to X 30 is possi- 
ble with a camera extension of only abcut 13 inches. A good 
feature of this system is that by making the rear lens o i  the com- 
bination one of relatively large diameter the covering power is 
greatly increased. Advantage was taken of this fact in a special 
complete tele-lens freely used by the Royal Engineers in the 
World War, which had a focal length of 30 in. and covered a 
5 x 4  plate with a camera extension of 6 in. only. 

Originally telephoto lenses were "variable power" ones-i.e., 
the separation of the elements could be altered at  will to pro- 
duce different magnifications with the same or with different tele- 
negatives. Also an ordinary photographic lens was generally used 
as the positive element. These arrangements were defective owing, 
firstly, to the disturbance of the corrections of the positive by a 
shifting negative element, and, secondly, to the comparative slow- 
ness of the combination due to the fact that the aperture of any 
te!ephoto lens is the aperture of the positive multiplied by the 
magnification. Thus, in the case of a variable power combination 
in which, in order to  obtain good definition, the positive is stopped 
to, say, ~ / I I ,  the aperture at  only 5 magnifications would be f/55. 

Another drawback in the case of variable power combinations 
is their liability to internal reflections owing to the relatively 
long separation of the two elements. This is partially overcome 
by lining the lens tube with some non-reflecting substance or ma- 
terial, but a more effective plan is to fit a hood on the lens to cut 
out the extraneous light- a method often adopted with advantage 
in the case of ordinary objectives. 

Variable power telephoto lenses are still used by specialists 
and extraordinary results are attainable with them. But in mod- 
ern practice single-focus combinations are much more common. 
In  these the positive element is a cemented single lens of ex- 
tremely wide aperture, the defects of which are corrected in the 
negative element. The earliest examples of this form were the f/g 
Busch Bis-Telar (1905) and the f/14 Zeiss "R/lagnarn (1906), 
both since improved, but these have been put into the shade by 
recent productions of Ross, Dallmeyer, Taylor, Taylor and Hob- 
son, Zeiss and others. The principles and construction of the 
Telephoto Lens are discussed a t  length by H. W. Lee in the 
Pl~otograplzic Journal for 1925, p. 392. 

See Proc. Physical Soc. of London for 1935, Vol. 47, p. 5 0 2 ,  

Taylor and Lee for full summary of developments. 

TYPES OF LENSES 
Little need be added here to the note in the historical summary 

above on the subject of Portrait Lelzses. I t  is a remarkable 
tribute to the genius of Petzval that the lines which he laid down 
in 1841 should be generally followed to-day in the lenses com- 
monly used for portraiture, although naturally modification~ and 
improvements have since been introduced by leading opticians. 
Ross, Dallmeyer, Taylor, Taylor and Hobson in Great Brit- 
ain, and Voigtlander, particularly, on the Continent, have pro- 
duced many portrait lenses of great excellence and, occasionally, 
of gargantuan proportions. In  some modern studios, however, 
the portrait lens of old days is yielding place to  the anastigmat, 
the wide aperture of which places it on a level with the Petzval 
construction in point of speed, while its more perfect corrections 
and covering power render it specially serviceable in the matter 
of studio groups. In  simple portraiture, on the other hand, ex- 
treme flatness of field is not always desirable, a round-fielded lens 
giving better "modelling." Since good portraiture has little use 
for "needle" sharpness of definition artist photographers since 
the days of Mrs. Julia Cameron have sought in various ways to 
modify the critical rendering of objects in the same plane by a 
well-corrected lens. One method of producing "soft" effects is by 
means of the diffusion created by partly unscrewing one lens of a 
combination. Latterly soft focus lenses have been produced by 
several opticians in which diffusion is secured by special compu- 
tation, the objective being duly corrected for flatness of field. 
distortion and colour, but yielding an attractively soft image of 
marked pictorial quality. A third soft focus method is the 
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employment of uncorrected lenses, as suggested by Bergheim, and 
carried out in the Dallmeyer-Bergheim lens (1895). Between 
1903 and 1906 C. Puyo and L. de Puligny constructed several 
anachromatic systems for portrait and landscape work. More 
recently A. C. Banfield has experimented in the same direction 
with a view to keeping the aberrations in this form of lens within 
reasonable limits, the result being embodied in the Dallmeyer- 
Banfield Portrait Astigmat of focal lengths varying from IS to 
30 in. and working with a maximum intensity of f/6. 

The variety of lenses in use for field work is so great that only 
a brief mention of a few leading models is possible. In these the 
reputation of the makers for design and workmanship is fully 
maintained, but it  is fair to say that in many less well-known pro- 
ductions the requirements of all but specialists are adequately 
met, some important earlier patents having run out, and the sup- 
ply of optical glass of high quality having been considerably ex- 
panded by the entry of Messrs. Chance of Birmingham into this 
field of manufacture. For all-round outdoor work the converti- 
ble cemented anastigmat is the most useful form, the performance 
of the single components in the case of doublets like the Zeiss 
"Protar," the Ross "Combinable," dnd tlie Watson "Holostigniat" 
being all that could be desired. With all these lenses asymmetrical 
as well as symmetrical combinations are practicable, thus giving 
a choice of three foci. I n  one series of the "Holostigmats" the 
single components can be used a t  the remarkably high aperture 
-for a single-of f/8.5. At the same time, the critical definition 
and increased rapidity possible with triple combinations like the 
"Tessars" make them extremely popular, their usefulness being 
enhanced, where desired, by supplementary lenses such as those 
mentioned above. Of triplets and asymmetrical doublets, with 
components one or other of which is uncemented or a single glass, 
a wide choice is available from the lists of Ross, Dallmeyer, 
Taylor, Taylor and Hobson, Wray and Aldis Brothers in Great 
Britain, and of Zeiss, Goerz, Voigtlander and others on the Con- 
tinent, the apertures ranging from f/2.2 to f/6.3 and the focal 
lengths from two t o  three inches up to as many feet. 

In  field work, more especially in connection with architectural 
studies in confined spaces, wide-angle lenses are often necessary, 
and much attention has been paid to this branch of lens construc- 
tion both before and since the advent of the anastigmat. Of late 
years wide-angle lenses with comparatively large full apertures 
-very useful for focussing in dark interiors-have been made by 
Taylor, Taylor and Hobson, whose VII. B series, superseding 
their previous "Primoplanes," open to f/6.5 and at  f/32 give 
sharp definition throughout a field of 100". The Wide-Angle 
Aristostigmat of H .  Meyer, the 4 in. model of which covers a 
half-plate a t  f/g, is another successful lens of this type. For the 
particular purpose of Aerial surveying, but also very useful for 
many other classes of work, a new mide-angle Ross Xpres, em- 
bracing an angle of So0 and covering sharply from centre to mar- 
gin at  the very high aperture of f/4, is a remarkable achievement, 
the report of the National Physical Laboratory on this objective 
showing extraordinarily good corrections. Where an abnormally 
wide-angle lens is needed the Goerz "Hypergon," which consists 
of two hemispherical lenses, and has a frontal star diaphragm 
to equalize the light, may be used to cover an angle of 135'. 

Modern Telephoto lenses are, as previously indicated, very 
different from the early variable power type, and much better 
adapted to latterday requirements. The magnification is small, 
a t  the most Xg, but this is compensated by critical definition 
enabling enlargement to be carried out to  the same extent as with 
negatives made with ordinary objectives. For the modern tele- 
photo lens is corrected throughout as carefully as the best or- 
dinary anastigmat, being in fact itself an anastigmat, fully achro- 
matized, free from curvature, spherical aberration and coma, and, 
within its limits, non-distorting. Also, as now made by half-a- 
dozen leading opticians, i t  is rapid enough for all practi'cal pur- 
poses, even putting aside the latest "ultra-speed" models in which 
an aperture of f/g.j has been reached. The only drawbacks are 
bulk and somewhat restricted covering power, but these do not 
constitute a high price to pay for a lens which will do very nearly 
all that  the best ordinary lens \vill do a t  half the camera extension 

required by the latter. An advanced lens of this type is the 
Ross Three Power "Teleros" which gives an image almost three 
times as large as that given by an ordinary lens from the same 
standpoint, and works a t  f/6.3. I n  the Two Power Teleros the 
aperture has been widened to f/5.5. There is also a Teleros 
of 40 in. focus, working a t  f/8, which is specially constructed 
for photographing cricket and other sports. Messrs. Dallmeyer, in 
addition to their "Grandac" and other variable power telephoto 
lenses, make a number of fixed-focus objectives giving magni- 
fication from X2 to 2 4  and working at  apertures from f/3.5 to  
f/7.7. The "Ultra-Speed Dallons" are only made in focal lengths 
up t o  12 in. for covering quarter and 5 x 4  plates, but there is 
a very useful series working a t  f/5.6, the 24 in. model of which 
requires an extension of only 12 in. from the back cell to  the 
focussing screen, and covers a whole-plate. Messrs. Taylor, Tay- 
lor and Hobson's "Cooke" Telephoto Anastigmats, Messrs. Wray's 
"Plustrar," the Zeiss "Tele-Tessar" and the Voigtlander "Tele- 
Dynar" are other fine examples of fixed-separation telephoto 
lenses. The "Cooke," like the "Dallon," is made with apertures 
of both f/3.5 and f/5.6, but with the former in two focal lengths, 
8 in. and 104 in., only. 

In  colour photography a high order of colour correction is 
necessary and for three-colour "process" and other colour work 
in which very great accuracy is essential it is desirable that the 
correction should be carried to  the furthest practicable limit. 
This is done by means of special computations and glasses in 
apochromatic lenses made by Ross, Taylor, Taylor and Hobson, 
Zeiss and others. With a view to complete correction for colour 
a few quartz lenses have been made by British, French and Ameri- 
can opticians, and further progress may be expected. 

Le~zses for cinematog~apJzy receive mention in the article on 
MOTION PICTURES, but passing allusion may be made to them here 
since those employed in cine-cameras are photographic objectives 
pure and simple, made in most cases to standard formulae. Some 
extraordinary results have been attained in these tiny lenses, the 
Dallmeyer "Dalmac" having been adapted to cinematography in 
the 16 mm. sub-standard size in a variety of models, one of which 
has a focal length of I in. only, with an aperture of f/1.5. A 
number of tele-cine-lenses are also available. 

Very short focus photographic lenses are also used in photo- 
n~icrograplzy, but are not so suitable for  work a t  high powers as  
microscope objectives in conjunction with suitable eye-pieces. 

An unusual short focus lens, of especial interest commercially, 
is that employed in the "Graflex" automatic film camera used for 
photographing meters in the telephone exchanges, etc. 

Light Filters.-The princiljles on which orthochromatism and 
panchromatism are based having already been explained (page 
814), the discussion of light filters for  cutting out some rays and 
emphasizing others need not occupy much space, although the 
subject, when closely considered, is of great scientific and 
technical interest. For the production of such filters various 
expedients have been tried, including small glass tanks filled 
with suitably coloured solutions, but in modern practice either 
specially coloured glasses or dyed gelatine strips cemented be- 
tween glass squares or discs-preferably "optical flatsn-are 
commonly employed. The making of gelatine "strip" for such 
filters demands some skill and patience, a perfectly levelled glass 
plate being required on which to spread the dyed gelatine solu- 
tion. The latter must, of course, be as clear as possible, and 
stained a spectroscopically correct colour. A number of suitable 
dyes are available for making yellow and green filters, for use 
with orthochromatic plates, and blue (or violet), green and red 
filters, for panchromatic plates when the latter are employed in 
three-colour photography. Yellow filters are usually graded ac- 
cording to the extent to which they increase exposure. In  addition 
to giving correct rendering of yellows and greens they are fre- 
quently of the greatest value in cutting out haze and enabling 
clouds and distant hills to be effectively reproduced. 

Certain commercial filters, such as the Ilford "Gamma" and 
the Imperial "Impan," give accurate rendering of all colours 
when used with panchromatic plates from the same source of 

I supply. The "Impan," by attaining this result, when used with 
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ing to the intensity of light; another device has exposure and 
iris adjustments coupled with light meter a s  an in-between-lens 
shutter; again, a Catadioptric Unit, whereby a controlled 
amount of diffusion is introduced, is offered. Cameras with 
flash bulb circuit connections and synchrodization are in- 
creasingly popular. See also Photographic Shutters: Meth- 
ods o f  Constmcction and Measuring their Speeds, by A. S. New- 
man. 
-1 Exposure  Meters.-The two 

Imperial "Special B" panchromatic plates, with an exposure only 
24 times that required without a filter, has set a new standard. 
Literally hundreds of scientific treatises and experiments, many 
culminating in research developments for which scores of patents 
have been granted to British, French, German and American inves- 
tigators, have been contributing factors to  the present stage of 
all but perfect success in use of filters. Today, we are unques- 
tionably on the eve of very widespread and successful use of 
colour in all forms of photography. 

I n s t a n t a n e o u s  Shutters.-The speed of the modern emul- 
sions necessitates some means of opening and closing a lens in a 
fraction of a second. T o  this end a large variety of "instantaneous 
shutters" has been evolved. The earliest shutters were of the drop 
or  flap pattern, the former merely a n  oblong strip of wood or 
metal, with an opening cut in it, and working in a frame fitted to  
the front of the lens. The dropping of the shutter through the 
frame effected the exposure by opening and closing the lens. The 
flap shutter, which is still used in the studio either on the lens or 
inside the camera, consists of one or two hinged flaps made to open 
outwards or inwards by either a pinion or a pneumatic ball and 
tube movement. Later, shutters were made to work between the 
lenses of a combination on either the rotary or iris diaphragm 
principle. In  the former case a metal disc with a n  opening in it was 
revolved by means of a spring; in the latter leaves of metal or 
ebonite were made t o  open or close completely. The Goerz "Sec- 
tor" and the "Georgen Central" were early shutters of this type. 

Modern shutters are either of the roller blind or improved sec- 
tor kind. Roller blind shutters are of two separate types, one in 
which the blind as a whole opens or closes the lens, difference in 
speed being obtained by tightening or relaxing the spring of the 
actuating mechanism; the other in which a slit in the blind passes 
behind the lens, the speed of exposure being governed partly by 
the tension and partly by the width of the slit. The ordinary 
roller blind shutters, of which the Thornton-Pickatd (fig. 34) 
is the standard model, are, within their limits, very effective and 
dependable. Speeds from about & to about +G sec. can be 
given by adjusting the spring, and a separate attachment to  the 
bulb enables time exposures up to 3 sec. to  be made automatically. 
The theory of such shutters is explained by Abney in his Znstan- 
taneous Photograplty (1895) and by W. B. Coventry in The 
Technics of the Hand Camera (1901). Of the focal-plane shutter, 
as  the slit blind variety is called, there are numerous patterns 
geared and with adjustable slits t o  work a t  speeds from =& to  over 
h s e c .  The theory is explained by  Coventry (see above) and by 
C. Fabre in Trait6 encyclopkdique de photographie, Vol. I, Suppl. 

most common types of exposure 
meters are actinometric and 
visual observation, the latter 
commonly known as  "extinction" 
meters. I n  the former sensitized 
paper is exposed t o  the light fall- 
ing on the object, and the expo- 
sure is based on the time which 
the paper takes to  darken to a 
certain tint. A narrow strip of 
s~ecial lv  ~ r e ~ a r e d  silver bromide 

C, 1902. This shutter works immediately 
in  front of the plate and is normally built 
into the camera. The Goerz-Anschiitz pat- 
tern is very typical of the entire group of 
focal-plane shutters. 

The  central lens shutter is now generally 
made with only two or three leaves or 
blades so constructed that practically the 
opening of all parts of the lens for exposure 
is simultaneous. Such shutters are made 
entirely of metal, and in the best patterns 
the mechanism is of the same precision as 
that of a watch. The exposure is effected 
by means of springs supplemented some- 
times by an air-brake. A shutter known as  
the "Multi-speed" has been made to work 
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fixed standard tint. The number of seconds,-or minutes, counted 
before the standard tint is reached is called the actinometer 
time. This is correlated with the known speed of the plate and the 
stop in use, and the result read off on a dial. The leading British 
patterns of exposure meters are the Watkins and Wynne, both 
available in watch form. I n  the Watkins method plate-speeds 
are distinguished by numbers, in  the Wynne meter by an F num- 
ber, both designations being roughly comparable with the more 
precise H and D measurements. I n  "extinction" meters the visual 
intensity of the light reflected from the shadows is measured by 
direct observation. I n  many patterns, of which the "Heyde" is 
typical, the instrument is adjusted until the subject viewed in 
the meter appears to lose its shadow detail. I n  the well-known 
"Justophot" of E .  Meyer the hand-setting of the instrument is 
controlled by the moment of appearance of a small numeral as a 
bright figure in the centre of a dark field. (0. WH.) 

Developing and P r i n t i n g  Apparatus.- The apparatus 
used for producing finished prints from exposed sensitive materials 
differs according t o  the conditions under which the work is to  be 
done. An amateur photographer who develops and prints his own 
photographs uses relatively simple apparatus. A portrait or com- 
mercial photographer is equipped to deal with larger sizes and to 
produce a larger output, while a trade finisher who develops and 
prints large numbers of films exposed by amateurs uses quite 
elaborate apparatus. 

Plates and flat films are generally developed by amateur work- 
ers in flat trays, roll films in a special developing tank in which 
the film is held in the convolutions of a roll of celluloid which can 
be immersed in the developing solution. Sometimes plates are 
placed vertically in  the grooves of a tank or of a rack which can 
be placed in a tank. 

I n  connection with his factorial system of development (q.v.), 
A. Watkins produced in 1894 a factorial calculator and a dark 
room clock. With the later extension of "time and temperature" 
and tank developing methods, a number of dark room clocks and 
tanks of various patterns have been introduced, some of the 
former being provided with alarms which can be set to ring on 
the expiration of a given number of minutes, while others merely 
mark the progress of time on a dial with large hands. 

For printing, the simplest method is t o  place the negative in a 
"printing frame" used to hold the sensitive paper in close contact 
with it during exposure to  light. Pressure is usually by means of 
springs acting on a hinged back. Even for amateur use, however, 
the replacement of other printing materials by developing papers 
has involved the general employment of simple printing boxes 
containing an electric light for which the current is controlled 
by a switch which is actuated when a platen is brought down on 
the negative and sensitive paper placed in contact with it. 

between the lenses of a combination at  P I C K ~ R D  CD. 

speeds up to an alleged s+m sec., but in FIG. 34.- MECHANISM OF 
the best ordinary models a reputed & T H O R N T O N - P I C K A R D  

sec. is the highest speed attainable. , ROLLER-BLIND SHUTTER 

Remarkable advances have been made between 1929 and 1935 
both as to the precision and effectiveness of shutters and, as 
well, t o  new adaptations of them. The trend is towards shutters 
that are fully automatic in operation and towards combination 
of functions with other camera devices. For example, a device 
controlled by photo-electric cell is now used.for operating the 
diaphragm of photographic and cinematographic cameras accord- 
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Professional photographers develop their plates very largely 

in tanks, and the flat films, which to a considerable extent have 
replaced plates in professional work, are developed in holders 
which are placed in tanks and transferred from the developer t o  
the fixing bath and then to the washing tank and finally to a dry- 
ing cabinet. In  this way a large number of negatives can be 
handled together and the day's work can be developed and made 
ready for printing very expeditiously. 

Almost all of the printers used in professional work are of the 
printing box type, exposure being made to electric light operated 
when the platen is closed over the negative and printing paper. 
Professional printers are provided with attachments for masking 
the negatives and for the insertion of special masks of ground 
glass or celluloid on which local work can be done, so that parts of 
a negative can be printed t o  a lesser extent than other portions. 

Prints are usually developed in large dishes and after fixing 
and washing may be dried either on racks covered with muslin or, 
if the output is very large, on one of the various belt driers. 

Commercial photographs are often made with a glossy surface 
produced by squeegeeing the print on to a lacquered metal plate 
known as 3 "ferrotype plate" and are usually mounted in contact 
with backing cloth or paper in order to stiffen the print. 

For mounting prints, a method of dry mounting by means of 
tissues which have been saturated with shellac is frequently 
adopted. Tissue and print are laid on the mount in the dry mount- 
ing press, in which heat is applied, which causes the shellac to  
melt, with the result that the print is cemented to the mount. 

The business of "photo-finishing," as it is termed in the United 
States or "developing and printing" (D. & P.),  as it is generally 
known in England, is now a very considerable portion of the 
photographic industry, many firms developing several million 
spools of amateurs' cartridge film every year. I n  the case of the 
large photo-finishers, the finishing plant collects film through the 
agency of a number of photographic dealers and returns the fin- 
ished pictures to  the dealers for distribution to the retail customer. 
Two important factors in the business are the short time in which 
it  is necessary to  get the work done, often 2 4  hours or less, and 
the great variation in the amount of business throughout the year. 
the output in England, for instance, being ten times as much 
at the maximum in August as at  the minimum in January. This 
variation in the amount of business is causing great attention to be 
paid to the provision of automatic machines in order to  diminish 
to a minimum the amount of skilled labor required. When the 
rolls of film come in, they are unwrapped in the dark room and 
numbered, the number being either punched into the film or 
light-printed on it. They are then held in clips which can be 
slipped over rods, so that the films with a weighted clip at the 
end are immersed in deep tanks of developer. After a fixed time 
of development, they are transferred to a rinse tank, fixed, washed. 
and again transferred to a drying cabinet. 

Several forms of continuous machines have now been devised 
for developing the rolls of film. I n  these, the rods carrying the 
films held in clips are moved continuously by a conveyor system 
through a system of tanks and finally through a drying cupboard. 

The dried negatives go forward to a printing room, where they 
are printed by contact upon developing paper, the printers being 
adapted for rapid operation, frequently by foot treadles, and 
equipped with numbering devices. Automatic power driven print. 
ers have been designed and some printers automatically give the 
correct printing exposure in accordance with the density of the 
negative. 

From the printers, the paper goes to the developers. Most 
prints are developed in flat trays, rinsed in water and fixed, and 
are then washed in a rotating cage immersed in flowing water 
or in a series of flat trays through which water flows, this being 
the form used particularly in England, where it is known as a 
"cascade washer." The washed prints are dried by being placed 
between two fabric belts which travel over a heated drum, these 
machines being known as "belt driers," which deliver the prints 
dry within a few minutes. 

Glossy prints are dried upon ferrotype plates in cupboards or 
with the most recent machines, upon polished metal drums tc 

which they are carried whiIe wet by traveling belts. 
The finished prints may be trimmed at  the edges in order to 

give them a smooth finish and are usually delivered unmounted. 
(C. E. K. M.) 

Studio and Dark Room Appliances.-Studio Lighting. 
-Aside from furniture and blinds for adjustment of lighting by 
day a feature of most modern studios is the provision made for 
exposure by artificial light. Of the numerous effective systems in ' 
use some employ arc, others half-watt lamps in combination with 
suitable reflectors. Very serviceable special types of studio light- 
ing apparatus have been evolved. A recently introduced studio 
lighting accessory is the "spot-light," borrowed from the stage. 

Although seldom used in important studios the flash-lamp may 
be briefly mentioned under this heading. It consists of a pan in 
which a powder, usually composed largely of magnesium, can be 
ignited to produce a large flame of highly actinic quality. 

Dark Room Fitti?tgs.-Mention has already been made of 
dark room clocks and of developing and bromide printing ap- 
paratus. I n  addition to these every year sees the introduction of 
new designs of lamps and other dark room equipment of sorts 
and sizes adapted to thc nature and importance uf the work in 
question. Of dark room lamps and lanterns in particular there 
is a n  endless variety, the most practical being those in which either 
white light or light which, while relatively bright, is "safe" for 
the plates in use, can be turned on a t  will. The incandescent 
electric lamp is naturally that chiefly used for such dual arrange- 
ments. T o  the making of different "safelights" suitable for all 
kinds of plates and bromide papers careful attention has been 
given, and, in order to cope with the extreme sensitiveness of mod- 
ern emulsions, lanterns have been devised by Wratten and others 
in which only reflected light is proved through the safelight. This 
precaution, however, is being rendered superfluous by the new 
methods of desensitizing. While these methods are not suffi- 
ciently effective to enable very rapid panchromatic plates to  be 
developed by naked candlelight, illumination is permissible after 
desensitizing which would formerly have been out of the ques- 
tion. The Ilford Co. has introduced a new safelight for use with 
desensitized panchromatic plates, giving a pleasant green light 
by which development can be watched in comfort a s  well as in se- 
curity. Many athers have advanced useful equipment. 

AUTRORITIES.--~~ addition to the books and papers quoted in the 
text the following are useful sources of information. 

Apparatus in General: Sir W. de W. Abney, Instruction i n  Pho- 
tography (11th ed., 1905) ; R. C. Bayley, The Complete Photographer 
(9th ed., r927) ; A. Watkins, Photography, its Principles and Practice 
(3rd ed., 1927) ; Chapman Jones, An Introduction to the Science and 
Practice of  Photography (4th ed., 1904) ; C. B. Neblette, Photography, 
its Principles and Practice (1927) ; British Jourml Photographic Alma- 
nacs to x4,28 (B. J.  A.) ; Patent Office, Abridzcments o f  Specifications, 
class 98, Photography"; Photographic Journal to 1928; Dr. J. M. 
Eder, Jahrbi~cher fur Photographie und Reproductions Technik (from 
1887) ; Dr. C. Fabre, Trait6 encyclope'dique de photographie (vol. I, 
1889, supplements A, 1892, B, 1897, C, 1902, D, 1906). 

Lenses and Optics: H .  D. Taylor, A System o f  Applied Optics 
(1906) ; T .  Bolas and G. E. Brown, The Lens; Hallut, L'Optique Pho- 
tographique (Brussels, 1928) ; C. Beck and H. Andrews, Photographic 
Lenses (6th ed.) ; W. K. Burton, Optics for Photographers (1891) ; R. 
S. Cole, A Treatise on Photographic Optics (1899) ; G. L. Johns~n, 
Photographic Optics and Colour Photography (1909) ; J. T. Taylor, 
The  Optics o f  Photography and Photographic Lenses (3rd ed., 1904) ; 
Lieut. Col. Moessard, L'Optique photographique (18981, L'Objectif 
photographique (1899) ; Dr. M, von Rohr, Theorie und Geschichte des 
photographischen Objectivs (1899) ; J. H. Dallmeyer, On the Choice 
and Use of Photographic Lenses (1872) ; A. Lockett, Camera Lenses 
(1928). 

Telephotography: C. F. Lan-Davis, Telephotography (3rd ed., 
1924) ; T. R. Dallmeyer, Telephotography (1899) ; E. Marriage, Ele- 
mentary Telephotography (1901) ; Capt. Owen Wheeler, Modern Tele- 
photography (1910) ; Schmidt, Das Fernoblectiv und die Vorsatzlinsen 
(2nd ed., Berlin, 1925). 

Light Fgters, Shutters, Exposure Meters, etc.: Ilford, Ltd., Pan- 
ch.romatism (1928) ; E. J. Wall, Practical Color Photography (1922) ; 
Sir W. de W. Abney, Instantaneozbs Photography (1895) ; W .  B. Cov- 
entry, The Technics o f  the Hand Camera (1901) ; L. David, Die 
Moment-Photographie (1898) ; A. Abrahams, Photography of Moving 
Objects and Hand Camera Work for Advanced Workers (1911) ; The 
Photo-Miniature Series, No. 107, Hand Camera W o r k ;  A. Watkins, 
Manual of  Exposure and Develop~nent. (0. WH.; X.) 
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PICTORIAL PHOTOGRAPHY 
By pictorial photography we mean photography applied to the 

production of pictures in the accepted artistic tradition, but 
whether such pictures are to  be admitted as art is a matter 
upon which the critics are still a t  variance. The subjects with 
which photography can deal most successfully are those in which 
realistic representation is permissible and not such as demand 
an imaginative treatment. 

T h e  Nude.-For that reason photography of the nude, which 
has always been a tempting subject, fails for the most part, not 
because it presents any greater technical difficulties but because 
the realism inseparable from photography makes it  almost im- 
possible to combine it  with an idealistic conception, whilst it is 
equally difficult to use it convincingly in subjects drawn from 
ordinary life. To  present the nude by photography simply as a 
study of the beauty of the human form involves firstly the finding 
of a model of perfect proportions and secondly extreme delicacy 
of artistic treatment to prevent degeneration into the recording of 
mere nakedness. In  modern times this class of work is mostly 
done in the studios of the professional photographers who have 
greater facilities than the amateurs, but however excellent their 
work may be technically, i t  is usually quite meaningless from the 
artistic point of view. The finest use of the nude is to be found in 
the work of the Americans, especially those living in California 
where conditions are exceptionally favourable, and particularly 
in that of Annie Brigman, Arthur Kales and Walter Collinge. 

S t i l l  Life.-In other directions photography has more scope. 
Landscape, portraiture, domestic genre and still life all offer ample 
opportunities to the camera worker with artistic education and 
a trained eye. Still life, in particular, offers endiess possibilities 
for imaginative treatment by photography and some very beauti- 
ful work of the kind has been done in the past by Baron de Meyer, 
J. M. Whitehead and E. Seymour. I t  is a branch of photography 
which the Japanese of the American Pacific coast have developed 
upon lines of their own in recent times, grafting the American love 
of startling eccentricities upon their own inborn sense of design. 
In their aptitude for seeing a pattern or decorative effect in chance 
combinations of the most commonplace kind they are unequalled. 
The exploitation of eifects of pattern of an eccentric or sensa- 
tional nature, if it did not actually originate in America, certainly 
reached its greatest development there some twenty years ago as 
a method of self advertisement. Such it  still remains. 

The sounder development of modern pictorial photography 
shows itself in a feeling for  broader and simpler effects, in la 

stronger sense of pattern and in more attention to the form than 
to the content of the picture, in other words the picture is no 
longer expected to tell a story. As a graphic art, photography has 
certain disabilities, for it cannot s u ~ ~ r e s s  facts and cannot omit I 
unwanted details a t  will. I t  can modify the presentation of the 
facts but any suppression or alteration has to be done by sub- 
sequent manipulations, usually involving handwork upon the nega- 
tive or print, the legitimacy of which has been questioned. 

IMPROVED PRACTICE 

F o x  Ta1bot.-The story of pictorial photography is largely 
bound up with the progressive improvements in the materials with 
which the photographer had to work. Fox Talbot's Calotype pro- 
vided the first method of making pictures by the agency of light 
and so added photography to the graphic arts. I n  the year 1833 
he was at  Lake Como endeavouring to make sketches with the aid 
of the Camera Lucida but, lacking the necessary skill of hand, 
sought to devise a means of recording automatically the view as 
seen on the paper. After five or six years of experiment he was able 
to demonstrate his discovery of the process which is the basis of 
modern photography and two years later patented an improve- 
ment of this under the name of Calotype. He himself was a 
scientist rather than artist and it cannot be said that any of his 
surviving photographs show an artistic impulse. 

D. 0. Hill.-The first to put the new invention to a pictorial 
use was a Scottish artist, David Octavius Hill, who, having been 
present a t  the meeting at  which the disruption of the Scottish 
Churches occurred, conceived the idea of painting the historic 

scene. I t  involved the inclusion of some hundreds of figures. T o  
1 get sittings and draw all these portraits would have meant a year 
or two of labour and many might be dead before he could secure 
their likenesses. His friend, Sir David Brewster, an eminent 
scientist of the day, told him of the newly invented photography 
and at  the same time introduced a young student of science, Robert 
Adamson of St. Andrews, to attend to the technical manipulations. 
For three years he worked a t  it and produced that series of por- 
traits of Scottish notabilities that a le  amongst the greatest, as 
they are the earliest. masterpieces of the photographic art. An 
album containing fifty of the original prints of these was issued 
in 1848 and is now in the possession of the R.P.S.' 

In  1846 Hill returned to his painting, became secretary of the 
Scottish Academy of Arts and died in 1870 so completely unknown 
to fame as a photographer that not a single photographic paper 
chronicled the event. Although references to his pictures occur 
earlier (Photographic Jozmzal, 1854, vol. I., p. 1 7 7 ,  also 1864, vol. 
IX., p. 63), it was not until James Craig Annan began to interest 
himself in Hill's work in the early nineties and published a series 
of photogravure plates from the original paper negatives, that he 
really became known. 

I t  was Hill's artistry and not his photography that achieved 
greatness and it  is we11 to bear this in mind when pictorial pho- 
tography is twitted with not having done anything finer than 
Hill did so many years ago. Such a reproach is no more just 
than would be a similar one to  the artists of today for not ex- 
celling Titian and Raphael and Michelangelo. The "Girl in a 
Flowered Gown7' is an example of the work of Hill. 

Little is known of any of Hill's contemporaries. Dr.  White of 
Aberdeen used photography for pictorial purposes and a collection 
of his landscapes was shown a t  the R P S. in December 1922 
(Photo. Journal, vol. LXIII. ,  p. 5) but the process was as yet 
so imperfect that the long exposures and lack of colour sensitive- 
ness of the negative material made photography chiefly a record- 
ing medium for the scientist, whence arose the tradition of sharp 
uniform definition that distinguished its practice until the advent 
of Mrs. Cameron in 1864. 

A l b u m e n  P a p e r  a n d  Collodion.-The introduction of 
albumen paper in 1848 and of the collodion process of Scott 
Archer in 18 50 marked the next progression. Picture making was 
a serious business in those days when the negatives were made 
the full size of the finished print and had to be sensitized and de- 
veloped in the field and when enlarging was as yet unknown. 
Already in the winter of 1851 there was a small group in London 
meeting regularly and by 1852 this had grown to such an extent 
that it was felt the time was ripe for a photographic society. 

ROYAL PHOTOGRAPHIC SOCIETY 

The  F i r s t  Exhibition.- The holding of the first recorded ex- 
hibition of photographers a t  the Gallery of the Society of Arts 
in December of that year gave an additional impetus and in 
January 1853 the Photographic Society of London came into 
being. Other societies quick$ followed and photographers multi- 
plied. At the first meeting of the London Society, one of the 
Vice Presidents, Sir William Newton R.A., a distinguished artist, 
read a paper in which he put forward several ideas that countered 
the false standard of pictorialism accepted as the result of its 
practice by those whose only qualifications were scientific. 

The most admired features of a picture at  that time, we read, 
were sharp definition all over and a blank expanse of pure white 
for the sky. Sir William made two suggestions that were a 
direct attack upon the existing position. One was that the pic- 
torialist should aim at  a broad and general effect for which end it  
was not necessary that the whole of the picture should be in sharp 
focus. The other was that artificial means should be adopted to 
obtain some suggestion of a sky, either by local reduction or by 
dabbing pigment on the back of the negative to  simulate clouds. 
These rather ruffled the photographers but the leaven worked 
and by 1862 there was general agreement on the desirability of 
adding skies to pictures since it was then impossible to  secure 
them on the same plate as the landscape. Already in 18 56 a print 

'Royal Photographic Society of Gt. Britain. 
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of a marine subject by a Frenchman named Le Gray exhibited at  
the Photographic Society's soirCe at  King's College had created 
a sensation and helped to break down the blank-sky convention. 

Composites.-The next phase that developed naturally from 
the prevailing conditions was the production of composite pic- 
tures built up from two or more negatives. A method of doing 
this had been suggested as early as 1848 but the earliest exhibited 
example known was by Berwick and Annan in 18 5; in which a 
figure had been introduced into a landscape. The first and most 
famous picture of this kind, of which we to-day have any knowl- 
edge, was "The Two Ways of Life" (R.P.S. collection). This in- 
teresting picture is a large print measuring 31x16 inches and built 
up from more than thirty separate negatives, by 0. G. Rejlander, 
a Swede practising as a photographer a t  Wolverhampton. This 
remains the most ambitious attempt of its kind. Rejlander sent it  
to  the Manchester Art Treasures Exhibition of 1857 where the 
original was bought for Queen Victoria. A second copy was pur- 
chased by Sir David Brewster who writes that he paid ten guineas 
for it, and a third copy, now at  the R.P.S., was retained by 
Rejlander himself until 18 70. There is no record of his making 
further use of the rompagit~ m ~ t h o d  although he worked for 
another twenty years, and all his other pictorial work is mainly in 
the class of domestic genre in which only one or two figures are 
used. 

His example, however, stimulated Henry Peach Robinson (born 
a t  Ludlow in 1830), a young professional photographer at Leam- 
ington, to  employ his leisure time in attempting similar methods 
of picture making. H e  had had some artistic training; he had 
carved one of the statues of the reredos of Ludlow church and one 
of his paintings was accepted by the Royal Academy before he 
was twenty-one. H e  started life in the bookselling business at  
Ludlow, Bromsgrove and London and whilst a t  Bromsgrove 
in 1850 learnt the daguerreotype process and subsequently Calo- 
type and Collodion in preparation for a photographic career. His 
earliest pictorial attempts are unknown with the exception of the 
small "Juliet with the poison bottle" (R.P.S. collection) but in 
1858 he produced a picture, entitled "Fading away," from five 
negatives which was first shown a t  the Crystal Palace and after- 
wards at  Leeds. I t  excited a violent controversy on the permissi- 
bility of exhibiting so painful a subject (a girl dying from con- 
sumption) to the public gaze. Robinson's fame was thenceforward 
established and for the next thirty years he was the leader of 
British photography. His style was essentially Victorian, artisti- 
cally sound but anecdotic. The principal idea was to make the 
picture tell a story. His three finest works "The Day's work 
done" (1877) "Dawn and Sunset" (1885) and "Carolling" (1887) 
are now preserved in the R.P.S. collection. The two former 
are magnificent examples of albumen printing, measuring 30x21 
inches. 

F u r t h e r  Inventions.- In the late 'fifties Pouncy's Gum 
Bichromate process and Poitevin's Carbon process were added 
to the existing printing media. The former received little atten- 
tion but Carbon was developed commercially by Swan and the 
Autotype Co. and was taken up slowly by photographers. 

A Notab le  Amateur.- The advent of Mrs. Julia Margaret 
Cameron in 1864 marks the next stage in pictorial development. 
The casual gift of a camera and lens by her daughter led her to 
take. up photography at  the age of fifty with all the volcanic 
energy of her temperament. She was one of a highly gifted family 
and had been closely associated with Watts and the painters of 
the Pre-Raphaelite school so that she brought an unconventional 
mind to the exercise of the new art. Her lens was of an un- 
corrected type and without waiting to  learn the correct adjust- 
ments, she proceeded to use it in the manner that suited herself. 
She broke through all conventions and produced a series of heads 
distinguished b y  great breadth of modelling; indeed, in the case 
of the Carlyle and Herschell, by a violence of treatment that 
rather horrified the photographers of her time. The reviews of 
the exhibitions made some caustic comments on her methods 
(PI.roto. Jozbrnal, 1864. Vol. 9, p. 87. 1865. Vol. ro, p 117) 
which were perhaps not altogether unjustified She received, how- 
ever, praise and encouragement from G. F. Watts and other men 

of discernment. As she was on intimate terms with many of the 
most eminent people of her day, her pictures have an interest 
beyond that of their artistic merits. The best of her work must 
certainly rank amongst the photographic masterpieces of all time. 
"The Guardian Angel" is one of her best known works. She was 
apt to  be careless in her methods. Most of her original silver- 
albumen prints have now faded and were it  not that her principal 
works were issued in autotype carbon, we could now hardly form a 
just estimate of her achievement. 

P1atinotype.-Willis brought out his Platinotype process 
in 1873 but it made little headway a t  first as a license was re- 
quired to work it. Yet i t  fulfils the chief desideratum of the pic- 
torialist in that it gives an image in permanent pigment on pure 
paper without the interposition of a gelatine or other film. The 
Oil Transfer process is the only other one that meets the same 
requirement. The next few years were occupied in the transition 
from the wet collodion to the dry gelatino-bromide plate and 
from albumen to the gelatino-bromide printing papers. Pictorial- 
ism shows no very marked movement during this period and it  
was not until 1888 and onwards that a new move was discernible. 
The dry plate and the invention of the hand camera were vastly 
enlarging the numbers who were being attracted to photography 
as a hobby and this very largely contributed to the advance- 
ment of pictorial work. The leading names a t  this time were 
Col. Joseph Gale, Frederick Hollyer, Frank Sutclifle of Whitby, 
Payne Jennings, B. Gay Wilkinson and J. B. B. Slielling- 
ton. 

THE NEW PICTORIAL MOVEMENT 

Dr. Emerson's "Natural is t ic  Photography"  (1887).-The 
expansion of a lecture by Dr. P. H. Emerson, "Naturalistic Pho- 
tography," to the Camera Club in 1886, was the beginning of the 
new movement. Unquestionably this book struck a powerful blow 
a t  the many conventionalities which had attached themselves to 
the practice of photography and had a powerful influence upon the 
younger pictorialists. I n  it he lays down that, "naturalism is an 
impersonal method of expression, a more or less correct reflec- 
tion of nature wherein ( I )  truth of sentiment, ( 2 )  illusion of 
truth of appearance (so far  as is possible), and (3) decoration 
are of first and supreme importance." H e  further advocated 
the differentiation of focus to secure separation of the planes, 
closer attention to the rendering of "tone," greater adherence 
to truth through the study of nature and generally a higher and 
more intellectual standard. 

To  what extent Dr. Emerson's book contributed to the new pic- 
torial movement that made itself evident in the late eighties is 
doubtful. The movement originated no doubt from the ferment 
in the artistic world due to the influence of the French Impression- 
ist school which was becoming known and appreciated. The 
leaders of the new pictorialism were George Davison, Alexander 
Keighley, James Craig Annan, A. Horsley Hinton and Alfred 
Stieglitz, and the consensus of opinion is that the first visible 
sign of the break with the older Victorian tradition is to  be found 
in Davison's picture "An old farmhouse" or, as it  was called later, 
"The Onion field." This famous picture recei

v

ed the Photographic 
Society's medal in 1890. The council of the society consisted 
mainly of scientists who, beyond holding the annual Exhibition, 
did little to  encourage pictorial work, and as a result the new 
body of pictorialists soon came into conflict with them. 

There was a secession and many whose interests were purely 
pictorial left the parent society to band themselves together 
as "The Linked Ring" with definitely pictorial aims and interests, 
one of which was the holding of a separate exhibition to  be known 
as The Salon. Although the society's neglect of pictorial interests 
was advanced at  the time as the reason, the schism originated in a 
quarrel in which H.  P. Robinson, Davison and the assistant secre- 
tary of the Photographic Society were involved. The estab- 
lishment of this energetic new organisation brought about a 
veritable renaissance which received a further stimulus by the 
revival of Pouncy's Gum-Bichromate process in a workable form 
by Ladeveze, a Frenchman, and by Alfred Maskell and others 
in England. At last the pictorialists had a really controllable 
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printing process. Demachy, Le Begue, Puyo and others in France 
co-operated and our pictorialism took on a new orientation. TWO 
of the finest pictures of this period are Horsley Hinton's "Melton 
Meadows" and Alex. Keighley's "The White Sail." 

American Influence.-By the end of the century the first 
impetus of the movement was largely spent but a new era began 
in 1900 when F. Holland Day of Boston, U.S.A., exhibited at the 
R.P.S. house a collection of some 360 prints by members of the 
new American School. The exhibition proved a sensation and had 
a tremendous influence upon British photography, with the result 
that during the next six years pictorial photography reached a 
high level that it has never quite touched again. 

The influence that was behind this wonderful American develop- 
ment was that strange genius Alfred Stieglitz, who after studying 
photography in Berlin, returned to New York about 1890 to be- 
gin his great task of building up an American School of pictorial 
photography upon foundations that were practically non-existent. 
The inspired achievements of the Americans from 1900 to 1908 
are eloquent testimony to the success of his great work, for which 
in 1924 the Royal Photographic Society awarded him its Progress 
Medal, a unique distinction for a pictorial photographer. I t  is 
necessary to name only F. Holland Day, Yarnall Abbott, Ger- 
trude Kasebier, Eduard Steichen, Frank Eugene, Clarence White, 
Alvin Langdon Coburn, Mrs. Annie Brigman and George H. 
Seeley to realise the number of photographers of real vision and 
genius who responded to the inspiration of Stieglitz. 

Although the brilliance of the Americans overshadowed to some 
extent the work of the British school, that too reached a high 
level of excellence during the same period whilst its effort has been 
more sustained, so that in the subsequent twenty years British 
pictorial photography has taken more and more the leading posi- 
tion in the world's work, rather, perhaps, by reason of its sanity 
and sober pictorial excellence than by any quality of brilliance 
or progressive novelty of outlook. 

The development of the colour sensitive plate, culminating in 
the Panchromatic plate in 1906, affected pictorial photography 
but little and even twenty years later, although most photogra- 
phers use negative material that is orthochromatic to some extent, 
they are somewhat conservative in their attitude to panchromatics, 
principally because they are apt to give harsh results unless devel- 
oped with more discretion than the average photographer pos- 
sesses. 

The introduction of the soft gradation Panchromatic plate by 
the Ilford Co. in 1928 may serve to break down this prejudice 
and get rid of the bugbear of "over-correction" which in most 
cases would be described more correctly as over-development. 

The  Oil  Process.-A new method of printing, the Oil process, 
was introduced by G. E. H. Rawlins in 1904 and worked out by 
himself, Demachy in Paris and C. F. Inston in Liverpool. Based 
upon the action of light upon chromated gelatine, it consists in 
applying an oil pigment, such as lithographic or printing ink, to the 
damp gelatine surface by means of special brushes and so building 
up an image whose development can be controlled and modified 
according to the skill of the worker. 

A very useful modification of this, known as Bromoil, was 
worked out by C. Welborne Piper in 1907. In this a Bromide print 
or enlargement is bleached in a special solution and can then be 
inked up in the manner described. The latest modification consists 
in transferring the inked image by means of pressure to a sheet of 
plain paper. This is the transfer process and bids fair to be the 
chief pictorial printing medium of the future, for the image then 
consists of a permanent pigment on pure paper, the whole process 
is under the photographer's control, and as many printings can be 
superimposed as may be necessary to secure the desired result. 

PROGRESS OF PICTORIAL MOVEMENT 
Great  Britain.-In 1909 internal dissensions brought about 

the disruption of "The Linked Ring" and the exhibition of that 
year was the last of the original Salon. A few of the members 
formed themselves into a Secession which held a small but notable 
exhibition in 1910 which, however, was not repeated, and the other 
supporters of the Salon came together under the lead of F. J. 

Mortimer and established in 1911 the London Salon which still 
continues. Amidst all these changes the R.P.S. Exhibition con- 
tinued its even way. For a year or two after the secession in 1892, 
the seceders held aloof but gradually they came back and most 
of the prominent pictorialists exhibited at both shows, SO that 
there was little to choose between the two. 

During the World War, and especially towards the end, pictorial 
photography was carried on under great difficulties and the Exhibi- 
tions fell almost to the vanishing point. Since then a gradual re- 
vival has set in but it has taken nearly ten years to return to nor- 
mal. The feature of late years is the levelling up that has taken 
place in the work of the general body of photographers as well as 
the great increase in its practice. T o  the R.P.S. Exhibition of 
1928, 460 workers sent in more than two thousand prints. 

The position of British photography to-day is largely the result 
of the highly organized nature of its pictorial efforts, the very large 
number of photographic societies all over the Kingdom, their 
grouping into Federations and unions which cater for their needs 
and stimulate their activities, the scheme by which a large num- 
ber of the societies are affiliated to the Royal Photographic Society 
for the same ends, and lastly the R.P.S. itself which has become 
not only the parent society of the British empire but, to an ever in- 
creasing extent, of the American and continental pictorial groups 
and associations as well. The numerous photographic exhibitions 
held in Great Britain, of which the most important are the R.P,S. 
Annual Exhibition, the London Salon, the exhibition of the Pro- 
fessional Photographers Association, the Salon of the Scottish 
Federation, the Northern Exhibition and the Midland Salon, have 
done much to foster the growth and appreciation of pictorial 
photography and afford the British public greater facilities to see 
good pictorial work than can be found in any other country. 

America has several notable Salons held annually a t  Pittsburgh, 
Buffalo, Los Angeles, San Francisco and Seattle. The work there 
is inclined to be decidedly experimental and novelty is perhaps 
more sought after than beauty though this may be merely a stage 
in the development and the prelude to the evolution of a style 
and school such as was possessed in the great days before 1908. 

France, under the inspiration of Robert Demachy in 1900, was 
the leader in photographic pictorialism but since the great men of 
that period retired from active participation in the foreign ex- 
hibitions, the French school is less known outside that country than 
formerly; although an exhibition of work by members of the 
French Photographic Society at the R.P.S. in 1926 revealed 
several new pictorialists of eminence. 

Germany a n d  Aust r ia  have, during the past thirty years, al- 
ways held a prominent place in the pictorial movement with indi- 
vidual characteristics of their own. Before the World War the 
pictures of Duhrkoop, Perscheid, Kuhn and the large gum prints 
in colours by the brothers Hofmeister were notable features of the 
leading exhibitions. Since the World War the Germans have not 
participated to any great extent in foreign exhibitions, but the 
work of Otto Vogelsang of Pomerania, Dr. Koppitz of Vienna 
and Franz Drtikol of Prague has shown that there are pictorialists 
of the front rank. 

Other Countries.-Italy has progressed rapidly in recent years 
under the inspiration of the Gruppo Piemontese of Turin and the 
work of the new school is virile whilst based on the best traditions. 
Spain possesses one pictorialist of eminence in J. Ortiz Echague 
but no national school, whilst in the Scandinavian countries the 
pictorial work appears to be done entirely by the professional 
photographers of whom Aage Remfeldt of Oslo and Ferdinand 
Flodin and Dr. H. B. Goodwin of Stockholm are the best known. 
In Holland and Belgium there are several active workers and Bor- 
renbergen and Berssenbrugge in the former and Leonard Misonne 
in the latter are well known at the exhibitions in this country. 

COLLECTION OF PICTORIAL PHOTOGRAPHS 

The organized collection of pictorial photographs generally 
seems to have presented few attractions to any public institutions 
or to individuals, and it is a regrettable fact that no complete rec- 
ord exists of the achievements of the past. The importance to pos- 
terity of such a record was not realised in the early days and, in 
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any case, the housing and exhibition of such a collection would 
have presented insuperable difficulties to any body other than a 
municipal or government institution. Small individual collections 
have been made no doubt at  all times but in only one or two cases 
could they claim any importance. The Duchess of Sermoneta is 
known to have possessed a fine collection but it is reported to  have 
been dispersed at  her death. Mr. Harold Holcroft of Wolver- 
hampton has made a fairly representative collection of con- 
temporary work during the past thirty years and this will be pre- 
served intact as he has presented i t  t o  the Royal Photographic 
Society. 

I n  the early days, the Prince Consort, who was keenly interested 
in photography, apparently formed a collection for in 1859 he 
offered fifty prints to the Photographic Society of London to form 
the nucleus of a permanent collection. The Society appointed a 
committee to consider the Prince's suggestion as it then possessed 
no permanent abode, and that apparently is as far as the matter 
ever went. If the prints were ever received there is no trace of 
them now. I t  was not until after 1890 that the idea of forming 
a permanent collection was revived and the line taken was to  
acquire annually the pictures which received medals at  the exhibi- 
tion but even that small effort soon expired and the collection grew 
in desultory fashion by casual gifts. 

I n  1923, however, the President, who for once was a pictorialist, 
organised an effort to  make the collection worthy of the society. 
A ready response was received, many pictures of great historical 
and pictorial importance were secured, gaps were filled, a curator 
appointed and the Society's Permanent Collection, although by no 
means complete, is by far the largest and most representative in 
the world. The addition of the Holcroft collection adds greatly t o  
its value and importance. Collections of photography have been 
made by the Smithsonian Institution, Washington, U.S.A., and by 
the State Museum in Berlin and in recent times Mrs. Milson, a 
former Lady Mayoress of Sydney, N.S.W. formed a collection of 
pictorial photographs to  become the basis for a permanent collec- 
tion in Australia, but none of these can compare in size and im- 
portance with the R.P.S. collection which contains examples 
of the work of all the most notable photographers from D. 0. Hill 
to the present day. The further expansion of this collection is 
assured by the recent gift by Mr. Stephen H. Tyng of New York 
of a fund for the purchase annually of outstanding examples of 
photographic art. The administration of this fund is placed in the 
hands of the Pictorial Group of the R.P.S., an organization within 
the Society specially designed to encourage and foster pictorial 
interests in every possible manner. 

P h o t o g r a p h i c  Press, W e e k l y  a n d  Monthly.-This, while 
dealing with pictorial matters, has catered chiefly for the gen- 
eral reader and the publications dealing exclusively with pictorial 
interests have been comparatively few. The first of this nature 
in Great Britain was a series of monographs on the work of the 
leading pictorialists of the day, each volume being devoted t o  
the work of one man and illustrated in photogravure by four 
of his pictures. The whole was issued in 1890 under the title of 
"Sun Artists." I n  1895 the proprietors of The Photogrant, a 
monthly magazine, issued a special volume devoted to an account 
of the photographic activities of the year in this and other coun- 
tries, with 90 illustrations of selected pictures. This has grown 
to be a feature of annual interest and, under the editorship of 
F. J. Mortimer, F.R.P.S., is now the principal record of the 
photographic pictorialism of the world. A volume of somewhat 
similar aim but limited to  the pictorial work exhibited at the 
R.P.S. has since 1926 been issued under the auspices of the Society 
by F. C. Tilney, F.R.P.S., who supplies a critical commentary on 
the pictures reproduced. I n  addition the Society issues in the 
October number of its Jownal an account of the year's work both 
pictorial and scientific, with abundant illustrations. Of late years 
the Socidte' Fran~aise de Photographie and the Gruppo Piemuntese 
have issued sumptuously illustrated records of the Salons held by 
them annually, which constitute valuable records of the work done 
in their respective countries, and now Japan is doing the same on 
a slightly less ambitious scale in the Japan Photographic Annzcal. 

The  most beautiful of all these records of photography, however, 

we owe to Alfred Stieglitz who, in fifty-four volumes of Camera 
Work issued between 1903 and 1917, gave us the finest pictorial 
work of the principal masters in photogravure reproduction that  
are a joy to the connoisseur. This was the most perfect thing of its 
kind that has ever been attempted and involved Stieglitz in heavy 
financial loss in return for the devotedly unselfish labours of nearly 
twenty years. 

I n  conclusion, pictorial photography would appear t o  have 
reached a point where no marked progress can be expected along 
the present lines and we await the coming of the genius who will 
give a new orientation to its aims. Perhaps the development may 
be in  the nature of a direct colour process for with the addition 
of colour the scope of photography would be vastly widened. 

(J. D. J.) 
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SUBMARINE PHOTOGRAPHY 
Water is  often so calm and clear that it  might seem easily 

possible for one above its surface to  photograph fishes or other 
objects beneath it .  This may, indeed, sometimes be done, but 
usually the attempt results in  complete failure. The explanation 
is simple. At the moment of exposure the rays from the near 
submerged object are sharply focussed upon the plate. But a t  the 
same time more intense light from distant objects, out of focus, 
after being reflected from the water's surface reaches the plate 
also, which, when developed, consequently shows nothing. T o  set 
up an opaque screen shading the water's surface above the subject 
overcomes the difficulty. Through the shaded area, as  through a 
window, one may photograph what lies below. However, the 
method is limited in its application. When the water exceeds 3ft. 
in depth i t  is usually better to  use a submerged camera. 

Dr. L. Boutan of Paris-pioneer in this field-between the years 
1893 and 1898 attempted submarine photography a t  the Roscoff 
laboratory in Brittany with cameras of several sorts and appro- 
priate and ingenious subsidiary apparatus. One of his cameras, 
made of metal, was directly submersible. Sea-water reached its 
interior, bathing both lens and plates. Although the result obtained 
was unsatisfactory because no thoroughly suitable lens was avail- 
able, the principle seemed good to him. Other trials in which the 
camera was enclosed in and protected from the water by a metal 
box, through a glass window in which i t  looked out, were by  com- 
parison highly successful. This sort of apparatus, variously 
modified, has been used in all later work. 

Boutan's cameras were of the simple detective type. Reighard, 
ten years after, a t  Tortugas, Fla., first used a reflecting camera 
protected in a water-tight box weighted down with lead till the 
window through which the camera looked was submerged, although 
the focussing hood remained above water and permitted him a t  all 
times to  see what might be in the field. Excsllent pictures were 
obtained within wading depth, beyond which he did not go. 

Williamson Brothers, commercial motion photographers, prob- 
ably as an independent invention, enclosed not only the camera, 
but the photographer as  well, in a chamber suspended by a non- 
collapsible open tube from a floating scow. Perfect pictures of the 
sea bottom and animals in shallow water were obtained in the clear 
water of the Bahamas, as the scow stood still or was towed slowly 
along. These writers must be credited with the first attempt t o  
secure a photographic record in colour of submarine life in its 
natural setting. By using selective filters they secured films which 
when projected upon the screen gave an idea of the variety of 
colour upon a tropical reef, but since the yellows registered as reds 
the attempt can scarcely be considered entirely successful. 
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Longley, with Reighard's apparatus reduced to manageable size 

and improved, having recourse again to diving equipment as 
Boutan had done, gave the submarine camera greater mobility and 
a wider range of usefulness. I t  now lends itself to instantaneous 
or timed errposures of any ordinary subject a t  moderate depths. 
I n  the tropics, where sunlight is intense, snapshots, i t  is interest- 
ing to note, may be taken as readily as upon land, but with some- 
what longer exposure. Dr. Paul Bartsch, at-Tortugas, and S. C. 
William Beebe, in Florida and the ll'est Indies, have succeeded 
in obtaining pictures with a motion-picture camera similarly em- 
ployed. Finally, Longley and Martin, working together and em- 
ploying pound charges of flashlight powder set off electrically 
above water under a white cotton reflecting screen supported on 
pontoons by the same motion by which the submerged photog- 
rapher exposed his plate, demonstrated the feasibility of submarine 
colour photography. The flash was so bright that even the slowly 
acting autochrome plate could be used for instantaneous exposures. 
Some results are shown in one of the plates under MARINE 
BIOLOGY. 

BIBLIOGRAPHY.-L. Boutan, La photographie sous-marine et les prog- 
rds de la photographie (Paris, 1900) ; J.  Reighard, "The Photography 
of Aquatic Animals in the Natural Environment," Bull. U.S. Bureau 
o f  Fzsheries, vol. sxvii. (Wash., 1908) ; Anon., "The First Autochromes 
from the Ocean Bottom," Nut. Geog. Mag. vol. li. (Wash., i g z ? ) .  
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PHOTOGRAPHY IN MEDICINE 

There are three principal applications of photography in med!c,al 
work, namely: (a)  Radiography; (b) Photomicrography, and 
(c) Record photography, i.e., the photographing of patients speci- 
mens, apparatus, etc. 

The last named section is a particular branch of technical 
photography and often the results obtained are unsatisfactory or 
even useless. This is usually because the camera is regarded as an 
automatic recording apparatus which can only give one impression 
of a subject. Hence when i t  is found that the original is repro- 
duced in an unfamiliar form, with essential details unaccented and 
irrelevant ones exaggerated, it  is naturally thought that the process 
is inefficient. The truth is that the camera will not discriminate 
between those details which are required and those that are not; 
but it  is possible to accentuate the former by lighting, etc. 

Neglecting for a moment the question of colour, a photograph 
reproduces in a series of tones the light reflected from the cor- 
responding areas of the subject. If the exposure has been suffi- 
cient and the development adjusted to  the printing paper used, 
this representation is correct over a considerable range. The con- 
ditions specified are not by any means always fulfilled and much 
of the failure of photographic recording is due to faulty technique 
a t  this stage. The range of tones is limited by the white of the 
printing paper itself and the black of the deepest deposit, which 
is about 2 0  to I and, if the intensities of the original subject cover 
a greater range, accurate reproduction is impossible in a print. 

The compressing of an extended scale of tones into a shorter 
range is not very apparent but, on the other hand, there is a 
typical photographic distortion of the perspective which is often 
very noticeable. The perspective as reproduced by  the lens of a 
camera is always mathematically correct but may yet appear 
unnatural to  the eye. The explanation lies in the fact that to see 
the subject as the lens saw it, i t  is essential t o  look at  the print 
from a distance equal to  that which separated lens and plate when 
the exposure was made. The photograph which shows abrupt per- 
spective was taken with a lens of short focal length and, if the 
print is moved up to that distance from the eye, the perspective 
will be seen to have become normal in appearance. 

T o  avoid this distortion, it  is clearly of importance to use a 
long focus lens. I t  is impossible to  specify the exact length as that 
depends on the size of plate used. Such a lens is large and expen- 
sive and requires a camera with a long extension and plenty of 
room in the studio. An alternative method is to  use a shorter 
focus lens on a small plate and make an enlarged print provided 
the loss in detail is not too great. 

Another reason for the failure a t  times of the photograph lies 
in the difference between the eye and the plate in kheir response 

to light of different colours. An untreated plate is sensitive to  the 
blue and violet end of the spectrum. By treating the plate with 
certain dyes, i t  has been found possible to  extend the sensitivity 
first to the green and yellow (orthochromatic plates) and finally 
to the whole spectrum (panchromatic plates). The latter still 
retain their excessive sensitivity to  the blue end of the spectrum 
and, in order to  obtain a true rendering of the relative intensities 
of different colours, they must be used with their appropriate 
light filter. This consists of a piece of dyed gelatine usually yellow 
in colour placed over the lens. 

In  some cases, e.g.,  faint reddish markings on the skin, a cor- 
rect ~endering would be unsatisfactory and here it  is necessary to  
exaggerate the degree of contrast. An ordinary untreated plate, to  
which red is the same as black is to  the eye, will give a more 
valuable if less correct photograph. Another case where increased 
contrast is desirable is when the print is to  be reproduced by some 
half-tone process in a publication. The tones of the photograph 
are broken up into dots and the consequent reduction in contrast 
implies a somewhat harsher print. 

THE PHOTOGRAPHING OF PATIENTS 

In  the photographing of patients, the most difficult problem lies 
in obtaining sufficient light. I t  is frequently necessary to stop 
down the lens considerably as parts of the subject will be a t  
different distances and the aim of the photographer is a large 
scale ~hotograph with good detail in  every part. Again the slight 
movement due to  breathing, etc., will be sufficient to  spoil the 
finest detail if the, exposure is  a t  all prolonged. Hence on both 
counts, the light must be powerful. Daylight is variable and often 
not available. In  cases where the patient can be moved into a 
studio, the most serviceable source bf artificial light is a battery 
of large gas-filled electric lamps. The  light is under control, any 
special lighting can be repeated and the volume of light is virtually 
constant. 

Record work in the wards of a hospital is often of extreme dif- 
ficulty owing to the weakness of the light. Here a magnesium flash 
lamp enclosed in a fabric bag can often be used. The exposure 
is practically instantaneous and the bag is afterwards removed 
and the smoke released outside the room. Care, however, should 
be taken not to use the apparatus when the slight explosion of the 
powder might cause distress. 

When it is probable that a series of photbgraphs will be required 
of a subject taken at  certain intervals of time, it  is most im- 
portant that the conditions of lighting, position, etc., should not 
vary, so that the series may be comparable. Especially important 
is it  that each photograph should be taken on the same scale. This 
is most readily ensured by measuring the distance from the front 
of the lens to  the principal plane of the object and repeating this 
for the subsequent exposures. 

To  estimate the value of the degree of reduction, a clearly 
marked scale divided in feet or inches should be placed a t  the 
same distance from the lens as the principal plane of the object 
and in such a position that i t  is included in the photograph. The 
photograph of the scale is measured and the degree of reduction 
readily calculated. 

With the object of making the records more comparative, i t  is 
of advantage to  work with a series of standard reduction ratios, 
e.g.,+, 3, 3, etc. The distance lens-to-object is found for each 
ratio and then the camera placed at  that distance and focussed. 

The lens for record medical work should be a long focus anas- 
tigmat, capable of rendering the finest detail. Very big aperture 
lenses are seldom of much use in this work owing to their lack of 
depth of focus. The camera and stand should be rigid with a big 
range of adjustment. (B. D .  H .  W.) 
PHOTOGRAPHY, CELESTIAL. The invention of pho- 

tography by Daguerre in 1839 led to  a great step in astronom- 
ical progress. The first application of the daguerreotype t o  
the science was made by John William Draper of New York who 
photographed the moon on March 23,  1840, the exposure being 
2 0  minutes. Experiments in the new method were made under 
the direction of W. C. and G. P. Bond a t  the Harvard college 
observatory, with the assistance of Messrs, Whipple and Black, 
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photographers of Boston, as operators, and the first photograph 
of the moon was taken thereson Dec. IS, 1849, with the I; in. 
object glass. A daguerreotype picture of the moon shown in 
London by George Bond a t  the Great Exhibition of 1851 attracted 
much attention. 

Historical.- In England, Warren De la Rue, having seen 
the H a r v a d  pictures, took up  the subject and presented to the 
Royal Astronomical Society, in 18j7, positive copies from a nega- 
tive picture of the moon made by  a collodion process that he 
had found practicable five years earlier. I n  1864, Dr. Lewis 
Rutherford, of Kew York, made a telescope with object-glass 
of 11% in. aperture so corrected as to  bring the photographic rays 
to focus. About the same time Dr. Henry Draper excelled his 
father's efforts by taking photographs of the moon with a I 5 in. 
reflector, and early experiments in  lunar photography, among 
them those by Hartnup of Liverpool, should not pass unnoticed. 

I t  is said that the first photograph of a star was a daguerreotype 
of Vega taken at  Harvard observatory on July 17, 1850, but want 
of sensitiveness made this process rather impracticable, and there 
was little success in stellar photography until the invention of the 
collodion plate that ;vas used in America and England in 1852. 
In  November 1857 a photograph of !: Ursae Majoris with its com- 
panion Alcor taken at  Harvard was sent for exhibition at  the 
Royal Astronomical Society by W. C. Bond, an exposure of 80 

- sec. having been given to photograph the 6th magnitude star 
with the 15 in. refractor. D e  la Rue a t  this time was making ex- 
periments on the actinic power of Jupiter and Saturn compared 
with that of the moon, but his photographs did not show any 
details of the planetary surfaces. Under his direction also, and to 
his design a photoheliograph was made and set up  at  Kew ob- 
servatory for the Royal Society, and the work of taking daily 
photographs of the sun, that has since been carried on success- 
fully, a t  Greenwich and elsewhere, began at Kew in March 1858. 
I n  an attempt to  photograph Donati's comet of that year, De la 
Rue was not successful though it  was photographed by Usherwood, 
of Walton Common, in 7 sec. with a portrait lens of short focus. 

Daguerreotypes of the sun taken by Foucault and Fizeau in 
1845, and photographs of the solar eclipses of 1851 and 1854 
were interesting as experiments, but the photographs taken by D e  
la Rue and by Secchi of the total solar eclipse in  1860 were the 
first of this kind of real scientific importance, since they estab- 
lished beyond doubt that the solar protuberances were really 
appendages of the sun and not of the moon. Ten years later, 
a t  the eclipse of Dec. 12, 1870, excellent photographs taken by 
A. Brothers at  Syracuse supplied evidence that the corona was 
also of solar origin; and from that time a photographic picture 
of the sun's surroundings has always been an item in the pro- 
gramme of eclipse observation. A series from 1896 to 1922 is 
published in the Phil. Trans. vol. 226 A, and as Appendix to vol. 
lxiv. of the iMernoirs of the Royal Astronomical Society. 

I n  the years after 1870 research and experiment in pho- 
tography generally were made by many, among these being the 
researches of Capt. W. de W. Abney, R.E , made specially for 
their application to astronomy. I t  was decided, mainly at the in- 
stigation of D e  la Rue, that photography should be used by the 
British expeditions in addition to  visual observation for the 
Transit of Venus in 1874, and a considerable sum was granted 
for the expense of the work, which, so far as the process was 
concerned, was put in Abney's charge. H e  realized that the cir- 
cumstances of the occasion would make a wet-plate process in- 
applicable and, after experiments conducted at  Chatham, recom- 
mended the adoption of an albumen dry process, using a highly 
bromized collodion and strong alkaline development. 

Without attempting to give any  complete account of Abney's 
researches mention of the titles of two papers by him--& Dry 
Plate Processes for Solar Photography and On the Plzotographic 
Method o f  Mapping the Leasf Refrangible Ertd of the Solar Spec- 
trum-will indicate their bearing on astronomy. These papers 
represent a remarkable achievement in that Abney succeeded in 
producing a special photographic emulsion, sensitive to  red light, 
which he used to map the solar spectrum far into the infra-red. 
The limit af Abney's measures at 9867.A apparently was not 

reached by any other investigator until the introduction of 
neocyanin as a sensitizer in 1926. 

It was pointed out by the younger Bond that photography 
might be successfully used to measure the relative positions of 
stars, of a group, or of double stars and in a letter to  the Hon. 
William Mitchell, dated July 6, 1857, predicted, in effect, the 
application of photography t o  stellar astronomy on the mag- 
nificent scale that actually exists to-day. Rutherfurd, in 1864, 
began to make a long series of photographs of star clusters and 
of the bright double stars; but measures of these appear not to 
have been completed. I n  1870-84 Dr.  B. A. Gould in an expedi- 
tion to the Southern Hemisphere accumulated negatives of the 
principal double stars and clusters; but in taking these series the 
wet plate process was used, and with this it  was not possible to  
give an exposure long enough for faint stars to imprint themselves. 
With the invention of the gelatine dry plate, which had been used 
by Huggins for spectrum photography in 1876 and came into 
general use about 1880, this difficulty did not exist and modern 
astronomical photography became possible. Circumstances con- 
nected with the comet of 1882, which was specially magnificent 
as swn from the Southern Hemisphere, led to  developments. A 
photograph, taken with a camera strapped for the purpose to the 
great equatorial of the Royal observatory of the Cape of Good 
Hope, showed not only the comet but great numbers of faint stars 
around it ,  and this a t  once gave David Gill, H.M. Astronomer a t  
the Cape, the idea of the possibility of making star charts by  
photography. Effects of various kinds followed. At Paris the 
brothers Henry of the National observatory were engaged in the 
laborious task of plotting the positions of stars found by eye 
observation to make charts of the stars near the Ecliptic; but this 
work was abandoned and their efforts were devoted to making a 
telescopic object-glass suitable for photography. Ainslie Common 
in England turned to the art and with a three foot silver-on- 
glass mirror took a photograph of the Orion Nebula on Jan. 
goth, 1883, with an exposure of 37 min., a feat that earned 
for him the Gold Medal of the Royal Astronomical Society in  
1884, and was referred to  as "epoch-markingJJ by Abney when 
presenting the medal to another non-professional astronomer for 
similar work eleven years later. A photograph of this object taken 
by Dr. Henry Draper of New York on Sept. 30, 1880 is said to  
be the first of a nebula obtained, but it  is agreed that this was 
not a satisfactory representation. The later recipient of the medal 
above mentioned was Isaac Roberts, a business man of Liverpool, 
who in 1885, had made a 20 in. silver-on-glass reflector of nearly 
a roo in. focal length for the purpose originally of making star- 
charts by photography, but aItered his plans and devoted the 
instrument to photographing star-clusters and nebulae. The ex- 
cellent pictures produced at  his observatory at  Crowborough, 
Sussex, are in two volumes published during his lifetime, supple- 
mented by a third prepared and issued by his widow in 1928. 

Common's photograph of the Orion nebula led, through Holden, 
to  the acquisition by the Lick Observatory of a 3-foot reflector 
in 189j. Two mirrors made by Calver, formerly owned by Com- 
mon, were presented to that institution by Mr. Crossley of Halifax. 
England, and one of these, refigured by Grubb, forms the essential 
part of the instrument known by his name. I n  Keeler's hands it  
yielded a superb series of photographs of nebulae which for the 
first time demonstrated the great advantages of the reflecting 
telescope for certain classes of astronomical photography and led 
to the construction of the great modern reflectors. 

Char t s  of the Heavens.-The advantage that photographs of 
clusters and nebulae have over visual observation is obvious. A 
glance at  a photograph shows the whole of the object in  all i ts 
beauty. The field of view of a telescope is small, and a complete 
conception of the nebula has to be built up from successive ele- 
ments. I t  has already been mentioned that Gill foresaw the possi- 
bility of recording the positions of stars from a single plate; the 
next step was to  connect individual plates to  make a complete 
survey of the heavens, as  had been, and is, the final aim and pur- 
pose of transit-observing. The first effort in this direction was 
made by Gill, who (1885-89), took photographs covering the sky 
from the South Pole t a  declination 58" S. which, measured by 
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Kapteyn of Groningen, gave approximate co-ordinates and mag- 
nitudes of nearly half a million stars that form the Cape Photo- 
graphic Durchmusterung. In  a more ambitious scheme initiated 
in 1887 by Admiral Mouchez, director of the Paris observatory, 
18 observatories of the world combined to make the Astrographic 
Chart, or a picture of the whole sky, which should show all stars 
down to the 14th magnitude, to  which was added later the making 
of a catalogue of all stars to magnitude 11, now considered the 
more important part of the work. Space does not permit descrip- 
tion of its details and methods. I t  must suffice to say that a great 
portion of the catalogue is already published and that, though 
some sections of the Chart are completed, the end is not yet in 
sight. 

I n  this connection mention is t o  be made of a series olf plates 
that came later, taken by Franklin Adams, a man well known in 
business circles in the City of London, in 1903, 1904, a t  the Cape 
of Good Hope and afterwards at Godalming, Surrey, with a photo- 
visual objective ( v .  p. 837) of 10 in. diameter, devised for the 
work by the firm of Cooke and Sons. These plates each cover an 
area of IS OX IS^. 

The extreme delicacy of the gelatine film, especially during de- 
velopment and fixation, led in the beginning to a certain distrust of 
measurements made on photographic plates. Experience has shown 
these fears to be groundless and that photographic methods are 
well suited to measurements of the most exacting kind. With 
properly designed instruments, the economic factors are also fa- 
vourable. A recent undertaking, proposed by Schlesinger, which ef- 
fectively utilizes these advantages, is the photographic reobserva- 
tion of the zones of the great Astronomische Gesellschaft cata- 
logue, originally measured with meridian circles at many different 
observatories. As an early example of astronomical work effected 
by the measurement of photographs mention may be made of the 
determination of stellar parallaxes by Pritchard a t  the Oxford 
University Observatory in the year 1887, and the remark made 
a t  that time that this initiated a new method of finding the dis- 
tances of stars is amply justified, for to-day many observatories 
are pursuing that plan. Most researches that depend on the meas- 
urement of small distances are now made by means of the photo- 
graphic plate, close double star observing being an exception. 
Hertzsprung has devised methods involving the use of a grating 
and colour filters to ensure freedom from error in finding the dis- 
tance between the components of double stars and their position 
angles, but it is considered that the photographic method is un- 
suited for pairs whose separation is less than about a second of 
arc. Photographing stars through a grating of parallel wires 
placed before the objective, which produces a pair, or perhaps a 
series of pairs of diffraction images of each star, is a scheme prac- 
tised in other branches of modern astronomy and astrophysics. 

Besides the advantages already mentioned, others that pertain to  
the sensitive plate are that its receptivity is cumulative; by con.: 
tinued application it can see where the eye is blind. The impres- 
sions are permanent and constitute evidence that can be referred to 
at pleasure. Faint comets are discovered by photographing the re- 
gion in which the object is believed to lie and searching the devel- 
oped plate. A similar method for finding minor planets has been 
very fruitful and examination of the series of celestial photographs 
of the Harvard College Observatory has brought to light many 
Novae that have appeared in past years but have escaped detec- 
tion. This collection of photographs which has been accumulated 
systematically over many years constitutes a record of the state 
of the sky a t  approximately regular intervals. I t  has been espe- 
cially fruitful in the discovery of variable stars. 

Modern App1icatims.-Besides lending its aid to  these 
branches of astronomy of the older kind, photography is now an 
asset in the newer astrophysics. I t  was recognized early that the 
brighter the star the larger the image it imprints on the plate, and 
hence that it is possible to  use photography for purposes of pho- 
tometry. The relation between the sue of the image and the inten- 
sity of the star's light is complicated. So many factors difficult 
of control are involved that an empirical method of calibration 
is usually employed, though some progress has been made with 
methods based on the laws of photographic action. Usually a star 

is not of the same magnitude photographicaIly and visually be- 
cause the ordinary plate is sensitiee only to  the blue and violet 
rays of the spectrum, whereas it is the yellow light that mainly 
affects the eye. Since the relative amount of blue and yellow light 
depends on the colour of the star, the difference between photo- 
graphic and visual magnitude varies with colour. This difference- 
colour index-affords a useful measure of this physical character- 
istic, and, through this, of the star's temperature. Visual magni- 
tudes may be closely reproduced by photographing stars on colour- 
sensitive plates, through a filter which cuts out the blue and violet 
light and transmits the green and yellow. The whole field of stellar 
photometry is thus brought within the reach of ~hotographic 
methods, with a great gain in precision and homogeneity of results. 
The equivalent of visual magnitude determined photographically 
is called photo-visual, and by comparing this with the ordinary 
photographic magnitude colour index is determined free from any 
personal eye effects. The colour index of a star correlates with 
its spectrum, and takes its place as a quality that can be discussed 
in relation to others such as temperature, mass and motion. 

A slight extension of the method has led to interesting and im- 
portant results in connection with nebulae. 

A comparison by Hale of ordinary photographs of the Orion 
nebula with exposures on panchromatic plates through a red filter 
shows conspicuous differences in colour in different parts of the 
nebula which indicate a variation in the mixture and radiation of 
its gaseous constituents. Again, similar photographs of spiral 
nebulae by Seares show that the central nuclei of these objects 
are yellow, in agreement with spectroscopic results, but that the 
knots and condensations on the spiral arms are blue. These results 
indicate a characteristic difference in physical conditions in differ- 
ent parts of these nebulae. 

Photography through coloured screens or filters of various kinds 
has been applied recently to the planets. Pnotographs o'f Mars 
and of Jupiter, by Wright of the Lick Observatory, taken with rays 
of the infra-red portion of the spectrum, with yellowy light, and 
with ultra-violet rays, show distinct differences, consideration of 
which appears to lead to knowledge of peculiarities af the surfaces 
and atmospheres of these bodies. Similar photographs of Venus 
by Ross give important information bearing on the physical char- 
acteristics of this planet. 

Colour photographs of the kind described represent a crude kind 
of spectrum analysis, in which attention is directed to the total 
radiation over a considerable range in wave-length rather than to 
the number, position and intensity of the spectral lines. The 
method is important and useful for objects too faint for detailed 
spectroscopic examination. 

The astronomical applications of photography would be seriously 
restrictcd were there no means of extending the normal blue- 
violet sensitivity of the ordinary photographic emulsion. 

ITogel in 1873 discovered that various dye substances, 
notably naphtalinrot, conferred sensitiveness to other spectral 
regions. His results were confirmed and extended by Becquerel; 
by Waterhouse, who discovered the efficiency of eosin; by Eder, 
who introduced erythrosin; and by many others. To Vogel is due 
the discovery of the effectiveness of cyanin as a red sensitizer, and 
Miethe, E. Konig and Homolka, 1898-1905, made extensive studies 
of a great number of others, which led shortly to the production 
of panchromatic plates. Dicyanin and, more recently, kryptocyanin , and neocyanin have played a great part in extending the sensitivity 

1 far into the infra-red. All modern research in colour sensitiza- 
1 tion has been concerned with the study of dye substances. AbneyYs 
special red-sensitive emulsion seems never to  have been repro- 
duced. , The first great astronomical achievement resulting from the 

I preparation of colour-sensitive plates was Abney's map of the in- 
fra-rcd region of the solar spectrum to which reference has already 
been made; the next, Rowland's photographic map of the solar 
spectrum and the Table of Wave-Lengths of Spectrum Lines, ex- 
tending from 2975A to 7331A, from measurement of photographs. 
Rowland himself made the photographic plales that he used; the 
method of colour sensitization he employed is unknown. A recent 

1 application of colour photography to astronomy led to Hale's 
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discovery of magnetic fields in sun-spots. Using Wallace's 3-dye 
sensitizer consisting of pinacyanol, pinaverdol, and homocol, Hale 
photographed with the spectroheliograph the distribution of hydro- 
gen (Ha) over the solar disc. The presence of vortex structure 
centered about sun-spots suggested the possible existence of mag- 
netic fields, which special observations soon fully confirmed. 

Spectroscopic observation itself is now almost entirely photo- 
graphic. I n  1863 Huggins obtained photographic images of the 
spectra of Sirius and Capella but no clearly defined lines were 
shown, and attempts of this kind were suspended for some years. 
I t  is said that the first photograph showing spectral lines of a 
star was taken by Henry Draper in 1872, and in the years imme- 
diately succeeding both these astronomers were successful in this 
way with the brightest stars. I n  1882 each of them obtained a sat- 
isfactory photograph of the spectrum of the Great Nebula in 
Orion. I n  1886 a new spectrographic method was initiated at the 
Harvard College Observatory in  connection with a scheme known 
as the Draper Memorial, a prism being placed before the object- 
glass by which the spectra of all the stars in the field are formed 
and photographed simultaneously on the plate. The instrument 
then used was a photographic lens of 8 in, aperture with a prism 
8 in. square fastened before it .  The refracting angle of the prism 

plate. An objective of two lenses may be made to do this, but 
necessity has led to  the making of photo-visual objectives of 
three lenses that are perfectly or nearly achromatic, and focus all 
the rays ( v .  p. 836, Franklin-Adams). I t  is possible t o  use a visual 
telescope for photography by adding a correcting lens, or another 
scheme for the purpose, adopted for the 40 in. refractor of the 
Yerkes observatory about 1900, is t o  take photographs through a 
yellow colour screen or filter placed almost in contact with a 
yellow-sensitive (Cramer instantaneous achromatic) photographic 
plate. The yellow screen transmits freely to the plate the sharp 
yellow image produced by the visual objective and excludes the 
blue and other wave-lengths which would otherwise destroy the 
sharpness of the photographed images. Numerous experiments 
have since been made to find the most suitable filters and plates 
for special purposes. 

Since the mirror brings all rays to the same focus the reflec- 
tor has an advantage over the refractor. The field of view of the 
reflector, however, is relatively small. For a focal ratio of I to  5 
the aberrations of the reflector are disturbing at  distances from the 
optical axis exceeding 12' to  IS', and there is considerable loss in 
limiting magnitude for even smaller distances, whereas a properly 
designed refractor affords excellent definition over a field several 

was 13°, and the defracting edge was placed parallel to the q u a -  degrees in diameter. Measures with reflectors are therefore limited 
tor, so  that breadth could be given to the spectrum by altering to double stars or satellites of planets, or to the determination of 
the rate of the driving clock. Stars to about the 7th magnitude proper motions and parallaxes, etc., while the refractor finds advan- 
were thus shown. I n  1887 Vogel introduced the photographic tageous application to general charting and cataloguing Purposes. 
method a t  the Astrophysical Observatory at  Potsdam for the That the optical possibilities are by no means exhausted is indi- 
determination of stellar radial velocity, and from that time, which cated by  the quadruplet lens recently designed by F. E. Ross 
is generally said to  mark the beginning of accurate work of the which, with a n  aperture of 3 inches and a focal ratio of I t o  7, 
kind all important spectroscopic work has been done in this way. gives excellent definition over a field of 2s0, and in two hours 
Improvements and refinements in design of the spectrograph, exposure reaches a limiting magnitude of 15.4. 
especially the introduction of a temperature control for use The choice of aperture and focal ratio for a photographic tele- 
during observations, were made by Campbell a t  the Lick Ob- scope depends on the purpose for which the instrument is to be 
servatory. These afforded a new standard of precision in used and is determined by the same principles that apply in 
spectroscopic measurements, and led to  an extended programme ordinary photographic practice. Increased focal length means in- 
involving the systematic observation, a t  Mt. Hamilton and a t  creased scale or magnification in the photograph. For  a given focal 
Santiago, of 6,182 stars mostly brighter than visual magnitude length, increased aperture means greater brightness in the optical 
5.51. The resulting catalogue of radial velocities, issued in 1928, image, and hence greater photographic efficiency, which may be 
could not have been prepared without the aid of photography. utilized either to  reduce the exposure time or to  photograph fainter 

Photographic methods have proved themselves equally indis- objects than would otherwise be possible. For extended objects 
pensable in every other field of spectroscopic observation. The  like planets or nebulae, the brightness of the image is proportional 
measurement of the distance of a star from observations of its to  a2/f2. The photographic efficiency is independent of the linear 
spectrum, by a method discovered by Adams and Kohlschiutter dimensions, and the chief advantage of a large instrument is that 
and developed by Adams a t  Mount Wilson, essentially requires of magnification. At the same time, the instrument must not be 
the determination of the relative intensity of certain pairs of too small, otherwise the power of resolution or minimum separa- 
spectral lines. Star light, in general, is far below the limiting tion which varies inversely as the aperture, will suffer. For  point 
intensity which would permit even the crudest visual observation sources, such as  stars, the diameter of the central diffraction disc 
of these intensities, and this is often true of laboratory sources of the image decreases a s  the aperture increases. This introduces 
of light which must be studied as a means of interpreting the an additional factor a2, whence the brightness is proportional to  
observations of celestial bodies. Even for the sun, which gives an a4/f2. For  a given focal ratio there is in this case an important 
abundance of light, measures are most advantageously made on gain in efficiency with increasing aperture, although it  is less than 
photographs. I n  the infra-red and ultra-violet regions, outside the the elementary theory wouid indicate. Aberrations and absorption 
limits of visual perception, photographic methods alone are pos- and reflection losses in the objective, imperfections in the optical 
sible. The novel instrument known as  the spectroheliograph con- surfaces, and tremor of the diffraction disc, caused by atmospheric 
ceived independently by Prof. Hale and M. Deslandres, director of disturbances, all operate in diminishing the theoretical gain. 
the National Observatory, Paris,is an ingenious adjunct to spectral The application of these principles to different classes of obser- 
photography. On a plate moving behind a second slit a t  the rear of vational problems is well illustrated by some of the instruments of 
a spectroscope a t  the same rate as the image crosses the primary the Mount Wilson Observatory. For observations of the sun, both 
slit, or by an equivalent device the sun is photographed by the direct and spectroscopic, high magnification is desirable. Since 
light of a particular wave-length and pictures result which show there is an abundance of light, the focal ratio need not be  large; 
the caicium or the hydrogen alone, in the successive envelopes of and, further, since a moderate aperture affords adequate resolution 
the sun, and so add vastly to our knowledge of its structure. The for photographic purposes, the dimensions chosen for the larger 
help that photography brings t o  eclipse observation by making Tower telescope are a =  I foot, f = I jo feet, with a ratio of I to  
a complete record of the spectrum of the chromosphere or of the 150.  For the efficient photography of very faint stars, both the 
corona in the very short time available on such occasions, that focal ratio and the linear dimensions should be as large as possible. 
may be studied at  leisure, need not be dwelt on. Hence in the Hooker reflector we find a = IOO inches, f = 500 inches, 

P h o t o g r a p h i c  Telescopes.-In the ordinary telescopic objec- with a ratio of I to  5. Under favourable atmospheric conditions, 
tive the lenses are so shaped that the rays of the spectrum about the theoretical gain over the 60-inch reflector, of the same focal 
the yellow are brought as nearly as possible to pass through the ratio, in photographing stars is very nearly attained. Aside from 
same point as focus, for these are the rays to  which the eye is differences of scale, these two instruments are of equal efficiency in 
sensitive, but for  photography it is the blue and violet rays that photographing nebulae. For planets, however, the 100-in. is 
must be brought to a focus, for it is these that most affect the practically the more effective. For the same magnification (enlarg- 
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ing lenses are commonly used in planetary photography) this in- 
strument gives a brighter image than the 60-inch reflector. This 
permits the use of shorter exposures, which avoids in part the 
blurring produced by atmospheric disturbances. The useful field, 
the same for both reflectors, is necessarily small (v. p. 837). For 
photographs covering a large field, a triplet refractor is available 
( a =  10 inches, f=45 inches, a/f = 1/4.5). Because of the focal 
length, the scale is small. Otherwise, this instrument is of about 
the same efficiency for nebulae as the large reflectors, and because 
of the large field, is very advantageous for photographing widely 
extended masses of nebulosity. I t s  large focal ratio makes it an 
efficient instrument for stars, although the limiting magnitude 
attainable falls far short of that reached by the reflectors. 

The limiting stellar magnitude attainable with a given instru- 
ment, as shown by F. E. Ross, does not increase indefinitely as 
the exposure time is extended. I n  order that a perceptible image of 
a star may be recorded, the contrast between sky illumination, 
which is always present in some degree, and sky illumination plus 
brightness of the central diffraction disc of the star image, must not 
drop below a certain minimum value. The effect of sky illumina- 
tion is determined by the ratio a2/f2; with the reservations ex- 
pressed above the brightness of the optical star image varies as 
a4/f2. Increase in the linear dimensions increases the latter, but 
not the former ratio. These ratios, together with certain photo- 
metric constants, determine the limiting magnitude attainable by 
prolonged exposure with any instrument. To  photograph still 
fainter stars an instrument of larger aperture must be used. 

The plate may be placed in the principal focus of the objective, 
and the image enlarged afterwards if desired; but the amount of 
the subsequent enlargement is limited by the grain of the original 
negative, which is equally enlarged by the copying process. On 
the other hand, a lens or combination of lenses may be interposed 
between the objective and the plate to give an enlarged image 
on the latter. I n  the Greenwich photoheliograph the image of 
the sun is enlarged on the plate in this way and the method 
is often used in planetary photography. For bright objects it is 
advantageous; but for fainter ones the exposures required may be 
impracticably long. The contrast also suffers, but this may be 
corrected by subsequent copying on plates of strong contrast. 

I n  the early days of astronomical photography the inferior 
performance of the driving-clock of the equatorial was found to 
be a drawback, but this has been remedied, first by the introduc- 
tion of electrical control and later by improved forms of drivine 
mechanism of which the electro-motor controlled by a pendulum 
designed by W P. Gerrish of Harvard is an example. The slight 
residual irregularities are eliminated by the use of the twin instru- 
ment consisting of two parallel telescopes of nearly equal size in 
the same frame, one of which is used visually by the observer 
to  guide; or otherwise by the double-slide plateholder and dupli- 
cate guiding microscopes, to be used on two guiding stars on 
opposite sides of the field to detect the small rotation which may 
occur during exposures. (H. P. H.; F. H. S.) 

PHOTOGRAPHY, SPARK: see SPARK PHOTOGRAPHY. 
PHOTOGRAVURE (MACHINE). Photogravure (ma- 

chine printed) is a photo-mechanical intaglio printing process. 
By this method prints are obtained from a plate or cylinder upon 
which the design is etched below the surface. 

The subject to  be reproduced is photographed and "reticulated" 
by means of a ruled screen, the "cavities" varying in depth 
according to the tones of the original; thus the solids are deeper 
and contain more ink than the middle tones, while the high 
lights are represented by  the paper. The characteristic of this 
class of printing is revealed by its velvety depths and satin-like 
finish. 

Machine photogravure was invented by Karl Klietsch, who, 
in conjunction with a firm of calico printers in  Lancaster, pro- 
duced prints by this method in 1895, although previous to this 
an employee of the firm, Samuel Fawcett, had been working an 
intaglio photo-engraving process of his own. The latter assisted 
Klietsch in perfecting the process now known as "Rembrandt" 
photogravure. The method of producing prints by the Rem- 
brandt process ~ 3 5  kept a close secret, and for many years those 

interested in reproductive processes had no authentic information 
as to how the printing plates were produced. In  time, however, 
prints by similar processes were published, but these, a t  the time, 
were not equal to those printed by the Rembrandt process. 

The principle of producing photogravure prints by machine is 
s b i l a r  to that of printing calico and wallpaper, where engraved 
copper cylinders are used and printed on a rotary machine. 

After the etching of the photogravure plate or cylinder has 
been completed the printing is of a mechanical character. The 
etched cylinder turns in a trough of printing ink of volatile 
qualities (sometimes a "water ink" is used), and as the cylinder 
rotates a fine steel knife, known as the "doctor," scrapes the sur- 
plus ink from the surface, leaving it  clean. The cells or cavities, 
however, representing the tones of the design, retain the ink, 
which is transferred to  a sheet of paper as it passes between the 
printing and impression cylinders. 

P r e p a r i n g  t h e  P r i n t i n g  Surface.-From the photographs 
of the subjects to  be reproduced negatives are obtained. These 
are carefully retouched and reversed positives are made from 
them and, when necessary, again retouched. The positives- 
usually called transparencies-have then to be "planned" or 
laid out, i.e., fixed by means of gummed tape upon a sheet of plate 
glass in the positions in which they will be printed. 

A carbon print is next obtained on what is known as "carbon 
tissue" (a sheet of paper coated with a gelatine solution to which 
has been added a pigment-usually red-and sensitised by im- 
mersion in potassium bichromate, squeezed on to a sheet of glass, 
and dried). A piece of carbon tissue is cut slightly larger than 
the positives and placed along with the positives in a special 
pneumatic printing frame from which the air is extracted, thus 
bringing the positive and tissue into close contact. These are 
exposed to light, the positives are removed, and another exposure 
is given to the tissue through a specially ruled screen. The screen 
"breaks up" the tones of the photograph and provides the reticu- 
lation which is necessary for all printing processes. The usual 
ruling of the screen is 150 or 175 lines to  the inch. The carbon 
tissue is next soaked in yater  and placed on the copper plate or 
cylinder which has previously been made chemically clean and 
free from grease. The tissue is then "squeegeednin order to  remove 
all moisture and air from between the tissue and the printing 
surface, which is then dried. 

Developing.-The next operation is known as developing, and 
is done by placing the cylinder or plate, on which the carbon 
tissue has been fixed, in a tank of water heated to  about 104' F 
and kept agitated until the paper is soaked off and the soluble 
parts of the gelatine film washed away. The parts where the light 
passes right through the positive become hard and are insoluble, 
whilst those parts where the light is retarded by the tones in 
their various gradations are more or less soluble. 

When the development is completed the cylinder, with all that 
is left of the gelatine film, is removed from the water bath and 
thoroughly dried. This film acts as a resist to  the mordant. All 
parts of the printing surface which are not required to  be etched 
are protected by an acid-resisting preparation. This is painted 
on by hand, or, as it is termed, "lacked out." 

Etching.-The printing surface has then t o  be etched, which 
is done by placing the cylinder in baths of varying concentra- 
tions of ferric chloride ranging from 45" to  37" Beaume. The 
thinner parts of the hardened gelatine acid resist are attacked 
first by the mordant, the thicker parts requiring further etching 
by the weaker solutions. 

I t  is possible to  use the copper cylinders over and over again, 
the old work being removed by grinding and polishing. I n  this 
way cylinders are prepared to receive the new work. I n  time, 
however, the grinding wears the cylinder, but this may be brought 
back to its original circumference by electrolytic deposition. 

Machines.-Sometimes flat plates are used. I n  this instance 
the machine is of an ordinary flat-bed type upon which a plate is 
mounted on a bed and covered over with ink, the "doctor" 
scraping the surplus ink from the face of the plate back into the 
trough; the general method, however, is to  employ cylinders. 

Recently, a method has been invented whereby a thin sheet 



of copper is stretched round a cylinde~. There is reason to believe 
that this will supersede the cumbersome cylinders now in use. 

The paper is fed into the machines either one sheet a t  a time 
or from a reel. The sheet-fed machine is generally used for small 
editions of art reproductions, whilst those that are reel-fed are 
used for long runs of magazines and newspaper supplements and 
other commercial requirements. 

I n  a rotary press the cylinder revolves in a trough of ink, and 
a few inches above the trough is a "doctor"-a steel plate with a 
fine edge which has a slight reciprocating movement that scrapes 
the surplus ink off the surface, the ink dropping back into the 
trough. The paper, which is on a reel, passes between the etched 
cylinder and an impression cylinder. In  this way an impression 
of the etched design is transferred to the paper. The paper then 
passes over a drying drum, and if the sheet is to be "perfected," 
i.e.! printed on the reverse side, it  goes through another pair of 
cylinders before reaching the delivery end of the machine, where 
the paper is cut up into sheets or delivered folded according to 
requirements. 

I t  is possible by the photogravure method to print type matter 
a t  the same time as illustrations, and successful results are now 
being obtained when printing colour supplements by machine 
photogravure. 

Machine printed photogravure is known under various names, 
usually containing a prefix, such as rotogravure, indicating that 
it  is printed on a rotary machine. 

See PHOTO-ENGRAVING; COLOVR PRII~TING. 
BIBLIOGRAPHY.-Thos. Huson, Photo-Aquatint and Photogravzwe 

(1897), a practical treatise on the preparing and printing of intaglio 
plates; Colin ?J. Bennett, Elements of Photogravuve (1926), a publica- 
tion useful to photographers, etchers and printers. (J. R. R.) 

PHOTO-LITHOGRAPHY : see LITHOGRAPHY. 
PHOTOMETRY is, as its name signifies, the measurement 

of light (Gr. @s, & ~ 6 s ,  light, pC~pov, a measure). Just as me- 
trology includes the measurement of various related quantities, 
e.g., length, volume and density, so photometry includes the meas- 
urement of luminous intensity (candle-power), luminous flux, 
illumination and brightness. I t  will be convenient first of all to 
consider the relationships between these four fundamental quan- 
tities and the units in terms of which they are expressed, so that 
the methods of measurement adopted for each may be more 
readily understood. Every object which can be seen emits or re- 
flects radiant energy in the form of aether waves which are ca- 
pable of affecting the retina of the human eye so as to produce the 
sensation of light. I n  the case of a self-luminous body (or source 
of light) such as the sun, a candle or an electric lamp, the light 
emitted is obtained by the transformation of some other form of 
energy, generally chemical or electrical. In  the case of a body 
which is not self-luminous the 
light which it  sends to the eye 
is derived originally from some 
self-luminous body, and is re- 
flected by i t  in a manner de- 
pending on the character of its 
surfaces. 

The effect produced on the eye 
by the reception of a given FIG. I.-LUMINOSITY C U R V E  OF 

amount of energy per second de- R A D I A N T  E N E R G Y  FOR T H E  

pends on the wave-length (A) of EYE 

the aether waves by which that energy is conveyed; in fact only 
those waves for which X lies between about 400 and 750 millionths 
of a millimetre nzp can produce the sensation of light a t  all. As 
the wave-length changes from the shorter of these limits to the 
longer, the effect produced on the eye alters in two respects. In 
the first place the colour of the light changes from violet, through 
blue, green, yellow and orange to red. I n  the second place the 
intensity of the sensation produced by a given rate of influx of 
energy starts from zero at  400 n t p ,  rises to a maximum at  X =  
555 mp, and then gradually falls away again to zero at  750 mp. 
The curve of fig. I shows the relative magnitudes of the visual 
effect produced by the reception of equal amounts of energy per 
second at  different wave-lengths. This curve is called the lzimi- 

nosity curve (sometimes the visibility curve)  of radiant energy. 
I t  is naturally slightly different for each individual, but the curve 
shown is that now adopted internationally as representing the ef- 
fect on the "average eye." The scale of ordinates a t  the left is 
an arbitrary one so arranged that the ordinate of the curve is 
unity a t  the wave-length of maximum luminosity. On this scale 
the ordinate corresponding to any wave-length is termed the 
"luminosity factor" of radiant energy a t  that wave-length. 

L u m i n o u s  Flux.-The light given by every source in common 
use is composite in character, i.e., the energy ir- conveyed by 
waves of various lengths, the distribution of energy among these 
wave-lengths (or the spectral energy-distribution) depending on 
the source. I t  is clear that the total effect produced on the eye 
by a given rate of emission of energy of known spectral distribu- 
tion can be determined by weighting the energy content a t  each 
wave-length in accordance with the lumiuosity factor for that 
wave-length. The quantity obtained in this way represents, in 
fact, the efficacy of the energy for producing the sensation of 
light, and this quantity is termed luminoz~s PZLX. The  formal def- 
inition of this term is: The rate of passage of radiant energy evalu- 
ated according to the luminous sensation produced hy it 

The unit in  which luminous flux is expressed can be more sim- 
ply defined later. I t  is sufficient here to  state that it  is called the 
l umen  and that it  has been found that for the average eye, one 
watt of radiant power at  the wave-length of maximum luminosity 
(555 m p )  is  equivalent to about 600 lumens. The scale of ordin- 
ates a t  the right of fig. I gives the lumen equivalent of I watt of 
power a t  each wave-length. The watt equivalent of I lumen of 
flux a t  the wave-length of maximum visibility, viz., 0.0016 watt 
per lumen, is often termed the mechanical eqtriualent of light. 

L u m i n o u s  Intensity.- The luminous flux emitted from any 
practical source of light i: not distributed uniformly in all direc- 
tions. I n  the case of an electric lamp of the vacuum type, for in- 
stance, the flux emitted within a cone of given solid angle is 
greater when the axis of the cone is horizontal than when it  is 
vertical. I t  follows that some quantity is needed to express the 
light-giving power of a source in a specified direction. The nat- 
ural quantity to  use for this purpose is the angular flux density 
in the direction considered. This will be clear from fig. 2 .  If BLC 
be a cone of very small solid angle o ,  having its apex a t  L,  the 
position of a source of light, then the angular flux density in any 
direction such as LA is equal t o  the flux emitted by L within the 
cone BLC, divided by the solid angle o ,  the ratio being taken 
in the limit when w becomes vanishingly small. This ratio is 
termed the luminoz~s  i n t emi t y  of the source L in the direction LA. 
I t  will be seen that the definition of luminous intensity is anal- 
ogous to that of pressure a t  a point, viz., the ratio of the force 
exerted on a given surface containing the point to the area of that 
surface, the ratio being taken in the limit when the area is van- 
ishingly small. The formal definition of luminous intensity is as 
follows:-The luminous intensity of a point-source in any direc- 
tion is the luminous flux, per unit solid ang!e, emitted by that 
source in that direction. (The flux emanating from a source whose 
dimensions are negligible in comparison with the distance froin 

which it  is observed may be considered as  
coming from a point.) 

The relation between luminous flux and 
luminous intensity being thus defined, it is 
possible to choose.units for these two qusn- - tities such that their magnitudes are related 
rationally to  each other. I t  so happens 

FIG. 2 that. for historical reasons, the primary 
photometric unit is that of luminous intensity. This unit is the 
international candle, the magnitude of which was originally de- 
fined as the luminous intensity, in  the horizontal direction, of a 
candle of specified dimensions burning a t  a specified rate. Many 
years ago this form of standard was found to be unsatisfactory, 
and it  was replaced by flame lamps of various kinds, viz., the 
Hefner in Germany, the pentane in this country and in America, 
and the Carcel lamp in France. These standards have been gen- 
erally abandoned, however, and the magnitude of the unit is pre- 
served by means of specially constructed electric lamps deposited 
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I t  will be seen that the magnitude of the unit in which E is meas- 
ured must depend on the unit used for  d, i.e., on the unit of 
length. If d be expressed in feet, the unit in which E is measured 
is termed the foot-candle and, clearly, one foot-candle is the il- 
lumination produced when an area of one square foot receives one 
lumen of flux. Similarly, if d be expressed in metres, the unit of E 

a t  the various national laboratories throughout the world, viz., the 
Laboratoire Central d'Electricit6, Paris; the National Physical 
Laboratory, Teddington, England; and the Bureau of Standards, 
Washington. The formal definition of the "candle" is as follows : 

The unit of luminous intensity is the international candle, such 
as  resulted from agreement effected between the three national 
standardising laboratories of France, Great Britain and the United 
States in 1909. The unit of luminous flux is now very simply ob- 
tained from that of luminous in- 

is the metre-candle or the lzc~., and one lux is equivalent t o  an 
illumination of one lumen per square metre. I t  will be seen that 
I ft.-candle = 10.76 lux. 

Brightness.-The last of the four fundamental photometric 
quantities is brightness, which is thus defined: The brightness in  
a given direction of a surface emitting light is the quotient of the 
luminous intensity measured in that direction, by the area of this 
surface projected on a plane perpendicular to  the direction con- 
sidered. The unit of brightness is the candle per unit area of 
surface. Thus if a flame of uniform brightness has an apparent 
area of one square inch when viewed in a given direction, and if 
the iuminous intensity in that direction be 10 candles, the bright- 
ness is 10 candles per square inch. Similarly, if a surface has an 
area of two square metres and if its brightness when viewed nor- 
mally is one candle per square metre, i t  has a luminous intensity 
of 2 candles in the direction of the normal. 

The surfaces of bodies may be divided broadly into two classes, 
polished and diffusing, according a s  they reflect specularly the light 
they receive, after the manner of a mirror, or scatter it  in all 
directions. A surface which scatters the light which i t  reflects or 
emits in such a way that it appears equally bright in all directions 
is called a "perfect diffuser." No such surface exists in perfection, 
but good white blotting-paper, or ground opal glass provide a fair 
approximation. I t  is sometimes convenient to  use as a unit the 
brightness of an ideal perfect diffuser emitting or  reflecting one 
lumen per unit area. It can readily be shown that  such a surface 
has a brightness of s/acandles per unit area. Thus the following 
relationships are derived : 

tensity by considering an ideal 
Source of light which has a m i -  
form luminous intensity of one 
candle in all directions. The lu- 
men is the amount of flux emitted 
by  such a source within a cone of 
unit solid angle. 

The relationship is shown pic- 
torially in fig. 3 where the ideal 

I lambert= I/T candle per sq.cm. 
I millilarnbert= ( o . o o ~ ) / a  candle per sq.cm. 

= ~o/rrcandles per sq.metre. 
I foot-lambert= I/T candle per sq.ft. 

= I .o7 6 millilamberts. 

UMT AREA SUBTENDED 
BY UNIT SOLID ANGLE 

AND CONTAINING 
(INIT FLUX OF LIGHT 

UNIT SOLID ANGLE 

ONE CANDLE 

UMT RADIUS 

Absorption, Reflection and Transmission.- It has been 
said already that bodies which are not self-luminous are visible by 
reason of the light which their surfaces reflect to  the eye. I t  will 
be clear that, since a surface which has an illumination of one 
foot-candle receives one lumen per square foot, its brightness 
would be one foot-lambert if i t  were a perfect diffuser and if i t  
reflected all the light i t  received. Actually, all surfaces absorb 
some fraction (or) of the light which reaches them and reflect 
or transmit the remainder. or is termed the absorption factor, 
while the fractions reflected and transmitted are termed respec- 
tively the reflection factor (p) and the transmission factor (7). 
For opaque bodies it  is clear that a+p= I, while for all surfaces 
a + p + ~  = I.  In  general the values of these three quantities 
depend on (a) the direction of incidence of the light on the sur- 
face, and (b) its colour. Only in the case of white or grey surfaces 
is the colour of the light immaterial. The brightness of a surface 
due to reflected light is clearly equal to Ep/z candles per square 
foot or E p  foot-lamberts, E being the illumination in foot-candles 
and p the reflection factor for the particular conditions of illumi- 
nation and the direction of view considered. 

Every photometric measurement depends, ultimately, upon a 
measurement of the illumination produced a t  a surface. I n  the 
case of candle-power determination, the source t o  be measured 
and a standard of known candle-power respectively illuminate two 
white diffusing surfaces in a photometer head which is, in  essence, 
a device for enabling the eye to compare the brightness of these 
surfaces as accurately as possible. The  chief conditions for ac- 
curacy are ( a )  that the surfaces shall be presented to the eye side 
by side with the finest possible dividing line, and (b) that the 
illumination of one or other of the surfaces may be  varied 
according to a known law, so that the two may be adjusted to  
equal brightness. This is necessary because the eye cannot measure 
accurately, but can only judge of a condition of equality. 

T h e  Lummer-Brodhun  P h o t o m e t e r  Head.-The form of 

point source is imagined a t  the FIG. 3.-RELATION BETWEEN THE 
PHOTOMETRIC U N I T S  centre of a sphere of unit radius. 

Since the solid angle of any cone with its apex a t  the centre of such 
a sphere is numerically equal to  the area of the spherical surface 
cut off by the edge of the cone, it  foIlows that the cone shown 
shaded in the diagram embraces unit solid angle, so that the flux 
emitted by the source within this cone is I lumen. Since the area 
of the whole sphere is  4 .ir times the square on the radius, i t  fol- 
lows a uniform point source of I candle emits altogether 4 a 
lumens. Since the total flux emitted by a source is  independ- 
ent of the way in which that flux is distributed, the total number 
of lumens given by a source is equal to the average value of its 
luminous intensity, measured in all directions in-space, multiplied 
by the factor 4 a. The luminous intensity of a source, when ex- 
pressed in international candles, is  termed the candle-power of 
the source. The average value of the candle-power measured in 
all directions perpendicular to  the geometrical axis of the source 
is termed the mean horizontal candle-power (M.H.C.P.), while 
the average candle-power measured in all directions in space is 
termed the mean spherical ca~zdle-power (M.S.C.P.). I t  will be 
seen that, for any source, M.S.C.P. Xqrr=(flux output in 
lumens). 

I l l u m i n a t i o n :  T h e  Inverse  S q u a r e  and Cosine Laws.- 
Illumination is measured by the amount of luminous flux which 
reaches unit area of an illuminated surface. From this definition 
and the fact of the rectilinear propagation of light there follow at  
once the two basic laws of photometry, viz., the inverse square 
and the cosine laws. They will be most clearly understood by 
reference to fig. 2.  If BLC be an elementary cone of light emitted 
from a source L, the area intercepted by this cone on any plane 
such as X Y  varies (i.) as the square of the distance (d) of L from 
the plane, and (ii.) as the secant of the angle (8)  which the nor- 
mal to  X Y  makes with the axis LA of the cone. Since the illu- 
mination produced by a given amount of flux varies inversely as 
the area over which that flux is distributed, it  will be seen a t  once 
that the illumination of a surface varies (i.) inversely as the 
square of its distance from the source illuminating it  (this is the 
inverse square law), and (ii.) directly as the cosine of the angle 
between the normal to  the surface and the light rays (this is the 
cosine law). 

Now let the average luminous intensity of the source L in all 
directions lying within the cone BLC be I candles, and let the 
area intercepted by this cone on the plane X Y  be s. Then the 
solid angle of the cone is equal t o  (s cos B ) / d 2 ,  and the flux F 
emitted within the cone is I ( s  cos 8)/d2 lumens. Since, by the 
definition, the illumination, E, of the surface is equal to F/S,  it 
follows that 

E= (I cos B)/dZ 

photometer head generally used to-day for accurate work is the 
Lummer-Brodhun contrast-head, the construction of which is 
shown in fig. 4(A). S is a matt white screen, the two sides of which 
are respectively illuminated by the two sources t o  be compared. 
Light from each side of S is reflected by  the mirrors (or total 
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reflection prisms) M1 and M2 to the compound glass cube P. An ' 
enlarged view of P is shorn  in fig. 4(B), from which it  will be seen 
that the cube really consists of two right-angled prisms. One of 
these, PI, is plain, while the other, P2 has its principal face etched 
or sand-blasted with the pattern shown shaded in fig. 4(C). The 
two prisms are pressed together so that the unetched parts of the 
surface of Pz make optical contact with the surface of P1. The 
,- 

--- - - 

c 
FIG. 4.-THE L U M M E R - B R O D H U N  HEAD 

light from MI, therefore, is transmitted through these portions just 
as if there were no discontinuity. The light from M2 is also trans- 
mitted through these portions of the face of PI, but. over the re- 
mainder, the portion shown shaded in fig. 4(C), it  3s totally re- 
flected and emerges side by side with the light transmitted from 
MI. I t  will now be seen that if the eyepiece E is focussed on the 
interface of P,  the appearance of the field is that illustrated in fig. 
4(C),  the portion shown shaded being occupied by an out-of-focus 
image of the right-hand side of S, while the portion shown clear is 
filled by the left-hand side of S. Assunzing complete symmetry 
of the instrument, i t  follows that when both sides of S are equally 
illuminated, the field of view will appear uniformly bright, and the 
lines of demarcation of the various parts will almost vanish if P 
has been skilfully constructed. 

I t  has been found, however, that this is not the criterion of 
equality which the eye can appreciate with a maximum of pre- 
cision, and the accuracy of its judgment can be materially im- 
proved if the criterion is changed from equality of brightness to  
equality of contrast. This is easily arranged by placing two thin 
glass plates GI and Gz (see fig. 4[B]) so that they are respectively 
in the paths of the light beams occupying the patches R I  and R2 
of the field of view (fig. 4[B]). Owing to reflection losses at the 
surfaces of these plates, their interposition causes the brightness 
of R1 to be about 9% less than that of the background to R2, 
while R Z  is the same amount darker than the background to R1. 
I t  will be seen a t  once that, with this arrangement, if the two sides 
of S differ in brightness by  I%, the contrast between patch and 
background, instead of being 901, in  both halves of the field, is 8% 
in one half and 10% in the other, a difference which is much easier 
to  detect than a simple 1% difference of brightness. 

T h e  P h o t o m e t e r  Bench.-The simplest method of varying the 
illumination of one of the comparison surfaces in a photometer 
head is to  move one of the sources towards or away from the head. 
The law of variation of illumination is then the law of the inverse 
square. The  operation may be carried out most conveniently on 
some type of photometer bench. This may consist of two parallel 
steel bars, supported a t  a suitable distance apart by a rigid iron 
framework. Upon the bars run three carriages which respectively 
bear the light sources and the photometer head. These carriages 
run on spool-shaped wheels so that they move easily on the bars. 
They are  provided with means for raising or lowering the sources, 
and for enabling them to be turned about a vertical axis. Each 
carriage also bears a framework on which is engraved a line 
situated in the vertical plane which is a t  right angles to  the axis 
of the carriage pillar. This framework moves over a graduated 

scale attached to the bench framework. By this means the dis- 
tances between the centres of any two carriages may readily be 
found. 

The most obvious method of comparing the candle-powers of 
two sources on the bench would be to  place them one on each side 
of the photometer head, and adjust their positions until a balance 
was obtained. On the assumption that equality of brightness of the 
two surfaces in the photometer head implied a similar equality of 
illumination, the candle-powers of the sources, 11 and 1 2  and their 
respective distances d and dr from the photometer would then be 
related thus :-Zl/d2=Zz/dr2. This assumption, although plausible, 
is never safe in practice and in all accurate photometry a t  the 
present time the substitution method is employed. 

T h e  S u b s t i t u t i o n  Method.-A "comparison" lamp of con- 
stant, but not necessarily known, candle-power is placed in the 
carriage a t  one end of the bench, and this carriage is  rigidly 
attached, by means of a rod, to  the carriage holding the photom- 
eter head so that the two carriages move on the bench as  one 
unit. Thus one side pf the photometer field has a constant bright- 
ness. Other lamps can now be placed in turn a t  the other end of 
the henrh, and t h ~  rlistanrps ran he found at  which the illumina- 
tions they produce a t  the photometer will give a balance with this 
constant brightness. These illuminations must, then, be equal to  
each other so that, if the candle-powers of the lamps be 11, 
Zz, etc., and their .respective distances from the photometer 
head a t  the position of balance, dl, d2, etc., i t  follows that 
I l / d ~ ~ = I z / d z ~ =  . . . . Thus if one of the lamps be a sub-standard 
of known candle-power, the candle-powers of the other lamps are 
found a t  once. I n  all photometry i t  is most important that only 
the light directly emitted by the sources to  be compared shall 
reach the photometer head, and stray light from external sources, 
or that reflected from objects in the room, must be shut off by 
means of suitably placed black screens. 

Although, owing to its convenience, the inverse square law is 
that most commonly used as the law governing the illumination 
of one of the comparison surfaces of a photometer head, there 
are other laws which are adopted, for special reasons in  certain 
types of instruments. The cosine law is seldom employed, but the 
proportionality between luminous intensity and area in the case of 

a surface of uniform brightness is 
sometimes used to provide what 
is, in  effect a comparison source 
of variable candle-power. The 
reduction of intensity of a polar- 
ized beam by  the rotation of a 
nicol prism placed in its path 

STITUTION METHOD ON T H E  PH* (see LIGHT) is a favourite device 
BENCH in spectrophotometry (see p. 

844), while a transparent plate of graduated transmission factor 
(e.g., a small-angle wedge of neutral glass), is also useful for  
special purposes. 

T h e  Sector Disc.-A very accurate method of controlling the 
illumination of a surface is to  interrupt the light reaching it  a t  
regular and frequent intervals. I t  has been found that the ap- 
parent brightness of a surface intermittently illuminated bears to 
the actual brightness when steadily illuminated, the ratio of the 
time of exposure to  the total time, provided the intermittency is 
sufficiently rapid to avoid any appearance of flicker. This law is 
known as Talbot's law and, though it  has no theoretical founda- 
tion, i t  has been proved experimentally that it  holds with great 
accuracy for all ratios down to 3% or less. The law may be ap- 
plied by placing in the path of the light to  be reduced an opaque 
disc having a radial slot cut in it, so that the light only reaches 
the photometer as the slot passes between i t  and the lamp. I f ,  for 
instance, there are three slots in  the disc, each 6" in breadth, the 
ratio of reduction is 1/20. Such discs are exceedingly valuable as 
auxiliaries t o  other photometric apparatus, but it  will be clear 
that, as  their reduction ratio is fixed, they cannot themselves be 
used t o  produce the variation of illumination needed in a pho- 
tometer. For this purpose some form of disc with variable sectors 
is needed, and many attempts have been made to produce satis- 
factory apparatus of this kind. 
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The mechanical difficulties are, however, very great and prob- 
ably the most satisfactory type of variable sector disc is that in 
which the disc remains stationary while the beam of light rotates. 
Fig. 6 shows the principle of the apparatus. The light from the 
lamp is reflected twice, as shown by the fine line, traverses the 
slot in the disc S and is again reflected so that it  resumes its origi- 
nal direction. The reflecting surfaces may be mirrors or, prefer- 
ably, the 45" surfaces of rhomboidal prisms as illustrated. In  
any case the four surfaces are rigidly fixed 
to one another in the relative positions 
shown, and the combination is rotated 
about its horizontal axis. It will be seen 
that the effect a t  the photometer surface P 
is precisely equivalent to that which would 
be produced by  lowering the disc and spin- 
ning it  in the usual way. As, however, the FIG. 6.--BRODHUN S E C -  

disc remains stationary, there is no diffi- T
O

R 

culty whatever in making i t  easily adjustable by the observer, 
while a setting can be at'once read off by having a scale on one 
disc and an index line on the other. 

Sub-s tandard  Lamps.-The sub-standards used for candle- 
power measurement are usually tungsten filament lamps of spe- 
cial construction such as that shown in fig. 7. Great care has to  
be taken in the manufacture of these lamps so as  to  avoid fluctua- 
tions of candle-power due to loose contacts between the filament 
and its supporting hooks; the bulb, too, has to  be specially selected 
so that there are no striations in the glass to  cause slight altera- 
tions of candle-power as  the lamp is rotated through a very small 
angle on either side of the position adopted for the standardiza- 
tion measurement. The candle-po

w

er of such a lamp is determined 
a t  a standardizing laboratory by  comparison with the fundamental 
standards. The value of candle-power measured is that in the 
direction normal to  the plane of the filament, when a given voltage 
is applied t o  the lamp contacts or when a given current is passing 
through the filament. These quantities have to be very accurately 
controlled since, in  the case of a tungsten filament, a 1% change 
of voltage, or a 0.5% change of current, produces a change of 
about 3.7% in candle-power. 

Flux Measurement.-Owing to the fact that most light 
sources are now rated in  lumens instead of in  candles (see the 
British Standard Specification for Electric Lamps, issued by the 
Brit. Engineering Stds. Assn.), the measurement of luminous flux 
has now become an even more important operation in every-day 
photometry than the measurement of luminous intensity. The 
fundamental method of finding the flux output of a source is to 
measure its candle-power in a very large 
number of directions uniformly distributed 
in space, and thus to obtain the mean 
spherical candle-power which, when multi- 
plied by 4 T gives the flux in  lumens (see 
p. 840). This long and tedious process may 
be avoided in the case of certain sources, 
such as a tungsten filament vacuum lamp 
of ordinary filament form, when the light 
is distributed fairly symmetrically about 
the axis. Such a lamp can be spun while 
the photometric measurements are being 
made, so that the figure of candle-power 
obtained at  any given angle with the axis is, 
in reality, the mean value in  all directions 
making this angle with the axis. I t  is there- 
fore only necessary to make measurements M E N T  S TANDA RD OR S U B .  

in a limited number of directions, say 20, STANDARD L A MP  

which lie in a single plane passing through the axis of the lamp. 
Apparatus suitable for this purpose is shown in fig. 8 which is 

almost self-explanatory. The lamp is mounted in a holder which 
can be rotated mechanically a t  a speed of, say, 150 revolutions 
per minute. The mirror system can be turned by hand about the 
horizontal line passing through the centre of the lamp, the photom- 
eter head and the comparison lamp. I t  can be shown that, if the 
directions in which the measurements are made be suitably chosen, 
the arithmetic mean of the Z Q  individual candle-powers gives the 

mean spherical candle-power with satisfactory accuracy. Such a 
lamp, then, may be used as a sub-standard of luminous flux, and all 
that is now required is a method for measuring the flux output 
from more irregular sources by comparison with this sub-standard. 

The Splzere.-The method which is almost universally adopted 
to-day is based on the demonstrable fact that, if a source of light 
be placed inside a hollow sphere covered internally with some 
perfectly diffusing coating, the same amount of light is received 
at all parts of the sphere surface 
by reflection from all the other 
parts. The light received directly 
from the source naturally differs 
according to the candle-power 
distribution of the source, but the 
light which has been reflected 
once or more often from the walls 
of the sphere is distributed per- 
fectly uniformly, no matter how 
unsymmetrical the original dis- 
tribution from the source itself 
may be. 

I t  will now be  clear that, in  
order t o  compare the total flux 
from two sources of light, i t  is 
only necessary t o  place them in 
turn within a sphere of the kind NOT SHOWN 

described, to Screen a small POr- FIG. 8 .- MEASUREMENT O F  MEAN 

tion of the sphere surface from S P H E R I C A L  CANDLE-PO WER ( P O I N T -  

direct light, and to measure the 
illumination of this screened area in the two cases. The ratio of 
the illuminations will then be strictly equal to  the ratio of the 
flux outputs of the sources. There are, of course, certain precau- 
tions which must be observed in the practical application of the 
method, owing to the unavoidable departures from the ideal con- 
ditions assumed in the theory. The chief of these departures are 
(i.) lack of perfect diffusion by the internal coating of the sphere, 
and (ii.) the interference with the reflected flux brought about by 
the presence not only of the lamp and its accessories but  also 
of the screen necessary to  shield the measured part of the sphere 
surface from the direct light of the lamp. 

The illumination of the screened area of the sphere surface may 
be measured by any convenient method. I t  is clearly unneces- 
sary that this measurement should be absolute, since only a ratio 
is involved. One method is to have a small opening in the sphere 
and t o  cover this with a window of opal glass or some other 
translucent material. The luminous intensity of the outer surface 
of this window in the normal direction is then measured by means 
of a photometer head and comparison lamp moving on a bench 
attached to the sphere. Alternatively the sphere opening is left 
uncovered and the luminous intensity of that portion of the 
sphere opposite the opening is measured. 

The difficulty of constructing a sphere has led t o  the frequent 
adoption of a cube as a sufficiently near approximation for work 
of moderate accuracy. When a cube is used, the light source 
should be placed in the centre, with its axis of symmetry perpen- 
dicular to  the line joining it  to  the window, the latter being in 
the centre of one face of the cube. I t  is clear a priori that,  if 
the light distributions from the sources to  be compared are exactly 
the same, the form of the enclosure employed is immaterial. So 
long, therefore, as the distributions d o  not differ too much, a cube 
gives quite satisfactory results. 

I l l u m i n a t i o n  Photometers.- The third photometric meas- 
urement of importance is that of illumination. This is now so 
universal in illuminating engineering that many different types of 
portable photometer have been designed as illuminometers. Al- 
though these differ in  design, each consists of three essential parts, 
viz., (i.) a test plate or standard surface placed a t  the spot a t  
which the illumination is to  be measured and generally, but not 
always, detached from the remainder of the instrument; (ii.) a 
surface inside the instrument, which is illuminated by a small 
battery lamp in such a way that its brightness can be  varied a t  wil! 
by the observer, and (iii.) some form of comparison devise far 
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comparing the brightness of the internal surface with that of the 
externai test plate. 

The most natural form of instrument is one in which the in- 
verse square law is used to obtain the necessary variable bright- 
ness. Siich an instrument consists, generally, of a long tube black- 
ened internally and containing a lamp in a small diaphragmed en- 
closure. This enclosure is attached to a rod moved by a rack and 

1 
-CYLINDRICAL SHURER 

FIG. 9.-HOLOPHANE "LUMETER" 

pinion so that the lamp may be brought towards or away from a 
piece of opal glass placed near the end of the tube. The brightness 
of the opal glass is compared with that of an external test sur- 
face by means of a arrrdll Lumn~rr-B~odhun cube viewed through 
an eyepiece attached to the side of the tube. An inverse square 
scale is attached to the rod and the constant of this scale is 
adjusted to  unity by previous calibration. 

An instrument in  which the inverse square law is not employed 
is the Holophane lumeter, shown in fig. 9. The lamp L is en- 
closed in a whitened box of shallow cylindrical form. This box is 
provided with a window of diffusing glass W, the light from which 
illuminates the opaque outer parts of the comparison screen S. 
The eye views the test surface T through the central transparent 
part of S, and the two parts of the field are adjusted to equality 
by altering the exposed area of W. This is achieved by means of 
a cylindrical shutter which can be rotated about the lamp enclos- 
ure by means of the handle H. The shutter is provided with an 
opening of the form shown in the figure. I t  will be clear that if 
W is uniformly bright, the scale of the instrument will consist of 
two parts, one corresponding to each of the breadths of opening, 
the scale being even within each part. 

I n  most illumination photometers the scale of the instrument 
may be extended by the provision of neutral glass screens with 
transmission factors of one-tenth. If these are inserted between 
the test surface and the eye, the scale is extended upwards, the 
instrument reading having to be  multiplied by 10 or IOO according 
as one or both of these screens is  inserted. If the screens are 
inserted between the internal lamp and the comparison surface, 
the instrument reading must be divided by the appropriate factor. 
The lamp is supplied from some form of portable battery, pref- 
erably, an "accumulator." A rheostat and a voltmeter or am- 
meter are provided for adjusting the current through the lamp to 
the value a t  which the instrument was calibrated. This adjust- 
ment has t o  be made with the greatest possible care since, owing 
to the characteristics of the small battery lamps which have to 
be used, a n  error of 1% in  the current setting may result in  an 
error of as much as 10% in the readings. 

The calibration of every portable photometer should be checked 
a t  frequent intervals. This may be done by setting up the test 
surface a t  the zero point of a photometer bench and placing a 
sub-standard of known candle-power a t  convenient distances from 
it so as  to  give even values of illumination at  the surface. The 
test surface should approximate as  closely as possible to a perfect 
diffuser. Ground opal glass o r  sandblasted opaque white celluloid 
are frequently used. 

Measurement  of Brightness  and Reflection Factor.-Any 
illumination photometer which employs a detached test surface 
may be  used for measuring the brightness of a surface, or it: 
reflection factor if i t  is not self-luminous. This will be made clear 
by means of a n  example. When the instrument is set to a reading 
of, say, E foot-candles, a balance is obtained when the illumination 
of the test surface has this value. I f ,  now, the reflection factor 
of this surface be p, its brightness under these conditions ir 
~ ~ / n c a n d l e s  per square foot, or Ep foot-lamberts. Hence if 
when the photometer is sighted on any other surface, a balance ir 

obtained a t  the mark E on the instrument scale, the brightness 
of this surface must be E p / r  candles per square foot. Thus t o  
convert the scale of illumination on the instrument to  a scale of 
brightness it  is only necessary to  multiply by the constant factor 
T .  Similarly, i t  is clear that, if two surfaces be equally illumi- 
nated, their brightnesses are proportional t o  their reflection 
factors. I t ,  therefore, a surface of reflection factor p' be sub- 
stituted for  the test surface of an illumination photometer, the 
reading obtained will bear t o  the actual illumination the ratio 

where p is the reflection factor of the test surface. 
I t  will be seen that for the measurement of either brightness 

or reflection factor a knowledge of p, the reflection factor of the 
photometer test surface, is  necessary. This may be obtained by 
setting up  the surface a t  one end of a photometer bench, illumi- 
nating it  with a lamp of known high candle-power a t  a known 
distance, and measuring the candle-power I of the surface by 
means of a photometer head and comparison lamp in the ordinary 
way. If E be the illumination of the test surface in foot-candles 
and s i ts area in square feet, I=PEs/T, so that p is found. 

Hete rochromat ic  Photometry.-hTo mention has so far  been 
made of what is, pcrhaps, the greatest difficulty in a!! photometric 
measurement, viz., a difference of colour between the lights to be 
compared. The modern electric lamp gives light which is  much 
"whiter," i.e., contains a larger proportion of blue, than that given 
by the carbon filament lamp. 

Since the primary photometric standards are carbon filament 
electric lamps, operating a t  an efficiency of about 4.8 watts per 
candle, it is clear that, a t  some stage or another in the measure- 
ment of modern light sources, large colour differences have t o  
be bridged with as little loss of accuracy as possible. There are 
three generally recognized methods of doing this, viz., (i.) the cas- 
cade method; (ii.) the flicker method, and (iii.) the colour filter 
method based on spectrophotometry. Each of these methods will 
be described briefly in  turn, but mention must first be made of a 
peculiarity of the eye which complicates the problem. The curve 
shown in fig. I gives the relative response of the eye to  equal 
amounts of energy a t  different parts of the spectrum. This curve, 
however, only applies when the brightness of the field of view is 
0.15 candle per square foot or over. Below this limit the curve 
shifts gradually to the left so that a t  low brightnesses the maxi- 
mum is a t  a wave-length of about 505 m p .  I t  follows that, if two 
fields are illuminated, one by red and one by green light, i t  may 
quite well happen that, when the brightness of both fields is high, 
the red may appear the brighter of the two, while, if both be 
reduced in brightness in the same ratio, the balance may appear to 
shift over so that the green may appear brighter than the red. 
This effect is known as the Purkinje effect, and i t  has to  be guarded 
against by  ensuring that the brightness of the field of view is well 
in excess of the limiting value mentioned above. 

I n  the cascade method of heterochromatic photometry. the 
colour difference between the two lights to  be compared is divided 
into a number of small steps by  the interposition of other sources 
giving lights of intermediate colour. The method, however, is not 
entirely satisfactory since, clearly, an observer who weights the 
"whiter" light, will do so throughout the series of comparisons, 
and so his errors a t  each step will add up  in the final result. 

T h e  F l icker  Photometer.- The flicker method depends on 
the fact that, when the field of view is illuminated alternately by 
lights which differ in colour and in intensity, flicker due to  colour 
difference vanishes at  a lower speed than flicker due t o  bright- 
ness difference. A photometer head constructed on the flicker 
principle is designed so that the two surfaces which make up  
the comparison field are presented t o  the eye, not side by side, 
but one after the other in rapid alternation. At low speeds the 
field is observed to flicker whatever the position of the photom- 
eter head, but as  the speed is raised the flicker gradually decreases 
until finally it  can be made to disappear a t  one position of the 
head only. If the speed be maintained at  this critical value, a 
slight movement of the head from the position of balance causes 
a flicker to  appear. The critical speed depends on the colour dif- 
ference between the lights, being naturally higher the larger the 
difference. Any increase in speed beyond that just necessary te 
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remove flicker a t  the point of balance results in a decrease of 
sensitivity. I t  is therefore a first essential of any flicker photom- 
eter that i t  should be provided with an easy and rapid speed 
adjustment. 

I t  is by no means self-evident that the results obtained by this 
method will agree with those obtained either by the cascade 
method or by a direct comparison involving the whole colour 

I I 
FIG. 10.-FLICKER PHOTOMETER 

difference and carried out by a large number of observers using, 
say, the Lummer-Brodhun photometer. Much experimental work 
has been done on this subject and it  has been found that the two 
methads are in agreement when the following conditions are com- 
plied with in  the flicker measurement: (a) a flicker field of about 
2' diameter, and (b) a field brightness of about 8 candles per sq. 
metre. Since a 2' field is very small, and is most tiring for con- 
tinuous work, the flicker field should be surrounded with a 
steady extended field of the same or slightly lower brightness. 

Many different types of flicker photometer have been developed. 
Of the more accurate, the one shown in fig. 10 is, perhaps, the 
simplest in principle, and will serve to  illustrate the method. S is 
a white surface illuminated, by way of the total reflection prism 
P, by  the light from one of the sources to  be compared. W is a 
sector disc, which can be rotated at  any desired speed about a 
horizontal axis. I t s  surface is white and is illuminated by the 
other source of light so that, when viewed by the eye a t  E, the 
field of view seen through the small aperture A is alternately oc- 
cupied by W and by S. A is of such a size as to  subtend an angle 
of 2'  a t  E.  It is cut with a sharp (back-bevelled) edge in a con- 
cave surface F ,  which is evenly illuminated by  the small lamp L. 
L is adjusted t o  give F a brightness of about 8 candles per square 
metre, and the distances of the sources to  be compared are then 
arranged so that the brightness of the field a t  A has approximately 
the same value. The test lamp and photometer are then fixed 
and measurements are made by moving the comparison lamp, 
the speed of rotation of W being reduced until flicker can be 
made almost t o  disappear. Settings of the comparison lamp are 
then made to the point of minimum flicker. I t  will be noticed 
that the criterion of equality used in this instrument is not dis- 
appearance of flicker but minimum flicker, as i t  has been found 
that in practice this gives a rather more sensitive test of the 
balance point. 

T h e  Spectrophotometer.-The third method for overcoming 
a colour difference in photometry is to  place between the photom- 
eter head and one of the sources of light a sheet of some trans- 
parent medium of such a colour that it  produces a colour-match 
with the light from the other source. If,  then, the transmission 

I uses of spectrophotometry is to 
determine a t  each part of the 

factor of this medium be known for the light given by the source 
with which it is used, the problem is solved. The only method of 
obtaining this information is to  determine (a) the spectral energy 
distribution of the source, and (b) the transmission factor of the 
medium at  each wave-length. The overall transmission factor T 

is then given by J T , , K ~ E ~ / [ K ~ E ~ ,  where E x  is the energy 
emitted by the source in  a given wave-length interval a t  wave- 
length X and K x  is the corresponding luminosity factor. 

The instrument used for determining both the above sets of 
data is called a spectrophotonzeter, since it  is essentially a device 
for enabling the intensities of two lights to  be compared at  any 
given part of the spectrum instead of as a whole. Every spectro- 
photometer, therefore, consists of two parts, (i.) a spectrometer 
(see SPECTROSCOPY) for enabling any given wave-length interval 
of the lights to  be isolated, and (ii.) some device for causing the 
portions of the lights so selected to  illuminate the two parts of a 
comparison field, and a means for altering the brightness of one 
part of this field. 

The principle will be made clearer by means of an example, 
Fig. I I shows diagrammatically the Lummer-Brodhun instrument 
which consists of an ordinary spectrometer with the addition of a 
second collimator Cz and a Lummer-Brodhun cube. The latter is 
constructed similarly t o  the cube used in the ordinary photometer 
head (see p. 841) but the form of the field is that shown in fig. 
11. The two sources to  be compared respectively illuminate the 
slits of CI and C2 which may be covered with diffusing glass. For 
the adjustment t o  a photometric balance various devices may be 
used, e.g., a variable slit in  one collimator, alteration of the distance 
of one source from its slit, a sector disc or neutral wedge in one 
beam, or a pair of nicol prisms (one capable of rotation through 
a measureable angle) mounted in one of the collimators. The last- 
mentioned device is used in the Brace-Lemon instrument which is 
a modification of the Lummer-Brodhun spectrophotometer, the 
dispersing prism being used also to form the comparison field. This 
prism is shown in fig. 11. As in ordinary photometry the substi- 
tution method is generally employed. The source used as  a 
standard of spectral distribution is  frequently a tungsten filament 
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C, 

vacuum lamp, since the spectral 
distribution of this type of lamp 
is very closely determined by 
its efficiency. Alternatively any 
suitable lamp may be used, the 
spectral distribution of which has 
been determined a t  a standardiz- 
ing laboratory. 

One of the most important 
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spectrum the transmissian factor 
of a coloured medium, a chemical 
solution, etc. This may be done 
quite readily by first obtaining a 
balance for two sources of light 
a t  any one wave-length, and then 
inserting the. coloured medium 
between one of these sources and 

the by other which photometer. beam the has intensity to The  be altered amount of the to  

restore the balance enables the 
transmission factor of the medium 
a t  the particular part of the spec- 

FIGS. IT, HA.-LUMMER.BRODHUN trum isolated to  be reduced. 
SPECTROPHOTOMETER P h y s i c a 1 Photometers.-  
FlG. IIB.-BR*CE-LEMON PRISM Many attempts have been made 
a t  various times to  develop some physical instrument which can be 
used instead of the eye for making photometric measurements. 
The instruments proposed may be divided, roughly, into three 
classes. The first of these includes the  vast number of chemical 
photometers in which the illumination is measured by the rate 
of change it  produces in the constitution of some chemical mix- 
ture. This form of photometer survives in the photographic 
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method used in some branches of spectrophotometry and in stellar 
photometry (see below). The chief disadvantage of the method 
is, as in all physical photometry, that the response of the sensitive 
substance to equal rates of energy reception in the form of light 
of different wave-lengths is quite different from that of the eye. 
I n  other words, the luminosity curve of the physical photometer 
is not even approximately the same as the curve of fig I. This, 
clearly, is of no importance in spectrophotometry where the com- 
parison is made separately a t  each part of the spectrum. The 
principal difficulty associated with photographic spectrophotom- 
etry is the lack of proportionality between exposure (illumination 
X time) and blackening. Schwartzchild's law that, for equal 
photographic densities, Etp is a constant ( p  has a value between 
0.75 and I depending on the plate) holds for short ranges 
of E and t. 

The second class of physical photometer is that depending on  
the change (usually increase) of electrical conductivity of the 
element selenium when illuminated. A sensitive selenium bridge 
(frequently termed seleniz~m cell) may be made by winding four 
strands of fine nickel or platinum wire round a sheet of some 
good insulator which has been covered on one side with a thin 
layer of purified amorphous selenium. If two alternate strands 
of wire are then removed, the remaining strands are separated 
by a long strip of selenium of the same breadth as the diameter 
of the wire. By heating the bridge to  a temperature of about 
180' C for five minutes or longer the selenium is changed to the 
metallic form and the conductivity of the path between the wire 
then varies with the illumination of the bridge. Many other forms 
of cell have been developed for various purposes. This type of 
physical photometer is not only subject to the disadvantage that 
its luminosity curve is different from that of the eye and is, more- 
over, not the same a t  all intensities of illumination, but it has 
the additional defect of a lag both in response to stimulation and 
in recovery after the illumination has been cut off. 

Photoe lec t r ic  Photometry.- The most promising form of 
physical photometer is the photoelectric cell described elsewhere 
(see PKOTOELECTRICITY). Although the luminosity curve of any 
such cell is very markedly different from that of the eye and is, 
moreover, slightly different even for two cells made similarly 
with the same photoelectric metal, i t  has been found that a com- 
bination of a potassium cell with a suitable yellow filter (Wratten 
Kg) gives a curve which approximates to  that of fig. I sufficiently 
closely for a device of this nature to be used as a physical 
photometer. 

Various methods may be employed for carrying out a measure- 
ment with such a cell-filter combination. The simplest is to have 
the combination illuminated in succession by the sub-standard 
and the lamps t o  be measured, and to balance the photoelectric 
current in each case by that from a simple photoelectric cell 
illuminated by a comparison lamp mounted on a bench (see fig. 
12). The two cells, with their batteries, are connected in s 
Wheatstone bridge arrangement with a sensitive electrometer. 
and the distance f the coLpari- 
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son lamp from the cell it illum- 
inates can be  altered until the dC-,~~~EF~ 
electrometer ceases t o  show a 
deflection. T h e  illumination of i CELL 2 

the cell-filter combination is  1 ' + ' d a a n m r l  
then proportional to 1/d2 pro- A G .  12.- PHOTO-ELECTRIC PHOTO- 
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vided both cells follow the METER 
same law connecting photoelectric current and illumination. I t  is 
unsafe to assume that this is the case over a very extended range 
of illumination, so that the sub-standard and the test lamps must 
be arranged t o  give illuminations of the same order at  the cell- 
filter combination. In  the case of a measurement of luminous 
intensity this can be done quite easily, but when the cell is being 
used in combination with a sphere or cube for the measurement of 
luminous flux, some auxiliary means must be adopted for adjusting 
the value of the illumination. A sector disc may be used since 
Talbot's law is rigorously obeyed by a photoelectric cell, its re- 
sponse to light being practically instantaneous. For increasing the 
sensitivity of a photoelectric cell, a three-electrode valve is often 

employed. Such a combination will, in  conjunction with a suitable 
galvanometer and chronograph, enable records of a varying 
illumination (e.g., daylight) to be obtained. 

See also J. W .  T. Walsh, Photometry (1926) ; Dobson, Griffith and 
Harrison, Photographic Pkotometsy (1926) ; "The Measurement of 
Mean Spherical Candle-Power," Illumination Research Technical 
Paper No 5 (H.M. Stationery Office, 1 9 2 7 ) .  (J. W. T. W.) 

CELESTIAL 
The  earliest records we possess a s  to  the positions of the stars 

have always been accompanied by estimations of their relative 
brightness; the stars being arranged in "magnitudes" according 
to their apparent luminosities. Thus, in the catalogue of stars 
published by Ptolemy (c. A.D. I jo) but which had probably been 
formed 300 years previously by Hipparchus, the stars vislble t o  the 
unaided eye were divided into six classes or magnitudes, the 
brightest stars being designated "first magnitude stars" and those 
just visible to the naked eye forming the "sixth magnitude." Each 
class was further sub-divided into three sub-groups This process 
of arranging the stars by eye estimates (with the unaided eye a t  
first and subsequently with the aid of telescopes) was further 
developed by Flamsteed and the IIerschels, and culminated in the 
work of Argelander, Schanfeld and Kriiger, who published three 
catalogues (1859-62) of celestial co-ordinates and magnitudes 
known as the Bonn Durchmusterung. This catalogue included the 
enormous number of 324,188 stars. An additional volume con- 
taining 133,659 stars south of the equator was published in 1886 
and the work was further extended in the southern hemisphere by 
B. A. Gould, J. M. Thorne and others. In  the Bonn Durchmzuter- 
ung, or  "B.D.," each magnitude is sub-divided into ten divisions, 
a decimal notation being used. 

So far no attempt was made to define the quantitative relation- 
ship between different magnitudes. I n  modern times a definition 
due to Pogson has arisen, and we define a difference of one magni- 
tude between two stars as  meaning that the light that reaches us 
from the first star is k times the light which reaches us from the 
second. The constant k is chosen so as t o  make a difference of five 
magnitudes correspond to a light ratio of IOO and this means that 
we must have logiok=o.q. We cannot observe all the radiation 
emitted by a star. If the instrument used for registering the light 
be the human eye, it  will not respond to radiation either in the 
extreme ultra-violet end of the spectrum or in  the extreme infra 
red. Now if two stars are of different colours, the proportion of 
the whole radiation represented by the light which affects the 
eye will be different for the two stars, and the adoption of the 
above definition as it stands would lead to difficulties. We can 
retain it, however, for stars of the same colour and then, as  
far as visual magnitudes are concerned, we define two stars of 
different colour as  being of the same visual magnitude when they 
appear equally bright to the eye. With the introduction of photo- 
graphic methods, a photographic scale has arisen defined in the 
same way; two stars being of equal photographic magnitude when 
they produce equal photographic effects. Reference will be made 
below to certain difficulties arising out of these definitions. With 
regard to the zeros or starting points of these visual arld photo- 
graphic scales, the zero of the measured scale of visual magni- 
tudes has been fixed so that the magnitudes agree approximately 
with those in the "B.D." for the mean of stars down to the sixth 
magnitude, whilst the zero of the photographic scale is defined so 
that for the white stars (of spectral type Ao) of the sixth magni- 
tude (between visual magnitudes 5-5 and 6.5) the visual and photo- 
graphic magnitudes are equal. 

The actual methods of procedure, both visual and photographic, 
will be given in outline later in this article. I n  recent years a n  
enormous stimulus has been given to stellar photometry by the 
realization that it can lead us to good estimates of the distances 
of remote objects. I t  was pointed out by Hertzsprung (see STAR), 
that the period of certain variable stars was related to  their abso- 
lute magnitude, i.e., to the magnitude that they would appear to  
have when viewed by an observer a t  a certaln standard distance. 
By observing the period the absolute magnitude can be deduced. 
and then, provided the apparent magnitude has been measured. 
the distance of the star can be inferred. The discovery and elam- 



ration of methods such as these has led to the extension of the 
photometric scale down to the 20th magnitude. The scale of 
magnitudes defined numerically can of course be extended on the 
negative side, and, in point of fact, the visual magnitude of Sirius 
is -1.4 whilst that of the sun is -26.7. 

MODERN WORK ON VISUAL MAGNITUDES / 
The bulk of observational work on visual magnitudes has been 

carried out a t  Harvard, and at  the Harvard station in the southern 
hemisphere (but a considerable amount has been accomplished 
a t  Potsdam), and the standard catalogue of visual magnitudes for 
the brighter stars is the "Revised Harvard Photometry" (Har- 
vard Alznals, vol. 50). This catalogue contains the computed mag- 
nitudes of 9,110 stars, of magnitude 6.5  and brighter, distributed 
over the whole sky. A further catalogue (Harvard Annals, vol. 
54) gives the magnitudes of 36,682 stars fainter than 6.5. The in- 
strument used at  Harvard was the meridian photometer designed 
by the late Prof. Pickering. The principle underlying the instru- 
ment is the presentation of two stars in the field of view, the light 
from one being varied by a Nicol prism until the two stars appear 
of equal brightness. The ratio in which the incident light has 
been varied is read off from the angle through which the Nicol has 
been rotated, and the difference of magnitudes of the two stars 
thus obtained. The stars were all compared with a standard star, 
which was the Pole star in the case of the brighter stars and X 
Ursae RIinoris for the fainter ones. 

The photometer (Harvard Annals, vols. 14 and 23) consists of 
two telescopes placed side by  side pointing due east, the light 
from the stars on the meridian being reflected into them by two 
mirrors inclined at  an angle of 45" to this direction. If there 
were a star exactly at  the Pole, one of these mirrors would be 
absolutely fixed and would constantly reflect the light of this 
star down the axis of its telescope; in practice a slight motion 
can be given to the mirror so as to k e e ~  in view the mlar  star 
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that his eye-estimations of the brightness of variable stars re- 
quired a correction depending on the position-angle of the com- 
parison star and ranging over nearly two magnitudes. I n  the 
Harvard work on the brighter stars, the magnitude of the pole 
star was provisionally assumed to be 2.0 at  the pole. Each obser- 
vation had to be corrected for the effect of atmospheric absorp- 
tion, the coefficient for which was obtained from observations of 
circum-polars at  upper and lower culminations. The provisional 
magnitudes thus obtained were finally corrected by a constant 
chosen so as to  make the mean magnitude of the circum-polars 
equal to the mean magnitude of the same stars as given i n  the 
"B.D." 

Other types of photometer are Zollner's (Photometrische UTE- 
tersuchungen, h. 81), in which an artificial star is taken as the 
standard of comparison, and Pritchard's, in which the images of 
stars are viewed through a wedge and the wedge-reading at  which 
the star is extinguished noted. 

The comparison of different catalogues of visual magnitudes 
reveals small systematic differences which arise out of the diffi- 
culties of estimating when two stars of different colour are equal 
in apparent intensity. The observation is complicated by wh8t 
is known as the "Purkinje phenomenon." If a blue source o i  
light and a red source appear equally bright to the eye, and if the 
intensity of each be diminished in the same ratio, "hey will no 
longer seem equally bright, the blue appearing the brighter. From 
this cause, magnitudes observed with meridian photometers of 
different aperture will differ slightly. I t  becomes obvious that 
visual magnitudes ought to  be referred to some standard instru- 
ment, and possibly to some standard observer, and it is difficulties 
such as these which are at  the present time leading to the replace- 
ment of visual magnitudes by what are known as photo-visual 
magnitudes. 
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selected-as the standard of comparison. 'fhe second mirror (which 
projects a little beyond the first so as to obtain an unobstructed 
view of the meridian) can be rotated round the axis of the tele- 
scope by means of a toothed-wheel gearing, and can thus be made 
to reflect any star on the meridian down the second telescope; it 
is also provided with a small motion in the perpendicular direc- 
tion, so as to command a degree or two on each side of the me- 
ridian. Kear the common eyepiece of the telescopes there is a 
double image prism which separates the light received from each 
into two pencils; the pencil of ordinary rays from one object-glass 
is made to coincide with that of extraordinary rays from the 
other, and the two remaining pencils are excluded by a stop. The 
two coincident pencils then pass through a Nicol prism to the eye 
of the observer, who by rotating the prism round its axis can 
equalize them a t  a definite reading depending on their relative 
intensities. This reading gives in fact the difference of magnitude 
between the two stars selected for comparison. I t  may be re- 
marked that the position of the double image prism is important: 
I t  should be just within, not at, the common focus; this position 
prevents any noticeable colour in the images, and gives the ordi- 
nary and extraordinary pencils a sufficient separation a t  the eye- 
stop to permit the entire exclusion of one without the loss of any 
part of the other. If the prism were exactly at  the focus, and any 
part of the superfluous images were admitted, the resulting second- 
ary images would coincide with the others and thus lead to errors 
in observing. As it is, owing to the construction of the instrument, 
if the secondary images appeared a t  all they would do so only 
as additional stars, near those under obseryation and too faint 
to produce any inconvenience. 

Each observation consists of four comparisons; after the first 
two the observer reverses the position of the star images in the 
field, and also reverses the double-image prism. The former pre- 
caution is necessary to eliminate a curious error depending on 
the relative position of the images, which may amount to several 
tenths of a magnitude. Errors of this kind affect all estimates of 
the relative brightness of two stars in the same field, as  has been 
repeatedly shown; a striking instance is given by A. W. Roberts 
of Lovedale, South Africa (dlon X o t .  R A S , 1897) ,  who found 

Here, we are dealing with a problem which differs considerably 
in detail from the visual procedure. We can no longer vary the 
light of a star by some device such as a Nicol prism until it is 
equal in brightness to a standard. But on a plate which has been 
exposed to a field of stars we can at  any rate arrange the stars 
in order of brightness by measuring the diameters of the images, 
or by estimating their degrees of blackness, and we are then faced 
with the task of finding a means of relating our measures of 
blackness or of diameter to  the true photometric scale defined as 
above. 

Two principal methods have been employed, the in-focus method 
and the out-of-focus method. I n  the in-focus method a field of 
stars is photographed twice on the same plate, the intensity of 
the light being reduced in some known ratio for the second expo- 
sure. This can be effected by stopping down the aperture of the 
telescope by a given amount. The plate is placed in the usual 
position, that is, in the focal plane of the object glass or mirror. 
For each star we then have two images on the plate whose dif- 
ference in magnitude is known. Now suppose we measure the 
photographic effect of each image in some way and denote the 
measure by D. A simple measure of photographic effect is the 
diameter of the image, in which case D is the measured diameter 
Suppose Dl and Dz be the measures on the two images of the 
same star. The difference of magnitude between these two images 
depends only on the ratio in which the aperture has been stopped 
down and is consequently known. We thus get the magnitude 
difference corresponding to the difference of the measures Dl and 
Dz. I n  other words, we are relating the scale of our measures of 
photographic effect to  the magnitude scale, and we thus have a 
means of converting the measures into magnitudes and of ob- 
taining the relative magnitudes of all the stars on the plate. 

The principle of the method is as  follows. Select a sequence 
of stars on the plate such that the diameter (or any other measure 
of photographic effect that may be adopted) of the fainter image 
of any member of the sequence is equal to the diameter of the 
brighter image of the next succeeding mernber. We then have 
a sequence of stars each member of which differs in magnitude 
from the following member by a known amount. In  other words, 
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the magnitudes of the stars of the sequence are known, but with 
an arbitrary zero point. If then, the measured diameters of these 
stars be plotted against their magnitudes obtained in this way, a 
curve would be obtained from which the magnitude of any star 
on the plate can be read off from its measured diameter. In  actual 
practice a mathematical process is used instead of a graphical 
one. Furthermore, the equality between the fainter and brighter 
images of two consecutive members of the sequence will not be 
exact and this must be allowed for. 

So f a r  this method only gives a means of determining the rela- 
tive magnitudes of stars in the same region of the sky and which 
can therefore be photographed on the same plate, but if we expose 
every plate a second time on some standard area, the time of 
exposure being the same, we can determine the magnitudes rela- 
tively to some star or stars in the standard area (which may con- 
veniently be the area of the Polar sequence) ; and it only remains 
t o  define the zero. This has been fixed, as already explained, so 
as to make the photographic magnitudes of the white stars of the 
6th magnitude agree with their visual magnitudes on the Harvard 
scale. Instead of using a stop to reduce the light in a given ratio 
fur a se~urld cxpusure, it  is preferable to use a coarse wire dif- 
fraction grating placed over the aperture of the telescope. Each 
image is then flanked by fainter lateral images differing in magni- 
tude from the main image by a known amount depending on the 
thickness and spacing of the wires. The subsequent procedure is 
unchanged, but only one exposure is necessary. In  order to give 
some idea of the appearance of such gratings, it may be mentioned 
that one of the gratings used at  Greenwich in conjunction with 
the 26-inch refractor consisted of wires 0.69 mm. in diameter 
and spaced at  intervals of 5 mm. (2llonthly Notices R.A.S., 
1913). 

At Harvard the out-of-focus method has been used. I n  this 
case a series of exposures are made and for each exposure the 
plate is placed a t  a certain distance from the focus. Each star 
is now represented by a blackened patch on the plate, instead of 
by the usual image, and the density of the silver deposited in 
each patch is measured by comparison with a graduated wedge. 
I n  the case of the different exposures to the same star a t  different 
distances from the focus, the relative quantities of light falling 
upon unit area of the plate are determined from straightforward 
geometry, and the relation between the measured densities and 
the magnitude scale thus determined (Harvard Annuls, vol. 59). 
I t  may be remarked that the out-of-focus method lends itself 
readily to  the determination of the magnitudes of planets. For 
the purpose of determining the magnitudes of the sun and moon, 
a pin-hole camera was used by the Harvard observers, and they 
obtained -25.83 m. for the photographic magnitude of the sun 
and - 11.20 m. for that of the full moon (Harzard Anfzals, vol. 
59). 

In  recent years a great deal of care has been lavished upon the 
determination of the magnitudes of a sequence of stars extending 
down to the 20th magnitude and situated at the North Pole of 
the sky. This having been done the magnitudes of stars in any 
other part of the northern sky can be obtained by photographing 
the field and the pole on the same plate and with the same ex- 
posure. I n  order to eliminate atmospheric absorption the exposures 
should be made at  the same altitude. Measures (say of diameter) 
can then be made of all the stars in each field, and the measures 
calibrated from the determined magnitudes of the Polar sequence. 
Several secondary sequences have been determined in this way 
in various parts of the sky and the work is being pushed into 
the southern hemisphere. 

Colour-indices and Standardization.- The visual and 
photographic magnitudes are not necessarily the same. A red 
star, for example, may affect the eye strongly, but its effect on an 
ordinary photographic plate, which is chiefly sensitive to blue 
light, may be small. The difference between the photographic 
and visual magnitudes of a star (which in extreme cases may 
amount to 14 magnitude), reckoned in the sense photographic 
minus visual, is called its colour-index. However, a little con- 
sideration will show that photographic magnitudes determined 
with different instruments (or different plates) will differ from 

each other. For example. in a refractor a large portion of the 
ultra-violet light is absorbed by the lens, and in a reflector this 
light is let through to a much greater extent. Clearly the photo- 
graphic magnitudes as determined with these types of instruments 
will be different. I t  is necessary to  adopt some standard, and the 
International Astronomical Union, in defining the magnitudes of 
the standard polar sequence, has adopted the scale of the 60-inch 
reflector a t  Mt. Wilson. The magnitudes m of stars in any cata- 
logue can be connected with the standard magnitudes nz', which 
are referred to the scale of the 60-inch by an equation of the form 

m=nt'+ a f bC 
where C is the colour index and a and b are constants. 

At Mt. Wilson Dr. Seares has devised a method of measuring 
colour-index directly. H e  photographs stars on colour-sensitive 
plates through blue and yellow filters and he defines the "exposure 
ratio" as the logarithmic ratio of the exposure times which produce 
blue and yellow images of the same size. The results have to be 
calibrated by comparison with colour-indices, but, this having 
been done, the method has the advantage of determining the 
colour directly instead of by differencing two separate magnitude 
dcicr~aii~ations. A further direct measure of colour is provded by 
the "effective photographic wave-length" of a star. This may be 
defined as the wave-length of the light from the star which pro- 
duces the maximum effect on a photographic plate. I t  is greater 
for the red stars than for the blue, and may be determined by 
placing a coarse diffraction grating over the aperture and then 
measuring the distance on the plate between the central image of 
a star and the most intense part of the lateral image produced 
by diffraction (AVfonthly Notices R.A.S., 82, 1921). Effective 
wave-lengths having been determined, they can be calibrated by 
comparison with colour-indices. 

Photov isua l  Magnitudes.-Just as different photographic 
determinations differ, so will visual observers using different instru- 
ments obtain different results. There is also the complication 
arising from the Purkinje effect. For this reason attempts have 
been made of recent years to replace visual determinations by 
photographic ones made on colour-sensitive plates through yellow 
screens. The resulting magnitudes are called photovisual magni- 
tudes. They are roughly the same as the visual ones, a t  any rate 
for the brighter stars, and lend themselves readily to standardiza- 
tion. Photovisual magnitudes have been determined a t  Mt. Wil- 
son for the stars of the polar sequence. When compared with the 
Harvard visual results they show differences depending on colour, 
which become more pronounced for the fainter stars, and may 
amount to as much as three-tenths of a magnitude for red stars 
of the I 2th magnitude. 

Spectro-photometry.- It has been long recognized that the 
colour-index of a star bears a relation to its surface temperature- 
the bluest stars being the hottest-and it is immediately suggested 
that the temperatures of the stars might be calculated from colour- 
index data. This would be possible if the visual and photographic 
magnitudes referred to definite wave-lengths, instead, as is actually 
the case, of being results integrated over a certain range of spec- 
trum. Consequently the satisfactory determination of what are 
known as effective temperatures can only be obtained by  spreading 
out the light into spectra and confining the photometric measure- 
ments to certain definite wave-lengths. 

The effective temperature of a star may be defined, for the 
present purpose, as the temperature of a full radiator or "black 
body" for which the distribution of the energy in the spectrum 
most closely fits the observed distribution in the stellar spectrum 
I t  is assumed that if, as is usual, measurements are confined to 
those spectral regions which are free from absorption lines, the 
stellar distribution of energy is very nearly that of a black body, 
and this is probably the case. The principle of the method may be 
stated thus. If for two stars the ratio of the light reaching us 
be measured for two separate wave-lengths, and if the effective 
temperature of one of them, which is thus regarded as a standard 
star, be known, then the effective temperature of the other can 
be calculated. The problem is thus reduced to determining this 
ratio for two separate wave-lengths, or, which comes t o  the same 
thing, the difference of magnitude for the two wave-lengths in 



848 PHOTON-PHOTOSYNTHESIS 
question. Actually i t  is  not necessary to determine each of these 
differences, the diferesce of the differences is all that is required. 
The object of spectro-photometric measurement is thus to deter- 
mine what is in reality a colour-index, determined with respect to 
two definite wave-lengths, say in the blue and the red regions of 
the spectrum. Then, if the effective temperature of the standard 
star be known, the effective temperatures of any others can be 
derived. The standard star need not be an actual star, but an 
artificial source of light whose effective temperature can be de- 
termined in the laboratory. 

I t  is on these lines that research has been pursued a t  Pots- 
dam, Edinburgh, Victoria, Greenwich and a t  other observatories. 
The work is still in its infancy and i t  is impossible to go into 
details here. With the exception of Potsdam, photographic 
methods are employed, and one method is to measure the densities 
of the silver deposited in the spectra with some form of micro- 
photometer. I t  then remains to relate the measures of density 
to the absolute photometric scale just as in the case of ordinary 
photometry. A graded series of images in light of the requisite 
wave-lengths must be imposed on the plate and the measures of 
density thus calibrated. I n  the case of the visual work carried out 
a t  Potsdam, the spectra were compared at  each wave-length with 
a Nicol prism photometer in a manner analogous to the Harvard 
visual photometry. The results that have been so far obtained are 
not altogether accordant, and are subject to revision. The avail- 
able observational data have been summarized by A. Brill (Astro- 
nomiscke Nachriclzten 5,539, 1928)~ who has given a table con- 
necting spectra1 types and effective temperatures. According to 
this table, the mean effective temperatures of stars of type Bo 
is 20,800' Absolute. For type Ao the effective temperature is 
1,300' A and for type Go (the solar type) it is 6,050" A for the 
"giants" and 6,240' A for the "dwarfs." For the very red stars 
of type Mo Brill gives 3,200' A and 3,420' A for the giants and 
dwarfs, respectively. 

A very recent development is the determination, by photometric 
methods, of the integrated intensities of absorption lines, i.e., the 
ratio of the total amount of light absorbed in a line to the amount 
of light per unit of wave-length in the neighbouring continuous 
spectrum. Some very promising work on these lines has been 
carried out a t  Harvard and it  is probable that it  will be developed 
rapidly in the immediate future. (W. M. H. G.) 

PHOTON: see COI\.IPTON EFFECT. 
PHOTOPERIODISM, the character of a plant causing 

i t  to produce blossoms or reproductive parts in a favourable pho- 
toperiod or relative length of light and darkness. The natural 
photoperiod is the length of daylight period, as the long days of 
summer and the short days of winter. The expression of the 
genetic character of photoperiodism is, however, modified by tem- 
perature. Photoperiodism may influence other.biologica1 phenom- 
ena, as the migrations and seasonal matings of animals. 

W. W. Garner and H. A. Allard of the U.S. department of ag- 
riculture first pointed out the practical significance of the reac- 
tion of plants to different lengths of day in 1920 (Jour. .4gr. Res. 
18:553-606 [ I ~ z o ] ;  Tech. Bzd. 727 [1940]). They defined pho- 
toperiodism as "the response of organisms to the relative length 
of day and night." Their grouping of plants according to photo- 
periodic response was based upon blossoming. Blossoming was 
also used in subsequent investigations as an indication of photo- 
periodism. This practice makes it illogical to define photoperiod- 
ism on the basis of normal or optimum growth, as some plants can 
be induced to blossom a t  ages, sizes. or in seasons wholly removed 
from the average. Common examples are the artificially induced 
fruiting of young two-leaved seedlings of pigweed (Amaranthus) 
and Klondyke cosmos, the first year blossoming of biennials as 
beets and cabbage, and the blossoming of poinsettia and Christ- 
mas cactus in the summer season. 

Garner and Allard designated plants which blossom in short 
photoperiods as "short-day" plants and those which respond sim- 
ilarly to  long photoperiods as "long-day" plants. Those which 
blossom in both photoperiods were classed as an "indeterminate" 
type. The latter would not exhibit photoperiodism. Eleven to 13 
hours is commonly the critical length of night in which short- 

day plants initiate blossom primordia. There are exceptions how- 
ever, such as  cocklebur (Xantkiunt),  which forms blossom 
primordia in light periods as  long as 15 hours. 

Confusion as t o  the proper grouping of plants arose from the 
careless practice of giving a photoperiod classification to kinds 
which blossom in both lengths of day but after different amounts 
of time. 

Short-day conditions are created in  the summer season by 
shortening the light period. More or less elaborate chambers, cur- 
tained frameworks, or even small frames or containers .to cover 
small plants or portions of a single plant are used for this pur- 
pose. Plants can be grown with one part vegetative and the 
remainder flowering when the proper photoperiod is supplied 
locally to a single branch or region along the stem. This is true 
only of those which have terminal blossoms. Plants which form 
blossom buds at  several nodes will blossom throughout if only 
a part, such as a single leaf, is given an induction treatment. 

Long-day responses are induced in the winter season by illuminating 
the plants with electric lights for a period of the night beyond the 
critical length of day for the species. Low light intensities of as 
little as five foot-candles are sufficient to induce photoperiodic re- 
sponses. Monochromatic light of a sufficient intensity also initiates 
characteristic blossom development. The initiation of flowering with 
light of an intensity of only a few foot-candles appears to place 
the phenomenon of photoperiodism in a different photochemical cate- 
gory from that of photosynthesis. 

The responses of many plants to photoperiod have been found 
to be modified by temperature (Jour. Agr. Res. 56:633 [19381; 
59:699 [1939]). That is, a favourable temperature IS also necessary 
for flowering to occur, although the photoperiod is correct. An 
unfavourable temperature may prevent blossoming entireIy. For 
example, greenhouse varieties of stocks grow vigorously but fail to 
blossom at 75' F.; they respond as long-day plants at 6s0, and 
blossom in both long and short days at 55",  the short-day plants 
however being slower to respond. It  has also been demonstrated 
that the night portion of a daily temperature cycle is the more in- 
fluential period for the expression of photoperiodism. 

Other factors are also known to modify the reproductive response 
to photoperiod. Among these are plant source (as cuttings), nutri- 
tion, water relations, humidity and age. 

The geographic and agricultural distribution of plant species is much 
affected by photoperiodism. This character can be used in breeding 
programs to extend the adaptability of plants which are commercially 
or ornamentally valuable. 

The effects of photoperiod upon composition or other growth re- 
sponses, such as root development, stature, branching habit, leaf form, 
longevity and dormancy may be matters correlated with the repro- 
ductive expression rather than items to be considered separately in a 
definition of photoperiodism. 

Other biological phenomena, such as the migration or reproductive 
cycles of mammals, birds, fishes and insects have been found to be 
influenced by photoperiodism. This is not a general situation but 
varies with each species, being less evident in tropical forms. Low 
light intensities and light of different wave lengths can also induce the 
reproductive cycle. William Rowan stated that gradually increasing 
increments of daily illumination are apparently necessary to produce 
normal effects of photoperiodism. Sudden increases to the full day 
length are satisfactory for plants. As is the case with some plants, 
short periods of induction are effective in producing a much pro- 
longed- reproduction cycle. 

For literature lists on plants, see A. E. Murneek, Res. Bul. 268, Mo. 
Agr. Exp. Sta. (1937) and Paul R. Burkholder, Botanical Rev. Z:I-52; 
97-172 (1936) ; for animals, T. H. Bissonnette, Wilson Bull. XLIX, 
z4I-zjo (1937) and William Rowan, Biological Rev. 13:374-402 
(1938). (R.  H. Rs.) 

PHOTOSPHERE of the sun, the layer from which most of 
the sun's light is emitted which reaches us directly; i.e., without 
absorption and re-emission. The sun is a globe of gas with no 
sharply defined surface, and we look down into it through absorb- 
ing layers of very low density; the photosphere may be regarded 
as the layer which is the limit to  which we can see into the 
interior. (See SUN.) 

PHOTOSYNTHESIS. Photosynthesis is the process by 
which green plants harness the energy of sunlight absorbed by 
chlorophyll to build carbohydrates from carbon dioxide and water. 
This reaction is often referred to as assimilation or fixation of 
carbon. 

F u n d a m e n t a l  Role  of Photosynthesis.- For their sub- 
sistence, growth and multiplication all living beings, plants and 
animals alike, need organic food. The  organic foodstuffs are util- 
ized by living cells as building stones and as  sources of energy. 
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The energy stored in the foodstuffs is mainly released by respiration, 
the reaction in which organic matter combines with the oxygen of 
the air yielding carbon dioxide and water as final products. The rate 
at  which living beings die and consume each other is so high that 
they would all disappear from the earth within the lifetime of a 
human generation, if  there were not a process providing for the ref- 
ormation of organic matter. While there are many ways by which 
organic substances are decomposed in respiration and similar reactions, 
there is only one reaction, photosynthesis. which since millions of years 
has counterbalanced death and decomposition. In the course of photo- 
synthesis the hydrogen of water is used to transform carbon dioxide 
into carbohydrate; simultaneously the oxygen of the water is liberated 
as free oxygen gas. Among the many pigments appearing in the plant 
kingdom only chlorophyll and, to a lesser extent, carotenoids and 
phycocyanin are known to  convert sunlight into chemical energy. 
Chlorophyll is the green dye whose colour is so characteristic of 
meadows and forests. The green plants may transform the carbo- 
hydrates produced by photosynthesis into fats, pioreins and many 
other substances. Thus, directly or indirectly, all of the organic food 
of plants or animals depends upon the photosynthetic process. In the 
cycle of synthesis and death the basic materials, carbon dioxide and 
water, can be used over and over again, while the energy released 
upon the destruction of organic matter is lost forever; it is dissipated 
as heat in space and must constantly be replaced by the sun's radia- 
tion. 

R a t e  of C a r b o n  Dioxide Reduction.- In bright sunlight the 
rate of the photosynthetic reaction is about 15 to 30 times the 
respiratory rate. A sunflower leaf may gain 9% of its dry weight 

on limiting factors were among the first which led to  the concept of 
photosynthesis as consisting of a sequence of photochemical and 
thermal enzymatic or "dark" reactions. An ingenious way of separat- 
ing photochemical from dark reactions in the analysis of photo- 
synthesis was first described in 1929. I t  consists of illuminating a plant 
with light flashes of very short duration (less than 1/4000 of a second) 
separated by dark periods of considerably greater length (4'lq0 of a 
second to one second). I n  this way the temperature dependencies just 
mentioned were clearly demonstrated and it was further shown that 
most metabolic poisons inhibit not the photochemical but the dark 
reactions in photosynthesis. Studies of the influence of poisons on 
the course of photosynthesis performed in analogy to  similar investiga- 
tions in the field of respiration allowed for a separation in theory of 
reactions preceding the photochemical reduction of carbon dioxide 
and those following it. The reactions preceding the photochemical con- 
version are characterized by a reversible fixation of carbon dioxide 
in the plant cell which is specifically inhibited by cyanide. The 
reactions after the photochemical process are characterized by the 
liberation of oxygen, a reaction which is specifically inhibited by 
hydroxylamine. 

A c t i v e  Pigments.- (See also CHLOROPHYLL, CHEMISTRY OF, 
PLANTS.) With the exception of bacteria and blue-green algae, the 
site of photosynthesis is in the chloroplasts, strongly coloured struc- 
tural units within the plant cell. The green or brown colour of most 
chloroplasts is due to the chlorophylls and carotenoids The two green 
chlorophylls a (C5jH7205N4Mg) and b ( C B B H ~ O O ~ N ~ M ~ )  were isolated 
in 1905 and their structure finally established about 1936. The 
bacterio-chlorophrlls a and b, occurring in purple bacteria, are related 

per hour. Considering that respiration proceeds continuously while pigments whose absorption spectrum i s  shiited- towards the infra-red. 
photosynthesis occurs only during the hours of light the net rate of The chlorophylls are identical in all plants. They belong, like haemin 
the latter is about five times greater. This means a n  excess of 
carbohydrate which is partly stored and partly used for the growth of 
the plant. The non-green plants and the animals, which constitute 
the heterotrophic organisms, depend upon this excess for tkeir organic 
food. 

The land plants utilize the carbon dioxide present in the air. This 
averages only 0.03% of the gas volunle at  the earth's surface. The 
aquatic plants thrive on the carbon dioxide dissolved as gas or as 
carbonates in the water. The best estimate for the rate of the total 
carbon dioxide reduction on earth is a turnover of 10'' tons of carbon 
per year, more than four-fifths of which is contributed by the flora of 
the oceans. An amount of carbon dioxide equal to the total readily 
available reservoir passes through the life cycle in about 350 years. 
The cycle of carbon requires also one of oxygen and of hydrogen. 
Since both these elements are available in larger quantities, i t  takes 
about 2,000 years to  renew all the oxygen in the air and 2.ooo,ooo 
jears to decompose all water on earth. The land plants grow faster 
if supplied with more carbon dioxide than they can now find in 
nature. One may assume that a t  the time in the history of our planet, 
when its crust cooled down below the boiling point of w a t e ~ t h e  
upper temperature limit for the existence of life-there was little or 
no free oxygen but plenty of carbon dioxide present. I t  is quite 
probable that our entire supply of free oxygen, one-fifth of the 
atmosphere, has been furnished by photosynthesis. Since the chloro- 
phyll system is a highly complicated structure, i t  is clear that life 
cannot have started with that  particular synthetic reaction which a t  
present is its sole support. 

F a c t o r s  Governing Photosynthesis.- Photosynthesis is in- 
fluenced by temperature, light intensity, carbon dioxide concentration 
and water supply as external factors. The internal factors influencing 
its course are twofold. First the concentration of the pigments and 
the activity of the enzymatic catalysts involved in photosynthesis. 
Second, other metabolic reactions, like respiration and fermentation, 
which have no direct connection with the photos>7nthetic process. 
Among the internal factors we have to  include also the inherited traits 
characteristic for different species. I t  is well kno~vn that certain plants 
can grow in arctic regions and others only in the tropics. I t  has been 
found, however, that the chemistry of photosynthesis is identical in 
lower and in higher plants. For experimental purposes one may 
choose, therefore, the plant material suitable for the particular meas- 
uring device. 

Each of the factors influencing photosynthesis may become the one 
which is mainly responsible for the limitation of the over-all rate. 
At low light intensities and otherwise favourable conditions photo- 
synthesis proceeds a t  a rate directly proportional to the incident 
radiation. Under these circumstances the light energy is utilized with 
the greatest efficiency. At high light intensities and high temperatures 
the rate remains a function of the carbon dioxide concentration so 
long as the mechanism of photosynthesis is not saturated with this 
substrate. If also carbon dioxide is present in sufficient amounts, the 
rate is determined by internal factors, most likely by the slowest of 
several enzymatic processes connected with the reduction of carbon 
dioxide. Since a truly photochemical reaction is not influenced .by 
changes in temperature which determine the rate of ordinary chemical 
processes, the rate of photosynthesis remains practically constant in 
spite of temperature changes as long as the lig!lt intensity is the rate- 
determining factor. This is the case a t  low or moderate light intensi- 
ties and high temperatures. Conversely, in bright sunshine and a t  
moderate ten~peratures photosynthesis is influenced by changes in 
temperature e~ac t ly  like other metabolic procpsirs. Thcse observations 
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-the dye' responsible for the colbur of blobd-to -the class of 
porphyrin metal complexes. An important difference between chloro- 
phyl l~  and haemins exists in their photochemical properties. The 
presence of a complex bound atom of magnesium does not destroy 
the typical porphyrin fluorescence of the chlorophylls, but the pres- 
ence of the heavy metal iron in the haemins quenches the porphyrin 
fluorescence completely and makes the latter dyes photochemically 
inert. The slight difference between chlorophyll a and chlorophyll b- 
a formyl group (-C.H:O) in  b where a has a methyl group (-CHs) 
-appears to have no relation to their function in photosynthesis. For 
most practical purposes both chlorophylls can be treated as one pig- 
ment. 

One of the side chains of the porphyrin ring in chlorophyll is esteri- 
fied with phytol, C20H400, a colourle~s alcohol, which also is found 
as  a side chain in vitamin K. The role of phytol in both substances 
is obscure. Chlorophyll looks green because i t  is somewhat more 
transparent for green light than for blue and red, yet green light is 
equally effective if absorbed. For the wave lengths longer than 7,3004 
chlorophyll is quite transparent. This is the reason why a landscape 
seen through a dark red filter shows the leaves of trees and the 
lawn brighter than the surroundings (including the blue sky) ,  an 
effect familiar from infra-red photography. Chlorophyll is insoluble 
in water. Extracts can be obtained simply by immersing green leaves 
into a l c o ~ l  or acetone. I n  the cell, chlorophyll is bound to  protein. I t  
can be extracted in its combination with protein, in the form of a 
colloidal aqueous solution, if the plant cells are mechanically crushed. 

The carotenoids present in the chloroplasts vary in composition and 
number with different species of plants. Their chemical structure has 
nothing in common with that of chlorophyll. The formula for carotin 
is C ~ O H S ~ ,  for xanthophyll C40Hj602 and for fucoxanthin C40H5606. 
Some of these pigments were known to act as photoreceptors in such 
phenomena as  phototarcis and plzototropism, but until 1930 i t  was 
believed that only the light absorbed by chlorophyll was available for 
photosynthesis. Botanists, however, wondered how brown algae, in 
which most of the incident radiation is absorbed by the yellow pig- 
ments, could use light so effectively for growth. In  1941 i t  was 
finally established that some of the yellow pigments participate in 
photosynthesis. The degree a t  which this takes place varies consider- 
ably in different plants. I n  the diatoms, which are responsible for 
the bulk of photosynthesis in the ocean, the light absorbed by 
carotenoids is just as effective as that absorbed by chlorophyll. Similar 
experiments showed also that phycocyanin, the characteristic pigment 
in blue-green algae, is photo-effective. No cell, however, was found to 
reduce carbon dioxide photochemically which did not contain chloro- 
phyll in addition to the other pigments mentioned. T o  what an 
extent the pigments of the chloroplasts participate in pure chemical 
reactions, for instance as intermediary hydrogen donors, is not known. 

Eff ic iency o f  Photosynthesis.- The average data available to 
1943 concerning land plants indicated that between I and 3% of the 
light falling upon a green plant is transformed into chemical energy. 
Important as this answer may be for problems of agriculture, it is of 
no value in respect to the theoretical understanding of the process 
of photosynthesis. Most of the incident radiation is lost by reflection, 
transmission, and inetiective absorption by pigments other than those 
in the chloroplasts. Only a fraction is absorbed by the active pig- 
ments. The efficiency with which this latter fraction is utilized in 
the course of the photochemical process is of great theoretical interest. 
I t  is measured by the minimum number of light quanta necessary 
to bring one molecule of carbon dioxide to the energetic level o i  a 
carbohydrate. After the unqprcific losses just mentioned had been 
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either eliminated or accounted for, i t  appeared in I923 as if under 
optimum conditions four quanta of visible light were sufficient for the 
reduction of one molecule of carbon dioxide. In the following years 
these results were the cause of extended theoretical discussions, because 
four quanta of visible red light correspond to about 160,000 calories, 
whereas between 150,ooo and 180,ooo calories are required for the 
transformation of carbon dioxide to a carbohydrate with a permanent 
gain of I IZ ,OOO calories. All theoretical difficulties dissolved, how- 
ever, when about 1941 i t  was established by several investigators that 
the correct value for the efficiency in photosynthesis is about 10 to 12 
quanta of visible light under optimum conditions. Ten quanta repre- 
sent such an amount of energy that no thermodynamical difficulties 
arise in respect to any of various theoretical mechanisms proposed. 
In  the unicellular green alga Chlorella the quantum yield remains 
constant over the entire range of the chlorophyll absorption spectrum. 
This means that expressed in terms of calories the efficiency increases 
in the direction from blue to red in the spectrum, because the energy 
content of the light quanta decreases according to the laws of photo- 
chemistry. Chlorophyll in the living cell obeys these laws exactly 
like the chlorophyll sensitizing photochemical oxidations in vitro. 
An interesting exception to the requirement that each quantum ab- 
sorbed be equally effective independent of its wave length -was ob- 
served in the transition region between 6,800A and 7,3ooA, where 
chlorophyll becomes gradually transparent. The light which is st111 
absorbed in this region is photochemically the less effective the longer 
its wave length. 

A r t i f i c i a l  Photosynthesis.- Several claims to the contrary not- 
withstanding, photosynthesis has never been observed outside the 
living cell. I t  was often reported that dry leaves or plant powders 
release traces of oxygen after being moistened and irradiated. In 1940, 
it was shown that it is possible to  obtain suspensions of chloroplasts 
from higher plants which can still produce oxygen upon illumination. 
The chloroplasts have to be suspended in a concentrated solution of 
ferric oxalate and ferricyanide. Such preparations evolve oxygen for 
a few minutes a t  a rate comparable to photosynthesis; simultaneously 
the ferric salts are reduced to ferrous salts. No carbon dioxide takes 
part in this photochemical reaction. These experiments show that the 
chlorophyll complex and the enzyme system concerned with the 
disintegration of water can be kept active, a t  least for a short period 
of time, outside the intact cell. 

P r o d u c t s  of Photosynthesis.- The photosynthetic reaction is 
summarized in chemical terms by the equation n.COz (carbon dioxide) + n.H20 (water) + light = n.02 (oxygen) + (CH20)n(carbohydrate). 
The factor n is introduced because the exact nature of the first carbo- 
hydrate to appear in this reaction is unknown. The validity of this 
equation was established beyond doubt by the following experimental 
results. First: All measurements of photosynthesis extending over 
periods longer than 30 minutes showed that the volume of oxygen 
evolved is exactly equal to the volume of carbon dioxide absorbed; the 
assimilatory quotient is unity (AQ=AOe: ACO~=I ) .  Second: .the 
amount of carbohydrate accumulated durlng 15 minutes of illumina- 
tion was found to be equivalent to the amount of carbon dioxide 
taken up during the same time. In  the above equation for the over-all 
process, the carbohydrate formed is symbolized by (CH20)* and not 
by CH20, the formula of formaldehyde. During a period of 60 years 
after it had been first proposed in 1870, the hypothesis that formalde- 
hyde is produced in photosynthesis was a favourite assumption in 
various theoiies. This h>pothesis can now safely be discarded, on 
account of the following observations: The element carbon has several 
isotopes. One of these isotopes, with the atomic weight 11, is radio- 
active. The radioactivity allows one to trace the path of such labelled 
carbon in the turmoil of constantly changing organic substances in 
the living cell. All attempts to prove the formation of formaldehyde 
failed. In 1940 it was shown with the aid of the radioactive carbon 
that before undergoing reduction, carbon dioxide combines in a re- 
versible enzymatic reaction with a colourless substance of high molec- 
ular weight. After the action of light, the radioactive carbon was 
found to be still present in the same compound, now fixed in a 
reduced form. This experiment also settled the long disputed ques- 
tion whether carbon dioxide reacts directly with chlorophyll, particu- 
larly with the magnesium atom in the molecule. No such reaction 
occurs. The same experiments ~evealed that in a growing, photo- 
synthesizing plant, the reduced carbon is quickly distributed all over 
the cell. After a few minutes of illumination, a very small fraction 

tion. In the decade between 1970 and I940 it became evident, how- 
ever, that many organisms and tissues from propionic acid bacteria to 
pigeon liver include carbon dioxide among their metabolic substrates. 
In these cases a specific enzymatic system provides for the proper 
coupling between an  energy yielding reaction, respiration or fermenta- 
tion, and a reaction in which hydrogen is transferred to carbon dioxide 
or its equivalent derivative. The great difference between these 
oxido-reductions and photosynthesis lies not in the way by which 
the carbon dioxide molecule is attacked, but in the energy balance. 
h'o ordinary metabolic synthesis can end with an over-all gain and 
storage of chemical energy, because an excess of combustible material, 
previously synthesized, has to be sacrificed to make the reaction go. 
In photosynthesis it is the energy of light which in the course of the 
very reaction furnishes the necessary combustible material or hydrogen 
donor by the disintegration of water. The utilization of light energy, 
however, is not sufficient to guarantee a successful accumulation of 
chemical energy. This was shown by studies on the metabolism of 
purple bacteria, strongly coloured yellowish, red, or purple unicelluIar 
micro-organisms. Because their growth depends on light, they were 
first believed to photosynthesize like the green plants. Investigations 
after I930 proved that purple bacteria are unable to produce molec- 
ular oxygen and are unable to reduce carbon dioxide simply with 
water. I n  addition to  radiant energy they need energetically valuable 
hydrogen donors. According to the specificity of each species, the 
purple bacteria require for the assimilation of a certain amount of 
carbon dioxide an equivalent amount of either sulphur, hydrogen 
sulphide, thiosulphate, molecular hydrogen, aliphatic acids, or alcohols. 
In  purple bacteria, therefore, the energy of light is not successfully 
stored as in the green plants, but is partially or completely wasted. 
The light serves here only as a promoter, as it were, of reactions 
which might as well be carried on thermally in the dark. However, in 
I940 it was found that the photochemical reaction proper is the same 
in purple bacteria and in green plants. Certain species of unicellular 
green algae change to a type of metabolism identical with that ot 
some purple bacteria, if they are incubated during a few hours in 
pure hydrogen gas. Upon subsequent moderate illumination, they 
reduce carbon dioxide as usual, but they do not evolve oxygen. In- 
stead they absorb the equivalent amount (twice the volume) of 
hydrogen. Once adapted to the use of hydrogen the same algae can 
reduce carbon dioxide like the "Knallgas" bacteria, in the dark, if 
some oxjgen is supplied instead of light. Under the influence of an 
intense irradiation the algae revert to normal photosynthesis with the 
production of 0x1 gen. This reversible separation of carbon dioxide 
reduction from oxygen evolution or from the absorption of light 
demonstrated-what had been postulated long before-that photo- 
synthesis consists of a series of complicated reactions which must be 
studied separately before the process as a whole is clearly understood. 
After I940 all studcnts of the problem agreed that a t  least three sets 
of partial reactions may be distinguished. First, the decomposition 
of water with the aid of light absolbed by chlorophyll, leading, on 
the one hand, to compounds (as yet unknown) having a surplus of 
hydrogen and serving as intermediary hydrogen donors, and on the 
other hand, to compounds having a surplus of oxygen. Second, a 
transfer of hydrogen from the intermediary donors to carbon dioxide. 
Third, the disposal of the compounds having a surplus of oxygen. 
The permanent conversion of radiant energy into chemical energy 
is possible only because gleen plants accomplish the task of removing 
the surplus of oxygen by liberating molecular oxygen and not by 
consuming hydrogen donors, as do, for instance, the purple bacteria. 
This picture of photosynthesis requires, among other things, that all 
the oxygen evolved be derived from water and not from the reduced 
carbon dloside molecule. The experimental proof of this postulate 
was furnished in 1942. Photosynthesizing plants were given water 
containing some of the heavy oxygen isotope 018, while the oxygen in 
the carbon dioxide used was ordinary oxygen 016. The oxygen pro- 
duced by photosynthesis contained 018. 

BIBLIOGRAPIIY.-E. Rabinowitch, Photosy~zthesis ( I ~ ~ ~ )  ; H. A. 
Spoehr, Photosynthesis (1926) ; H. Fisher and H. Orth, "Die Chemie 
des Pyrrols," Vol. 11, Pyrvol!lsrb~toffe (1940) ; J. Franck and H .  Gaf- 
fron, "Photosynthesis, Facts and Interpretations," Advances in Enzy-  
nzology, Vol. I (1941) ; C. B. Van Niel, "The Bacterial Photosyn- 
theses," Advances i n  E~zsynzology, Vol. I (1941) ; C. H. Werkman and 
H. G. Wood, "Heterotrophic Assimilation of Carbon Dioxide," Ad- 
vances in Enzymology, Vol. I1 (1942). (H. GN.) 

of the radioactive carbon was found even in the h s i c  skeleton of 
the extracted chlorophyll. This explains why a definite answer as to 
the very first reduction product is difficult. I n  sunflower leaves the 
bulk of the carbohydrate formed under illumination a t  low tempera- 
tures was found to be cane sugar. 

Mechanism of ~ho tosyn thes i s . -A  few species of autotrophic 
bacteria are known to grow with carbon dioxide as the sole source of 
carbon in the absence of light, They utilize the energy derived from 
the oxidation of inorganic compounds, such as ferrous iron salts, 
sulphur. thiosulphate, hydrogen sulphide and molecular hydrogen. 

pcared to be fundamentally different from the photochemical re&- 1 east of the Euphrates. (See SELEVCID DYNASTY.) Meanwhile the 

PHRAATES (p-hrah-ahttas) ( p H R A H ~ ~ E S ) ,  t h e  name of five 
kings' 

I. PHRAATES 1, Son of Priapatius, reigned c. 175-170 B.C. H e  
subdued the  Mardi,  a mountainous tr ibe i n  t he  Elburz (Justin 
xli, 5 ;  Isid. Charac. 7 ) .  He died young, and  appointed a s  his 
Successor One of his sons, but his brother Mithradates I 
(Justin xli, 5 ) .  

2. PHRAATES 11. son of Mithradates I. the  conaueror of 
This fact was generally ignored in earlier attempts to understandthe 
mechanism of photosynthesis. The amount of organic matter formed 
by this means was considered insignificantly small as compared with 
photosynthesis, and the reduction of carbon dioxide in the dark 

Babylonia r e igned '~38-~27  ~ . c .  He lvas in I& b y  An- 
tiochus ViI. sidetes, who, however. in 129 was defeated and 
killed in a great batt le in Media, which ended the Seleucid rule 
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kingdom was invaded by the Scythians (the Tochari of Bactria), 
who had helped Antiochus. Phraates marched against them, 
but was defeated and killed (Justin xlii. I ;  Johannes Antioch, 
f r .  66). 

3. PHRAATES III., "the God" (Phlegon, fr. 12 a#. Photius 
cod 97 and on some of his coins), succeeded his father, Sana- 
truces, in 70 B.c., a t  the time when Lucullus was preparing to 
attack Tigranes of Armenia, who was supreme in western Asia 
and had wrested Mesopotamia and several vassal states from the 
Parthian kingdom. Naturally, Phraates declined to assist Mithra- 
dates of Pontus and Tigranes against the Romans. (See TI- 
CRANES.) H e  supported his son-in-law, the younger Tigranes, 
when he rebelled against his father, and invaded Armenia (65 
B.c.) in alliance with Pompey, who abandoned Mesopotamia to  
the Parthians (Dio. Cass. xxxvi. 45, 51; Appian, Mithr. 104; Liv. 
Epit. 100). But Pompey soon overrode the treaty; he acknowl- 
edged the elder Tigranes, took his son prisoner, occupied the 
vassal states Gordyene and Osroene for the Romans, and denied 
the title of "king of kings," which Phraates had adopted again, 
to  the Parthian king (Plut. Pomp. 33, 38; Dio. Cass. xxxvii. 5 
seq.). About 5 7  Phraates was murdered by his two sons, Orodes 
I. and Mithradates 111. 

4. PHRAATES IV.,'son of Orodes I., by whom he was appointed 
successor in 37 B.c., after the death of Pacorus. H e  soon murdered 
his father and all his thirty brothers (Justin xlii. 5; Plut. Crass. 
33 ; Dio Cass. xlix. 23). H e  was attacked in 36 by-Antonius (Mark 
A~itony), who marched through Armenia into Media Atropatene, 
and was defeated and lost the greater part of his army. Believing 
himself betrayed by Artavasdes, king of Armenia, he invaded his 
kingdom in 34, took him prisoner, and concluded a treaty with 
another Artavasdes, king of Atropatene. But when the war with 
Octavianus Augustus broke out, he could not maintain his con- 
quests; Phraates recovered Atropatene and drove Artaxes, the 
son of Artavasdes, back into Armenia (Dio. Cass. xlix. 24 seq., 
39 seq., 44; cf. li. 16; Plut. Antonius, 37 seq.). But by his many 
cruelties Phraates had roused the indignation of his subjects, who 
raised Tiridates 11. to  the throne in 32. Phraates was restored by 
the Scythians, and Tiridates fled into Syria. 

The Romans hoped that Augustus would avenge the defeat of 
Crassus on the Parthians, but he contented himself with a treaty, 
by which Phraates gave back the prisoners and the conquered 
eagles (20 B.c., Mon. Anc. 5 ,  40 seq.; Justin xlii. j) ; the king- 
dom of Armenia also was recognized as a Roman dependency. 
Soon afterwards Phraates, whose greatest enemies were his own 
family, sent five of his sons as hostages to Augustus, thus acknowl- 
edging his dependence on Rome. This plan he adopted on the 
advice of an Italian concubine whom he made his legitimate wife 
under the name of "the goddess Musa"; her son Phraates, com- 
monly called Phraataces ( a  diminutive form), he appointed suc- 
cessor. About 4 B.C. he was murdered by Musa and her son 
(Joseph. Ant. xviii. 2,4). 

5. PHRAATES V., or PHRAATACES, the younger son of Phraates 
IV. and "the goddess Musa," with whom he is associated on his 
coins. Under him a war threatened to break out with Rome about 
the supremacy in Armenia and Media. But when Augustus sent 
his adopted son Gaius Caesar into the east in order to invade 
Parthia, the Parthians preferred to  conclude a treaty (A.D. I )  by 
which once again Armenia was recognized as in the Roman sphere 
(Dio. Cass. lv. 10; Velleius ii. 101). Soon after Phraataces and his 
mother were slain by  the Parthians, about A.D. 5 (Joseph. Ant. - -  - 
xviii. 2 ,  4). (ED. M.) 

PHRANTZA, GEORGE [GEORGIOS PHRANTZES] (1401-C. 
~ 4 7 7 ) ,  the last Byzantine historian, was born in Constantinople. 
At an early age he became secretary to  Manuel 11. Palaeologus, 
and rose to the position of great logothete (chancellor). At the 
capture of Constantinople by  the Turks (1453) he fell into their 
hands, but managed to escape to Peloponnesus. After the down- 
fall of the Peloponnesian princes (1460) Phrantza retired to the 
monastery of Tarchaniotes in Corfu. Here he wrote his Chronicle, 
with an account of the house of the Palaeologi from 1258-1476. 

Edilions by I.  Bekker (1838) in the Corpz~s scriptortlm hist. byz., 
and in J .  P. Migne, Patrologia graeca, clvi.; see also C. Krumbacher, 
Geschichte der byzantinisclzen Lit~ratzlr (1897). 

PWRAORTES, the Greek form of Fravartish, king of Media. 
According to Herodotus (i. 102) he was the son of Deioc~s ,  and 
began the Median conquests. He first subjugated the Persians, 
and then a great many other peoples of Asia, till a t  last he at- 
tacked the Assyrians, but was defeated and killed in a battle, after 
a reign of 2 2  years (about 646-625 B.c.; but perhaps, as G. 
Rawlinson supposes, the 53 years of Deioces ought in reality to be 
transferred to  him). From other sources we obtain no informa- 
tion whatever about Phraortes; but the data of the Assyrian in- 
scriptions prove that Assur-bani-pal (see BABYLONIA AXD AS- 
SYRIA), a t  least during the greater part of his reign, maintained the 
Assyrian supremacy in Western Asia, and that in  645 he conquered 
Susa. The Medians too were subject to him as far as the Elburz 
and the central Iranian desert. 

When after the assassination of Smerdis all the Iranian tribes, 
the Babylonians and the Armenians rebelled against Darius and 
the Persian rule, "a man of the name of Fravartish (i.e., Phra- 
ortes), a Mede, rebelled in Media and spoke to the people thus: 
I am Khshathrita, of the family of Uvakhshatra (Cyaxares)." 
H e  reigned for a short time, but was defeated by  Hydarnes, and 
afterwards by Darius himself, taken prisoner in Rhagae (Rai),  
and executed in Ecbatana (520 B.c.; see inscription of Darius a t  
Behistun). (ED. M.) 

PHRENOLOGY, the name given t o  the empirical system of 
psychology formulated by F. J. Gall, about the year 1500 and 
developed by his followers, especially by J. K.  Spurzheim and 
G. Combe. The, principles upon which it is based are five: ( I )  
the brain is the organ of the mind; (2) the mental powers of man 
can be analysed into a definite number of independent faculties; 
(3) these faculties are innate, and each has its seat in a definite 
region of the surface of the brain; (4) the size of each such 
region is the measure of the degree to  which the faculty seated 
in it forms a constituent element in  the character of the indi- 
vidual; (5) the correspondence between the outer surface of the 
slrull and the contour of the brain-surface beneath is sufficiently 
close to  enable the observer to recognize the relative sizes of these 
several organs by the examination of the outer surface of the head. 
I t  professes primarily to  be a system of psychology, but its sec- 
ond and more popular claim is that it  affords a method whereby 
the disposition and character of the subject may be ascertained. 

T h e  Facul t i es  and T h e i r  Localities.-The system of Gall 
was constructed by a method of pure empiricism, and his so-called 
organs were for the most part identified on slender grounds. 
Having selected the place of a faculty, he examined the heads of 
his friends and casts of persons with that peculiarity in common, 
and in them he sought for the distinctive feature of their char- 
acteristic trait. Some of his earlier studies were made among 
low associates, in gaols and in lunatic asylums, and some of the 
qualities located by him were such as tend to become perverted 
to crime. These he named after their excessive manifestations, 
mapping out organs of murder, theft, etc.; but as  this cast some 
discredit on the system the names were changed by Spurzheim, 
who claimed as his the moral and religious considerations asso- 
ciated with it. Gall marked out on his model of the head the 
places of twenty-six organs as round enclosures with vacant inter- 
spaces. Spurzheim and Combe divided the whole scalp into oblong 
and conterminous patches (see the accompanying figures) and 
separated the component faculties of the human mind into two 
great groups, subdivided as follows:- 

I. Feelings, divided into- 
I. Propensities, internal impulses inviting only to certain 

actions. 
2. Sentiments, impulses which prompt to emotion as well as 

to action. 
A.  Lower-those common to man and the lower animals. 
B. Higher-those proper to man. 

11. Intellectual faculties. 
I. Perceptive faculties. 
2.  Reflective faculties. 

In  the following list the localities are appended to the names, 
which are mostly the inventions of Spurzheim. Gall's names are 
placed in brackets. For topography, Broca's names are adopted. 

Propensities.- I. Amativeness (Ittstim-t dc la ~ene'ration), 



PHRENOLOGY 
median, below the inion. 

2. Philoprogenitiveness (Antour de la prog6&ture), median, on 
the squama occipitis. 

3. Concentrativeness, below the obelion and over the lambda. 
4. Adhesiveness (Amitie'), over the lateral area of the lamb- 

doidal suture. 
5. Combativeness (Instinct de la ddfense), above the asterion. 
6. Destructiveness (Instinct carnassier), above the ear meatus. 
6a. Alimentiveness, over the temporal muscle and above the 

ear. 

7. Secretiveness (Ruse, Finesse), the posterior part of the 
squamous suture. 

8. Acquisitiveness (Sentiment de la proprie'te'), on the upper 
edge of the front half of the squamous suture. 

g. Constructiveness (Sens de me'chanique), on the stephanion. 
The organ of Vitativeness, or love of life, is supposed by Combe 

to be seated at the base of the skull. 
Lower  Sentiments.-10. Self-esteem (Orgueil, fiertb), at and 

immediately over the obelion. 
11. Love of Approbation (Vatzite'), outside the obelion. 
I z. Cautiousness (Circonspection), on the parietal eminence. 
Superior  Sentiments.-13. Benevolence (Bonte'), on the mid- 

dle of the frontal bone in front of the coronal suture. 
14. Veneration (Sentiment re'ligieux), median at  the bregma. 
I 5. Conscientiousness, Believingness (Forster), unknown to 

Gall; reco~nized by Spurzheim usually from its deficiency, and 
placed between the last and the parietal eminence. 

16. Firmness (Fermete'), median, on the sagittal suture from 
behind the bregma to the front of the obelion. 

17. Hope, not regarded as primary by Gall, who believed hope 
to be akin to desire and a function of every faculty which desires 
and left this territory unallocated. 

18. Wonder, said to be large in vision-seers and many psychic 
researchers. A second similar organ placed between this and the 
next is called Mysterizingness by Forster, and is said to be the 

seat of belief in ghosts and in the supernatural. 
19. Ideality (Poksie), noted by Gall from its prominence in the 

busts of poets; said to be the part touched by the hand when 
composing poetry. 

20.  Wit (Esprit caustique), the frontal eminence. 
2 I.  Imitation (Facultk d'imiter), disposition to mimicry, placed 

between Benevolence and Wonder. 
Perceptive Faculties.-22. Individuality, over the frontal 

sinus in the middle line. 
23. Form (Me'moire des personnes), capacity of recognizing 

faces; gives a wide interval between the eyes. 
24. Size, over the trochlea a t  the orbital edge. 
25. Weight, outside the last on the orbital edge and, like it, 

over the frontal sinus. 
26. Colour, also on the orbital edge external to the last. 
27. Locality (Sens de localite'), placed above Individuality on 

each side, and corresponding to the upper part of the frontal sinus 
and to the region immediately above it. 

28. Number, on the external angular process of the frontal 
bone. 

29. Order, internal to the last. 
30. Eventuality (Me'moire des choses), the median projection 

above the glabella. 
31. Time, below the frontal eminence and a little in front of 

the temporal crest. 
32. Tune (Sens des rapports des tons), on the foremost part of 

the temporal muscle. 
33. Language (Serz des mots), behind the eye. 
Reflective Faculties.-34. Comparison (Sagacite' compara- 

tive), median, at  the top of the bare region of the forehead. 
35. Causality (Esprit me'taphysique), the eminence on each side 

of Comparison. 
Anatomical  a n d  Physiological Considerations.-The 

teaching of anatomy with regard to phrenology may be summar- 
ized thus: ( I )  the rate of growth of brain is concurrent with the 
rate of development of mental faculty; ( 2 )  there is some degree 
of structural differentiation as there are varying rates of develop- 
ment of different parts of the cerebral surface; (3) there is no 
accordance between the regions of Gall and Spurzheim and defi- 
nite areas of cerebral surface. 

That the brain is the organ of the mind is now universally 
received. While i t  is probable that certain molecular changes in 
the grey matter are antecedents or concomitants of mental phe- 
nomena, the precise nature of these processes, to what extent they 
take place, or how they vary among themselves have not as yet 
been determined experimentally; the occurrence of the change 
can only be demonstrated by some such coarse method as the 
altered pulsation of the carotid arteries, the increase of the tem- 
perature of the head, the abstraction, during brain-action, of blood 
from other organs as shown by the plethysmograph, or the forma- 
tion of lecithin and other products of metabolism in brain-sub- 
stance. 

Psychological Aspect.-There is a large weight of evidence in 
favour of the existence of some form of localization of function. 
So little is known of the physical changes which underlie psychi-, 
cal phenomena, or indeed of the succession of the psychical proc- 
esses themselves, that we cannot as yet judge as to the nature 
of the mechanism of these centres. So much of the psychic work 
of the individual life consists in the interpretation of sensations 
and the translation of these into motions that there are strong 
a priori grounds for expecting to find that much of the material 
of the nerve-centres is occupied with this kind of work, but in 
the present conflict of experimental evidence i t  is safer to suspend 
judgment. That these local areas are not centres in the sense of 
being indispensable parts of their respective motor apparatus is 
clear, as the function abolished by ablation of a part returns, 
though tardily, so that whatever superintendence the removed 
region exercised apparently becomes assumed by another part of 
the brain. Experimental physiology and pathology, by suggesting 
other functions for parts of the brain-surface, are thus subversive 
of many details of the phrenology of Gall and Spurzheim. 

The fundamental hypothesis which underlies phrenology as a 
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system of mental science is that mental phenomena are resolv- 
able into the manifestations of a group of separate faculties. The 
assumption is contained in the definition that the exercise of a 
faculty is the physical outcome of the activity of the organ, and 
in several of the standard works this is illustrated by misleading 
analogies between these and other organs; thus the organs of 
benevolence and of firmness are said to  be as distinct as the liver 
and pancreas. 

Adverse Conc1usi0ns.-"Die Schadellehre ist allerdings nicht 
so sehr Irrthum in der Edee als Charlatanerie in der Ausfiihrung," 
says one of its most acute critics. Even though no fault could 
be found with the physiology and psychology of phrenology, it  
would not necessarily follow that the theory could be utilized 
as  a practical method of reading character; for, although the inner 
surface of the skull is moulded on the brain, and the outer sur- 
face approximates t o  parallelism thereto, yet the correspondence 
is sufficiently variable t o  render conclusions therefrom uncertain. 
The spongy Iayer or diploe which separates the two compact 
tables may vary conspicuously in amount in different parts of the 
same skull, as in the cases described by Professor Humphry 
(Journ .  of Anat., viii. 137). The frontal sinus, that opfl~obrizcm 
phrenologicum, is a reality, not unfrequently of large size, and 
may wholly occupy the regions of five organs. The centres of 
ossification of the frontal and parietal bones, the muscular crests 
of these and of the occipital bones also, differ in their prominence 
in different skuIls. Premature synostoses of sutures mould the 
brain without doing much injury t o  its parts. I n  such cases there 
are  compensatory dilatations in other directions modifying some- 
times t o  an extreme degree the relation of brain-surface to  skull- 
surface. The writer has found such displacements in extremely 
scaphocephalic skuus; the same is true of accidental deformations 
due to  pressure on the infantile skull before it  consolidates. 

All these and other cogent reasons of a like kind, whose force 
can be estimated by those accustomed to deal with the compo- 
nent soft parts of the head, should lead phrenologists to be care- 
ful  in predicating relative brain-development from skull-shape. 
Psychology, physiology and experience alike contribute to dis- 
credit the practical working of the system and t o  show how 
worthless the so-called diagnoses of character really are. I ts  appli- 
cation by those who are its votaries is seldom worse than amusing, 
but it  is capable of doing positive social harm, as in its proposed 
application to the discrimination or selection of servants and other 
subordinate officials. 

B ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ . - - P r o c h a s k a , ~ u n c t i o n s  of the Xervous System (tr. 
b y  Laycuck, in Sydenham Society's series, 1851) ; Gall, Recherckes 
w r  Ee sys t t~ne  nerveux, etc. (Paris, x809), Amtomie et physiologie du  
systtme nerveux, etc. (Paris, 1810-191, Traitd des dispositions inne'es 
de Pime et de Pesprit (Paris, 1811) and Sur les fonctions du cerveau 
(1825) ; Spurzheim, The Physiognomical System of Gall and Sflurzheim 
(London, 181j), Phrenology, or the Doctrine o f  the Mind (182$), and 
The Anatomy of the Human Brain (1826) ; Gordon, Observattons on 
the Sbructure of the Brain, comprising an estimate of the Cluims o f  
Gall and Spurzheim, etc. (1817) ; Mariano Cubi y Solar, Le~ons  de 
phre'nologie (Paris, 1857) i Morgan, Phrenology; Donovan, Phrenol- 
ogy; Struve and Hirschfeld, Zeits~hrif t  fur Phrenologie (Heidelberg, 
1843-45) ; Phrenological Jourlaal (20 vols., 1823-47) ; Lelut, 
Qdest ce que la ;Dhre'nologie? (1836), and Rejet de Porganologie 
ph7&ologiqz~e (1843) ; Scheve, Katechismus der Phrenologie (Leipzig, 
1896) ; Tupper, Enquiry into Dr. GalPs System (1819) ; Wayte, Anti- 
phrenology (1829) ; Stone, Observations on the Phrenological Develop- 
ment o f  Murderers (Edinburgh, 1829) ; Epps, Horae Phrenologicae 
(r8ag);  Crock, Compendium of  Phrenology (1878) ; Aken, Plrreno- 
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(A. MAC.; X.) 

PHRYGIA, the name of a large district of Asia Minor in 
ancient times, derived from a people whom the Greeks called 
CPpiry~s; i.e., "freemen." Taken a t  its widest extent, Phrygia 
comprised the whole north-west and centre of Asia Minor as far  
as  the river Halys and the southern mountain-edge of the penin- 

sula, and had sea fronts on the Black sea and the Aegean. But  
most ancient authors confined the name t o  an inland district 
stretching roughly from long. 29" to  32" or  33', and from lat. 
38" to  40°; and the real core of Phrygia a t  all times lay in  the 
comparatively small plateau between the river Sangarius and 
the upper course of the Maeander. 

Phrygia in its narrower sense is a table-land 3,000-5,000 ft., 
dotted with isolated mountains that rise to 8,oooft., and inter- 
sected by several river-systems, in particular that  of the Sangarius 
in the north-east, of the upper Hermus in the west, and of the 
upper Maeander in the south. I t s  deep-cut valleys are we11 suited 
to the cultivation of cereals and of the vine, but in  general the 
rainfall of the country is too scanty and irregular for  the growth 
of crops or of forest, and the dry, bare uplands are best adapted 
to rough grazing. The mineral wealth of Phrygia is inconsiderable. 
Iron was formerly worked in the district of Cibyra, mercury, 
cinnabar and copper in the neighbourhood of Iconium; but the 
most notable product was the marble of Docimium, a white stone 
streaked with veins of violet. 

The principal line of communications across Phrygia was a 
route which rose steeply out of the Hermus valley and traversed 
the entire length of the plateau in a somewhat irregular line, 
proceeding a t  first in a north-easterly direction to Dorylaeum, 
thence eastward past Gordium and Ancyra to  the old Hittite 
capital a t  Boghaz-Keui. This road eventually formed part of 
the "Royal road," by which the Achaemenid kings of Persia con- 
nected Sardes and the Aegean seaboard with their capital a t  Susa. 
I t  appears a t  all times t o  have served a military and adminis- 
trative rather than a commercial purpose. The southern edge of 
Phrygia was crossed by another trunk road which ascended the 
valley of the Lycus (a tributary of the Maeander) to  Apameia- 
Celaenae, and thence led to  Iconium and across Mt.  Taurus into 
Syria. This route was much used by the Seleucid kings of 
Syria and by the Romans, and was probably a t  every period the 
chief line for commercial traffic t o  the Aegean sea. The scenery 
of Phrygia is generally monotonous. Even the mountainous dis- 
tricts rarely show striking features or boldness of character. 

T h e  P h r y g i a n  Immigration.- It may be taken for granted 
that the population of Phrygia always contained a large element 
of that indigenous "Asianic" stock, whose survival to  the present 
day has been noted by modern travellers. T h e  persistence of 
this element in ancient times is indicated by the continued prev- 
alence of native Asianic cults in Phrygia. (See p. 853.) But 
the Phrygians properly so-called were an immigrant folk. Ac- 
cording to Greek tradition they entered Asia Minor from Thrace 
or Macedonia; and this tradition is confirmed by  the fact that 
their language was certainly Indo-European. 

For the date of the Phrygian immigration the best evidence is 
found in Homer, who represents the Phrygians as rendering aid t o  
King Priam a t  the siege of Troy, in return for assistance which 
he had given to them in their wars against the Amazons (=the 
Hittites?) on the banks of the Sangarius. This story indicates that 
the Phrygians had entered Asia Minor some time before 1200 
B.C. A date not later than 1500 B.C. has been inferred from the 
furniture of certain burial-mounds in north-western Asia Minor, 
which resemble the contents of Macedonian tumuli of the early 
second or late third millennium. 

I t  would appear from Homer that the incoming Phrygians 
made their principal settlement in the Sangarius valley. Their 
chief surviving monuments are also found in this valley (at 
Gordium), and on the adjacent plateau to the south-west of the 
Sangarius. But it is probable that about 1000 B.C. all the northern 
and central parts of Asia Minor had come under Phrygian occu- 
pation. The extension of Phrygian power to  the western seaboard 
of Asia Minor may be inferred from a somewhat enigmatic Greek 
tradition, that in the 9th century B.C. they exercised a "thalas- 
socracy" or "lordship of the seas" in Aegean waters, and from 
the abundance of Phrygian remains on Mt.  Sipylus in the lower 
Hermus valley. The description of Sinope as a "Phrygian" town 
indicates a Phrygian settlement along the Black sea. Another 
Greek tradition, that the Armenians were an offshoot of the 
Phrygian stock, is supported by  the resemblance between the 
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Phrygian and the Armenian tongues. 

The expansion of the Phrygians into eastern Asia Minor is 
proved by the discovery of an inscription in the Phrygian lan- 
guage a t  Tyana in Cappadocia. This text, i t  is true, does not 
appear to be of earlier date than the 8th century B.C. But the 
presence of Phrygians on the borders of the Euphrates may per- 
haps be inferred from Assyrian records which relate victories 
by Tiglath-Pileser I .  (c. 1120 B.c.) and by Sargon (717-709 B.c.) 
over a tribe named the Mushki. The fact that in one of Sargon's 
inscriptions the chief of the Mushki bears the name "Mita" sug- 
gests that the Mushki were Phrygian, or a t  least had Phrygian 
rulers, for  "Mita" or "Midas" was a common name among the 
kings of Phrygia proper. 

The relation between the Phrygians and the Hittites, who were 
the predominant people in Asia Minor c. 1500 B.c., is not yet 
quite clear. The existence of a group of rock-carvings in Hittite 
style, extending from Ancyra to  Sardes and Smyrna, suggests 
that Phrygia proper may a t  one time have been under Hittite 
government, but the character of Hittite influence in north- 
western Asia Minor still remains uncertain. On the other hand 
there is little doubt that the decline of Hittite culture and the 
disappearance of Hittite power from Asia Minor after 1000 B.C. 
was in large measure due to the expansion of the Phrygians over 
the peninsula. 

Dec l ine  of Phrygia.-About 1000 B.C. the Phrygians had 
penetrated southward in Asia Minor as far as the Hermus and 
the Maeander, and eastward to the Halys, if not to  the Euphrates. 
But over the greater part of this territory they were unable to  
consolidate their power, or to extend their culture. East of the 
Halys they'disappear from history about 700 B.C. Their frontage 
on the Black sea was taken from them by the Bithynians, who 
probably entered Asia Minor from Europe soon after 1000 B.C. 
Their access to  the Aegean was shut off a t  some unknown date 
by the Greek colonists of the coastland and by the Lydians of 
the Hermus valley. After 800 B.C. the only districts which re- 
mained in Phrygian occupation were the tableland between the 
Sangarius and the Hermus, and the borderland of the Dardanelles 
and the Sea of Marmora, known later as "Hellespontine Phrygia." 

I n  the 8th century B.C. Phrygia proper achieved a consider- 
able measure of prosperity under a line of kings who had their 
capital a t  Gordium and were called alternately "Gordius" and 
"Midas." The last and greatest of this dynasty was a king Midas 
who reigned, according to Greek chronologers, from 738 to 695 
B.C. This ruler cultivated close relations with the Greeks. He was 
the first foreign ruler to dedicate offerings to Apollo a t  Delphi, 
and he took to wife the daughter of Agamemnon, king of the 
Aeolic Greek city of Cyme. His name may still be read on his 
tomb in the "Midas city," one of the most notable remains of 
Phrygian art. 

Soon after 700 B.C. the reign of Midas was brought to a sudden 
end by the incursion of a Thracian people named the Cimmerians, 
of which Greeks, Lydians and Assyrians felt the force, but the 
Phrygians took the full brunt. By the second half of the 7th 
century the Cimmerians disappeared from Asia Minor without 
leaving a trace, but Phrygia was now so far enfeebled that it  fell 
under the dominion of the neighbouring kingdom of Lydia. 

P h r y g i a  u n d e r  Fore ign  Rule.-Under the Lydian rule 
Phrygia seems to have recovered some of its former prosperity. 
I f  the dates usually assigned to Phrygian monuments are correct, 
Phrygian art reached its highest development about 600 B.C. A 
resumption of commerce with the Greeks a t  this period is indi- 
cated by  finds of Corinthian pottery a t  Gordium. But after the 
conquest of Lydia by  the Persians (546 B.c.) Phrygia shared in 
the general decline which now befell western Asia Minor; nothing 
more is heard of its trade with the Greeks, except that i t  was a 
favourite hunting-ground for Greek slaves. I t  formed one large 
Persian province, but about 400 B.C. i t  was divided into two por- 
tions, "Great Phrygia" and Hellespontine Phrygia. 

After two centuries of uneventful history under Persian rule 
Phrygia passed into the hands of Alexander of Macedon, who 
visited Gordium (333 B.c.) and there cut the "Gordian knot"; 
legend declared that this knot, which secured the yoke to the 

shaft of an archaic farm-wagon, had been tied by Gordius, the 
founder of the Phrygian dynasty, and that whosoever might 
unravel it  should become lord of Asia. After Alexander's death 
Phrygia became a battle-ground for the contending forces of his 
former marshals. At first it formed the nucleus of the territory 
of Antigonus, who set up his capital a t  Celaenae; but  after the 
decisive action a t  the neighbouring site of Ipsus (301 B.c.) i t  was 
transferred to Seleucus as an annex to the kingdom of Syria. 

About 2 7 ;  B.C. all the Phrygian lands east of the Sangarius 
came into the possession of a horde of Celtic invaders from the 
Danube lands and was renamed Galatia. The western portion of 
Phrygia a t  the same time was taken from the kings of Syria by 
the newly-founded monarchy of Pergamum. For nearly a cen- 
tury the Phrygian territory remained a bone of contention be- 
tween the kings of Pergamum and Syria and the Galatian Celts, 
until in 189 B.C. the Romans expelled the Syrian kings from Asia 
Minor, confined the Celts to Galatia, and left the western half 
of the peninsula under the undisputed control of the Pergamene 
rulers. After the annexation of the Pergamene kingdom by Rome 
in 133 B.c., Phrygia west of the Sangarius became part of the 
province of Asia, and remained in this condition until c. A.D. 300, 
when the emperor Diocletian constituted it  into two independent 
provinces, Phrygia Prima and Secunda. Under the Byzantine 
empire the name Phrygia disappeared altogether. 

ECONOMIC LIFE AND CULTURE 
Economic Conditions.-Phrygia was a t  all times an agricul- 

tural and, still more, a pastoral land. The only industrial products 
of greater importance were the marble of Docimium, which was 
exported in large quantities to  Rome under the empire, and the 
dark-coloured woollens of Laodiceia and Colossae (in South 
Phrygia, on the River Lycus). The southern border of Phrygia, 
as we have seen, was traversed by  a trade route which, in the 
days of Greek and Roman rule, attained considerable importance. 
On the other hand the Royal road, which ran through the heart of 
Phrygia, played no great part as a highway of commerce, and 
there is no evidence of any notable quantity of traffic having 
been carried along the valley of the Sangarius. Phrygia's chief 
source of wealth lay in its grasslands, which produced fine 
breeds of horses and of sheep. The horses were exported as far 
as Rome for use in the circus. The sheep provided a clip of 
wool which supplied the looms, not only of Phrygia itself, but 
also of Miletus, Pergamum and other Greek centres of the textile 
industry. @ 

Under economic conditions such as these, Phrygia was always 
a land of villages rather than of cities. I n  the days of the native 
monarchy Gordium and the "Midas city" grew t o  be consider- 
able towns, and Celaenae (subsequently renamed Apameia) was 
probably at  all times a trading centre of some importance. Under 
the rule of the Syrian and Pergamene dynasties a number of new 
cities with a predominantly Greek population were founded, but 
most of. these were little more than garrison towns or settlements 
of veterans: the only places that require mention here are the 
industrial cities of Laodiceia and Colossae (noticed above). The 
villages were usually built on the slopes of the lower hills, near 
the site of a temple or of a great landowner's manor-house. The 
soil for the most part belonged to the successive kings or over- 
lords of the Eountry, to their principal vassals, and to the priest- 
hoods of the more important temples. The actual cultivators 
lived mostly in a condition of serfdom. 

Culture.-The history of Phrygian ar t  is not easy to  trace, 
because the chronological order of the surviving monuments is 
not yet certain. I t s  most typical products are rock-cut tombs 
and houses, and ornamented rock-facades. The entrances t o  the 
tombs are often decorated with a gable like that of a Greek 
temple, supported on pillars in a primitive Dorian or Ionic style. 
The subjects most commonly represented in the sculptured reliefs 
are the native goddess Cybele, and pairs of rampant lions, he- 
raldically opposed. Another characteristic ornament consists of 
a maeander pattern carved in flat relief. The native pottery is 
ornamented with geometric patterns in matt  paint. I n  the rela- 
tions of Phrygian art to  that of other peoples the one clear point 
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is that its technique of rock-carving bears close resemblance to  
that of the Hittites, as exhibited a t  Boghaz-Keui and in eastern 
Asia Minor, and was probably borrowed from this people. The 
maearlder patterns, which are no doubt in imitation of tapestry 
work, also appear to have been derived from Hittite models, and 
it was perhaps through a Hittite medium that the heraldic lions 
and the Ionic pillars were introduced into Phrygia from Meso- 
potamia. The gables and the Doric columns of the Phrygian 
rock-tombs are strongly reminiscent of archaic Greek art, and it  
is not unlikely that they are Greek in origin. I n  general, the 
Phrygian artists were not inventive, but they knew how to adapt 
to their own uses whatever they borrowed from their neighbours. 

Phrygian music is only known to us from the descriptions of 
Greek critics, who considered it  too florid and exciting. I t s  
favourite instrument was a double flute, which the Greeks re- 
garded as the prototype of their own aulos. But the double flute 
was also known in prehistoric Crete, and can therefore not be 
regarded as a Phrygian invention. 

The alphabetic script of the Phrygians bears a closer re- 
semblance to  archaic Greek than to Phoenician; but its exact 
relation to either of these has not yet been determined. I t  is 
only represented by a few texts: all the later inscriptions from 
Phrygia are in Greek or Latin characters. The Phrygian tongue, 
which may best be studied in the fairly numerous texts (mostly 
epitaphs) of the early centuries A.D., is akin to Armenian. In  the 
period of Greek and Roman rule it  gave way to Greek in the 
towns, but on the countryside it  remained in use until the 5th 
or 6th century A.D. (See ASIANIC LANGUAGES.) 

Religion.-The religion of Phrygia was plainly a composite 
product. The Phrygian immigrants of c. 1200 B.C. brought with 
them several typical Indo-European gods, such as Papas, the 
equivalent of the Greek Zeus, and Men, a male moon-deity. The 
god Sabazius, who was usually equated by ancient writers with 
the Thracian Dionysus, may be referred to the same group. But 
the gods of the Phrygian invaders were never able to  displace 
the original Asianic deities, of whom the foremost were Cybele, 
the "Great Mother," and Attis, a youth who died untimely but in 
death retained his beauty of figure. This couple, which had sev- 
eral parallels in the religions of the Near East, evidently repre- 
sented the generative force of nature and the vegetation that 
withers and blooms with each new season. The worship of these 
deities was highly orgiastic, and their priests, the so-called "galli," 
carried their devotion to the point of self-mutilation. The princi- 
pal sanctuary of Cybele stood a t  Pessinus, by Mt. Dindymus in 
central Phrygia, where a hierarchy of priests exercised theocratic 
rule over the inhabitants of the extensive temple estates. Not 
only did the cult of Cybele and Attis maintain itself against the 
religion of the Phrygian newcomers, but it  partially absorbed 
them. Kay more, it  more than held its own against the religions 
of Greece and Rome, and it competed against these on European 
soil. The worship of Cybele spread to Greece in the 5th century 
B.c.; in 204 B.C. it  was officially established at  Rome; in the days 
of the Roman empire it  was carried on the tide of oriental immi- 
gration into every part of Italy and penetrated the western 
provinces as  far as  the Rhineland and Britain. Thus the religion 
of Phrygia was its most distinctive contribution to ancient Medi- 
terranean civilization. The influence of the native Asianic re- 
ligion may also be traced in the various heresies, and especially 
the heresy of Montanus (himself a Phrygian), that arose in 
Phrygia after the spread of Christianity. Nevertheless the con- 
version of Phrygia to Christianity was remarkably early and 
complete. Christian inscriptions begin there in the 2nd century 
and are abundant in the third. I n  all probability the mass of the 
people had been converted by 300, and Eusebius is no doubt 
correct in saying that in one Phrygian city a t  that time every 
soul was a Christian. 

BIBLIOGRAPHY.-(a) TopograpIzy and Monuments.-Recent records 
of exploration will be found in the numerous books and articles of 
Sir William Ramsay, especially in his Cities and Bishoprics of Phrygia 
(1895-971, and in the Journal of Hellenic Studies (1882 ff.). The re- 
sults of the German excavations at Gordium are set forth in Korte, 
Gordion (1904). (6) Art.-Ramsay, Studies in the History and Art 
of the Eastern Provinces (1906) ; Korte, op. cit.; Perrot, History of 

Art in Phrygia, Lydia, Caria, and Lycia. (Engl. transl., 1892). (c) 
Language.-Most of the surviving texts in Phrygian have been col- 
lected by W. M. Calder in Journ. Hell. Stud. (1911 and 1913). (d) 
Religion.-Ramsay, in Hastings' Encyclopaedia of Religiolt and Eth- 
ics, ix., p. 900-911. (e) History.-No comprehensive book on the sub- 
ject has been written. Much useful information will be found in D. G. 
Hogarth's chapters in the Cambridge Ancient History, vols. ii. and iii. 
(1924-25). (M. C.) 

PHRYNE, Greek courtesan, lived in the 4th century B.C. Her 
real name was Mnesarete, but owing to her complexion she was 
called Phryne (toad). She was born a t  Thespiae in  Boeotia, but 
seems to have lived at  Athens. She acquired so much wealth that 
she offered to rebuild the walls of Thebes, on condition that the 
words "Destroyed by Alexander, restored by Phryne the court- 
esan," were inscribed upon them. On the occasion of a festival 
of Poseidon at  Eleusis she laid aside her garments, let down her 
hair, and stepped into the sea in the sight of the people, thus 
suggesting to the painter Apelles his great picture of Aphrodite 
Anadyomene, for which Phryne sat as model. She was also 
(according to some) the model for the statue of the Cnidian 
Aphrodite by Praxiteles. When accused of profaning the Eleusin- 
ian mysteries, she was defended by the orator Hypereides. When 
i t  seemed as if the verdict would be unfavourable, he rent her 
robe and displayed her bosom, which so moved her judges that 
they acquitted her. A statue of Phryne, the work of Praxiteles, 
was placed in a temple a t  Thespiae by the side of a statue of 
Aphrodite by the same artist. 

See Athenaeus, pp. 558, 567, 583, 585, 590, 591; Aelian, Var. Hist. 
ix. 32; Pliny, Nat. Hist. xuxiv. 71. 

PHRYNICHUS. I. Son of Polyphradmon and pupil of 
Thespis, one of the earliest of the Greek tragedians. Some of the 
ancients, indeed, regarded him as the real founder of tragedy. H e  
gained his first poetical victory in 511 B.C. His most famous 
play was the Captztre of Miletzls. The audience was moved to 
tears, the poet was fined for reminding the Athenians of their 
misfortunes, and it  was decreed that no play on the subject 
should be produced again. I n  476 Phrynichus was successful 
with the Phoenissae, celebrating the victory of Salamis and 
especially the deeds of Themistocles, who was choragus. Phry- 
nichus is said to  have died in Sicily. H e  introduced a separate 
actor as distinct from the leader of the chorus, and thus laid the 
foundation of dialogue. But in his plays, as in the early tragedies 
generally, the dramatic element was subordinate to  the chorus. 
According to Suidas, Phrynichus first introduced female char- 
acters on the stage (played by men in masks), and made special 
use of the trochaic tetrameter. 

Fragments in A. Nauck, Tragicorum graecorum fragmentu (1887). 
2. A poet of the Old Attic comedy and a contemporary of 

Aristophanes. His first comedy was exhibited in  429 B.C. H e  
composed ten plays, of which the Solitary (hfovb~ponos) was 
exhibited in 414 along with the Birds of Aristophanes, and gained 
the third prize. The Muses carried off the second prize in 405, 
Aristophanes being first with the Frogs, in which he accuses 
Phrynichus of employing vulgar tricks to  raise a laugh, of plagiar- 
ism and bad versification. 

Fragments in T. Kock, Comicorum atticorum fragmenta (1880). 
3. PHRYNICHUS ARABIUS, a grammarian of Bithynia, lived in 

the 2nd century A.D. According t o  Suidas he was the author of 
( I )  an Atticist, in two books; ( 2 )  T L B E ~ ~ V W V  ( T U Y U ~ W Y ~ ,  a col- 
lection of subjects for discussion; (3) ~ O ~ L G T L K ? ~  T C L P ~ G K ~ U ? ~  

or Sophistical Equipment. The work was learned, but prolix and 
garrulous. A fragment contained in a Paris ms. was published 
by B. de Montfaucon, and by I .  Bekker in his Anecdota graeca 
(1814). Another work of Phrynichus, not mentioned by Photius, 
but perhaps identical with the Atticist mentioned by Sui'dns, the 
Selection ('E~Xoyfi) of Attic Words and Pltrases, is extant. I t  is 
a collection of current words and forms which deviated from the 
Old Attic standard, and is interesting as illustrating the changes 
through which the Greek language had passed between the 4th 
century B.C. and the and century A.D. 

Editions of the 'E~hoyf i ,  with valuable notes, have been published 
by C. A. Lobeck (1820) and W. G .  Rutherford (1581) ; Lobeck devotes 
his attention chiefly to the later, Rutherford to the earlier usages 
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noticed by Phrynichus. See also J. Brenous, De Phrynicho Atticista 
(1895). 

4. An Athenian general in the Peloponnesian War. H e  took a 
leading part in establishing the oligarchy of the Four Hundred a t  
Athens in 411 B.c., and was assassinated in the same year (Thu- 
cydides viii.) . 

PHTHALIC ACIDS, the name given to the three isomeric 
benzene-dicarboxylic acids, C6H4(COzH)2: ( I )  ortho, or phthalic 
acid; ( 2 )  meta, or isophthalic acid; (3) para, or terephthalic acid. 
The most important is the first, as it  forms the starting material 
in the production of many synthetic dyes and of the synthetic 
resin, g l ~ p t a l ,  glyceryl phthalate. 

Phthdic acid was obtained by  Laurent in  1836 by oxidizing 
naphthalene tetrachloride, and, believing it  to be a naphthalene 
derivative, he named i t  naphthalenic acid; Marignac showed Lau- 
rent's supposition to be incorrect, upon which Laurent gave it its 
present name. I t  was formerly manufactured by oxidizing naph- 
thalene tetrachloride (prepared from naphthalene, potassium 
chlorate and hydrochloric acid) with nitric acid, or by oxidizing 
the hydrocarbon with fuming sulphuric acid, using mercury or 
mercuric sulphate as a catalyst (German pat, 91,202). These 
methods have been superseded by  a catalytic process in which air 
and naphthalene vapour are passed over heated vanadium pent- 
oxide; the yield is upwards of 80% of phthalic anhydride, which 
is readily separated by fractional sublimation from unchanged 
naphthalene. Phthalic acid forms white crystals, melting at  213' 
with decomposition into water and phthalic anhydride; the latter 
forms long white needles, melting at  128' and boiling at  284'. 

Phthalyl chloride, CsH4(COC1)2 or CsH4(CC12) (CO)O, formed 
by heating the anhydride with phosphorus pentachloride, is an oil 
solidifying a t  o 0  and boiling a t  275'. In  some reactions it behaves 
as having the first formula, in others as having the second. 
Phthalyl chloride with phosphorus pentachloride gives two 
phthalylene tetrachlorides, one melting a t  88' and the other at  
4?O. They cannot be changed into one another, and have been 
given the formulae CsH4(CC13) (COC1) and CsH4(CC12)20. 

Zsophthalic acid is obtained by oxidizing meta-xylene with 
chromic acid, or by fusing potassium meta-sulphobenzoate, or 
meta-bromobenzoate with potassium formate (terephthalic acid 
is also formed in the last case). I t  melts above 300°, and dis- 
solves in 7,800 parts of cold water and in 460 of boiling. 

Terephthalic acid, formed by oxidizing para-derivatives of 
benzene, or best by oxidizing caraway oil, a mixture of cpmene 
and cuminol, with chromic acid, is almost insoluble in water, 
alcohol and ether; i t  sublimes without melting when heated. 

PHTHISIS (ti'sis), a name formerly given (like "Consump- 
tion") to the disease of the lung now known as Tuberculosis 
(9.v.) from the wasting often observed. This wasting depends 
mainly upon secondary infection of tuberculous areas by pyo- 
genetic micrococci and is accompanied by much fever and pro- 
fuse sweating. Modern tendency is to  use the term "phthisis" 
only when implying the existence of this double infection. 

PHYFE, DUNCAN (c. 1768-1854), American cabinet- 
maker, was born near Inverness, Scotland, in 1768, came to the 
United States about 1783, and was apprenticed to a cabinet-maker 
in Albany. H e  moved to New York city in 1790 where he opened 
a shop, first in Broad Street, later in what is now Fulton Street. 
H e  made chairs, tables, settees, sideboards and other furniture, 
following his own adaptations of Sheraton and Adam styles and 
using chiefly mahogany. After 1820 he copied Empire styles. His 
best period was that in which he was under the influence of Shera- 
ton. Most of the Phyfe furniture is characterized by excellent 
proportions, graceful curves, the use of reeding and brass orna- 
mentation, the best known motifs being the acanthus leaf, the oak 
leaf, and the lyre. Duncan Phyfe died in New York, 1854. 

PHYLACTERY, a term applied in Matt. xxiii. 5 to the 
tefillin of the Jews on the assumption that these were amulets 
($vXa~r r jp~a) ,  against physical evil. Tefillin, either from ko, to  
attach, or 5k, whence nbon, prayer, are certain Pentateuchal texts 
which, in accordance with Exod. xii. 16 and Deut. vi. 5-9, were to 
be worn as constant reminders of God during the daily avoca- 
tions. Hence they were not used on Sabbaths and festivals, as 

the day itself was a reminder and the schools and markets were 
closed. The idea of such an outward sign is common. The modern 
habit of wearing a cross on a watchchain may be compared. RO- 
mans had tablets for memoranda hanging from the wrists. Isaiah 
xlix. 16 evidently denotes this custom. Possibly the origin is to  
be sought in  tattooing. Tefillin are worn on the hand and head, 
the verses being enclosed in leather boxes fixed in position by  
leather thongs. The hand phylactery has one compartment, i n  
which the texts figure on one parchment, the head phylactery 
having four such compartments, each with one text. The extracts 
are Ex, xiii. 1-10: I 1-16; Deut. vi. 4-9, xi. 13-21. 

BIBLIOGRAPHY.-For further details, illustrations and historical and 
critical views, see Jewish Encyclopedia, S.V. For the prayers and 
meditations, see S. Singer's Authorized Daily Prayer Book, pp. I9 sqq. 
For certain Jewish objections set A. Asher's Collected Writings, pp. 
8-89 (1916, privately printed). Linked with Tefillin are the Mezzizah 
(door text) and Ci~ i th  (fringes). The former is a text containing 
Deut. vi. 4-9 rolled in a glass or metal tube on the right-hand of each 
door, so that everyone who enten or leaves shall think of God (see 
Jew. Enc: s.v. Singer, op. cit., p. 292). The latter (see Jew. Enc. S.V. 
Fnnges) a based on Numbers xv. 37-41, which ordains the knotted 
tassel as a mnemonic. 

PHYLE, a mountain fortress, on a pass leading from Athens 
into Boeotia on the south-west end of Mt. Parnes; famous for 
its occupation by Thrasybulus at  the head of the Athenian exiles 
during the rule of the Thirty Tyrants in 404 B.C. Defending 
himself with the help of a snowstorm, he succeeded by a night 
march in seizing Munychia. 

PHYLLITE, in petrology, a group of rocks which are in prac- 
tically all cases metamorphosed argillaceous sediments, consisting 
essentially of quartz, chlorite and muscovite, and possessing a well- 
marked parallel arrangement or schistosity, so called from Gr. 
q5irXXov, a leaf, probably because they yield leaf-like plates, owing 
to their fissility. They form an intermediate term in the series 
of altered clays or shaly deposits between clay-slates and mica- 
schists. The clay-slates have a very similar mineral constitution 
to the phyllites, but are finer grained and are distinguished also by 
a very much better cleavage; in the phyllites also white mica 
(muscovite o r  sericite) is more abundant as a rule than in slate, 
and its crystalline plates are larger; the abundance of mica gives 
these rocks a glossy sheen on the smooth planes of fissility. 

A microscopical section of a typical phyllite shows green chlorite 
and colourless mica, both in irregular plates disposed in parallel 
order, with a greater or smaller amount of quartz which forms 
small lenticular grains elongated parallel to  the foliation. Grains 
or iron oxide (magnetite and haematite) and black graphitic dust 
are very commonly present. Felspar is absent or scarce, but some 
phyllites are characterized by  the development of small rounded 
grains of albite, often in  considerable numbers. The minute 
needles of rutile, so often seen in clay-slates, are not often met 
with in phyllites, but this mineral forms small prisms which may 
be intergrown with black magnetite; a t  other times it  occurs as 
networks of sagenite. Other phyllites contain carbonates (usually 
calcite but sometimes dolomite) in  flat or spindle-shaped crystals, 
which often give evidence of crushing. Very tiny blue needles of 
tourmaline are by no means rare in phyllites, though readily over- 
looked. Garnet occurs sometimes, a good example of the garnet- 
iferous phyllite being furnished by the whetstones of the Ardennes, 
in which there are many small isotropic crystals of manganesian 
garnet. Hornblende, often in branching feathery crystals, is a less 
frequent accessory. In some phyllites a mineral of the chloritoid 
group makes its appearance; this may be ottrelite, sismondine or 
other varieties of chloritoid, and occurs in large sub-hexagonal 
plates showing compiex twinning, and lying across the foliation 
planes of the rock. 

The structural variations presented are comparatively few. The 
most finely crystalline specimens have generally the most perfect 
parallel arrangement of their constituents. The foliation is gen- 
erally flat or linear, but in  some rocks is undulose or crumpled. 
From the imperfection of their cleavage phyllites are rarely 
suitable for roofing materials; their softness renders them value- 
less as road stones, but they are not uncommonly employed as  
inferior building materials. They are exceedingly common in all 
parts of the world where metamorphic rocks occur; as in the 
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Scottish Highlands, Cornwall, Anglesey, north-west Ireland, the 
Ardennes, the Harz Mountains, Saxony, the Alps, Norway, the 
Appalachians, the Great Lakes district in America, etc. 

(J. S. I?.) 
PHYLLOXERA, a genus of insects belonging to the group 

Phylloxerinae of the family Aphididae which comprises the aphides 
(9 .v . )  or plant lice. The Phylloxerinae are sometimes placed in 
a separate family of their own, since they differ from true aphides 
in characters exhibited in the wing-veins, and also in the fact that 

FIG. I.-ROOT INHABITING FORM 

the parthenogenetic forms lay 
eggs instead of producing living 
young. The genus Phylloxera 
includes over 30 species, the 
best known being the grape 
Phylloxera (P .  vastatrix), which 
is native to the United States. 
I t  was imported into Europe 
between 1858 and 1863, when 
American vines were brought 

OF T H E  PHYLLOXERA,  W ITH ITS over for grafting purposes, and 
PROBOSCIS INSERTED INTO T I S S U E  has since reached almost every 
OF ROOT OF V I N E  vine-growing country in  the 
world. The first definite European record was in England in 
1863; soon afterwards it  was identified in France where it 
rapidly spread through the vineyards of that country. By 1885 
it  had extended to most other European grape-producing coun- 
tries and had reached Algeria, Australia, and the Cape. It 
was first discovered in California in 1880, but there is evidence 
that it  was present in that State from about 18j8, being intro- 
duced along with American vines from east of the Rocky 
Mountains. I t  was the advent of the highly susceptible European 
grape that led t o  the Phylloxera becoming a pest in the Cali- 
fornian vineyards. The presence of this insect is manifested by 
the vines being stunted and bearing smaller and fewer leaves. 
When the disease is advanced the leaves are discoloured and galls 
are present on their under surface. These galls are wrinkled and 
hairy and their cavity communicates by means of an opening 
upon the upper surface of the leaf. If the roots be examined, 
numerous knotty swellings are found upon 
the smaller rootlets; a t  first yellowish in 
colour and fleshy, they finally assume a 
brown or black colour and become rotten. 
At the same time the grapes themseIves are 
arrested in their growth and their skins 
become wrinkled. The damage wrought by 
the Phylloxera is occasioned by the extrac- 
tion of the sap by  means of the piercing 
suctorial mouth-parts of this insect, and 
the subsequent deformation of the plant 
that is brought about. Millions of acres of 
vineyards have been destroyed by this 
pest, and, when a t  its worst in France, it  
is stated to have ruined 2,500,000 acres 
which represented an annual loss in wine- 
products of £ ~O,OOO,OOO. 

The complete life-history of Phylloxera 
is briefly as follows: A single egg is laid by 
the fertilized female on the bark of the 
vine where it passes the winter. I t  hatches !gNT $E;'':!GED 

in spring into a wingless female or fundatrix Hatched from the egg of 

which, creeping into an opening bud of the the root Phylloxera, this 
vine, forms a gall on the young leaf and fYO;;r,f~~esIa~; ;:!;in;;;;; 
lays therein a number of eggs. The latter ,tically, eggs of  two kinds, 
develop into further wingless forms or male and female 
gallicolae which multiply rapidly and produce new generations of 
gall-formers on the leaves. Among their progeny there appear, 
later in the season, wingless females of different behaviour, the 
radicolae (fig. I ) ,  which pass to  the roots. The radicolae con- 
tinue reproducing generations of their own kind, but among them 
winged migrants (fig. 2 )  eventually appear. These occur from 
July until October and fly to other vines where they lay two kinds 
of eggs-small male-producing eggs and large female-producing 

eggs. The true sexual forms derived from these eggs (fig. 3) 
are small wingless individuals with vestigial mouth-parts and an 
aborted alimentary canal. Fertilization takes place and each 
fertilized female deposits a single over-wintering egg which 
hatches into a fundatrix as already described. All the rest of the 
reproduction of the species is by means of parthenogenesis 
(9.v.).  

I t  IS noteworthy that in Europe and California the fundatrices 
I 1 
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FIG. 3.-MALE AND FEMALE F R O M  EGGS LA ID BY W IN G E D  M I G R A N T  
FEMALE 
The female dies after laying a single egg which hatches out in the spring as a 
female insect known as a fundatrix. This form produces eggs from which are  
hatched gallicolae. Some of these remain in the buds while others descend 
to the roots as radicolae 

usually fail to develop in the absence of certain American vines 
and the gallicolae generations are consequently rare. Reproduc- 
tion and spread are brought about by the radicolae, many of which 
hibernate and continue multiplying in spring. According to the 
German authority Boerner, there is a race of Phylloxera found in 
Lorraine which produces galls on European vines, but not on 
most American varieties, and he has given this Lorraine race the 
distinctive name of pervastatrix. 

Scheme of the complete life-cycle of Phylloxera 
Winter egg 

I 

/- \ 
Gallicolae 3 - Radicolae 9 

"c. /\ 
RadicoIae 3 

~ i n t i r  egg 

Many control measures have been suggested against the 
Phylloxera but few have been generally adopted in practice. The 
enforcement of quarantine regulations precluding the distribution 
of rooted vines from infested areas is important. The utilization 
of vine-stocks less susceptible to the root-feeding form of the 
insect is generally recognized. Varieties of American grapes, such 
as Vitis rifiaria, V. rupestris, V .  berlandieri and their hybrids, are 
not seriously injured by the radicolae, and by growing these 
varieties, or using them as stocks upon which the susceptible 
European varieties have been grafted, injuries by the pest have 
been greatly reduced. In  certain cases the injection of carbon 
bisulphide into the soil to  kill the root form of the insect has been 
profitable. The flooding of infested vineyards has been a recog- 
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nized procedure where conditions are favourable. I exercising the muscles without exhaustion 

BIBLIOGRAPHY.- he literature on the Phylloxera is voluminous. 
Val&ry Mayet, Les Insectes de la Vigne (1890) ; B. Grassi, "The Bi- 
ology of the Vine Phylloxera" (Monthly Bulletin of Agric. Intelli- 
gence and Plamt Diseases, vol, vi., 1915) ; W. M. Davidson and R. L. 
Nougaret, " m e  Grape Phylloxera in California" (Bulletin 903, U.S. 
Dept. of Agriculture, 1921), are among the less technical writings. For 
a full bibliography see B. Grassi, Contributo alla Conoscenza delle Fil- 
losserine (1912). (A. D. I.) 

PHYSHARMONICA, a keyboard instrument fitted with 
free-reeds, a kind of harmonium much used in Germany. I t  re- 
sembles a small harmonium, but differs from it in having no stops. 
The physharmonica was invented in 1818 by Anton Hackel, of 
Vienna. 

PHYSICAL CULTURE is the development of the body by 
exercise to promote and maintain good health or to correct defects 
or weaknesses of the body. Benefit to the body is the main object 
and recreation derived therefrom is incidental. Physical culture 
in its simplest form is taking exercises such as setting-up exercises 
or calisthenics. The use of equipment-dumb-bells, wands or 
weight machines-though not necessary, adds interest and variety 
to  the exercises. 

Development.- The value of exercise t o  promote health and 
physical strength has probably always been recognized by man- 
kind. I n  ancient and mediaeval times building up of the body was 
principally for  purposes of war, or, as in ancient Greece, pre- 
liminary training for sports. Systematic physical culture first 
appeared during the last part of the 18th century in Germany. 
I n  1774, Basedow founded at  Dessau a school in which running, 
wrestling, riding and manual labour were prescribed as  exercise 
for the students. I n  1785, Guts Muth started a system of gym- 
nastics in a school near Gotha, and in 1793 published a book, 
Gymnastics for  the Young. At about the same time Nachtigall 
in Denmark, and Ling in Sweden, were introducing physical 
training in those countries. 

T o  Professor Ludwig Jahn of Germany should probably go the 
greatest credit for organizing physical training on a broad scale 
for the benefit of all the people of the country. Under the direc- 
tion of Jahn, boys, youths and men of all classes of society took 
part in exercises for physical development throughout Germany 
(about 1810). Even with Jahn the idea was physical culture 
with the ultimate object of physically strengthening the man- 
power of Germany for war. Physical culture first appeared in the 
United States and England about 1825, and probably in other 
European countries at  about the same time. I t  developed slowly 
between 1825 and 1875. Since 1875, due t o  the rapid growth of 
the machine, mechanical transportation and labour-saving de- 
vices, the occupations of millions of adults have changed from 
manual labour t o  office work; the play of children has been re- 
stricted in large densely populated cities, thus the necessity for 
and practice of physical culture has grown rapidly. 

G e n e r a l  Rules.-From 10 to I 5 minutes daily is sufficient for 
physical culture exercises; preferably in the middle of the morning 
or in  the afternoon. Exercise immediately before or after a meal 
should be avoided. Children should be given exercises under the 
supervision of teachers or parents. If the exercise must be taken 
before breakfast it  should be immediately after rising and be 
followed by a warm bath and dressing leisurely; if the daily bath 
is taken at  night the exercises should precede the bath. The air 
in the room should be fresh but not chillingly cold. Clothing 
should be light and loose. All parts of the body should be exercised 
during each period even when the object is to strengthen a par- 
ticular part, but no part should be given more than two exercises 
in succession. For example, take an arm exercise, a trunk exercise, 
a leg exercise, etc., following some system of rotation. After an 
exercise that causes muscular strain, take one that loosens the 
muscles. Take the breathing exercise at  the middle and end of the 
period. The exercises may be made harder by  going to full 
positions, increasing the cadence or number of repetitions and 
by the use of equipment. They may be made easier by going to 
quarter positions and executing slowly. For those who are old or 
weak the milder exercises should be selected, and regulated to 
result in good circulation of the blood and loosening up and 

Attention.-start the exercises from the position of attention, 
heels together and on the same line, toes turned out equally at 
about 4 j 0 ,  weight resting on the balls of the feet, legs straight 
but not stiff, hips level, stomach drawn in, chest raised, back 
straight, shoulders back and sloping equally, neck and head 
vertical, chin raised, body and mind alert. I n  moving the shoul- 
ders back k e e ~  the stomach drawn in: otherwise a swayed back 
position will iesult. Standing with the back to a flat h a l l  and 
attempting to make the back touch it from head to heel will 
indicate how the stomach must be drawn in to make the back 
straight. Repeat each exercise from 5 to 15 times. Words in 
parentheses, below, indicate parts of the body that will be bene- 
fited. 

Exercises. Arms Sideward-horizontal, palms down, fingers 
extended and joined, arms stretched; ( I )  Close fists; (2) spread 
fingers to fullest extent. Repeat ten times. Variations: Move 
wrists up and down, or right and left, or with a rotary motion. 
(Fingers, wrists, biceps.) 

Arms to Thrust-forearms horizontal and parallel a t  waist, 
elbows back, fists closed, back of hands down; ( I )  Thrust arms 
to front horizontal, palms down; (2) swing sideward, palms up, 
forcing shoulders back and chest out; (3) return to front position; 
(4) return to  thrust. (Chest, shoulders.) Variation: At 2 swing 
arms upward. 

Arnts Sideward Upward-vertical, parallel, palms facing; ( I )  
Bend trunk to right side; ( 2 )  recover starting position; (3) bend 
trunk to left; (4)  recover. (Trunk, side and back muscles.) 
Variations: Bend trunk 30' forward and backward on I and 3. 
Bend trunk forward and circle right, back, left and forward. 

Hands on Hips-thumbs to rear, tips of fingers on point of hip; 
( I )  Quarter bend knees, spreading them and lowering trunk in 
its erect position as far as possible without raising heels; (2) 
recover. (Leg muscles and joints, balance.) Variations : Half 
bend-heels off floor; or full bend-sitting on heels, in all cases 
body erect. 

Hands on Shoulders-tips of fingers touching shoulder, elbows 
to sides and pressed back, upper arm horizontal; ( I )  Rise on toes, 
stretching body upward; a t  same time extend arms to side hori- 
zontal, palms up;  (2) recover. (Toes, calves, arms.) Variations: 
Extend arms forward, or upward, or to  the three positions in 
rotation. 

Hands on Hips-(I) Bend neck forward, chin in, stretching back 
of neck; (2) recover; (3) bend neck backward; (4) recover. 
Variations: Bend neck to sides or bend forward and circle head 
right, back, left, forward. 

Arms Sideward Upward-lock thumbs, palms to front; ( I )  Full 
bend trunk forward, touching floor, knees straight; (2) recover; 
(3) bend trunk backward; (4)  recover. (Stomach and back 
muscles.) Variations: Spread feet about 18 in. and swing hands 
down and back between legs, or twist trunk as  it  bends forward 
and swing arms t o  side of legs and backward. 

Hop to Side Straddle-feet spread about 24 in., landing on toes 
and raising arms sideward upward; (2) recover attention on toes. 
Execute in fast cadence, loosening up  all muscles of body. 

Lzrnge forward with right foot 30 to 40 in., right knee bent, 
raising arms to side horizontal, palms up, upper body erect; (2) 
bend trunk forward, clasping right knee with both arms; (3) 
recover first position; (4) recover attention. Repeat lunging with 
left foot. (General exercise, arms, trunk and legs.) Variations : 
Lunge to sides and on 2 twist as well as  bend the trunk so as to 
clasp the knee. 

Bend to squatting position, hands on floor between the feet, 
knees spread; (2) extend legs backward, feet together, toes on 
floor, body straight, supported only on toes and straight arms; 
(3) recover squatting position; (4) recover attention. (General 
exercise, arms, shoulders, trunk, back, legs.) Variations: Extend 
one leg back at  a time, alternating; or both legs back and a t  (3) 
spread feet 30 to 40 in., a t  (4)  bring feet together; (5) recover 
squatting position; (6) recover attention. 

Lie on Back-hands at  sides, palms on floor; ( I )  Raise right leg 
to vertical, knee straight, toes pointed upward; (2) lower; (3) 



PHYSICAL RESOURCES 
raise left leg; (4) lower; ( 5 )  raise both legs; (6) lower. (Trunk.) 

Sitting Position-arms to thrust, knees straight. Rowing ex- 
ercise: ( I )  Bend trunk forward, extending arms to touch toes; 
(2) recover erect sitting position bringing arms to thrust with 
force. (Trunk and chest.) 

Leap in air 8 or 10 in. ( I )  toes point down and back, knees 
straight, legs together, throwing arms upward, sideward and back, 
head back, looking at  ceiling and arching back in midair, all in 
one count; (2) return to position of attention on toes. (General 
exercise all parts.) 

Hands on Hips-(I) Swing right leg to  front horizontal, bending 
trunk forward and extending left hand to touch right toe, rising 
on left toe; (2)  recover; (3) same with left leg and right arm; 
(4) recover. (Loosening exercise, leg and trunk.) 

Breathing Exercise-(I) Inhale slowly, rising on toes, raising 
arms forward upward, filling the lungs, raising chest and stretch- 
ing the whole body upward; (2) exhale rapidly, bringing arms 
down and back to sides and resume attention. Repeat 5 to 10 
times. 

BIBLIOGRAPHY.-C. Beck, Treatise on Gymnastics, taken from the 
German of F. L. Jahn (1828) ; E. M. Hartwell, Physical Training in 
Colleges (circular of information of Bureau ot Education No. 5, 1885), 
Lt. Col. H. J. Koehler, Koehler's West Point Mmanual (1919). 

(E. L. K.) 
PHYSICAL RESOURCES. Though the term "physical" or 

"natural" resources has no precise definition, it  may be taken 
to designate those things, inert substances, living organisms and 
effective combinations or products of natural forces, which men 
utilize to promote their material well-being. 

An analytical classification of natural resources might rest on 
any one of several bases. The  historical method might be fol- 
lowed, since it  is known that primitive men first made use of 
vegetable materials, later domesticated animals and finally arrived, 
a t  a relatively recent time, a t  a state of civilization in which the 
extensive use of minerals is the most important characteristic. 
As this coincides with fundamental distinctions as to the nature 
of the resources themselves, i t  will, in general, be followed here. 
Another basis of classification might be the human needs which 
they serve, but such a classification would be confusing, since both 
vegetable and animal products are used for such diverse purposes 
as food and clothing, while mineral products as well as the other 
two are used for shelter. Still another basis of classification might 
be a division into those resources which men use as a source of 
energy, and those which are used in connection with its applica- 
tion or production. This classification is also partly followed. 

Underlying these considerations is  the more fundamental view 
of natural resources as the principal things that are utilized in  
the satisfaction of human wants. The most fundamental of these 
are air, water, food and sunlight. Shelter, clothing and a variety 
of simple tools are more complex wants and illustrate the kinetic 
aspect of human needs. The horses, cattle, dogs and other ani- 
mals of to-day do not (broadly speaking) want anything beyond 
what the same animals wanted in 5000 B.c., while the wants of 
men have greatly increased and diversified during the same period. 
Much of the material that is utilized to-day owCs its useful- 
ness to the way in which i t  satisfies mental and spiritual 
rather than purely physical needs. Raw materials therefore pass 
through repeated transformations and modifications before they 
serve their final end. A symphony concert, heard over the radio, 
is related in  a remote and complex way to the lumps of ore and 
fragments of wood which are the basic components of the musical 
instruments. Though natural resources will be here discussed 
in their material aspects they are also involved, in a most impor- 
tant and essential way, in the mental and spiritual life of men. 

Most of the energy-imparting resources have their basal origin 
in the radiant energy from the sun. The animal products which men 
utilize, have been derived by metabolism from vegetable life, and 
this is in turn the product of the action of living cells upon inert 
substance, resulting from the energy input of the sunlight. E. E. 
Slosson has estimated that )the heat received by radiation from 
the sun in a growing season in the latitude of Washington, D.C., 
amounts per acre t o  more than would be produced by burning 
over 200  tons of coal, while the heat value of the corn (maize) 

grown on an acre in  a season amounts to less than that in half 
a ton of coal. The energy content of coal is ultimately derived 
from sunlight, and evidence strongly indicates that petroleum and 
natural gas are decomposition products derived from organic 
material. Their energy content is derived from the same source. 

Water is, similarly, another of the great natural resources, since 
it  is an essential to  the life of both plants and animals. The  
amount of it  present in the atmosphere determines, to  a large 
degree, the character of the vegetable and animal life in  a given 
area, while in the descent over the land surface i t  may be utilized 
as  a perpetual source of power. 

The atmosphere is almost never thought of as a natural resource, 
because it  is everywhere present and freely available to  all. Yet 
its oxygen content is essential to all animal life and to the com- 
bustion by which power is derived from the hydrocarbons, while 
its rather small content of carbon dioxide forms, with water and 
sunlight, the basic components of vegetable life. I t  also furnishes 
the mechanism by  which water is enabled to maintain its cycle 
of distribution. I t s  vital importance as a cooling agent to  the 
human body, considered as a machine, and upon human health, 
has only become fully recognized within the present century. 

Soil, as the rather complex superficial layer which covers the 
earth's surface is termed, is also an important basic natural re- 
source. I t  furnishes not only the mineral constituents necessary 
for plant growth but also the physical conditions which are equally 
essential. The nature of the soil of a region affects, to a con- 
siderable degree, the civilization which may there develop. The 
character of the soil, in turn, is profoundly affected by climate. 
Vegetation, forests and animal life are in turn affected by soil 
and climate, so that these natural resources are  complexly inter- 
related. 

The inert natural resources, which may be thought of a s  static 
rather khan kinetic, may be subdivided into those that are sources 
of energy, and those which are utilized in other ways. One sig- 
nificant difference is that the first group are destroyed in use, 
while the others are permanent, to  a varying degree. Most of 
the gold that has  been produced is still available, while most of 
the coal that has been produced has been completely destroyed. 
The lead in storage batteries, on the other hand, is almost com- 
pletely salvaged and re-used, while that used in paint is almost 
completely lost. The steadily growing use of natural resources 
such as these and the fact that the quantity of each now available 
by the present methods of production has, in every case, some 
limit and in many cases one that, a t  the present rate of increasing 
consumption, is near enough in the future to be a source of real 
concern, make i t  appropriate to  include in an article on natural 
resources a discussion of possible substitutes. 

The discussion given below is divided as follows: ( I )  energy 
group; (2) metallic and non-metallic group; (3) precious metals 
group; (4) rare metals group; ( 5 )  substitutes for natural 
resources. (T. T .  R.)  

ENERGY GROUP 
This classification here includes Animal Life, Vegetation, Soils, 

Water, Fisheries, Forests, Natural Gas, Coal and Petroleum. A 
discussion of food supply is given in the article FWD SUPPLY OF 
THE WORLD. Under the article SUN there is a description of this 
form of energy considered as a natural resource. 

I. ANIMAL LIFE 
The ability of animal life to perpetuate itself and in addition to 

supply man with a large proportion of his necessities and comforts 
has materially aided human progress. Besides being one of the 
most interesting and valuable of the world's resources, animals 
have impressed a record of their own on the pages of history. 
Ancient inscriptions portray the hunt, the feeding of live stock, 
milking scenes and the slaughter of domestic animals for food. 

Man's migrations over the globe and his ability to sustain him- 
self under diverse and adverse coliditions have depended largely 
on animal life. With the camel or horse, man can live in the 
desert. With sheep he can establish himself in regions of high 
elevation or sparse vegetation. With the presence of wild life 
and a few dogs he can inhabit the frigid zones. Under the more 



PHYSICAL RESOURCES [ANIMAL LIFE 

favourable conditions prevailing in temperate climates, man has 
built up extensive industries, producing meats, hides, wool, milk 
and other animal products in commercial quantities. For such 
purposes he has developed breeds and types especially adapted for 
his own use or for the demands of his markets. 

I t  is clear, therefore, that the greatest usefulness of animal life 
to  man depends on his wisdom and ability in regulating the 
number and kind of animals under his control so that they may 
best serve his needs. With the steady increase in human popula- 
tion, there has been a progressive tendency toward the raising of 
animals for definite human needs rather than depending on wild 
life. I n  recent years this trend has also included the breeding 
and raising of fur-bearing animals. 

Live-Stock Production.- In the age-old struggle for the sur- 
vival of the fittest, certain types of animal life have proved to be 
especially well adapted to man's requirements. These he has pre- 
served, improved and protected until their production has be- 
come a major part of the world's agriculture. I t  is important to 
bear in mind that crop production and stock raising are closely 
allied enterprises, inasmuch as animals consume most crops that 
are not utilized by man directly. Moreover, land that is too 
rough for cultivation may support vast herds of cattle, sheep and 
goats. (See Vegetation below.) Thus live stock serves as a useful 
balance wheel in the mechanism of human nutrition. Famine 
rarely occurs in countries where live stock is abundant. 

As in the production of other commodities, however, a great 
number of economic factors are involved. These influence the 
extent of animal breeding and feeding operations, thus determin- 
ing the number of animals produced and their age and condition 
when marketed. As a consequence, animal life as a natural re- 
source is the basis for an industry which, though of great magni- 
tude, varies in extent from year to year, depending on supply and 
demand. Animal life is an elastic resource, responding closely to 
the demands made upon it .  In  most countries the principal do- 
mestic animals are counted or estimated periodically and this in- 
formation serves as a guide for breeding and feeding operations. 

E x t e n t  of Live-Stock Industry.-As a world resource, cattle 
exceed all other domestic animals in  number and value, aggregating 
about 698,000,000 head, according to current estimates. This 
term includes all bovine animals, whether kept for beef production, 
dairy purposes o r  as draft animals or beasts of burden. I n  some 
countries, notably India, buffaloes are included in cattle esti- 
mates. Of the world total, Asia possesses about two-fifths, Europe 
about one-fifth, with South America, North America, Africa and 
Oceania following in the order given. Oceania includes Australia 
and New Zealand. Sheep are the next most numerous domestic 
animals of economic importance. The world's supply is estimated 
a t  about 684.000 ooo. Of this number Europe has nearly a third, 
Asia about a fifth and Oceania slightly less than a fifth. South 
America, North America and Africa follow. 

Swine, though much fewer in number than either cattle o r  sheep, 
are noteworthy as a food resource owing to their fecundity and 
early maturity. The adaptability of pork for curing is also worthy 
of mention as it  permits storage and long shipments without 
refrigeration. Throughout the world, swine are estimated to 
number about zqg,ooo.ooo, of which Asia, Europe and North 
America, respectively, have the largest supply. On the other 
continents, the swine industry is relatively undeveloped. Though 
the world's animal resources include a great variety of other stock 
utilized for food, work and sundry purposes there is a dearth of 
dependable information regarding their numbers. Even in the 
case of cattle, sheep and swine, which have just been mentioned 
as of outstanding prominence, numbers alone give scarcely a 
true picture of their value t o  the populations of the various 
countries. The improved bovine animal, as found in North and 
South America and in the British Isles, where much attention 
has been given to breeding for beef production, is vastly different 
from the beast of burden types in India or Mongolia. 

Types of sheep vary greatly, depending on the relative demand 
for their wool and meat. Similarly, man's influence on animal 
life has resulted in swine that excel in bacon production or a high 
yield of lard, depending on the breed selected. Differences in 

types of animals extend to horses, goats, poultry and pet stock. 
These differences have been brought about through systematic 
breeding for a long term of years, giving rise to the establish- 
ment of recognized breeds embodying the conformation and other 
qualities sought. Record associations for  the various breeds have 
served to maintain uniform standards and otherwise to aid in 
development and improvement. Live-stock shows and expositions 
at which prizes are offered for animals of superior merit likewise 
have been influential in stimulating breeders to their best efforts. 
I n  the case of food animals especially man's skill in  the selection 
of breeding stock has greatly increased the utility value of his 
herds and flocks. Whereas the dressed carcass of an ordinary hog 
weighs, usually, between 65% and 75% of its live weight, the pro- 
portion sometimes exceeds 80% in well-bred, well-managed 
swine. Moreover, good breeding tends to result in earlier maturity 
so that animals may be marketed profitably at  younger ages, with 
a resulting saving in feed, labour and other expenses. So highly 
has this feature of stock raising developed that it is not unusual 
for a litter of pigs from one sow to weigh a ton or more a t  six 
months of age. Improved breeding has numerous practical benefits 
in the raising of other kinds of live stock. Consequently there is 
keen competition among progressive stock owners throughout the 
world in obtaining choice breeding animals. 

Since' the world's population tends t o  increase continuously, 
much study has been given the conservation of animal life in order 
that it may yield more meat and live stock products per unit of 
area. In  regions where land values have increased there is need 
also for economic reasons to reduce losses and to seek greater 
economy in production. As a consequence public officials and 
stockmen have engaged in co-operative endeavours to  combat 
animal diseases and parasites and to stop the ravages of predatory 
animals. Improved housing and equipment also have reduced losses 
from exposure and mortality, especially among young animals. 

Vete r inary  Medicine and Surgery.-Beginning originally 
in France as a means of saving horses injured in war, there has 
developed in the more important live-stock countries a system of 
medical service for animals. The science of veterinary medicine 
and surgery, though designed chiefly to conserve animal life, has 
made many direct contributions to human welfare. Knowledge 
of animal anatomy is the basis for the official inspection of meat 
and meat food products, and the veterinary inspection of dairy 
cows safeguards the milk supplies of progressive municipalities. 
With veterinary medicine there has developed also research into 
problems affecting the health and well-being of man and animals 
alike. The discovery, by veterinarians, of means to eradicate tick 
fever from cattle led shortly afterwards to success in combating 
malaria and yellow fever in man. K~iowledge concerning tuber- 
culosis among animals has led similarly to a reduced incidence 
of this scourge in the human population, especially among children. 

I n  the light of such information, any statistical measure of the 
world's animal resources and their usefulness to  man in the form 
of food and clothing must necessarily be incomplete. There can 
be no accurate appraisement of the service rendered by  man's 
noble friend, the horse, nor by his faithful companion and guarding 
sentry, the dog. And in the frozen wastes of the globe the oily 
flesh of animals constitutes the very home fires which maintain 
human existence. The lower animals are resources which adapt 
themselves to man's changing needs, and if wisely managed give 
promise of abundance forVmany generations to  come. 

(J. R.  MR.) 
11. VEGETATION 

If the great physiographic divisions are exempted, the earth's 
surface is marked more distinctly by  vegetation cover than by any 
other feature. This fact early attracted man to the study of 
vegetation as distinguished from the study of the individual plant. 
Primitive man recognized the plant cover not only as a source of 
sustenance and protection, but also as a guide in his hunting and 
planting his food crops. Studies in vegetation and its relation to 
the factors of the environment began very early. 

I n  the recognition of a plant community (a  term used in a gen- 
eral sense to include all groups, large and small) the following 
criteria may he employed: Physiognomy, or the general appear- 
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ance, historically stands in first place, followed closely by flo- 
ristic composition which has formed the basis of the science of 
floristic plant geography. Succession seeks to  determine whether 
the vegetation has reached its final stage, complete adjustment to 
environment. The study of Habitat (see PLANTS: Distribzbtiom 
and Ecology) seeks to evaluate climate, soil and biotic factors. 

The  terrestrial vegetation of the world may be classified into 
the following great plant types : Forest, Grassland and Desert. The 
forests of the world may be divided into seven great formation 
groups covering a world area of about 22,000.000 square miles. 
Most of this area is valuable timber land, and about 14,000,ooo 
sq.m. are capable of being converted into crop-producing land, of 
which about 6,000,ooo are suitable for warm-weather crops, and 
8,000,000 suitable for cool-weather crops. About 3,000,000 sq.m. 
of forest land are suitable for grazing only. The grasslands of the 
world are divided into seven great formation groups covering 
13,000,ooo sq.m. of valuable grazing land. Of this area 3.500,000 
sq.m. are suitable for the production of cool-weather crops such as 
wheat, rye and oats; while 6,800,ooo sq m. are suitable for warm- 
weather crops such as sorghum and cotton; and 2,700,000 sq.m. 
are suitable for grazing only. The deserts may be divided into 
five great formation groups covering a world area of Ii,ooo,ooo 
sq m., valuable chiefly as grazing land of low carrying capacity 
and, where water is available, for irrigation farming. The world 
contains about 26,000,000 sq.m. of land suitable for grazing; 
about I 2,800,ooo sq.m. of land capable of producing warm-weather 
crops, and about 11,500,ooo sq.m. capable of producing cool- 
weather crops. Allowing no waste land i t  would limit the produc- 
tion area of the world to  less than 2 j,ooo,ooo square miles. 

Forests.-Tropical Rain Forest is a luxuriant, evergreen forest 
with trees of unequal size and height and of varying age form- 
ing a dense canopy of thick, leathery leaves, and composed chiefly 
of Leguminosae, Lauraceae, Myrtaceae, Moraceae and Diptero- 
carpaceae-a true climax forest with trees of all ages and a mix- 
ture of many species. Temperature is uniformly high, air damp, 
and rainfall 60 to zoo in. per year. Soil is greyish or reddish-brown, 
poor in  humus and containing a large amount of hydrolyzed iron 
and alumina. Animal life is abundant but chiefly arboreal. Primi- 
tive man has lived for the most part a t  the edge of this forest, and 
civilized man has utilized natural products such as rubber, gum, 
wood and bark. Cultivated crops are chiefly tropical such as rub- 
ber, sugar cane, cacao and tropical fruits, vegetables and fibre 
plants, though temperate ones can be grown. This forest covers 
3,800,ooo sq.m., in Africa, South America and the East Indies. 

Temperate Rain. Forest is even more luxuriant and varied than 
the tropical rain forest. I t  is a many-storied forest, rich in mosses, 
tree ferns and vines. I t  consists of the southern conifers such as 
Podocarpus and Araucaria, as well as Ficus, Olea, Juniperus and 
Nothofagus. The temperature is moderate and the rainfall 40 to 
80 inches per year. Under cultivation it  will produce temperate 
cereals and fruits. This forest occupies about 550,000 sq.m., 
chiefly in  the highlands of Central Africa, South America, south- 
eastern Asia, East Indies and Oceania. 

Deciduous Forest is characterized by a dense foliage of thin, 
grass-green leaves which fall and leave bare branches with heavy 
bark and scale-covered buds during a long, cold rest period. Oak, 
birch, beech, maple and ash dominate this forest. There are two 
distinct climatic seasons: a warm, moist season br growth period, 
and a cold, moist season, or rest period. Precipitation varies from 
30 to 70 inches. The soils are either light coloured or grey-brown 
podsols. Under natural conditions this forest supports a fauna and 
fruits and nuts for primitive man. I t  produced much of the wood 
and hardwood lumber, and has given ~ v z y  to fields of temperate 
crops and deciduous fruits. There are three great areas of thic 
forest: Eastern United States, western Europe, and eastern Asia 
The total area was about 6, ~OO,OOO square miles. 

Coniferous Forest presents a uniform stand of similar evergreen 
trees, and consists chiefly of pine, spruce and fir. The winter 
climate is rigorous; rainfall varies from I j to IOO in. annually; 
the soil is young but the land is of little agricultural value. This 
forest is the source of much of the lumber used in commerce. I t  
extends across America and Eurasia south of the tundra and 

pushes down over the highland as far as north Africa and Mexico. 
It covers about ;,6oo,ooo sq.m. of which 5, joo,ooo are true forest, 
and 2,100,000 are woodlands. About ~,ooo,ooo s q m .  are suitable 
for grazing, 40,000 sq.m. suitable for cool-weather crops and 
30,000 sq.m. suitable for warm-weather crops. 

Dry  Forests are deciduous forests in the tropics and are often 
called monsoon forests. Leafless during the dry period, they have 
no cold rest period as does the deciduous forest of the temperate 
regions. These forests are usually composed of leguminous trees. 
The temperature is high and rainfall 30 to 40 in. during the growth 
period. Teak and quebracho are valuable forests of this type. The 
soil produces good crops of warm-weather cereals, vegetables and 
fruits. This forest is chiefly in Africa, South America, Australia, 
south-eastern Asia and Oceania, and occupies about 2,000,000 
square miles. 

Thor~z Forest is composed of small thorn trees, vines and suc- 
culents. The  tree^ are leafless during the long drought periods and 
are found in tropical or sub-tropical regions where the annual rain- 
fall is from ro to 20 in. Legumes, cacti, euphorbias and lilies are 
important. This area is unfavourable to primitive man and to ani- 
mals, but produces gums, fruits, rubber and tanbark. I t  has no 
value agriculturally without irrigation, and covers about 330,000 
sq m. in Africa, South America, Mexico, Australia and the dryer 
partions of Asia. 

Sclerophyll Brushland is a forest of small trees o r  a brushland 
with evergreen sclerophylls ranging from minute ericas to tree-like 
proteas, oaks and cherries. Botanically it  is extremely variable. 
The temperature seldom falls below 26" F; rainfall is from zo to 
35 in. annually, and there is a drought period of three to  five 
months. It is an unfavourable habitat for man and animals under 
natural conditions, but under cultivation it  is most favourable for 
the production of citrus and deciduous fruits and cereals, alfalfa 
and vegetables. This forest covered about I,IOO.OOO sq m. chiefly 
In the Mediterranean region, Cape Province, south-western Aus- 
tralia, central Chile and California. 

Grasslands.--In the High Grass Sava?zna the luxuriant grasses 
range from 5 to 12 ft .  high and consist chiefly of species of 
Andropogon and PenrLisetz~m. The luxuriant growth period is fol- 
lowed by a drought during which the grasses are burned. Annual 
rainfall ranges from 2 5  to 75 in. The area varies each year from 
a grassy swamp to a dry desert. The natural production is not 
great, although the larger animals live here, and rubber, oils and 
ivory are produced. Under cultivation warm-weather crops of 
great variety can be produced. This savanna covers about 
2,800,ooo sq.m. in Africa, south Asia and South America. 

The Tall Grass Savanna, known as Low Veld or Tree Steppe, 
consists of grasses from three to  five ft .  high with trees 10 to 30 
ft. high scattered through. The grasses are chiefly andropogons 
and the trees legumes. The temperature is tropical or sub- 
tropical with rainfall of 30 to 80 in. I t  is excellent grazing land, 
I t  is a favourable home for primitive man and for civilized man, 
with rich agricultural lands producing cattle and cool or warm- 
weather cereals and vegetables. I t  covers a world area of about 
3,goo,ooo sq.m. in South America, Africa, India and Australia. 

Tall Grass, the prairie of North America, the pampas of South 
America, and the high veld of South Africa, are luxuriant, pure 
grasslands of blue-stems (Andropogon), spear-grass (Stipa) and 
wheat-grass (Agropyron). The climate is temperate; rainfall is 
from 2 0  to 40 in. annually, and the soil is unusually deep and rich, 
lorming a true cfaernozydrn in the dryer portion. There is a short 
drought rest period, followed by a long, cold rest period. I t  is excel- 
lent grazing land; it  supported great herds of wild game, and later 
cattle and horses, which have given way to its utilization as the 
richest grain fields of the world. I t  occupied about 1,580,000 sq m. 
in the United States (chiefly east of the 100th meridian), Uruguay 
and the Argentine, south Russia and Siberia, Rumania and Hun- 
gary, South Africa and Australia. 

Short Grass is only a few inches high, occurring in a temperate 
region with rainfall of 15 to  30 in., with a long drought and a cold 
rest period. The grama, buffalo-grass, spear-grass and needle-grass 
are valuable for grazing. The better portion of this land is used 
for dry farming. The soil is dark brown with an accumulation of 
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carbonate a t  a depth of 8 in. to  3 ft. below the surface. The 
world area of this grassland is about 1,200,000 sq.m., chiefly in 
North America, South America, Africa and Russia. 

Desert Grass Savanna, sometimes called Orchard or Thornbush 
Steppe, consists of a carpet of short or low bushy grasses, includ- 
ing grama-grass, 'buffalo-grass, wire-grasses, and scattered small 
trees, with leguminous and other shrubs. Rainfall is from 10 t o  
2 0  in., and there is a long, hot drought period. About 2,300,000 
sq.m. are occupied by this type of grassland; it  is valuable as 
grazing land of low-carrying capacity. About 140,ooo sq.m. are 
valuable agriculturally, producing cotton, sorghums and peanuts. 

Mountain Grassland occurs on the high mountains in the 
tropics. The climate is temperate with 40 to 60 in. of rain. The 
grasses are chiefly species of blue-stem (Andropogon) (Eragros- 
tis) and dropseed-grass (Sporobolus). I t  is generally valuable 
grazing land, and under cultivation produces temperate crops as 
well as bananas and coffee and is similar to  the Temperate Rain 
Forest. The world area is about 7g0,ooo square miles. 

Marsh Grass occurs in the great swamp areas and consists of 
coarse grasses. I t  supports a fauna valuable for meat, furs and 
ivory, but without drainage is of no agricultural value. The world 
area is about ~oo,ooo square miles. 

Deser t  S h r u b  and Desert Grass  consists of a sparse cover of 
low, woody or fleshy plants with desert grasses between. Botani- 
cal composition varies greatly, but legumes, composites, cacti and 
euphorbias are prominent. Rainfall varies from 5 to 20 in. annu- 
ally. About ~o,ooo,ooo sq.m. of this type are valuable as  grazing 
land of low-carrying capacity, but valueless for crop production 
without irrigation. 

Salt Desert Shrub occupies the low, undrained saline basins in 
all desert regions. I t  is valuable for grazing land, but for agricul- 
ture it  must be leached of salt. The world area is about 30,000 
square miles. 

Desert in the true sense is seldom found, but a t  least during 
much of the year many areas seem lifeless. The flora is abundant 
in species if not in individuals, and the plants are adapted to the 
extremes of drought and uncertain moisture supply. The world 
area in Africa, Asia, South America and Australia is about 
2,400,000 sq.m. and is of little value. 

Tundra (including Alpine Meadow) shows mixed botanical 
composition. The growth period is short with a long, cold rest 
period. I n  summer the temperature rises gradually to 60' or 65' 
F, and during the continuously dark winters the temperature falls 
t o  40' F below zero. This area is valuable for grazing land, though 
not especially productive. The circumpolar world area is about 
4,400,000 square miles. (H. L. SH.) 

111. SOIL 

I n  an inventory of the world's resources i t  is as important to 
consider the soil in its crop-producing capacity as it  is to estimate 
the reserves of coal, copper and oil, substances more commonly 
thought of in this connection. All of our food, our clothing and 
many of our utensils, implements and ornaments come either 
directly or indirectly from the land. (See FOOD SUPPLY OF THE 
WORLD.) 

The crop producing capacity of the soil is, however, a natural 
resource in a somewhat different way from that represented by 
coal or oil. These substances have a definite entity and can be 
estimated in tons and gallons. Once depleted they are manifestly 
gone. The soil, on the other hand, is a resource because of its 
ability to  produce crop-plants. This capacity varies, i t  may be 
much reduced and then be definitely rebuilt. 

While an accurate and complete tabulation of the soil resources 
of the world is impossible, the table in the next column gives some 
idea of the situation. (See SOIL; AGRICULTURE.) 

Besides indicating the magnitude of the soil resources in acres, 
the table shows the proportion of the landed area available for 
crop-plants. This in connection with the population has an im- 
portant bearing on the possible agricultural and silvicultural 
independence of each country. Such countries as Argentina, Can- 
ada, Australia and Russia can support much larger populations. 
Their forest resources in terms of population are also great. 

Table Showing the Approxinzate Arear of .1rable and  Forest L a d s  
of Sovze qf the Intportant Cottnlvies of the World  

I Country 

Argentine Republic 
Commonwealth of 

Australia . . 
Dominion of Can- 

ada . . . 
France . . . 
Germany . . 
British India . . 
Italy . 
Japan (mainland) . 
Sweden . . . 
Great Britain. . 
United States. 
Soviet Russia (US. 

S.R.) . . 
*Possible agricultural area estimated at 2 jo million acres. 
?Will ultimately be greater. 
$Possible agricultural area estimated at  300 milliqn acres. 
8Possible agricultural area estimated at  700 million acres. 
With our rapidly increasing world population two major soil 

problems present themselves, first, the possibility of increasing the 
area of lands growing crops other than forests, and second, methods 
of preventing soil depletion and consequent crop decrease. The 
utilization of virgin and well watered grass lands and the reduction 
of our forest areas have met the first problem in times pask. 
Unfortunately soils have often been deforested and put under cul- 
tivation when they should have been left with their forest cover. 

The reclamation of swamps and the better drainage of crop- 
bearing lands have increased the area and effectiveness of the cul- 
tivable soils. (See DRAINAGE; RECLAMATION OF LAND.) 

The utilization of arid and semi-arid lands is particularly prom- 
ising in certain countries. Such soils, developed under low rainfall, 
are potentially fertile. Thousands of acres of arable and very 
highly productive lands will ultimately be added t o  that now avail- 
able for crop production through irrigation (p.v.). 

Another important means of utilizing semi-arid soils is by  dry- 
land farming. (See AGRICULTURE.) By proper methods of culti- 
vation, moisture is conserved in the soil and carried from one 
season to the next. Farming operations thus become possible in 
areas where the annual rainfall is as low as  2 0  inches. 

The second major soil problem relates to  the maintenance of 
soil fertility. Land can not be cropped without certain losses 
taking place. These losses are four in number: first, erosion or 
the removal of the surface soil, the most fertile portion, by water 
or wind; second, the loss of constituents by  the drainage of water 
through the soil, called leaching; third, the removal of nutrients 
by plants; and fourth, the loss of organic matter as a result of 
bio-chemical oxidation and the liberation of carbon dioxide. 

Water erosion may be controlled by small dams, by terraces, 
by sod, and by strip-cropping. I n  spite of such possibilities 
thousands of tons of fertile soil are swept annually into rivers. 
In many cases this is the major cause of soil depletion and is 
closely correlated with deforestation and flood devastations. 

The losses thrdugh drainage, crop removal and organic oxidation 
are susceptible of but little control. Farming operations, even the 
most careful, encourage rather than check such depletions. 

The major features of soil fertility maintenance may be very 
simply set forth if it is taken for granted that the soil drainage is 
good, that tillage is adequate, that erosion is under control, and 
that a suitable crop rotation, if possible, is utilized. Under such 
conditions the problem is to add certain constituents in such 
amounts and proportions as at  least partially to off-set the inevi- 
table losses. P t  the same time the physiological balance of the 
plant nutrients should be maintained as nearly as possible. 

While plants require fourteen nutrients for their normal 
growth and probably several more besides, ordinarily only four 
are likely to become especially critical, namely nitrogen, potas- 
sium, calcium and phosphorus. Sulphur also may be a limiting 

Forest lands 

Acres 
in mil- 
lions 

264.00 

90.29 

596.75 
25.j1 
30.90 
86.51 
13.96 
48.44 
55.50 
2.74 

j j W O 0  

1,98455 

Arable lands 

Acres 
in mil- 
lions 

62-82* 

29.34t 

58.271 
52.22 
47.97 

3 1 ~ 5 8  
31.99 
14.91 
9.24 

11.76 
319.84 

553.298 

DJo of 
land 
area 

35.8 

4.7 

25.3 
18.8 
26.5 
12.9 
18.2 
51.4 
54.8 
4.8 

28.3 

42.8 

Acres 
per 

person 

21.0 

13.3 

j7 . j  
-6 
.4 
.3 
.3 
.7 

8.9 
.06 

4.2 

11.8 

DJo of 
land 
area 

9. I 

1.5 

2.6 
38.3 
41.2 
46.5 
41.7 
15. 7 
9.1 

20.9 
16.8 

10.6 

Acres 
per 

person ------ 
5.0 

4.3 

5.6 
1.2 
-6 

1.1 
.7 
.z 

1.4 
.2 

2.4 

3.3 



PHYSICAL RESOURCES 
factor as well as copper, manganese, boron, and zinc. 

The nitrogen losses may be met by applying farm manure, turn- 
ing under crop-residues and by utilizing, either as a crop in the 
rotation or as a green manure, certain legumes. Commercial nitro- 
gen may be resorted to, although it  is generally used to stimulate 
the crop directly rather than to reduce the drain on the soil 
nitrogen. Obviously the methods utilized in maintaining the soil 
nitrogen automatically add organic matter as well. As this mate- 
rial decays and humus is formed a definite ratio is established be- 
tween the organic matter and the nitrogen. The nitrogen is 
always in  the minimum and apparently controls the amount of 
hllmus that finally is present in the soil. The advantage of 
legumes as green manures over non-legumes is quite apparent, 
since they obtain nitrogen from the air and are especially rich 
in this constituent. The soil organic matter besides carrying nitro- 
gen is a source of energy for various bio-chemical transformations 
and encourages a suitable physical condition of the soil. 

The presence of this decaying organic matter tends to make 
available to plants certain soil constituents, especially potassium. 
Therefore, i t  is often unnecessary to add a potassium fertilizer to 
a soil rich in this element if the organic matter is properly main- 
tained and is actively decomposing. 

Many soils are low in active calcium and as a consequence be- 
come acid. This deficiency also develops other conditions that 
may be detrimental to some plants but by no means to all 
Liming, therefore, must be resorted to  for certain crops and is 
thus an important feature in the maintenance of soil fertility the 
world over. (See FERTILIZERS.) The lime not only reduces the 
soil acidity but also adjusts other physiological soil conditions. 

Phosphorus exists in the soil in small amounts and is often 
very slowly available to  plants. I n  fact it is so slightly soluble 
as to  be lost but sparingly, if a t  all, in the drainage water. The 
only way of dealing with this element is by direct addition of 
phosphorus fertilizers (9.v.). As the losses of soil constituents 
increase, the necessity becomes greater for commercial fertilizers. 

BIBLIOGUPHY.-S~~ reports and bulletins of the Internet. Y r .  Bk. of 
Agri. Stat.,  Statesman's Year Book and census reports for various 
countries. Also A. D. Hall, Fertilizers and Manure (1928) and the 
Book o f  the Rothanzsted Expevzments (1919) ; E. J. Russell. Soil Con- 
ditions and Plant Growth  (1937), Manuring for Higher Crop Produc- 
t ion (1917) and Farm Soil and I ts  Impvove+nent (1923) ; C. E. Thorne, 
Maintenance o f  Soil Fertility (1930) ; A. F. Gustafson, Conservation o f  
the  Soil (1937) ; T. L. Lyon and H. 0 .  Buckman, Nature and Properties 
o f  Soils (1939). (H. 0. B.) 

IV. WATER 

Water is probably the natural resource that is most essential to  
man's existence on the earth. I t  furnishes him food and drink 
and the means of sanitation, transportation, and the production 
of power. I t  is unique among the earth's natural resources in 
that it  is recurring by precipitation, is pure in each recurrence, 
and is not conserved by non-use. The water of precipitation 
travels over and through the ground, is transpired in part by 
vegetation, flows in part to the oceans and inland seas, is evapo- 
rated from both land and water surfaces, and is again precipitated. 
This never-ending circulation of water through the earth and 
air leads to its continuing recurrence on the earth in essentially 
the same average annual quantities. Although water is polluted 
by washing the land or by sewage and industrial ulastes, the pol- 
luting substances are not carried into the air, and the water of 
precipitation is always essentially pure. Man's activities do not 
diminish the quantity or impair the quality of water in its sub- 
sequent precipitation, do not affect materially its rate of circula- 
tion through the earth and air and have no effect on the supply 
for  use by future generations. Conservation of water consists in its 
legal control in the interest of the public and in its greatest proper 
use for multiple purposes and to conserve the exhaustible nat- 
ural resources. 

Precipitation varies widely from time to time and place to 
place and the quantities of water in  the ground and on its sur- 
face vary accordingly, resulting in periods of high water and of 
low water-of floods and of droughts. These and other phases of 
the occurrence of water are beyond the control of man, although 
their effects may be modified by hydraulic works to  augment low- 

water flows and to protect flood plains from floods, and by vegeta- 
tion to reduce erosion. The operation of reservoirs for storage 
and controlled release of water changes the regimen and there- 
fore the utility of the rivers below them. Since the supply of 
water in  any drainage basin is limited by precipitation, it  sets 
the limits of development: it determines the amount of land 
that may be irrigated, the size of water-power and steam-power 
plants, the capacities of industrial establishments, and the growth 
of cities. I n  many parts of the world the limits of supply have 
been reached or are being approached, and water is imported 
from long distances and a t  great expense for municipal and ir- 
rigation uses. 

Surface Water.-Run-off results directly from precipitation, 
but the rapidity with which run-off follows precipitation depends 
upon various conditions. In  tropical and subtropical lands the 
sequence is rapid. I n  the areas from which run-off is supplied 
mainly by melting snow it is retarded by the length of time water 
is held in the form of snow. Such areas embrace in general all 
polar regions and all lands above about 5,000 ft.  in the latitude 
of northern United States and central Europe, and above 12,- 
ooo to I j,ooo f t .  in the tropics. In  other areas, if thc rainfall is 
fairly uniform throughout the year as it is in eastern United 
States and most of western Europe, the distribution of run-off is 
nearly uniform, but there is considerable reduction during the 
summer due to greater evaporation. I n  areas situated in warm 
temperate and subtropical lands which receive precipitation dur- 
ing a definite rainy season, the run-off is likely to  be extremely 
variable. Streams that flow from areas having permeable soils 
and subsoils or are underlain by cavernous rocks are likely to 
have relatively well maintained run-off. 

The utility of any stream for power, irrigation or municipal 
supply, depends in large measure upon the adaptability of its 
run-off to  the demand. Storage must ordinarily be provided to 
assist in this adaptation. Natural sites available for use as storage 
reservoirs may contribute largely t o  the value of the water re- 
sources of a drainage basin. Areas that were covered during the 
glacial period by continental ice sheets or by extensive alpine gla- 
ciers generally abound in lakes, which in their natural condition 
regulate run-off in  some degree, and some of these lakes may be 
converted into reservoirs of large capacity. High rates of run-off 
and attendant possibilities of power and irrigation development 
are generally associated with mountainous areas. 

G r o u n d  Water.-It has been estimated that 50% of the pop- 
ulation of the U.S. depends directly upon wells for its water 
supply and the proportion for the world is no doubt nearly or 
quite as great. The practicable use of this water is measured by 
the extent t o  which i t  may be replaced by precipitation. The 
water table may be progressively lowered by excessive pumping. 
In  some places the rate of recharge of the underground water from 
surface streams may be increased to offset the lowering of the 
water table, but excessive drafts on the supply inevitably reduce it. 

Water-power.- The developed water-power of the world, ac- 
cording to estimates made by the U.S. Geological Survey, was 
about 23,000,000 h.p. in 1920, 46,000,ooo h.p in 1930 and 63.500,- 
ooo h.p. a t  the end of 1938, an increase of 180% in 18 years. 

The estimates of potential water-power are based on data of 
widely varying completeness and accuracy but they afford a gen- 
eral idea of the water-power resources of the world. I t  appears 
that Africa's potential water-power is nearly equal to  that of 
any other three continents. Africa is essentially a great plateau 

Sumvtary of Developed Water-power of tile World i?c 1938, a ~ d  Potential 
Water-power at Ordinary Low Water in  Horse-power 

Potential 

77,000,om 
74,000,ooo 
74,000,ooo 

151,000,000 
274,ooo,000 

2 I ,om,ooo 

671,000,000 

( Developed 

North America . . . . . . 
South America . . . . . . 
Europe . . . . . . . 
Asia . . . . . . . . 
Africa. . . . . . . . 
Oceania . . . . . . . 

Total . . . . . . . 

27,000,000 
I ,400,000 

2S,ooo,ooo 
6,1zj,ooo 

183,000 
800,ooo 

63, jo8,ooo 
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on which there are large rivers that fall rather abruptly to the 
sea. Tropical Africa, particularly the Congo, contains a large 
land area within the belt of equatorial rains, and this fact taken 
in connection with its characteristic topography gives it  the great- 
est concentration of potential water-power on the globe. Asia 
comprises vast areas of high mountains and plateaus but in its 
northern, western and central parts the precipitation is low and 
in its southern and eastern parts the rainfall is irregularly dis- 
tributed through the year. 

Irrigation.-Kearly one-third of the earth's surface receives 
only 10 in. of rain or less annually and for another third the 
annual rainfall is between 10 and 20 inches. On the area receiving 
less than 10 in. and on much of that receiving up to 20 in., irri- 
gation is generally essential to the production of a profitable crop. 
The earliest civilization of which we have any knowledge was de- 
veloped by means of irrigated agriculture. Not until near the 
Christian era did the world dominion and leadership in art and 
culture pass t o  nations inhabiting other than great irrigated low- 
lands. During the dark ages, irrigation systems were neglected 
and some were entirely destroyed. With the advent of the Renais- 
sance and the gradual growth of modem civilization, the centres 
of population gradually shifted to  more humid regions and ir- 
rigation became relatively less important in the growing of the 
world food supply. 

After 1875 new influences in world affairs gave a decided im- 
petus to irrigation development. Railroad construction has opened 
up  vast areas of arid and semi-arid lands requiring irrigation 
to bring them t o  a high degree of crop production. Construction 
equipment and methods have been greatly improved. Projects are 
now feasible which, a half century ago, would have been entirely 
impracticable. Dams are projected and under cons&ruction of a 
height and size undreamed of a few decades ago. Improved 
standards of living have increased the demand for certain prod- 
ucts of irrigated lands such as citrus and deciduous fruits, and 
increased transportation facilities have made possible their wide- 
spread distribution. As a result, the irrigated areas in the newly 
developed countries of the Western Hemisphere hare increased 
rapidly, and in 1940 it was probable that one-fourth of the globe 
is dependent for food on the products of irrigated land. 

The irrigated area of the world by countries in 1926 was 
estimated by the U.S. Bureau of Reclamation as practically zoo,- 
ooo,ooo ac., made up by continents as follows: North America, 
26,834,000 ac. ; South America, 6,613,000 ac. ; Europe, 14,798,000 
ac.; Asia, 140,760,000 ac.; Africa 10.310,000 ac.; Oceania, 1,270,- 
ooo ac.; grand total 200,585,000 acres. (N. C. G.) 

V. FISHERIES 
The important fisheries of the world are found for the most 

part within the north temperate zone, chiefly between the 40th and 
60th parallels of north latitude. In  this region conditions are 
especially favourable to fish life, including large continental 
shelves with relatively shallow water and extensive coastal in- 
dentations, richly supplied with materials from the massed land 
areas of the region to support an abundant aquatic flora and fauna. 
The herrings, of which there are some I jo  species, represent the 
most important family of fishes. The species are widely dis- 
tributed in fresh and salt water and contribute a greater yield 
than any other family of fishes. They supply the raw materials 
for the highly important sardine industries of Norway, France, 
Spain, Portugal and the United States, the extensive herring cur- 
ing industries of northern Europe and North America, extensive 
fish meal, fertilizer and oil industries of Norway, United States, 
Canada and Japan, as well as being widely used for food in the 
fresh state wherever they are found. As they feed on microscopic 
plant and animal forms, they are especially important as con- 
verters of plankton organisms at  one step into food for man. 

The gadoid fishes which include the cod, haddock, hake and pol- 
lock also rank high in their contribution to man's needs. The 
annual catch of cod along the Atlantic coast of North America 
exceeds ~.ooo,ooo.ooo pounds. These are white-meated fishes, 
and the fat is stored in the livers, the basis for the cod-liver oil 
industry. Next in importance are the salmons, noted for their 

exceptional food properties, size, beauty and gameness. The family 
includes not only the salmons but the white fishes, the ciscoes or 
lake herring and the trouts. The most important members are the 
five species of salmons native to  the North Pacific, entering the 
tributary rivers in North America and Asia to  spawn. The annual 
catch amounts to about ~,ooo,ooo,ooo Ib. a year and is the basis 
for the important salmon canning and curing industry. 

The mackerels, of which there are about 60 species, are widely 
distributed and highly prized for food in the areas where they are 
found in abundance. Included in this family are the highly prized 
tunas, the true mackerels of the north Atlantic, Spanish mackerel 
and the bonito. The shell-fish fisheries are also of considerable im- 
portance, including some of the choicest products of the sea and 
valued a s  food because of their distinctive flavour and their rich- 
ness in iodine and minerals, essential elements of our diet. The 
oyster fisheries are of importance in the United States, France and 
Japan. Lobsters, crabs, clams and shrimp are widely sought after. 

The fisheries are a most important source of food. I n  addition 
they supply many articles of importance in  the arts and indus- 
tries. Fish meal is gradually winning a place for itself as one of 
the most valuable protein feeds for hogs, cattle and poultry. Fish 
fertilizer is generally recognized and widely used as a plant food. 
The demand for and use of fish oils for soap making, for hydro- 
genation, including use in lard substitutes, and for many other 
purposes is increasing. About I jo,ooo,ooo gal. of whale oil alone 
is now produced annually. Shells of molluscs are an important 
source of raw materials of buttons and various artistic articles. 
From the shells of the fresh water mussels taken in the Mississippi 
valley region are produced about 2,ooo,ooo,ooo buttons per year. 
From shark hides are made fancy leathers for artistic articles; 
from fish scales is derived fish scale essence used in the manufac- 
ture of imitation pearls; from Japanese pearl farms are derived 
artificial pearls and from numerous waters of the globe are taken 
genuine pearls. From the sea-weed industries are derived many 
products and from the sea itself the indispensable solar salt. 

The annual world harvest of fish and fishery products amounts 
to not less than 3 j,ooo,ooo,ooolb with a first value of about 
$76o,oo0.000. In  addition there is a very considerable draft on 
water areas by angler and fisherman for home consumption for 
which no satisfactory estimate can be made. Among the lead- 
ing nations of the world in the prosecution of fisheries arranged in 
the relative order of the magnitude of their fisheries are: Japan 
with a catch of about 8,1oo,ooo,ooolb.; United States with 4,400,- 
ooo,ooolb. ; Soviet Union, ~,~oo,ooo,ooolb.  ; China, 2,80o,ooo, 
ooolb.; United Kingdom, 2,~oo,ooo,ooolb.; and Norway with 
1,700,000,000 pounds. These six countries produce about three- 
fifths of the world's fishery harvest. Among the other nations 
producing in excess of ~,ooo,ooo,ooolb. annually are Germany, 
Korea and Canada. (L. RA.) 

VI. FORESTS 

The world production and consumption of wood amounts t o  
approximately j6,ooo,ooo,ooo cu.ft., which is an average of 32 
cu.ft. per caput. About 26,000,000,000 ft. is saw-timber, and 30,- 
ooo,ooo,ooo ft. is firewood. 

Increase of Consumption.-As populations grow and as living 
standards rise and human wants become more complex, timber 
consumption increases, in spite of the extensive and growing use 
of substitute materials, and in spite of the tendency to utilize 
wood more economically. 

In  Great Britain timber consumption has increased much more 
rapidly than has the population. Even in France with a practi- 
cally stationary population, timber consumption was slowly in- 
creasing until 1914; that of Germany more than doubled within 
the century; in the United States a t  least four times as much 
lumber is (1937) used as in 1850. Judging from the rates of in- 
crease in these and other important consuming countries. the 
world's timber needs may be expected to  double within approxi- 
mately 50 years. The per caput consumption in North America 
of saw-timber (177 cu.ft ) is five times as great as that of Europe, 
and if the tropical countries south of the United States be dis- 
regarded, it is six and one-half times that of Europe. Europe, 
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South America and Australia use about equal anlounts of wood 
per caput (39 cu.ft.). The proportion of saw-timber to  total 
amount of wood used, however, is quite different, being only one- 
ninth in South America, two-fifths in  Australia and over one-half 
in Europe. Asia and Africa use comparatively small amounts of 
wood (9  and j cu.ft. respectively). 

The  total quantity of wood grown in the world each year is 
roughly estimated a t  about ~8,ooo,ooo,ooo cubic feet. If this 
increment were spread evenly over the whole forest area, it  would 
amount t o  only 5.1 cu.ft. per acre. It is apparent that the pres- 
ent annual growth of ~8,ooo,ooo,ooo a f t .  is not replacing the 
present annual cut of ~6,ooo,ooo,ooo cubic feet. The amount of 
growth each year represents the growth of only a small part of the 
forest. Vast areas of virgin forests must be left out of the calcu- 
lation, because i n  their present condition there is no net growth 
in them. If all the forests of the world were placed in a growing 
condition, with a moderate amount of management and protec- 
tion against devastation, they could produce annually at  least 
355,ooo,ooo,om cu.ft. of wood, or nearly 50 cu.ft. per acre. 

T h e  World's T i m b e r  Supply.-With about 7.500,000,000 ac. 
of productive forest area in  the world, bearing heavy stands of 
virgin timber, having possible growth many times the world's 
present timber requirements, i t  would seem that there is enough 
timber to  last for centuries. This would be true if all kinds of 
wood were equally capable of satisfying human wants. There are 
about ~,645,ooo,ooo ac. of softwoods or conifer forests in the 
world; some 1,204,000,000 ac, of temperate hardwoods or broad- 
leaf forests, and 3,638,000,ooo ac. of tropical hardwoods. Although 
the softwoods and temperate hardwood forests together form only 
one-half of the total forest area of the world, 91% of all 
the timber cut and used comes from the softwood and tem- 
perate hardwood forests of the Northern Hemisphere, and only 
9% from the tropical hardwoods. The softwood forests are 
furnishing three-fourths and the temperate hardwoods one-fifth 
of the construction timber of the world. The temperate hard- 
woods, in addition, supply three-fourths of all the firewood. 
The amount of standing timber in the tropics is far  greater than 
the amount remaining in the temperate regions, yet until recently, 
the tropical forests have played a minor part in supplying the 
world's timber. There has been prevalent an idea that the tropical 
forests are composed chiefly of cabinet woods, dyewoods and 
similar kinds of hard, heavy, deeply coloured wood, suitable for 
furniture and special uses, but not for construction. Recent 
explorations have shown that there are many excellent construc- 
tion woods, equal if not superior to  the woods of conifers for 
use in the tropics because more resistant t o  decay and termites. 
Before the tropical forests are able to supply a large part of the 
world's requirements there must be developed adequate systems 
of cheap transportation and adequate supplies of efficient labour. 
Another difficulty is that the tropical forests are mostly composed 
of a variety of species, intermingled in the greatest confusion, and 
can be exploited economically only if practically all the important 
species can be utilized. The crux of the world's timber supply 
problem, during the next two or three generations at  least, lies in 
the available supplies of softwood and temperate hardwood. 

Softwood Supplies.-The softwood forests are very largely 
confined to the cooler regions of the Northern Hemisphere, al- 
though some conifers occur in  the Southern $Hemisphere. The 
present growth of conifer timber is about 80% of the present 
cut. The forest capital is being depleted. The principal conifer 
regions are: ( I )  North America, including Canada, the United 
States, and the Sierras of Mexico; ( 2 )  northern Europe and cen- 
tral Europe; (3) Asiatic Russia, Manchuria and part of Japan. 

I n  Ca~zada the total amount of accessible merchantable saw- 
timber is estimated a t  approximately 61,~oo,ooo,ooo cu.ft. and 
of pulpwood 52,000,000,000 cubic feet. The forests are being 
destroyed from two t o  two and one-half times faster than they 
are grown. At a total annual drain upon the forests of 5,000,- 
soo,ooo cu.ft., the accessible stands of virgin forests would be 
exhausted in about 25 years. I n  the United States roughly only 
300,000,000,000 cu.ft. of softwoods of saw-timber size remain. 
Softwoods comprise two-thirds of the ~g,ooo,ooo,o~o cu.ft. of 

timber used annually and more than three-fourths of the sawed 
lumber. 

Of the paper consumed in the United States, nine-tenths is made 
of softwoods. To  meet its 1936 requirements, the United States 
:ut about one-fifth more than grows each year. Alaska has great 
reserves of virgin timber in her coast forests and will contribute 
largely to the world trade. Mexico has about 20,500,000,000 cu.ft. 
of pine in mountainous forests a t  an elevation between 7,000 
and ~ o , o o o  feet. 

Europe is barely capable of meeting its softwood timber needs. 
Just before the World War Great Britain imported 97% of the 
timber she consumed; France, Germany, Italy, Belgium and the 
Netherlands imported approximately 30, 47, 65, 77 and 82% 
respectively. 

The only European countries that have any prospect of increas- 
ing their output of softwood timber for any considerable period 
or even of continuing to export at the present rate are Sweden, 
Finland, Russia and possibly Southern Europe. 

I n  Asia, only western and eastern Siberia are reputed to 
have enormous supplies of virgin softwood timber. Siberian 
forests, however, are largely unexplored, and lirtle is known of 
their actual condition. Of the vast forest area of South America 
only 5% is composed of conifers. The bulk is in southern Brazil 
and adjacent portions of Argentina and Paraguay. The entire 
region produces only from one-third to  one-half as much soft- 
wood timber as Argentina alone buys from the United States and 
Canada. The other South American countries depend upon the 
Northern Hemisphere for much of their construction timber. 

Africa, although i t  possesses extensive equatorial forests, does 
not contain enough softwood timber to  furnish even the small 
amounts required locally for construction purposes. I n  Australia, 
the softwood supply is inadequate for local needs. Much pine, fir 
and spruce lumber is imported from North America, Europe and 
north-eastern Asia. The small area of softwood forest in  New 
Guinea and the other islands of the Pacific is insignificant. 

Lord Lovat, after a survey of the softwood forests of the world, 
arrives a t  the conclusion that, except in Russia, the main soft- 
wood virgin timber reserves will be exhausted before very long, 
and Europe will have t o  depend more and more on timber raised 
by the agency of man; that the United States shortage is likely 
to come more quickly than that in  Europe; that the more the 
American supply becomes centred in the Pacific coast States, the 
greater is the probability of the industrial States of north-eastern 
America coming into the European markets for saw-timber in the 
same way that they do now for pulpwood; and, finally, that as  
the United States consumes over 8.oo0,ooo.ooo cu i t .  of soft- 
woods, as opposed to a total European consumption of 9,000,- 
ooo,ooo cu.ft., the United States advent into European markets 
will have an important bearing upon European prices. 

T e m p e r a t e  Hardwoods  Supplies.-Like the conifers the 
temperate hardwoods are confined chiefly to  the Northern Hemis- 
phere and are located fairly close to  consuming centres. They as 
a rule occupy the better soils of the more favourably situated 
lands and, therefore, have been progressively destroyed to make 
room for cultivation. The large old timber has been depleted 
even to a greater extent than that of the softwoods. Europe has 
still extensive areas of hardwood forests and even exports special 
kinds, such as the oak of Poland and Yugoslavia. On the whole, 
however, the consumption of hardwoods in Europe greatly ex- 
ceeds the production. I n  Asia, Japan exports small quantities of 
oak. Walnut and other hardwoods are exported from Asiatic 
Turkey and the Caspian region. Siberia has about 30% by area 
of the temperate broad-leaved forests of the world. Except in 
the Far  East, however, they consist of fairly light stands of 
aspen and birch, much of i t  valuable chiefly for firewood or pulp 
and not to  be compared with the hardwoods of the Unlted States 
and Europe. I n  North America the United States now has the 
largest supply of temperate hardwoods. The other North Ameri- 
can regions have no surplus over their own needs. The original 
stand of approximately 250,000,000,000 cu.ft. of merchantable 
hardwoods has dwindled to about one-half of that amount and 
is being further depleted at  the rate of over j,oao,ooo,ooo a f t .  
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a year. The United States uses nearly 3,000,000,000 cu.ft. of 
hardwood timber a year, exclusive of firewood, or almost one- 
half of the entire world consumption of temperate hardwood 
timber. I n  the temperate region of the Southern Hemisphere in- 
cluding southern Chile and Argentina, portions of New Zedand 
and Tasmania and the high mozcntains of South America and 
Africa, there are relatively small quantities of valuable hard- 
wood timber, and little or none for export. The outlook for future 
supplies of hardwoods, however, is probably better than for soft- 
woods, because woods adapted to the same uses can be got from 
the tropical forests, though they may cost much more. (R. 2.) 

VII. NATURAL GAS 
Natural gas, like petroleum with which it  is closely associated, 

is one of the major natural resources of the United States. I t  
may occur with petroleum or independent of commercial petro- 
leum in great natural gas fields or deposits. Composed, for the 
most part, of the hydrocarbons of the paraffin series, carbon diox- 
ide, nitrogen and helium, its composition, however, varies consid- 
erably in the different fields. Like petroleum, natural gas devel- 
opment in the United States has been on an ascending scale. I n  
1938 natural gas production totalled ~ , ~ 2 ~ , ~ o o , o o o , o o o  cu.ft., 
compared with 1,555,474,000,ooo cu.ft. in 1933. The geographic 
production together with the amount produced is: 

U.S Natural-Gas Production, by Slates 
(Gas delivered to consumers only; in millions of cubic feet) 

Natural gas is produced in Canada in the following territories: 
Alberta, New Brunswick, Ontario and Saskatchewan. 

The enormous use of natural gas for domestic and commercial 
purposes as a direct fuel with uses similar to that of manufac- 
tured gas, is made possible by the piping of the gas from the 
fields themselves into cities close to, and even far distant from 
the fields. I n  1937 there were over 9,000,000 domestic and com- 
mercial natural gas customers, comparing with 6,690.700 in 1933. 
These domestic and commercial customers accounted for 489,234,- 
ooo,ooo cu.ft. in 1937, and 368,774,000,000 cu.ft. in 1933. 

Despite this large consumption, the great bulk of the natural 
gas produced goes into industrial uses. There is a tremendous 
consumption in the oil and gas fields, amounting to 691,320,000,- 
ooo cu.ft. in  1937. In  carbon-black manufacture 341,o85,ow,ooo 
cu.ft. were consumed; in petroleum refineries, ~ ~ ~ , o o j , o o o , o o o  
cu.ft.; in electric power plants, 170,567,000,000 cu.ft.; in Port- 
land cement plants, ~ o , ~ ~ o , o o o , o o o  cu.ft., and in other industrial 
plants, 597,380,000,ooo cubic feet. Thus, of the total of 2,443,- 
04 I ,ooo,ooo cu.f t. consumed in I 93 7, domestic and commercial 
consumption accounted for 489,234,000,000 cu.ft., and industrial 
consumption accounted for 1,953,807,000,000 cubic feet. The 
supply of natural gas comes from more than 45,000 wells, and 
there is an average of over 2,000 new natural gas wells drilled 
every year in the United States. Carrying natural gas from the 
fields to consuming centres is a network of natural gas pipe lines 
aggregating ~82 .320  miles. Gas that would formerly have been 

wasted is now held in the ground in the oil reservoir to aid in 
driving the oil out and thus in increasing the ultimate petroleum 
yield from the sand. Also, in connection with natural gas re- 
search and conservation, a great by-product natural-gasoline in- 
dustry has been developed, utilizing gas that formerly escaped in 
the air when an oil well was brought in. (L. M. F.) 

VIII. COAL 
Beginning with the data collected by the 12th International 

Geological Congress in 1913, there have been a number of at- 
tempts to arrive a t  an estimate of the coal reserves of the world, 
but consistent results have been handicapped by lack of complete 
information and by lack of uniformity in the basic premises in- 
volved, especially the ultimate depth to which work may eventu- 
ally be extended. The estimates of world reserves of coal in the 
table on page 865 are derived from those published by the 
Reichskohlenrat of Berlin in 1938, to  which have been added es- 
timates for Mexico and Brazil, taken from Commodities of Com- 
merce Series No. 3, of the Pan American Union. These estimates 
include all grades of coal down to a depth of 2,000 metres (6,560 
ft.), and are based on the geographical boundaries current a t  the 
time of publication, many of which have undergone subsequent 
alteration. Estimates for Germany, Austria, and France have been 
reduced somewhat from those of earlier years, while those 
for Russia have been increased. I t  will be noted that the reserves 
listed are not a t  all uniformly distributed, 50% of the total being 
in the US., 21% in Russia, and 14% in Canada, these three alone 
accounting for 85% of the total; another 10% is found in China, 
Australia, Germany and Poland, in the proportion of 3% to  the 
first, and 2% each to the others, bringing the total accounted for 
to 9476, and leaving only 6% scattered among other countries. 

On the basis of the reserves as here reported, ignoring the ques- 
tion of grades of coal and losses in mining, and considering only 
the tonnages involved and the average rate of production dur- 
ing the five years 1934-38; the total world reserves should last 
for some 5,500 years, those of the United States 9,570 years, 
Russia 1,920 years, Great Britain 870 years, Germany 520 years, 
and France 2 2 0  years. Of these more heavily industrialized 
countries, however, some produce a surplus for export, while 
others must import to cover their current demands. On the basis 
of consumption alone, the life of the British reserves would be 
increased by about one-third and the German by about one-ninth, 
while the French would be reduced by one-third. I t  must be re- 
membered, though, that all of these figures would be radically 
changed by any marked and consistent increase or decrease in 
the consumption rate. Proper allowances for losses in mining 
would also materially reduce the life factor; in the past, these 
losses have sometimes been as high as IOO%, but current losses 
are probably of the order of 2j-50%. (G. A. Ro.) 

IX. PETROLEUM 
In  all the countries and areas throughout the world where petro- 

leum has been found to exist or where there has been geological 
determination of oil possibilities, only in the United States of 
America have studies been conducted to evolve a fairly scientific 
basis for estimating oil reserves or resources. Even such estimates 
made in the United States are subject t o  misinterpretation 
due largely to  the fact that reserves may be placed in a number 
of categories, such as proven reserves (those based on actual 
drilling experience) and unproven reserves (those based on geo- 
logic considerations but not yet proven by drilling). There are 
other qualifications, such as whether certain proven reserves 
could be profitably exploited under existing conditions. More- 
over, any estimates of reserves are subject to constant revision, 
and it is virtually impossible to  obtain comparable figures for 
various countries reflecting the same degree of accuracy. I t  also 
must be borne in mind that only a fraction of the petroleum 
stored underground, usually associated with natural gas, is, o r  can 
be, brought to  the surface. Thus it  is estimated that in .the United 
States only some 25 t o  35% of the petroleum underground in the 
proven fields is recovered. However, production technique is in- 
creasing this recovery as well as, by making possible deeper drill- 

I ing, opening up reserves hitherto beyond the range of estimate, 
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There has been substantial and continuing enlargement of the 

proven recoverable reserves of petroleum in the United States. 
In  1908, David T .  Day, chief geologist of the U.S. Geological Sur- 
vey, estimated that the ultimate total production from oil fields 
of the United States would range from a minimum of 10.172,- 
ooo,ooobbl. to  a maximum of 247680,000,000 barrels. His esti- 
mate included previous production, known reserves, and probable 
production from fields not then discovered. His minimum es- 
timate was reached in actual production as long ago as 1927. The 
U.S. Geological Survey and U.S. Bureau of Mines revised Day's 
estimate in 1916, and estimated that the ultimate total would 

be I ~,ooo,ooo,ooo barrels. That amount of oil had been produced 
by the end of 1928. A comprehensive attempt a t  reserve estima- 
tion was undertaken in 1921 by the U.S. Geological Survey and 
the American Association of Petroleum Geologists. I n  this effort, 
a careful analysis was made of all known favourable structures, 
both producing and untested, based on available knowledge of 
sub-surface conditions and what was then considered reasonable 
drilling depths. Their conclusion was to the effect that future 
recoverable reserves amounted t o  9,15o,om,ooobbl., of which 
approximately ~,ooo,ooo,ooobbl. were classed as "oil in sight" 
and about ~,ooo,ooo,ooobbl. as "prospective and possible oil." 

Estimate of IVo~ld Coal Reserrres (Millions of metric tons) 

I / /  Known Reserves I/ Probable Reserves 1 Known and Probable Reserves I 

NORTH AND CENTRAL AIIIERICA 
United States . . . . .  
Canada . . . . . .  
Newfoundland . . . . .  
Mexico . . . . . . .  

. . . . . .  I Honduras 

11 A and B I Lig. I Total 1 A and B 1 Lig. I Total 1 A and B / Lig. -- l - - . - . - - ~ ~ ~ ~  1 Total 

I Total for North and Central America\/ . . I 2i219j141 / 
SOUTH AMERICA 

. . . . .  Colombia . . 
Venezuela . . 
Peru . . 

1 Argentina . . .  . .  . .  . .  . .  . .  . .  / /  5 I . .  I 5 1 
Brazil . . . . . .  . . . . I Chile . . . . . .  : 1 2,082 1 . .  3,048 

EUROPE 
United Kingdom . 
Germany . . .  
Poland . . . 
~zechoslovakia . . 
France . . . .  
Belgium 
Nonvay (sPitzbe&en)' 
Spain . . . .  

. . .  Yugoslavia 
Russia (European) . 
Netherlands . . .  

. . .  Rumania 

. . .  Hungary 
Austria . . . .  

. . .  Bulgaria 
Italy . . . .  

. . . .  Sweden 
Denmark . . .  

. . . .  Greece 

Total for Europe . 

ASIA 
China . . . . . .  j 19,173 
Japanese Empire . . , . j,960 
Manchuria .  . . . . .  . . 
Russia (Asiatic) . .  6,833 
India . . . . . . .  2 2 1  

Persia . . . . . . .  . . 

TotalforAsia . . . . .  . . 

AFRICA 
Belgian Congo . . . . .  . . 
SouthernNigeria. . . . .  . . 
Rhodesia . . . . . .  345 
South Africa . . . .  7,915 

Total for Africa . .  I . .  

. . . . . .  Australia 2,070 
. . . . .  Newzealand 255 

British North Borneo. . . .  8 
Netherlands India . . . .  40 
Philippines. . . . . .  . . 

Total for Oceania . .  I/ . .  
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World Oil Reserues, by Countries, as of Jan. I ,  1939 

(Thousands of barrels) 

Argentina . . . . . . 
Coloinbia . . . . . . 
Iran . . . . . . . 
Iraq . . . . . . . 
Mexico . 
Netherlands ~ a s t  &dies : : : 

This reserve was "exhausted" by actual production prior to the 

Cumulated Production 
Beginning to Jan I, 1939 - 

Country 

end of 1933. 
I n  1925, the American Petroleum Institute Committee of 

Proved Reserves* 
Jan. 1, 1939 

200,000 
400,000 

3,500,000 
1,500,000 

6w,ow 
1,600,000 

Trinidad . 
United States 
U.S.S.R. (Russia)$ . . 
Venezuela . . . . 

E'ania ';2$Z 

Eleven conducted a most exhaustive survey, and concluded that 
the future reserves recoverable from producing fields by then 

186,282 
228,605 
870,717 
135,393 

1,900,404 
852,416 

i%?:8: 1 

known methods of production amounted t o  approximately 5,300,- 
ooo,ooo barrels. 

I n  1935, a committee of prominent geologists under the auspices 
of the American Petroleum Institute began making the most ex- 
haustive and scientifically calculated estimates of U.S. petroleum 
reserves yet attempted, and has continued this practice virtually 
annually. The first estimate, as of Jan. I ,  193 j, placed the proven 
reserve of crude oil in the United States at  12.2 billion barrels. 
Subsequently these estimates have been as follows: as of Jan. I ,  
1937, 13.1 billion bbl.; Jan. I ,  1938, 15.5 billion bbl., and Jan. 
I ,  1939, 17.3 billion barrels. Thus each succeeding estimate has in- 
creased. These estimates do not count oil available upon the 
application of secondary recovery methods. They make no allow- 
ance for possible reserves in untested areas, but represent only the 
volume of crude oil recoverable by present known methods from 
fields now completely developed or drilled, or sufficiently drilled 
and explored to permit of reasonably accurate calculations. 

One of the main causes of the recent increases in the indicated 
reserve is the revision brought about by the increased efficiencies 
of improved technique and controlled or delayed production. 
The size of the proven reserve gives no clue to, and logically 
cannot be expected to reveal, the imminence or remoteness of 
scarcity. The proven reserve, so estimated, is merely an estimate 
of the working stock of petroleum in advance of production, 
which is quite a different matter from the volume of oil yet to 
be discovered and to be recovered as  additional oil from known 
deposits by improved methods. The only basis for anticipating 
an ultimate shortage of United States petroleum is a line of reason- 
ing based on the principle of elimination-that each pool found 
means one less to  be discovered in the future-but the sheer 
magnitude of the proven reserve sheds little light on the ques- 
tions: How much oil is yet to be found? and, T o  what extent will 
recoveries be increased by improved technique? 

The committee of geologists and engineers which made the es- 
timates of reserves for the American Petroleum Institute report: 
"Large areas within the United States, underlain by sedimentary 
rocks, are only partly explored for oil reserves, whereas the areas 
already explored by the best current methods are relatively small. 
No satisfactory method has been found for assigning a numerical 
estimate to  the amount of oil recoverable from undiscovered 
deposits. The oil t o  be discovered in the future is so concealed 
from observation that an estimate of ultimate reserves in  terms 
of barrels is obviously impracticable. However, we do have a 
definite, although incomplete, knowledge concerning the existence 
in an important part of these slightly explored areas of extensive 
deformation in sedimentary rocks which are productive in neigh- 
bouring districts, of deeper prospects. . . . This gives reason to 
expect that ample discoveries will be made to meet national 

150,000 
17,348,146t 
5,000,000 
2,500,000 

[METALS 

162,293 
21,187,141 
4,010,391 
1,68a,oo3 

Other countries . . . 550,000 

World total . . . . . 34,248,146 

requirements for a period of indeterminate length." 
Reference also was made to the possibilities of stratigraphic 

geology. In the past most oil discoveries have been based on the 
anticlinal theory. The development of the East Texas oil field 
brought stratigraphic possibilities into prominence. An entirely 
new field of geology has opened up as a result-the study of flank 
sands, regional inconformities and up-dip wedging of porosity as 
possible oil reservoirs. The president of the American Association 
of Petroleum Geologists, A. I. Leverson, stated in 1936 that there 
were yet to be discovered oil and gas reserves almost without 
limit by those who may become adept in stratigraphic analysis, 
and that, diHering from past methods, the possibilities for strati- 
graphic production could not be quickly exhausted. (L. M. F.) 

METALLIC A N D  NON-METALLIC GROUPS 
Under this heading are discussed the most important metallic 

and non-metallic substances including Iron, Lead and Zinc, COP- 
per, Aluminium, Nickel, Manganese, Tin, Tungsten, Vanadium, 
Sulphur, Mercury, Silicon and Mica 

I. IRON 
Broad allowances for incomplete information must be made 

when considering iron ore resources. While no new immense iron 
ore fields remain to be discovered in either Europe or North Amer- 
ica the remaining four continents are still largely unsurveyed. Of 
known iron ore reserves I j,ooo,ooo,ooo tons occur in North 
America, 12,000,000,000 in Europe and 7,000,000,000 in South 
America. If i t  be assumed that the remaining three continents 
are proportionately as well supplied-and against this assumption 
there is no geological argument-the conclusion is reached that 
the world iron ore reserve is a total of 90,000,000,000 tons. 

The world, in 1936, produced 141,000,000 tons of iron ore and, 
in 1937, 172,000,000 tons for a new high record. This production 
was supplied by many mines, but a few great ore fields were re- 
sponsible for the bulk of the tonnage. The Lake Superior Region 
shipped, in 1936, over 40,000,000 tons, and the Lorraine field of 
France and Luxembourg over 3 j,ooo,ooo. Soviet Russia has risen 
to third place among the nations with 2S,ooo,ooo, the British 
fields ranking fourth with 13.000,ooo. Sweden shipped over 11,- 

ooo,ooo tons, Germany (including Austria and Czecho-Slovakia) 
8,ooo,ooo, and the Alabama fields about j,ooo,ooo. After these, 
ranging down to about 2,000,000 come North Africa, British India, 
western France, the New York-Pennsylvania magnetite fields, the 
Malay States and Australia. 

The localization of demand may cause more concern than ex- 
cessive total consumption, for a few ore fields are being drawn 
upon in exceptional tonnages while other large fields are practi- 
cally unused. For example, if the present-day drafts continue, 
our current estimates of known ore reserves in the different great 
fields suggest that ore of present day grade will be exhausted 
in the Lake Superior region within jo  years, in Spain and Great 
Britain within the century, and in Lorraine in less than I j o  years. 

887,344 

33,170,960 

Eslimled Proam Crude Oil Reserve i n  the United Slates on Jan.  I ,  1939 
(Data from American Petroleum Institute) 

r 

*Proved reserves are an estimated inventory of recoverable oil, in known fields and by 
present methods only. They include no estimate of future,d~scoveries nor of greater 
recovery in known fields from probable advances in the technique of producing oil. 

tAmerican Petroleum Institute. All other reserve data from Gahas  and U'hetsel. 
$Includes Sakhalin and all other Soviet fields. 
From.America? Petroleum Institute; V. R. Garfias and R. V. Whetsel, Foreign Oil 

Dept., Cities Service Co.; U. S. Bureau of Mines. 

Reserve 1938 
Production / Rank 1 State Per Cent Indicated 1 Million 1 1 Million 1 $::: 1 

Barrels Barrels 

Texas . 
California 
Oklahoma 
Louisiana . . . . 
NewMexico. . . . 
Kansas . . . . . 
Wyoming . . . . 
Illinois . . . . . 
Pennsylvania , . , 

ro Arkansas I :: I Montana 
Michiean 
NewYork . . . . 
Kentucky . . , . 
Ohio 
west ~ i rg in ia '  : : 
Colorado . . , . 
Indiana . . . . . -- I Total . . , . 117.1181 171 1,213.1 / 143 1 

From Joseph E. Pogue, Econontics nJ the Petroleum Industry. 
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AS against this far-off threat, i t  may be seen that on the basis of 
present drafts the Alabama fields should last 300 years or more, 
while the vast reserves of Brazil, Cuba and Newfoundland have 
not yet been drawn upon seriously. I t  is safe to say that the 
United States can retain its present leadership in iron and steel 
manufacture for several decades more. I t  is probable, however, 
that soon the old primacy of Great Britain and the present Ameri- 
can leadership will, in these heavy manufacturing lines, be chal- 
lenged by a new European competition based on the Lorraine and 
Norman ore fields, and upon west European coals and cokes. 

With regard to the four continents which are less well known 
and less developed industrially, existing knowledge of relative 
ore and fuel supplies permits certain deductions of considerable 
validity. I t  may be safely assumed, for example, that the known 
coal supplies of Asia, particularly in China and India, will justify 
and encourage a large iron and steel industry as local consumption 
increases; and that under certain conditions the excess product 
may be exported so as to  become a serious factor in European and 
North American trade and industry. With regard to South Amer- 
ica, Africa and Australia, present knowledge of raw material re- 
sources suggests that while Australia may easily become seif- 
supporting in the way of steel and iron products, the other two 
are likely to become important as exporters of iron ore to coal. 
rich areas, but not as serious producers of iron and its products. 
Older conclusions as t o  iron ore exhaustion have been modified 
seriously by the fact that, within the past two decades, their 
bases of deduction have been strikingly changed. For 150 years the 
world iron industry had increased a t  the rate of 50% each decade; 
and most earlier estimates prolonged this past rate of increase into 
the indefinite future. Now, for the first time in the history of 
modem industrialism, there has been experienced a period of 15 
years in which the world iron industry has not progressed; and 
there is no reason to assume that, whenever this dead point is 
finally passed over, the old rate of increase will be resumed. 
I t  is indeed far more likely that in the future the iron industry of 
the world will increase a t  a far slower rate, possibly not above 
that of the rate of increase of world population. If so the known 
ore reserves will last for very many generations (E.  C. E.) 

11. LEAD AND ZINC 
Lead.-No quantitative estimate of the copper, lead and zinc 

resources of the world has been made and it is doubtful whether 
a reasonable approximation can be made. Looking backward 
through 50 years there have been periods when it  was thought that 
the supply of these ores was superabundant and other periods 
when they have seemed to be scarce and opinion has swung from 
one extreme to another. Especially has this been true in the in- 
stance of zinc. However, as to each of these metals, new dis- 
coveries, both geographical and technological, may develop valu- 
able resources out of what was previously unknown or worth- 
less. The only conditions under which the world's resources of 
minerals can be reasonably forecast are when we may say that 
a t  least me have so much, as in the instances of coal and iron. 
Between these extremes i t  is always a matter of the equilibrium 
among production, consumption and price. So far as we can see 
ahead we shall have a sufficient supply of these metals, but we can 
not see clearly what price we shall have to pay for them, even 
through the next 10 years. 

The production of lead comes principally from the following 
districts, their percentages being given. South-eastern Missouri, 
8.1; Utah, 4.7; Coeur d'Alene (Idaho), 5.1; Tri-State, cover- 
ing the contiguous parts of Oklahoma, Kansas and Missouri, 2.7; 
Mexico, 14.1; Broken Hill, N.S.W., 10.4; Sullivan mine, Kim- 
berley, B.C., 10.6; Bawdwin mine, Burma, 4.7; Yugoslavia, 4.1. 
These account for about 65% of the world's production. Except 
in south-eastern Missouri, the mines produce a mixed ore which is 
milled so as  t o  give a n  enriched galena product for the lead 
smelter and a blende product for the zinc smelter. Many of the 
great lead-producing districts of the past were exploited for lead 
alone, such as Eureka, Nev., and Leadville, Colo., and exhausted. 
Lead-producing districts have waxed and waned more generally 
and more rapidly than either copper or zinc. Because of this and 

the failure to make many important new discoveries since 1900, 
together with the greatly increased demand for lead, experts have 
taken a pessimistic view and predict a steadily rising price in order 
to develop poorer ores and remoter mines. About 1925 the new 
process of selective flotation enabled the profitable mining of large 
supplies of previously unworkable zinc-lead ores. Lead and zinc 
production became increasingly interlocked, and now the mines 
that produce straight lead or zinc ore are few. What will be said 
hereinafter under "zinc" will therefore apply equally to lead. 

Zinc.-The world's greatest resources of zinc ore, mentioned 
substantially in the chronological order of their exploitation, have 
heretofore been the mines of Upper Silesia; Franklin, N.J.; the 
Tri-State district of Missouri, Kansas and Oklahoma; Iglesias 
in Sardinia; Broken Hill in New South Wales; Butte, Mont.; 
Kimberley in British Columbia; and Bingham and Park City, 
Utah. I n  1926 these districts produced about 70% of the world's 
total of 1,250.000 tons of spelter. The remainder was mined in 
Bolivia, Algeria, Burma, China, Czechoslovakia, France, Ger- 
many, Great Britain, Indo-China, Japan, Mexico, Peru, Spain, 
Scandinavia, Tunis and the United States. Some great mining 
districts have lived and died, the most noteworthy of these having 
been Vieille Montagne (now of Belgium) and Leadville, Colo , but 
many new districts are being exploited. A maintenance of the 
output of the present large producing districts-Broken Hill, Tri- 
State, Kimberley and Franklin-at the current rate for another 2 0  

years, a t  least, may reasonably be forecast. 
Estimates of zinc reserves collected from various sources total 

about 12.000,ooo tons for the United States, or about a 20-year 
supply a t  the 1937 rate of production, but production from many 
deposits will be dependent on prices well above the levels current 
in recent years. 

On the other hand new sources of production are being devel- 
oped as the results of exploration of new territory, the extension 
of transportation and improvement of metallurgic processes, which 
not only make it possible to  use profitably ores that formerly were 
considered refractory but also to  give an increased yield from all 
ores. Among the important new districts are Flin Flon, Sudbury. 
Buchan (N.F.), Broken Hill (N. Rhod.), Roseberry (Tas.), 
Mount Isa, Cerro de Pasco (Peru), and Trepca (Yugoslavia). A 
general upward trend of price was expected in 1925 as a conse- 
quence of the increasing scarcity of zinc ore, but the advent of 
selective flotation changed that outlook almost immediately. Por- 
tions of the world, as yet unexplored scientifically, may have great 
zinc ore possibilities as, northern Canada, Labrador, and New- 
foundland; the Andes; Siberia, where there are some great known 
deposits; Africa, especially in the north and in the Congo region 
and in Rhodesia; the interior of Australia, and in New Guinea. 

The production of ores u p  t o  quite recently has been from 
deposits whereof there have been surface indications. Much of the 
world's surface is covered by alluvial material which probably 
hides mineral deposits. We now have new developments in geo- 
physical science and methods that are opening the way to the 
discovery of such hidden deposits. On the side of requirements, 
the need for all of these metals steadily increases. Immediately 
previous to the World War the annual per caput consumption of 
the United States was about 8 Ib. of copper, 9 of lead and 6.5 of 
zinc. I n  the principal countries of Europe the average was a little 
less, especially of copper. I n  1929 the American per caput con- 
sumption was about 18 lb. of copper, 12 of lead and 10 of zinc. 
European consumption was, however, still below the pre-war rate. 
I n  1937 the United States consunlption was I 11b. copper, 81b. lead, 
and 8.51b. zinc, while Europe had risen to  14lb. copper, 161b. lead, 
and ~ r l b .  zinc, as a result of increased rearmament demand. The 
intimate connection between these metals and the electrical and 
other important basic industries promises continued increase in 
demand, while prospects for extensive substitution are limited to  
the use of aluminium instead of copper for electrical transmission 
lines. (G. A. Ro.) 

111. COPPER 

World production of copper for the r o  years ending Dec. 31, 
1900, was 4,158,513 short tons; for the 10 years ending Dec. 31, 
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1927, 13,157,500 tons, and for the 10 years ending Dec. 31, 1939, 
it  was approximately I 7,1 75,000 tons. I n  the earlier periods, the 
U.S. furnished 52.3% and ~ 3 . 9 % ~  and in the last only 28.8%. 
South America's proportion rose from 8.4% to 16.2% and then 
to 19.2%. Africa's from about 2 %  to 54% and then to 16.2%. 
Canada furnished 11.8% in the last decade. Africa and Canada 
are now supplying as large a proportion of the total as the U.S. 
The following table shows this change: 

Profiortion oj World Prod~rction 
South 

U.S. Africa Canada America 
Average yrs. 1916-18 incl. 61.907~ ~ 6 7 %  3.56% 10.22% 
Average yrs. 1937-38 incl. 29.617, 17.31% 11.79yo 19.810/0 

World copper production reached an all time peak in 1937 of 
2,503,966, and in 1939 was about 10% under. The following 
table is an estimate of the sources of potential supplies. 

TABLE I.-Polenlid World Subblv of LV?wlz' ~liIlncd C o b k r  

I / Short ~ o n s l /  1 Short Tons I 

I U. S. . . . . . 40,000 
Cuba . . . . . 
Mexico . . . . 

I%,"r%ndl;nd : : : :I 332ZzII Total Europe . . .I ~go,oooI 

Total N. America . 
Bolivia . . . 
Chile . . . . 
Peru . . . . 

Total So. America 

Norway . . . 
Sweden . . . 
Finland . . . 

Total Scandinavia 

Australia . . . 
*The nature of the Chilean and Rhodesian deposits is such that with additional plant 

another 100,ooo to 200,000 tons could he secured in a year to 18 months from the time 
active work was started. 
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The American Bureau of Metal Statistics tabulates copper ore 
reserves as officially reported, as follows: 

/ Tons Ore I Tons Copper - 

1,410,ooo 

*SI j,ooo 
50,000 

570,000 

25,000 
10,000 
15,000 

50,000 

25,000 

Africa . . . . . . 1 Other . . . . . . . 1 608,584 53,411,478 I 1,376,240 I 
I 

Total . . . . . . 3,468,134,918 1 7 8 , 6 2 5 , 8 4 4  

Russia . . . . . 
apan 

5 , o o o i n d i a : ,  :, : : : 
Other Asla (mc. Cyprus) . 

Total Asia . . . . 
Belgian Congo . . . . 
Rhodesia . . . . . 
Other Africa . . . . 

Total Africa . . . . 

GrandTota l .  . . . 

While most of these official estimates are of recent date, 1937 
or 1938, current estimates would doubtless show some increase. 
I n  the case of the United States such important producing areas 
as Butte, Montana, and Jerome, Bisbee, Morenci, and Ajo, Ari- 
zona, are not included. I n  addition there are the European, and 
Asiatic countries, including Russia and Japan, with a potential 
production (see Table I )  of 447,000 tons per annum. I t  is safe 
to assume that conservative estimates of reserves in these areas, 
would bring the grand total to well over ~oo.ooo,ooo tons of cop- 
per metal recoverable by present methods. At the rate of con- 
sumption of the past 10 years, this would last nearly 60 years. 
The total recorded world production of copper from 1800 to the 
close of the World War in Nov. 1918 was about 23,500,ooo tons. 
In the ensuing 2 1  years, i t  has produced and consumed about 33,- 
840,ooo tons of newly mined copper. However, there has been 
little change in the rate for the last two decades. This suggests 
strongly that the "explosive" effects on consumption of the intro- 
duction of electricity has about run its course. In  the meantime 
the electrical industries still absorb in excess of 50% of the pro- 
duction. This represents a decline of perhaps 2 0 %  from the peak. 
There have been increases in the requirements of the building 
trades, automobiles, air conditioning, refrigeration, etc., and evi- 
dence of a growing use in alloy steel. 

There is nothing to suggest that the present generation need 
have any fears of a shortage of copper supplies. There are un- 

120,000 
8 5,000 
12,000 
50,000 

267,000 

170,000 
*2 jo,wo 

30,000 

450,000 

z,~oz,ooo 

questionably enormous tonnages of material in the proven dis- 
tricts, which are too low grade to be of commercial value at  the 
present range of cost and price, but would become available when 
needed. Beyond all this lies the fact that copper is practically an 
indestructible metal, and the great bulk of that now in use can 
be reclaimed for new uses, when the structures and machines in 
which it is incorporated are worn out or become obsolete. 

In  view of world conditions of 1939, it  is interesting to note 
that more than half of the proven reserves of the world lie 
within the political boundaries of the United States and the Eng- 
lish speaking portions of the British Empire in Canada and 
Africa, and that another 30% in South America are owned by 
American capital. Similar proportions hold with respect to pres- 
ent facilities for production. (A. NOT.) 

IV. ALUMINIUM 
The aluminium content of the earth appears to be concentrated 

near the earth's surface. F. W. Clarke and H.  S. Washington 
estimate that the earth as a whole contains only 1.79% of alu- 
minium, but that the outer crust, to a depth of 10 m., contains 
8.05%. This is equivalent to an aluminium oxide content of 15 
to 16%. The ores of aluminium are employed for the production 
ef aluminium, alumina, aluminous abrasives, cement, aluminium 
chloride, alum, etc. From economic considerations those ores are 
employed which yield the maximum number of units of alumina 
per unit of cost. For this reason the pre-eminent ore is bauxite, 
which contains 50 to 60% of alumina. The bulk of the world's 
aluminium is produced from alumina extracted from bauxite by 
digestion with caustic soda-the well known Bayer process. I n  
1929 about four tons of bauxite would produce a ton of aluminium. 
Bauxite of commercial grade is available in extensive deposits in 
Europe, North and South America, Asia and Africa, but the bulk 
of the production comes from the first three of these continents. 
E. C. Eckel, upon the assumption that the available bauxite per 
square mile of area is the same in other continents as in Europe, 
has estimated the world's bauxite reserves as about 2,500 millions 
of tons. In  193 7 the world's production of bauxite was about 
3,700,ooo tons. After allowing for substantial annual increases in 
consumption, therefore, the world's supply will last a long time. 

The aluminium industry was in 1928 using the purest bauxite, 
particularly with respect to silica, arid much of the world's supply 
of bauxite is less desirable for the Bayer process. However, there 
are other processes being developed which can handle lower grades 
Among these are the electric furnace process of C. M. Hall as 
recently developed by Aluminum Company of America, as well 
as the processes of Pedersen and Haglund. Other ores of alumin- 
ium, particularly certain of the silicates, are proving susceptible 
to treatment by processes now under development, so that when 
they become economically important they can be utilized. This will 
still further extend the available supplies of aluminium ores. The 
consumption index of aluminium is increasing more rapidly than 
some of the older, commonly used metals. Up to 1929 aluminium 
had competed principally with copper and other non-ferrous 
metals on a price per volume basis. With the greater realization, 
however, of the economic value of the lightness and strength of 
aluminium and the development of strong, light alloys, aluminium 
competition with other metals increased materially, accompanied 
by continually improving production and fabrication methods. 
Uses of the compounds of aluminium, as in the abrasive, cement, 
and chemical industries have also expanded. For all these growing 
demands, the supply of aluminium appears ample for many years 
to come. (J. D. E.;  X.) 

V. NICKEL 
While nickel is one of the elements of most common occurrence 

in the earth's crust, the commercially important ore deposits are 
confined to two localities, Canada and New Caledonia. Of these 
Canada is by far the more important, producing (1929) approx- 
imately 90% of the world's nickel. While there are numerous 
other known nickel deposits, i t  is improbable that this percentage 
will be much affected for many years. The ore deposits are of two 
kinds: sulphide dzposits, where the nickei occurs in conjunction 
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with copper and sulphur; and silicate deposits, where the ore 
occurs as nickel silicate (generally as a double silicate of nickel and 
magnesium). The Canadian deposits are typical of the first type, 
those of New Caledonia of the second type. The known Canadian 
nickel deposits are located in Sudbury district, Ont., within an area 
40 m. long by 30 m. wide. While some 35 deposits of varying size 
and richness have been located since the original discovery in 
1883, only a few of these mines are worked. Thus in 1939 The 
International Nickel Company was operating the Creighton, 
Frood, Garson, and Levack mines, and the Falconbridge Nickel 
Company the Falconbridge mine. On the basis of diamond drill- 
ing and other exploratory ~vork it  is estimated that there is proven 
ore in sight of approximately 200,000,000 tons, containing over 
7,000,000 tons of nickel. With a world consumption of approx- 
imately ~oo,ooo tons of nickel per annum, this is equivalent to 70 
years of proven ore. 

The New Caledonia deposits, originally discovered in 1865, 
rapidly assumed primary importance, and from 1875 to 1880 were 
the chief producers of the world's nickel. I n  1905 the New Cale- 
donia deposits were surpassed in production by the Canadian 
mines, which since that time have maintained their pre-eminence 
The peak of New Caledonia production was reached in 1911. I t  is 
now a steady producer of about 10% of the world supply. Owing 
to the character of the New Caledonia deposits it  is impossible to 
give any figures on ore resources, or potential production. I t  is 
known that there is still a large amount of ore on the island, 
and it  is believed that New Caledonia will continue to  produce 
nickel for many years. Besides these two localities deposits of 
nickel ore are known to exist a t  a number of places. In  general 
these conform in type to  one of the two classes mentioned above, 
but the size and character of the deposits, with the exception of 
those in  Finland, render them non-commercial under present eco- 
nomic conditions. The best known of these are deposits of the 
sulphide type ores, in Norway, Finland, Sweden, Germany, and 
South Africa, and the silicate type ores in Celebes, Madagascar, 
Germany, and Greece. Nickel ores in the United States are com- 
paratively unimportant. (J. F. TH.) 

VI. MANGANESE I 
World resources of manganese may be divided into two classes: 

manganese ore containing more than 35% manganese; and man- 
ganiferous ores containing less than 35% manganese. In  coun- 
tries where manganese ore production is large and consumption 
small the second class is of small interest, whereas if the opposite 
conditions prevail manganiferous ores may be of considerable 
importance. I n  modern steel-making practice the trend is toward 
a greater use of high manganese pig iron (see MANGANESE STEEL) 
and manganiferous ores are extensively used in blast furnaces. 
This practice is particularly useful where the production of ferro- 
manganese grade ores is small, as the high manganese in the pig 
iron results in a higher manganese content of the steel during 
refining and thus in a saving of expensive ferro-manganese. The 
use of high-manganese iron is common in Germany and Russia, 
and to a lesser extent in the United States. 

The largest resources of manganese ore are in Russia, India, 
Brazil, Gold Coast, and South Africa. The largest developed de- 
posits are in Russia; the Chiaturi deposit in Georgia (Caucasus) 
has been estimated to contain 163,000,000 tons of ore, the Niko- 
pol deposit in the Ukraine go,ooo,ooo tons, and numerous smaller 
ones ~S,OOO,OOO tons, a total of 330,000,000 tons. The deposits 
of India are numerous, but no recent estimates on reserves are 
available. The reserves of each of the other leading sources be- 
sides Russia are probably of the order of ~o,ooo,ooo to 20,00o,000 
tons. High grade ores are also known to exist, and are mined to 
some extent, in several other countries, especially Cuba, the Dutch 
East Indies, China, Chile, Egypt, the former Czechoslovakia, Hun- 
gary, Japan, Malaya, Morocco, and Rumania. The reserves of 
high grade ore in the U.S. are limited to ~,ooo,ooo to ~, joo,ooo 
tons, but spiegel grade ores approach 20,000,000 tons, and low 
grade ores total about 45.000,ooo tons, averaging 7 %  Mn. World 
production in 1937 was in excess of 6,000,ooo tons, but a material 
proportion of this has gone into stocks. (G. A. Ro.) 

VII. TIN 
Tin resources of the world are generally-and probably cor- 

rectly-considered to be smaller than those of any of the other 
major industrial metals and nearer to exhaustion. Necessarily in 
making this statement price is a factor to be considered. If 
the market price soars, deposits of progressively lower grade 
will become profitable. Likewise, economies to be effected in 
mining, and higher recoveries resulting from improved methods 
of ore dressing and smelting will tend to expand the resources of 
the world. Still another factor is the possibility of discovering 
new fields of substantial importance, the most likely areas being 
interior Africa, French Indo-China, Siam, and China. As long ago 
as 1926 some authorities forecast a fairly uniform rate of produc- 
tion, a t  about I jo,ooo tons annually, for ten years to  be followed 
by a gradual decline. However, the most apprehensive observers, 
today, foresee supplies to meet any reasonable demand for a gen- 
eration or more. 

Production of tin in the major countries is subject t o  artificial 
control under Government sanction so that figures of annual out- 
put are not necessarily in accord with potential production. How- 
ever, in 1937 a record-breaking output of 208.000 long tons was 
recorded and the following percentages consequently reflect rea- 
sonably well the normal capacity: 

1 1 Toni, Iper cent/  / Toni l ~ e r  c e n t \  
Thousands of Total rhousaAds of Total 

25.0 12.1 Burma . . . 

For many years the Malay States has been the leading producer, 
the tin coming exclusively from placer operations. New and larger 
dredges have been built and the reserves of exploitable ground 
are larger today than ever before. The Netherlands East Indies 
yielded second place to  Bolivia in 1938, because the Indies output 
was purposely restricted on account of the low market price for 
tin. The mines are placers controlled by the Government. Boli- 
vian production once exceeded 45,000 tons, mostly from lode 
mines, but since 1935 output has been about a5,ooo tons annu- 
ally. The greatest increases for the years 1930-39 have been shown 
by Siam, China, and the Belgian Congo. Output from the latter 
was almost negligible up until 1930. Siam pronlises to  become a 
factor of growing importance. Nigeria, on the other hand, appears 
to have passed its peak unless entirely new discoveries are made. 

(A. B. P.) 

VIII. TUNGSTEN 

The metal tungsten has played a very important part within the 
last quarter of a century in the progress of the electrical and 
mechanical arts. Recent developments indicate that its importance 
will be still greater in the coming years. I t  is a chief com- 
ponent of tool steels and enters into the manufacture of heat- 
resisting and non-corrosive steels. Recently tools have been in- 
vented consisting of pure tungsten carbide imbedded in a metallic 
matrix which have quite revolutionized the art of cutting and 
shaping not only metals but also such unworkable materials as 
porcelain, glass, bakelite, etc. Tungsten is also used in the light 
filaments, contact points and X-ray targets of the electrical indus- 
try besides entering as a component into magnet steels. With the 
rapid strides made in radio and television its use in the electric 
industry may grow to much greater proportions. 

The important commercial minerals of tungsten fall under t

w

o 
main groups, the tungstates of the metals iron (ferberite) and 
manganese (huebnerite), and a mixture of both (wolframite); and 
the tungstate of calcium (scheelite). Until recently scheelite was 
the more coveted mineral for metallurgical purposes owing to its 
greater purity, but progress in smelting and reduction practice 
has offset this advantage. Nature has provided a very wide-spread 
mineralogical occurrence of tungsten, both in the primary and 
secondary formations of the earth. The primary deposits are in- 
variably associated with granitoid rocks and are most important, 
while secondary deposits form the lesser resources. Tungsten has 
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been a comparatively cheap metal and it  has been the endeavour 
of producers to get their ore supplies as cheaply as possible. The 
supremacy of tungsten production has floated from country to  
country as the surface ore was exhausted and more expensive 
deeper mining made necessary. Owing to its great importance 
in  munitions work i t  is the endeavour of the principal Govern- 
ments of the world to  keep their indigenous tungsten resources 
under development in spite of the lower cost of foreign minerals. 

Since 1913 tungsten production has increased by more than 
four-fold, reaching 34,800 metric tons of concentrates, contain- 
ing 16,600 tons of metal, in 1937. The outputs of the leading pro- 
ducers and their percentage of the total output in various years 
is as follows: I n  1913-Burma 19%, United States 17%, Portugal 
14%, Australia 10%; in 1918-China 33%, United States 1 4 % ~  
Burma IS%, Bolivia 1 2 %  ; in 1929--China 63%, Bolivia IO%, 
Burma 9%, United States 4%; in 1937-China 47%, Burma 
16%, United States g%, Bolivia 5% 

No data are available on reserves except in the United States, 
where the known reserves are estimated to be about equal in 
amount to the output of the past 2 0  years, but equal to consump 
tion for only 8 years prior to 1938. Full utilization of these re- 
serves will be dependent on maintaining sufficiently high prices to 
cover the abnormally high production costs inherent in these low 
grade mines, which require a heavy tariff protection to keep them 
going. (G, A. ~ 0 . )  

IX. VANADIUM 
The tremendous advances made within the last few years in the 

transportation industry, be it  railroad, automobile or aeroplane, 
have very markedly brought forth the importance of the metal 
vanadium. I t  is always used in the metallurgical industry as an 
alloy. I t  is added to metals in very small quantities, yet produces 
in the finished metal very marked changes in physical properties. 
The present day mass production in the automotive industry or 
the developments in the aeroplane motor would not have been 
possible had it  not been for  the development of vanadium metal- 
lurgy. Vanadium has also played an important part in arms- 
ments. 

Vanadium is one of the most widely distributed elements in the 
earth's crust, being present in almost all igneous rocks. However, 
occurrences of the metal in  concentrated mineral deposits are 
scarce. The chief sources of supply are in Peru, South TVest 
Africa, United States, and Northern Rhodesia; these have con- 
tributed to  recent output in the proportions of 40%, 26%) I@, 
and IS%, respectively. Small amounts have also been produced in 
Mexico, and there are other minor occurrences associated with the 
iron ores of Sweden, Norway, Luxembourg, France, Germany, 
Russia, and Japan, but as yet these have little commercial signifi- 
cance. The mineral found in the most important deposit in Peru 
is patronite, a vanadium sulphide, In colorado and u t a h  the 
occurring minerals are roscoelite, a vanadium silicate, and carno- 
tite, a radium-bearing uranium vanadate. The ores of Mexico and 
~ f ~ i ~ ~  are descloizite and rnottramite, complex vanadates of lead, 
zinc and copper. 

The already known resources of vanadium minerals in the world 
fully assure an adequate supply for probably another generation. 
At &he same time considerable effort is directed towards finding 
new deposits or further exploiting the known ones. The  consump- 
tion of is constantly increasing as new uses are devel- 
oped, and in 1938 the total known world output was 3,150 metric 
tons of metal content in ore. The U.S. is the only important 
consumer with an appreciable domestic supply. Vanadium is an 
essential constituent of high-speed tool steel, the demand for which 
has increased tremendously with the expansion of mechanical 
production. I t  is also used in heat-resisting and non-corrosive 
steels. Some recent developments in the chemical industry will 
tend t o  make large demands on vanadium resources, vanadium is 
beginning to be used in the textile, varnish, linoleum and rubber 
industries, and a particularly important application seems to be 
the use of its oxide as a catalyzer in the manufacture of sulphuric 
acid replacing platinum. Vanadium may also be applied in the 
agricultural and pharmaceutical industries. Marked strides have 

been made in the metallurgical treatment of vanadium minerals 
so that materials previously considered low grade or useless have 
been made available t o  the industry, thus augmenting the sources 
of raw materials and adding to vanadium reserves. (B. D. S; X.) 

X. SULPHUR 
Native sulphur, o r  brimstone, occurs in many places throughout 

the world, generally either in beds of gypsum, limestone and 
associated rocks or in the vicinity of active and extinct volcanoes. 
The principal extensive deposits are found along the Gulf coastal 
plain of the United States, in two places in Sicily, a t  several points 
on the mainland of Italy, in Japan, Spain, Austria, in the Aleu- 
tian islands, Alaska, in the Chilean Andes, South America, in 
China, India, Russia and in several of the South Sea islands. Until 
1905, Sicily controlled the sulphur industry, approximately 85% 
of the total world's supply being produced in Sicily and Italy. 

I t  was discovered many years ago when drilling for oil that 
sulphur existed in large quantities in the saline dome formations 
of the Gulf coastal plain of the U.S. N o  successful method was 
devised for  winning this sulphur until the development of the 
Frasch process about 1900. (See SULPHUR.) 

With sulphur obtained a t  low cost by this process, the deposits 
of Louisiana and Texas became the principal sources for the world, 
the Sicilian production taking second place. Since 1934 about 
78% of the world's supply has been from the Gulf coast field, 
13% from Sicily, 6% from Japan, and 3% from other countries. 

No recent data are available on the reserves of any of the lead- 
ing producers, but it  is known that they are sufficient t o  supply 
the demand for many years, although the current world consump- 
tlOn has grown to some 3,ooo,~o-3,5oo,ooo tons annually. New 
discoveries are still being made, and moderately extensive deposits 
are kr~own in other Parts of the United States which are not Yet 
commercially profitable. Pyrite ores and waste smelter gases yield 
considerable amounts of sulphur which supplement the supply of 
native sulphur. 

The chief use fo r  native sulphur is to  burn i t  to sulphur dioxide 
gas for the manufacture of sulphuric acid or for the production of 
sulphite liquors for paper pulp manufacture. For  certain chemical 
purposes, especially for the production of agricultural insecticide 
Sprays, and in the manufacture of rubber and sulphuretted prod- 
ucts, native sulphur has a distinct field of use. (A. E. W.; X.) 

XI. MERCURY 
Although about 25 minerals are known which contain mercury, 

the native in the form an amalgam, 
(HgS) is the only One in sufficient quantity to be 

of ~ ~ n l m e r c i a l  importance. The ores as mined seldom average 
better than 5%, and often only 1%. Since 1913 Italy has fur- 
nished 37% of the total output, Spain 32%, United States 16%, 
Mexico and Russia each 3%, and China and the former Czecho- 
slovakia each 2%, out of an annual total which has varied from 
2,000 t o  5,6@J metric tolls. Three mines, the Almaden in Spain 
and the Idria and Monte Amiata in Italy furnish about two-thirds 
of the total. 

Such early tonnage figures as have been reported on the Italian 
have been largely by production, and it is 

what extent they have been rep1aced by new 
In the A1maden mine has been going for 2,000 years, 

and is still reported to  have reserves for  several generations to  
Reserves in the united States are scanty and of low grade, 

with little prospect for  important new discoveries. 
The principal uses of mercury are, in order of importance: (1) 

drugs and chemicals; (2) fulminate f o r  explosives; (3) scientific 
apparatus; (4) electrical apparatus; (5) pigments for paints, es- 
pecially marine anti-fouling paint; (6) treatment of felt for  hats; 
(7)  amalgamation Process for  gold and silver recovery. A minor 
yet important use of mercury is in mercury boilers for the genera- 

tion of Power, this method having a much higher fuel efficiency 
than the usual type. (G. A. Ro.) 

XII. SILICON 
While the element silicon does not occur free in nature, its 

compounds make up approximately 88% of the earth's crust 
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Silicon is found in the form of silicon dioxide, either as quartz 
or as silicates, generally in combination with alumina (clay, shale, 
feldspar, etc.). Industrially useful and commercially important, 
silicious resources are consequently generally available in all 
countries. Of primary importance are hydrous aluminium sili- 
cates, broadly termed clays, varying in purity of chemical com- 
position and in physical properties from kaolin, which approaches 
the pure aluminium silicate, kaolinite, to the shales which contain 
enough kaolinite to render them workable in ceramic processes. 
The uses which clays find in industry may be summarized as fol- 
lows: kaoli?zs (white burning clays of high purity) for making 
paper, porcelain and chinaware, electrical porcelain, wall tile and 
rubber; fire clays (high fusing clays generally with some free silica 
and 2 to 4% of iron, lime, and alkalies) for fire clay brick and 
other metallurgical refractories, glass-house refractories, boiler 
furnaces, incinerators, and in general for use to withstand high 
temperatures, sewer pipes, chimney tiles, clay and graphite cruci- 
bles and in the manufacture of aluminium sulphate; common 
clays and shales (miscellaneous rocks which become plastic on 
grinding in water) for common brick, sewer pipes, building tiles, 
portland cement, electrical conduit tiles, chemical stoneware. 

bzlzca (silicon dioxide) occurs chiefly as quartz, in the form of 
sand, sandstone, quartzite rock, vein quartz and rock crystal and 
also as infusorial earth. Quartz sand and crushed quartzite rocks 
find uses in abrasives, glass, glazes and enamels, silica refracto- 
ries, electric furnace products (silicon carbide and many metal- 
silicon alloys), porcelains, sand lime brick and other ceramic 
products. Vein quartz or rock crystal is necessary for the produc- 
tion of transparent fused silica, but the translucent material may 
be made from quartz sand. Large crystals find use in radio trans- 
mission. Gannister, a form of quartzite, is employed in man- 
ufacturing silica refractories. Infusorial earth, or diatomaceous 
earth, is employed for thermal insulation and for filtering and 
clarifying in chemical manufacture, and "fuller's earth," which is 
properly a "clay," is similarly used for bleaching and clarifying oils 
and fats. Among the useful silicate minerals is feldspar, of pri- 
mary importance in porcelain, whiteware and other ceramic prod- 
ucts, glazes, enamels and glass. The minerals sillimanite, andalu- 
site and kyanite are important raw materials for electrical insula- 
tors and also for greatly improved metallurgical refractories. 
Asbestos, a hydrous magnesium silicate (chrysotile) is woven into 
fire-resisting fabrics and for brake linings, and the shorter fibres 
are used in shingles and roofing sheets, coverings for the insulation 
of steam pipes and for parts of electrical equipment. Talc and 
mica are also important. (E. W. T.) 

XIII. MICA 
The commercial importance of mica is due t o  its highly devel- 

oped cleavage, which permits the manufacture of dimensioned 
parts with great accuracy; its transparency; flexibility; stability 
at  high temperatures; and insulating qualities. I t  is an essential 
constituent in the ignition system of the internal combustion motor 
and therefore of great importance in the automobile and aeroplane 
industries. The  rapid development of wireless communication has 
also been dependent upon abundant supply of high grade mica. 
Mica production is restricted to the ancient, stable, land masses 
such as the peninsula of India. central and southern Africa, Mada- 
gascar, the Appalachian area in North America and the eastern 
areas in South America. 

The micas of economic importance are of two varieties: musco- 
tite, found in many localities; and phlogopite found in Madagascar 
and Canada. India, the United States, Canada and Madagas- 
car produce over 90% of the world's mica. I n  none of these 
countries is there any immediate indication of exhaustion of the 
deposits. Production at  recent levels may be maintained for an 
indefinite period, and continued search for new deposits may be 
depended upon to add to known resources. 

For years the chief sustaining feature of the mica industry was 
the fact that  there was no satisfactory substitute known, except 
for a few minor applications. In  its most essential uses, as an insu- 
lator in electrical machinery and appliances, and in high grade 
condensers (especially for radio work), mica had no competition. 

In  1938 a possible substitute was announced, in the product 
known as "Alsifilm," made from bentonite, a type of clay of which 
plentiful supplies are available. Favourable development of this 
product will greatly affect the mica industry, in that it  promises 
to supply a satisfactory substitute for the ordinary electrical uses 
of mica. Up to mid-1939, however, no way had been found to 
impart to Alsifilm the peculiar combination of properties re- 
quired for high grade condenser work. (G. A. Ro.) 

PRECIOUS METALS GROUP 
This classification includes the platinum group metals (plati- 

num, palladium, iridium, rhodium, ruthenium, and osmium) as 
well as gold and silver. 

PLATINUM METALS 

Prior to the World War Russia was not only the leading pro- 
ducer of platinum metals, but was also almost the only producer. 
Colombia was a very poor second, and other countries hardly en- 
tered the picture. During the war Russian output decreased, while 
the Colombian increased, and during the years of Russian reor- 
ganization from 1919 to 1923 Colombia was the leading producer. 
From 1924 to 1933 Russia was again in the lead, but  since 1934 
Canada has stood first by.a wide margin. South Africa developed 
into an important producer beginning in 1926, and since 1934 
the United States has been increasing. In  1938 Canada stood first, 
Russia second, South Africa third, United States fourth, and 
Colombia fifth. During the 25 year period, 1913-1937, world 
production of platinum metals has more than doubled, reaching 
well over 500,ow ounces. On the average, about two-thirds of 
the total is  platinum, and most of the remainder is palladium; the 
outputs of the other members of the group are comparatively 
small. 

Africa.-The first production of platinum metals on  a commer- 
cial scale in Africa began in 1920, when a small amount of osmiri- 
dium was recovered as a by-product in the milling of the Rand 
gold ores of South Africa. Within a few years production had in- 
creased t o  5,ooo-6,ooooz. annually, and this may be expected to  
continue. I n  1923 a platiniferous lode was discovered in the 
Waterberg district, and in 1924 additional discoveries were made 
in the Lydenburg, Potgietersrust, and Rustenburg districts. with 
platinum metals content of 2 to 7 dwt. per ton. Enormous amounts 
of ore have been located in these areas, and by some i t  is thought 
that there exist here greater reserves of platinum than are known 
in all of the other sources in the world. Production has been lim- 
ited by the high cost of a complicated metallurgical treatment and 
the prevailing low prices of the platinum metals, but has been 
sufficient to keep South Africa in second or third place in the 
list of world producers. An output ranging from 5,000 to 8,000- 
oz. annually has been developed in Ethiopia, beginning in 1926. 
Since 1929 there has also been an output of a few hundred ounces 
in Sierra Leone, and since 1934 there has been a variable by-prod- 
uct recovery from the copper refinery in Belgian Congo. Little is 
known about the extent of the reserves of these smaller producers, 
but i t  is pretty well established that the total for the continent is 
extremely high, but  the grade of the ore is so low, and the re- 
covery costs so high, that these reserves will be of much more 
significance in later years when some of the richer deposits have 
been more nearly worked out, when prices are higher, or when 
recovery methods have been further improved and cheapened. 

Australasia.-Platinum has been produced in small amounts 
in several areas in New South Wales, Queensland, Victoria, Papua, 
and New Zealand, but the total output has never been more than 
a few hundred ounces annually, and has been declining. Osmiri- 
dium has been reported in New South Wales and Victoria, but 
there has been no recent output. In  Tasmania, osmiridium has 
been found in several localities, but the deposits have been largely 
worked out, and the output declined to 19102. in 1938 Papua also 
occasionally reports a few ounces of osmiridium. No definite in- 
formation is available on the reserves in any of these localities. 

Japan.-Platinum and osmiridium have been reported in nu- 
merous gold placers in Japan, mostly in Hokkaido, but production 
has been only IOG-30002. annually. There is also presumably 
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some by-product recovery from copper refining. 

Europe.-The only source of platinum in Europe is in Russia, 
which, until recently, was the world's foremost producer, and has, 
all told, contributed three-quarters or more of the entire world 
output t o  date. Platinum was first found in gold mines in the 
Urals in 1819, and in alluvials in 1823. The primary deposits are 
in dunites and pyroxenites, and these have been worked on a small 
experimental scale, but most of the recovery has been from placer 
deposits along the stream beds leading from the primary sources. 
Various estimates of the reserves vary from 4,000,000 to 7,000,- 
ooooz., but these are now so old that little dependence can be 
placed on them. Modern dredge equipment has replaced most of 
the old hand methods in  the alluvial areas. There have been a 
few reports of platinum occurrences outside of the main Ural 
areas, but none that seem to be of any great importance. 

N o r t h  America.-Placer platinum occurrences have been re- 
ported from a wide variety of localities in British Columbia, but 
production has been limited t o  the Tulameen district, about 
~ o o m i .  east and slightly north of Vancouver. A production of 
some 2,ooooz. annually in the 1880's declined to less than 5002. in 
recent years. Canada first came into an important position as a 
producer of the platinum metals after the establishment of electro- 
lytic refining of nickel on a large scale and the development of 
methods of recovering the small amounts of the platinum metals 
associated with the nickel ores of the Sudbury district of Ontario. 
I n  the decade from 1929 to 1938 the Canadian output of platinum 
metals rose from 30,ooooz. to 292,20002., 55% of which was 
platinum and 45% other metals of the group, chiefly palladium. 
Since 1934, Canada has been the leading producer of platinum 
group metals, though not in all years the leader in platinum alone. 
At the end of 1938 there were approximately 220,000,000 tons of 
nickel ore definitely blocked out in  the Canadian nickel mines, but 
the average platinum content is not known; a t  the 1938 rate of 
recovery, this would represent over ~o,ooo,ooooz. of platinum 
metals, more than half of which is platinum; even though it is 
questionable as to whether the entire amount of the reserves av- 
erages as  high in platinum metals as the current ore production, 
it is evident that there is an enormous potential supply, produc- 
tion from which, however, will be determined primarily by the 
demand for nickel, rather than by the demand for platinum. On 
the other hand, being entirely a by-product, platinum from this 
source can be placed on the market a t  a lower cost than that 
from any other source. 

Several hundred ounces of crude platinum have been recovered 
annually from gold placers in California, with smaller amounts 
from Oregon and occasionally other States, but by-product re- 
covery from gold and copper refining has until recently accounted 
for the greater proportion of the United States output. As in 
California, there have been moderate recoveries froni gold placers 
in Alaska, and in addition some recovery from placers worked 
primarily for their platinum content. Since 1934 platinum placers 
in the Goodnews bay district have expanded operations, and in 
1938 reached an estimated output of 41,ooooz. of crude platinum. 
This is the first year in which the United States has been able to 
produce a material percentage of her platinum requirements. No 
information is available on the extent of the reserves or their 
probable life, but in any case this area has been responsible for 
the first really material output of platinum in the United States. 

S o u t h  America.-Platinum was first discovered in Colombia, 
and the gold-platinum alluvials of the upper San Juan river area 
supply a fairly large output, although this declined from the high 
of 70,0000~. reached in 1927 t o  less than 30,ooooz. in 1938. Large 
areas of alluvial ground remain t o  be worked, but no recent data 
are available on the extent of the reserves. The gross value of the 
reserves does not seem to be suffering with continued working, 
but a progressive change extending back over several years, in- 
volving an increase of gold content and a decrease of platinum 
content in the recoveries indicates a probable continuation of the 
decrease in output of platinum. 

Uses of the P l a t i n u m  Metals.-Since 1913 the United States 
has absorbed an average of 45% of the world's total output of 
new platinum, although during the past few years the proportion 

seems to have declined somewhat. 
The United States figures will be used to illustrate the utiliza- 

tion of platinum by various industries. The total consumption has 
varied from a low of 54,6000~. in I932 to a high of 156,8000~. in 
1922, and has averaged I I ~ , ~ O O O Z . ,  about two-thirds of which has 
been new metal, and one-third secondary metal, recovered from 
previous use. The bulk of the industrial consumption is not, as 
might be supposed, in the chemical and electrical industries; on 
the average, about 60% of the total consumption has gone into 
jewellery; the chemical and electrical industries each have taken 
IS%, dental work 9%) and other uses 5%. 

The consumption of palladium is much less than that of plati- 
num, but has been growing, rising in a decade from less than 20,- 
ooooz. to 70,ooooz. in 1937; of this, dentistry took 40,ooooz., 
electrical work 21,ooooz., and jewellery 8,000 ounces. 

The demand for iridium usually ranges between 3,000 and 5,- 
ooooz., although formerly i t  was somewhat higher. Jewellery is the 
chief consumer, with the electrical industry second. Uses for the 
other three metals of the group, rhadium, ruthenium, and osmium, 
are comparatively small, and no statistics are published. 

Summary.-Although the data on reserves are so scattered and 
incomplete that it is impossible to  arrive at  any estimate of the 
total, or their probable life, it is certain that the known reserves 
are sufficient to supply demand for many years to come, although 
it will require higher prices than prevailed from 1930 to 1939 to 
bring much of this metal into the market, especially that from 
South Africa, unless there are improvements in technology re- 
sulting in marked reductions in operating costs. (G. A. Ro.) 

GOLD 

The gold output of the world previous t o  the Spanish discovery 
and exploitation of the Americas was quite small-of the order of 
~oo,ooo oz. annually, about one-third of which was produced in 
Europe and two-thirds in Africa, Asia apparently contributing 
very little. As a measure of magnitude in comparison with modern 
outputs, attention might be called to the fact that this was the 
average daily output in 1938. After the Spanish conquest of South 
America, production increased, and during the 16th century is 
estimated to have averaged more than double the preceding out- 
put, though it  must be remembered that much of the gold brought 
back to Europe a t  this time was from stocks accumulated over a 
long period by the Indians, and not new mine output. During 
this century the world production was approximately 35% each 
from Africa and South America, 21% from Europe, and most of 
the remainder from Mexico. The development of gold production 
in the various important producing areas of the world is shown in 
an accompanying table; it  is to be noted that the dates shown are 
those when the area in question became a producer of important 
amounts, and that in many cases minor outputs had been main- 
tained for longer or shorter periods previous to this date. As time 
passed, gold production has gradually spread to new areas until 
nearly every country has some output, current production being 
reported from something like 85 countries or colonial possessions, 
although more than 70% of the current output is derived from 
South Africa, Russia, Canada, and the United States, all of which 
have appeared in the list of producers within the past century. 

Since 1493 the aggregate gold output of the world to  the end 
of 1938, as estimated from various sources, has totalled nearly 
~,~oo,ooo,ooo oz. (equivalent t o  about 400.000 metric tons), the 
latter half of which has been produced in the amazingly short pe- 
riod of 30 years, as against 416 years for  the first half. As shown 
by the table, p. 873, the distribution by centuries hasbeen 1.8% in 
the 16th, 2.2% in the 17th, 4.7% in the 18th, 28.9% in the ~ g t h ,  
and 62.4% since the beginning of the 20th century. South Amer- 
ica passed its peak of production in the 18th century, and in the 
19th century was far surpassed by the United States, Australia 
and Russia, while the current century has seen South Africa forge 
to  the front, with the United States second, Australia third, and 
Russia fourth, and Canada fifth, while the Japanese Empire 
takes sixth place. These six producers are the only ones with cur- 
rent annual outputs in excess of ~,ooo,ooo oz., and combined ac- 
count for 75% of the total output, with the remaining 25% di- 
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Aggregale World Gold Production Since 1493 

(Millions of fine ounces) 

South America . . . 
Other Airica* . . . 
Other Europet . . . 
Mexico . . . . . 
Russia$ . . . . . 
United States . . . 
Australasia . . . . 
Canada . . . . . 
OtherAsia$ . . . , 

South Africa . . . . 

1493-16w 

1 World Total . . . / I 23.0 I 1oo.o 1 28.8 1 100.0 1 61.2 1 100.0 1 374.3 1 100.0 / 800.6 1 100.0 1 1.296.9 1 100.0 / 37.2 1 100.0 I 
*All of Africa except South Airica. ?All of Europe except Russia. $European and Asiatic Russia. 5.411 of Asia except Russia. 

From I 1901-1938 1 Total to 1938 

0 2 . 1 %  1 0 2 . 1 %  I O z . / %  / 0 2 . 1 %  1 O z . I %  j O z . I %  

1601-1700 

vided among some 80 minor producers. 
Alluvial mining was formerly the chief source of gold; from 

1848 to 1875 i t  has been estimated that 88% of the output was 
alluvial, and only I aye from lode mines; by 1890 alluvial gold had 
dropped to 45%, lode gold had increased to 47%, and 8% was 
supplied by the recently discovered banket deposits of thp Trans- 
vaal; the latter continued to increase heavily, to  a maximum in 

1701-1800 1801-1900 

1928-29, when it reached 53% of the total, while alluvial gold 
shrunk to about 6%, and lode gold to about 41%; in 1938 banket 
ores furnished 33% of the total, and both alluvial and lode per- 
centages had increased, but no data a re  available on which an esti- 
mate can be based. 

The British Empire has for several years been producing about 
5 7% of the world gold output, a decline from the high of 73% in 
1929. The chief Empire producers, with their percentages of the 
1938 world total are: South Africa (34%); Canada (12%); Aus- 
tralia (4%) ; Southern Rhodesia (2.3%) ; Gold Coast (1.6%) ; 
India ( I % )  ; New Guinea (0.6%); and New Zealand (0.5%). 

From 191 j to 1922 there was a decline in world gold production 
of nearly one-third, partly due to rising costs of operation, and 
partly to exhaustion of mines; during the later 1920's there was 
some improvement, but in many quarters the opinion was held 
that the 1915 high was the zenith of production from the then 
known areas, and hope for further increase depended on new dis- 
coveries. This view, however, failed to  foresee the stimulating 
effect that was later t o  result from the wholesale abandonment of 
a fixed price for gold, which was inaugurated by Great Britain in 
1931, and gradually spread throughout the world. With the ad- 
vantage of an increased currency price for their product, gold 
mines were able not only to  meet the rising cost of production, 
but even t o  work a much lower grade of ore than had been pos- 
sible before this change, and as a result the world output has 
grown each year, the total for 1938 having surpassed the former 
1915 high by 63.5%, with only a small proportion of the increase 
coming from newly discovered areas. During the course of this 
rise, the former standard price of approximately 85s. per ounce 
in London and $20.67 in the United States increased gradually to 
168s. in London and $35 in the United States at  the end of 1939. 

Gold  Consumption.-Though the uses of gold in the arts and 
industry requires a material percentage of the current output, this 
has declined sharply in recent years. Data on the subject are in- 
complete, but so far as they can be traced, the highest industrial 
consumption since the lfrorld War was 7,j4j,OOO oz. in 1922; since 
this coincided with the low point in production, in 1922 industrial 
consumption was equivalent to 48.8% of world output of new 
gold. There then followed an almost unbroken decline to a low 
of 1,725,000 OZ. in 1932, equivalent to only 7.1% of current new 
production. The average since 1932 has been about 6.3%. For- 
merly India was a heavy importer of gold, much of which went 
into jewellery and private hoardings, but in recent years India has 
been exporting heavily, and the estimated private holdings in the 
country have been reduced by about 16%. The same has been 
true, but t o  a lesser extent, in China and Egypt. 

Open circulation of gold coinage having been debarred in nearly 
all countries, the remainder is held in the public treasuries as 
backing for currency in circulation. The total amount thus ac- 
counted for at the end of 1937 was approximately 75o,aoo,ooo oz., 

or 57.8% of the total output since 1493. The accompanying table 
gives the distribution of the aggregate world output since 1493, 
as estimated for the end of the years 1913, 1926, and 193 7. 

Distribution of Aggregate 'CVorld Gold Prodz~ctio~z 
(Millions of fine ounces) 

t 

I 
1 1 I913 1 1926 1937 I I 

371 50.8 476 49.0 750 57.8 

. . ------ 
Total . . . . 730 . . 973 . . 1,297 . . 

World  Ore  Reserves.-To arrive at  an estimate of the world 
ore reserves requires an extensive knowledge of the character, 
extent, and richness of each individual deposit of importance, as 
well as working conditions, cost of operation, and, most important 
of all, the price to be realized for the product. On none of these are 
the data available sufficient to  enable one to venture an estimate 
that would have any real meaning, especially so long as price re- 
mains a variable. Probably more is known about the Rand area of 
South Africa than of any other important deposit in the world, 
and this will serve as a good example of the difficulties to be en- 
countered in making such estimates. Early estimates of the total 
production to be expected from the Rand started a t  76,000,000 
oz., and as time passed, increased to 188,000,ooo oz.; yet total 
production t o  the end of 1927 had amounted t o  211,ooo,ooo oz., 
and at  that time reserves were estimated at  118,ooo,ooo ounces. 
However, from 1928 to 1938 Rand production totalled a further 
IZ~,OOO,OOO oz., output had increased from ggo,ooo oz. to  11,193,- 
ooo oz. and was still rising, and the operating companies had an 
average five years' supply of ore blocked out, with large potential 
reserves still in the background. 

For the past 25 years it  has been forecast that the Rand would 
soon pass its high point and start to decline, but this has not 
yet come to pass, due to the discovery of new productive areas, 
to improvements in technology resulting in increased recoveries 
and reduced operating costs, and, most of all, to  the rising price 
for gold that has prevailed since 1931. It is estimated that this 
last item alone will add something like ~oo,ooo,ooo oz. to  the 
potential reserves of the district, as it has made possible the re- 
duction of the average grade of ore treated from 6.5 dwt. per ton 
in 1929 to 4.3 dwt. in 1939, with still further decrease in prospect. 

The difficulty of predicting in advance the combined effect of all 
of the factors involved, and making an estimate of future output 
may be illustrated by citing various past attempts. An estimate 
made in 1914 predicted a Rand output of 2,600,000 oz. for 1938; 
in 1925 this was raised to 3,750,000 oz., in 1927 to 6,000,ooo oz.. 
and a year or two later to 6,$oo,ooo oz., while the actual output 
eventually attained in that year was 11,193,ooo ounces. An esti- 
mate of world output made a t  the same time as the last Rand 
estimate cited above predicted a world total of zo,ooo,ooo oz. in 
1930, with a subsequent reduction t o  I 7,6jo,ooo oz. by 1940; 
actual output in 1930 surpassed the estimate by only 4%, but that 
predicted for 1940 had already been doubled by 1937, with the 
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output still rising at  a rate which, if continued, will give for 1940 
an output of about 40,000,000 ounces. 

Conditions then being as they are, it is impossible t o  set even 
an approximate figure for either world ore reserves or for future 
world output; the most that can be said is that so long as there is 
maintained a policy of increasing the price of gold t o  meet rising 
costs of operation, the world output will continue to  increase. 
Proper adjustment of the price level can be made to yield any out- 
put desired, within reasonable limits, so that by concerted action 
between the leading buying nations. output can be made to increase 
or decrease, t o  fit the demand a t  the time. However, already the 
question is being raised in some quarters as to what may happen 
if and when the world reaches a point where it  is felt that gold 
is no longer generally acceptable as a dependable standard of 
value, and its price comes to be based mainly on its demand as a 
commodity for industrial consumption; this is the position in 
which silver has been placed for a long time (except for recent 
years in the United States), and whether it may also be impend- 
ing for gold is one of the leading questions of the near future. 

(G. A. Ro.) 

SILVER 
Any attempt to  evaluate the world's resources in silver is com- 

plicated by the fact that so much of it is produced in connection 
with other metals, notably lead, copper and gold; almost every 
gold mine produces some silver and every silver mine some gold. 
The three largest silver-producing States of the United States are 
Utah, Montana and Idaho; in  the first two silver is produced 
chiefly in connection with copper, and in the latter in connection 
with lead ores. About one-third of the silver in the United States 
is derived from what are primarily copper ores, one-third from 
lead ores and the remainder from all other kinds, including those 
which are simply silver ores. The silver content of many of these 
ores is so  low that they could not possibly be worked for silver 
alone, so that an evaluation of silver resources becomes an esti- 
mation of the resources of copper, lead, zinc or other deposits 
which are important producers of silver. 

Silver occurs in rocks of all geologic ages from the oldest to 
the most recent. I t  also occurs in nearly all countries of the world, 
so that nearly all of them are able to produce at  least some part of 
their requirements. China, until recently one of the principal 
silver-consuming countries of the world, produces very little silver, 
and it  is not understood where its early silver supply was obtained. 
The Comstock lode in Nevada was discovered in 1859; by 1877 its 
annual production had reached $22,ooo,ooo in silver, and for a 
long period this deposit furnished half the silver output of the 
United States, its total output of silver to 1900 being estimated 
at  $22o,ooo,ooo. I t s  output since 1886, when most of the deep 
mines in the lode were abandoned, has been relatively small. With 
the decline of the Comstock district the Leadville district in Colo- 
rado took its place as the greatest silver district of the world. Sil- 
ver production there reached its peak (over $~~,ooo ,ooo)  in 1881, 
followed by a gradual decline until 1907, since when i t  has re- 
mained a t  about $~,ooo,ooo annually. The silver production of 
Canada was about 5,000,ooo oz. per year until 1905, when the 
Cobalt district was discovered; in  191-13 the output was over 
32,000,000 oz. per year. Eight years later it  was about 13,000,000 
02.; now it  is over 20.000,ooo annually. The average yearly pro- 
duction of the world for the period 1901-22 was 188,000,ooo OZ., 
ranging from 163,000,000 to 226,000,000; in 193 7 it was 273,322,- 
943 ounces. Mexico produces about one-third of the total; the 
United States about one-fourth, and Canada and South America 
each contribute about one-tenth. 

The principal use of silver is in coinage, and the industrial arts. 
Photographic and chemical uses (which are the only ones in which 
silver may be said t o  be consumed) require an annual amount 
estimated a t  from ~o,ooo,ooo to 20,000,000 ounces. I t  is evident 
therefore that there are two reserves of silver, unmined ore and 
the accumulated stock of metal. I t  seems certain that the world 
can produce for a long period enough silver for the uses by which 
it  is actually consumed. How long it  can produce enough to supply 
needs for coinage and industrial arts depends not only on the dis- 

covery of new silver-producing districts, and the production ol 
metals with which i t  is associated, but also to the extent to whicll 
silver coins may be replaced with token coins made of other more 
abundant metals. The policy followed by the United States Gov- 
ernment, since 1934, of stimulating domestic production by an 
artificially high price, while buying in world production in an 
attempt to  raise the price of silver to  $1.29 per ounce, has resulted 
in an accumulation of an idle stock of over 75,000 tons I t  is pos- 
sible also that other metals may be substituted for silver in its 
uses in the industrial arts, since developments in the art of chro- 
mium plating and in the production of non-corrosive alloy steels 
make it possible to produce a t  a reasonable price metal articles 
that will not tarnish. I t  is possibly safe to imply that no new 
silver-producing district like Cobalt will be discovered, and the 
principal additional supplies of silver for future use are likely to 
be copper, lead, zinc, and other metal deposits where the large 
tonnage involved may yield considerable quantities even though 
the amount per ton is small. However, the copper deposits of 
Africa, the largest additions to  the reserves of that metal recently 
developed, contain no important silver reserves. (T. T. R.) 

RARER ELEMENTS 

Cobalt, molybdenum, tantalum and columbium, uranium and 
radium, and zirconium are included here as representatives of the 
group of rarer elements, the commercial importance of which is 
less than that of the metals considered in the previous sections. 

Cobalt.-Production in 1938 was estimated a t  4,200 metric 
tons, of which Belgian Congo contributed 36q0, Northern Rhode- 
sia 35%, French Morocco 18%, and Canada and Burma each 5%; 
in addition to these there are minor unknown outputs in Australia, 
Finland, Germany, Greece, Japan, and China. Other deposits 
which have not yet been proven of commercial importance are 
known in Chile, Uganda, Norway, Sweden, New Caledonia, the 
Caucasus, and Pennsylvania (U.S.A.). The chief ores are smaltite 
(CoAs*) and cobaltite (CoAsS), but the metal is also found in a 
number of non-commercial minerals. I n  nature its occurrence is 
usually closely associated with nickel, but curiously enough the 
world's largest nickel deposit, in the Sudbury district of Ontario, 
carries no cobalt. 

The deposits of Belgian Congo and Northern Rhodesia, which 
now supply the bulk of the output, are of comparatively recent 
development, and the Cobalt district of Ontario, which furnished 
almost the entire supply in the early rgoo's, is now the smallest 
of the leading producers. The reserves seem to be sufficient for 
any demand likely to  be made on them for some years t o  come, 
but no specific data are  available. 

Molybdenum.- The extent to which our knowledge of re- 
serves may be altered in a comparatively few years, and the diffi- 
culty in predicting the prospective life of the reserves, is well il- 
lustrated by the case of molybdenum. I n  1923 i t  was reported 
that the Climax mine, near Leadville, Colo., was capable of pro- 
ducing 1,000 tons of ore daily for a period of 30 years; this was 
equivalent to about 72,ooo,ooolb. of contained molybdenum, and 
at  the time was considered to be a heavy reserve, in comparison 
with the demand. Since then molybdenum consumption has in- 
creased so rapidly> that the known reserves of 1923 would have 
been exhausted by 1936, but, a t  that time, instead of exhaustion, 
reserves were reported at  ~~o,ooo,ooolb.  of contained molybde- 
num, or ten times the 1923 figure; although in the meantime pro- 
duction had been stepped up to 12,000 tons of ore daily, instead 
of the 1,000 tons envisaged in the 1923 report, the prospective life 
of the reserves had been little changed. Incidentally, i t  is interest- 
ing to note that the known reserves of 1923 would have been com- 
pletely wiped out by the production of the three years 1936-1938. 

Although molybdenum minerals have been found to be widely 
scattered over the United States, commercial production outside 
of Colorado is limited to Alaska, Arizona, Idaho, Nevada, Utah, 
and Washington, with 85y0 of the total from the Climax mine. 
The United States output has averaged about 90% of the world 
total, other producing countries, in order of importance, being 
Mexico, Norway, French Morocco, and Peru. I n  the decade 
from 1929 to 1938 world production increased eightfold, from 
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4,313,ooolb. to  36,016,ooolb. of metal. 

T a n t a l u m  a n d  Columbium.- Tantalum associated with co- 
lumbium or niobium is found widely distributed in many rare- 
earth minerals, but the chief sources are the minerals columbite 
and tantalite, two minerals which are identical except for the rela- 
tive amounts of tantalum and columbium present. The general 
symbol representing their composition is Fe,Mn(Cb,Ta)zo~, and 
in various samples the ratio between the iron and manganese and 
the tantalum and columbium differs. I n  general, tantalite is high 

I n  1937 the production of zircon was 5,2 j1 long tons in Aus- 
tralia and 1,329 tons in India, while exports from Brazil amounted 
to 2,317 tons; minor amounts have been produced irregularly in  
French West Africa and Madagascar. The United States imports 
of 7,957 long tons in 1937 consumed the bulk of the supply, in re- 
fractories and ceramics; smaller amounts are used in the produc- 
tion of ferro-alloys, coatings for welding rods, and pure metal. 
Reserves in all three of the leading producing countries are ex- 
tensive. (G. A. Ro.) 

in tantalum and columbite in columbium. Some ores from Aus- 
tralia run as high as 50% to 70% TazOs. In  the Black Hills I SUBSTITUTES FOR NATURAL RESOURCES 
of South ~ a k o c a  and-in Connecticut, U.S.A., ores have been 
found ranging from 10% to 40% Taz05. Tantalum ores have also 
been reported from Maine, Massachusetts, New York, Penns~l-  
vania, Virginia, North Carolina, Colorado and California in the 
United States, and from Norway, Sweden, Finland, Russia, Ba- 
varia, Italy, and the Malay States. The combined production of 
tantalite and columbite in 1937 was about 1,000 short tons, of 
which Nigeria supplied SO%, Belgian Congo 1 3 % ~  Uganda 3%1 
Australia 276, United States 0.8%, and South West Africa, South 
Africa, Southern Rhodesia, and India the remainder. 

Titanium.- Titanium is very widely distributed. Its most 
important mineral sources are ilmenite (FeTiOs) and rutile 
(TiOz). F. W. Clarke, of the U.S. Geological Survey, stdted some 
years ago that 784 out of 800 igneous rocks analyzed in the 
Survey laboratory contained titanium. During the Year I937 the 
production of ilmenite in metric tons Was as follows: Malaya, 
6,352; Noway,  67,333; Brazil, 234; Canada, 3,837; and India 
183,952; and the total production of rutile was about 2,100 metric 
tons, chiefly from Australia. The deposits of ilmenite ore at  Lake 
Sanford, New York, and Iron Mountain, Wyoming, are estimated 
to contain many millions of tons, averaging 35% ilmenite. The 
Titan Co. of Norway owns one of the richest.and largest.knoujn 
deposits of ilmenite. The Nomegian deposits of tltanlum ln 
the islands of Lofoten and Vesterael, and near Rodsand and 
~olnordal ,  are very extensive. They are estimated to contain 
about 500,000 tons, varying from 4%-40% TlOz. Noway 1s 
said to  have a total of 20-2 j million tons of titanium minerals. 

R a d i u m  and Uranium--Although production data are in- 
complete, those available, plus estimates for the gaps, seem to in- 
dicate a total world output of about 900 grams of radium to the 
end of 1938, about 49% of which has come from Belgian Congo, 
29% from the United States, 9% each from Czechos?ovakla and 
Canada, with minor amounts from Portugal, Russia, England 
(Cornwall), and South Africa. Beginning in 1923 a heavy out- 
put was built u p  in Belgian Congo, replacing the United States 
as chief producer. Since 1933 Canada has developed deposits 
second only to  those of the Congo, and by late in 1938 the re- 
finery was producing a t  the rate of 4 grams of rad[um monthly, 
as compared with a maximum of 5 grams monthly in  1929-1930 
from the refinery in Belgium, treating the Congo ores. Little in- 
formation is available on the reserves of the major producers, 
Congo and Canada, beyond the fact that considerable anlounts 
of ore await future operations. Among the minor producers, a 
recent report credits the Joachimsthal mine (Czechoslovakia) with 
reserves of a t  least 300 grams of radium. 

The radium accompanies uranium minerals, usually in pitch- 
blende, and to s lesser extent in carnotite. There are several 
other uranium minerals, but although their distribution is fairly 
wide, they are not found in commercial quantities. Roughly, the 
radium outputs quoted above are an indication of the relative 
outputs of the uranium minerals. 

Zirconium.-The chief mineral sources of zirconium are 
zircon (ZrSiO*), baddeleyite and brazilite, both essentially ZrOz. 
Zircite is a commercial name given to the oxide or to a mixture 
of the silicate and the oxide. Zircon is found chiefly in Ceylon, 
the Ural Mountains, Greenland and Australia; and in the United 
States, in  commercial quantities, in western North Carolina, 
Ashland in Virginia and a t  Pablo Beach in Florida. I t  occurs in 
small quantities associated with many minerals, notably with 
monazite sands. Baddeleyite, brazilite, zirkelite and zircite (the 
partially purified ore) come chiefly from Ceylon and Brazll. 

Any discussion of substitutes for natural resources must be 
prefaced by a discussion of the meaning of the term substitute. 
When whale oil was an important illuminant there was much 
concern as to  its future supply and some search was made for 
possible substitutes. The development of the petroleum industry 
arose principally from a desire to  find a use, in  order to  provide 
a market, for  a n  available material and not in response to a 
search for a whale oil substitute. The electric light, which has so 
largely displaced the oil lamp, was developed as a demand for  
something better, not as a demand for a petroleum substitute, 
for the market has been almost continuously over-supplied with 
petroleum during the whole period of electric lighting develop- 
ment. I t  is therefore possible to think of chinaware and porcelain 
as substitutes for the vessels of wood, horn and metal that pre- 
ceded them; of glass as a substitute for the oiled paper with which 
window openings were once closed; of wooden houses as a sub- 
stitute for skin tents; and of brick houses as  a substitute for 
wooden ones. I t  is evident that these things are substitutes only 
in the sense that they replaced something that preceded them, 
and this because they better served some human need. 

The term substitute has come to have a derived sense of some- 
thing inferior used because that for which it is substituted either is 
not available in  sufficient supply or, because of scarcity, is unduly 
high in price. The idea of the inferiority of the substitute is one 
that would be cultivated by those engaged in the production and 
marketing of the original. In  the case of butter substitutes, for  
example, their production and sale are hampered by  legislation 
which, it  is alleged, represents the relative political strength of 
the interests involved rather than the scientific aspect of the 
matter, The converse of this situation is presented by various 
devices which are sold to provide an artificial substitute for the 
therapeutic effect of sunlight; the producers of devices which 
give out infra-red rays are not required to furnish any evidence 
that the devices will produce the effects claimed for  them. I t  wiIl 
therefore be clear that the economic and social problems involved 
in the use of substitutes are many and varied. How difficult some 
of them are of solution can be illustrated by some examples. 
Suppose a necklace of artificial pearls so skilfully made that only 
a few of the most expert persons in the world would be able to 
detect that they were not real pearls, which would cost 10 or 
IOO times as much as the substitutes. Has the belief in the inferi- 
ority of the substitute any other than a sentimental basis? 

With inert natural resources the question is more easily de- 
termined because the purposes which natural resources serve can 
usually be set forth in exact chemical and physical specifications. 
There can be no doubt whether one metal will conduct electricity 
as well as another, or whether one substance produces the same 
chemical effect as another for the kind and degree of difference 
can be measured, the cost can be ascertained, and the relation 
between the difference in the cost and the service studied. But 
even in the case of these substances i t  is sometimes difficult t o  
make a just evaluation. A single substance may be used for a 
great many purposes, and thus is developed a tendency t o  carry 
over its known superiority for one use into another field where it 
may or may not be also superior. The general considerations in- 
volved in this tendency are illustrated with specific examples. 
Tin is mostly produced in south-eastern Asia and Bolivia, where 
there is little local use for it, while the United States, which uses 
over half the world's total output, produces none. About one- 
third of the metal imported into the United States is used for 

, making tin-plate, and about two-thirds of the tin-plate is used for 
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making tin cans for packing various commodities. The principal 
use of tin cans is for preserved foods. I t  is easily possible to pre- 
serve food in ceramic ware jars, and many foods are sold in glass 
jars, but these jars are heavier and can easily be broken. For 
most purposes the glass jar is not, therefore, a satisfactory sub- 
stitute for the tin can, but for specially selected fruits, which are 
to be sold at  a high price, the glass jar is better, because the more 
attractive appearance of the jar is part of the consideration which 
enables it  to be sold a t  a higher price. Thus glass is or is not a 
satisfactory substitute for tin in connection with food preserva- 
tion, according to the special conditions attending its use. 

Tin-plate, in addition to  being used for cans, is utilized for 
roofing purposes; obviously glass could not be so uscd. Terne 
plate (an alloy of lead and tin) is, however, used for roofing, but 
could not be used for food containers as the lead in the alloy pro- 
duces toxic effects. Collapsible tubes made of tin are extensively 
used as containers for tooth-paste, shaving cream and various 
other commodities of a creamy consistence; no satisfactory sub- 
stitute for tin has been devised for this purpose. Tin foil is used 
as a wrapping for candy and chewing gum, as a lining for boxes 
and cartons of cigarettes and for a variety of other purposes. 
Aluminium foil and lead foil are, to  a growing extent, substitutes 
for this use, but neither has the bright lustre of tin foil. Except 
for appearance, paraffined paper would serve this use equally 
well. A variety of attractive transparent, moisture-proof and 
dust-proof wrapping materials have been placed on the market 
recently and, for some purposes, they are much better than tin 
foil, while for other uses they are inferior. Tin when alloyed 
with copper produces bronze, which has a variety of uses that 
i t  best serves. For some of these uses silicon or manganese can 
be used as the addition agent to the copper, but for others they 
are not satisfactory. When manufactured for transmission wire, 
cadmium can be used, with better results than other substances 
from the transmission standpoint, although not from other con- 
siderations. Tin is also used in the alloys employed for bearings 
in machinery. These alloys are of great variety, depending Jn 
the service required of them, and a discussion of possible substi- 
tutes would be exceedingly complcx. Tin has a variety of chemi- 
cal uses, two of the most important being for making enamels and 
weighting silk. In both cases the use of substitutes is possible. 

For tin, therefore, various things may be used as substitutes 
in its various uses, with variable degrees of effectiveness, accord- 
ing to the circumstances of each case. Pl'o one can safely prophesy 
that research will not reveal some substitute that will give equally 
good service at  equal or even less cost and, on the other hand, 
no one can safely prophesy that it  will. The whole subject of 
substitutes is charged with uncertainty from its very nature. I n  
the search for substitutes several general considerations must be 
maintained as objectives. The first is that the substitute should 
be more abundant than that which it  replaces; little advantage 
is gained if a sufficient supply of the substitute material is not 
available. A second is that the substitution should be real, not 
fictitious; large quantities of power or of other materials should 
not be generally involved in making the substitution. Substitutes 
should, if possible, be locally available, to avoid the burden of 
transportation cost, and also to avoid the possibility of being de- 
pendent on foreign countries for a source of supply. Finally, the 
substitute should not impose too heavy a task in changing the 
habits of consumers, or the usual processes of plant operations. 

The principal use of manganese is in connection with steel 
manufacture and for this purpose an alloy containing 80% man- 
ganese is usually employed. I n  America manganese ore of the 
desired quality has to be imported; domestic ores can be used 
to make a 20% alloy but less conveniently, as the 20% alloy has 
to  be added while molten, although solid lumps of the 80% alloy 
that can be employed are commonly used. Substitution of the 
lower grade alloy is made difficult by this consideration. 

Substitutes for gasolene have been much discussed and alcohol 
is one of the various materials that have been proposed. I t  has 
the great advantage that it  can be made from vegetable mate- 
rials that are reproducible. Alcohol cannot, however, be used ef- 
fectively in an engine built to use gasolene; it needs one specially 

designed for it. I ts  general use as a substitute would therefore 
involve not only the organizing of industry to produce and dis- 
tribute the alcohol, but also the replacement of over 20,000,000 
gasolene engines. Another possible substitute is gasolene made 
from oil shale. T o  mine the shale required to produce any con- 
siderable part of the gasolene now used would require the setting 
up of a mining industry of approximately the same size as our 
present coal-mining industry, and this industry would have to be 
in regions that are now very sparsely inhabited because they are 
arid. Thus not only a shifting of population would be required, 
but also the provision for water and food supply, housing and 
other facilities. The task is thus much more complex than the 
working out of a process whereby gasolene can be made from oil 
shale. 

Substitution of one product for another not only involves the 
various considerations outlined above, but often requires the 
finding of adequate markets for by-products. Much has been said 
about the wastefulness of buying coal in its raw state, and one of 
the principal subjects for research is the processing of coal to  
yield coke, gas and a great variety of by-products. The propor- 
tions of these various things that can be made are definitely fixed 
by chemical and engineering considerations, but the markets for  
them are quite variable, not anly from day to day, but over longer 
periods. The demand for gas may be greater than the demand 
for the coke produced, or it  may be less, and these relations may 
shift from day to day or week to week. For a time it  was difficult 
to find adequate outlet for the benzol made as a by-product, and 
it was chiefly used as a substitute for gasolene. However, develop- 
ment of the nitro-cellulose lacquers provided a large demand for 
benzol a t  an increased price, and the present supply was in  1929 
practically all used for this purpose. 

The problems involved in considering substitutes for things 
which are the result of life processes are even more complex. 
Citing clothing as an example, changes in human habits and con- 
siderations of style are extremely important. Only a few years 
ago wool and cotton were the principal materials from which arti- 
cles of clothing were made, but in recent years demands have been 
transferred so largely to  silk and fur that the woollen and cotton 
textile industries have been seriously affected. Straw, ribbon and 
other materials were formerly used extensively in making women's 
hats, but now felt hats are almost universal. T o  what extent de- 
mands for materials may be affected by a change in styles which 
may be brought about by skilful advertising and merchandising is 
exceedingly difficult to prophesy. Such changes have some limits 
imposed by physical conditions; thus wool is used for men's 
outer garments, because they keep their shape better. 

I n  food products the tendency has been steadily to  increase 
the number, variety and quality over a long period of years, with 
the result that people are now better nourished than a t  any 
previous period in human history. Fruit, for example, instead of 
being available to  only the wealthier class outside the growing 
season is now a regular article of diet in  almost every home all 
the year round; its greater consumption, i t  is believed, has led 
to a decline in the per capita consumption of meat. Sugar and 
chocolate are also used much more extensively than formerly; 
these, like most other food products, seem capable of being pro- 
duced in any amounts that are required. Chewing gum, though 
not a food, is, however, an example of an organic product for 
which it  may be necessary t o  find a substitute, as its increasing 
use bids fair to  outstrip the present supply of chicle gum (the 
principal ingredient), which is the only gum that a t  the tem- 
perature of the mouth is neither too soft nor too hard, and is 
also free from any objectionable flavour. Rubber illustrates the 
manner in which public concern over supply of raw materials 
varies. The demand for rubber was easily met, until the introduc- 
tion of the automobile forecast a great increase. This caused 
much concern for future supply and many chemists have worked 
to discover substitutes. The great increase in rubber production 
in Malaya shifted attention t o  schemes to maintain the price of 
the raw material in the face of production that had increased 
faster than consumption. If anything equally serviceable can be 
produced and sold a t  less cost it will be adopted, but the world 
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can produce what is needed without necessity for any substitutes. 

Raw material for paper manufacture has long been a source of 
concern. Different materials are used to produce the various 
grades of paper, but newsprint, 'which is the largest in demand, 
is made from wood pulp. For the purpose soft woods are re- 
quired, and these woods are also the principal kind needed for 
lumber purposes. Neither newsprint nor lumber has much sal- 
vage value and they are largely destroyed by their first use. Some 
progress has been made in decreasing the demands on lumber 
for packages, and it has also been found possible to remove the 
ink from newspapers, though not sufficiently to permit the re-use 
of the stock for the same purpose. I t  seems probable that wood 
and all the other raw materials that are produced as a result of 
growth can, with care, always be produced in sufficient amounts 
to meet human needs, so that the problem is really one of pro- 
ducing them a t  a cost which will not produce some economic 
shift that disturbs the complex equilibrium in modern industry. 
Shifts of this sort result from so many other causes in addition 
to shortage of essential raw materials and human ingenuity has 
been so successful in meeting them thus far that while the study 
of substitutes is proper f ~ r  the engineer and chemist, i t  does not 
a t  present need to be a matter of great public concern. 

(T. T.  R.) 
PHYSICAL UNITS. I n  order that our acquaintance with 

any part of nature may become exact we must have not merely 
a qualitative but a quantitative knowledge of facts. Hence the 
moment that any branch of science begins to develop to any 
extent, attempts are made to measure and evaluate the quantities 
and effects found to exist. T o  do this we have to select for each 
measurable magnitude a unit or standard of reference, by com- 
parison with which amounts of other like quantities may be nu- 
merically defined. There is nothing to prevent us from selecting 
these fundamental quantities, in  terms of which other like quanti- 
ties are to be expressed, in a perfectly arbitrary and inde- 
pendent manner, and, as a matter of fact, this is what is  generally 
done in the early stages of every science. We may, for instance, 
choose a certain length, a certain volume, a certain mass, a cer- 
tain force or power as our units of length, volume, mass, force 
or power, which have no simple or direct relation to each other. 
Similarly we may select for more special measurements any arbi- 
trary electric current, electromotive force, or resistance, and call 
them our units. The progress of knowledge, however, is greatly 
assisted if all the measurable quantities are brought into relation 
with each other by so selecting the units that they are related 
in the most simple manner, each to the other and to one common 
set of measurable magnitudes called the fzmdamental quantities. 

The progress of this co-ordination of units has been greatly 
aided by  the discovery that forms of physical energy can be con- 
verted into one another, and that the conversion is by definite 
rule and amount. (See ENERGY.) Thus the mechanical energy 
associated with moving masses can be converted into heat, hence 
heat can be measured in mechanical energy units. The amount of 
heat required to  raise one gramme of water through I "  C in the 
neighbourhood of 10" C is equal to  about 42 million ergs, the 
erg being the kinetic energy or energy of motion associated with 
a mass of 2 grammes when moving uniformly, without rotation, 
with a velocity of I cm. per second. This number is commonly 
called the "mechanical equivalent of heat," but would be more 
exactly described as the "mechanical equivalent of the specific 
heat of water a t  10' C." Again, the fact that the maintenance 
of a:l electric current requires energy, and that when produced 
its energy can be wholly utilized in heating a mass of water, en- 
ables us t o  make a similar statement about the energy required 
to  maintain a current of one ampere through a resistance of one 
ohm for one second, and to define it by its equivalent in the 
energy of a moving mass. Physical units have therefore 
been selected with the object of establishing simple relations be- 
tween each of them and the fundamental mechanical units. Meas- 
urements based on such relations are called absolute measure- 
ments. The science of dynamics, as far as that part of it is con- 
cerned which deals with the motion and energy of material sub- 
stances, starts from certain primary definitions concerning the 

measurable quantities involved. In  constructing a system of phy- 
sical units, the first thing to consider is the manner in which we 
shall connect the various items. What, for instance, shall be the 
unit of force, and how shall i t  be determined by simple reference 
to the units of mass, length and time? 

The modern absolute system of physical measurement is 
founded upon dynamical notions, and originated with K. F. Gauss. 
The postulate which lies a t  the base of the study of physics is 
that in the ultimate issue we can describe all phenomena in terms 
of mechanical data. Our fundamental scientific notions are those 
of length, time, and mass. Hence, in selecting units for physical 
measurements, we have first t o  choose units for the above three 
quantities. 

F u n d a m e n t a l  Units.-Two systems of fundamental units 
are in common use: the British system, having the yard and 
pound as the standard units of length and mass, frequently termed 
the "foot-pound-second" (F.P.S.) system; and the "centimetre- 
gramme-second" system (C.G.S.), having the centimetre and 
gramme as standard units of length and mass, termed the "met- 
ric" system. The fundamental unit of time is the same in both 
systems, namely, the "mean solar second," 86,400 of which make 
one solar day. (See TIME.) Since these systems and the cor- 
responding standards, together with their factors of conversion, 
are treated in detail in the article MEASURES AND WEIGHTS, we 
need only deal here with such units as receive special scientific 
use, i.e., other than in ordinary commercial practice. Various 
secondary units are chosen for special purposes. I n  astronomy, 
where immense distances have to be very frequently expressed, 
a common unit is the mean radius of the earth's orbit, the "astro- 
nomical unit" of length, i.e., 92,900,ooo miles. For stellar dis- 
tances astronomers have adopted a unit of length termed the 
"light year," which is  the distance traversed by light in a year; 
this unit is 63,000 times the mean radius of the earth's orbit. 
Another unit employed is the par-sec, that is, the distance 
at  which the value of the parallax is one second of arc. For very 
small lengths, such as the wave lengths of light, the unit selected 
is a ten-thousand-millionth of a metre, termed an Angstrijm unit 
or a "tenth-metre," since i t  is 10-lo metres. Sometimes the 
thousand-millionth of a metre, the "micromillimetre," denoted by 
pp,  or again the "micron," denoted by p and equal to  one- 
millionth of a metre is employed. The latter is much used by  
bacteriologists. 

U n i t s  in Mechanics.-The quantities to  be measured in me- 
chanics (q.v.) are velocity and acceleration (dependent on the 
units of length and time only), momentum, force, energy or work 
and power, dependent on the three fundamental units. The unit 
of velocity in the British system is I foot per second. The unit 
on the metric system is I centimetre per second. Mo- 
mentum is defined as the product of mass into velocity; unit 
momentum is therefore the momentum of unit mass into unit 
velocity; in the British system the unit of mass is the pound, and 
in the metric system, the gramme is the unit of mass. 

Force, being measured by the change of momentum in unit 
time, is expressed in terms of the same units in  which unit mo- 
mentum is defined. The natural British unit is the "poundal," 
the force which in one second accelerates the velocity of a mass 
of one pound by one foot per second; but it  has not come into 
general use. The metric (and scientific) unit, named the "dyne," 
is derived in the same way from the centimetre, gramme, and 
second. The poundal and dyne are related as follows:-I poundal 
= 13,825.5 dynes. 

A common unit of force among engineers is the "weight of 
one pound," by which is meant the force equivalent to  the gravi- 
tational attraction of the earth on a mass of one pound. This unit 
obviously depends on gravity; and since this varies with the lati- 
tude and height of the place of observation (see EARTH, FIGURE 
OF), the "force of one pound" of the engineer is not constant. 
Roughly, it equals 32.17 poundals. A pressure is a force per unit 
area and can be measured in terms of the above units; for exam- 
ple, as lb. wt. per square foot. The standard atmosphere (corre- 
sponding to a barometric height of 760 mm.) is often taken as 
a secondary unit; i t  is equal to 1,or3,600 dynes per centimetre. 
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Energy or work is measured by force acting over a distance. 

The scientific unit is the "erg," which is the energy expended 
when a force of one dyne acts over I centimetre. (See ENERGY.) 
This unit is  too small for measuring the quantity of energy asso- 
ciated, for instance, with engines; for such purposes a unit ten 
million times as  great, termed the "joule," is  used. As we no- 
ticed in the case of units of force, common-life experience has led 
to  the introduction of units dependent on gravitation, and there- 
fore not, invariable; the common British practical unit of this 
class is the "foot-pound"; in the metric system its congener is 
the "kilogramme-metre." 

Power is  the rate a t  which force does work; it  is therefore ex- 
pressed by "units of energy per second." The metric unit in use 
is the "watt," being the rate equal t o  I joule per second. Larger 
units in practical use are: "kilowatt," equal t o  1,000 watts; the 
corresponding energy unit being the kilowatt-second, and 3,600 
kilowatt-seconds or I kilowatt-hour called a "Board of Trade 
unit" (B.T.U.). This last is a unit of energy, not power. I n  
British engineering practice the common unit of power is the 
"horse-power" (HP),  which equals 550 foot-pounds performed 
per second, or 33,000 foot-pounds per minute; its equivalent in 
the metric system is taken as 746 watts. 

U n i t s  of Heat.-In studying the phenomena of heat, two 
measurable quantities immediately present themselves:-(I) 
temperature and (2) quantity of heat. Three arbitrary scales are 
in use for measuring temperature (see THERMOMETRY), and each 
of these scales affords units suitable for the expression of tempera- 
ture. On the Centigrade scale the unit, termed a "Centigrade 
degree," is one-hundredth of the interval between the tempera- 
ture of water boiling under normal barometric pressure (760 mm. 
of mercury) and that of melting ice; the "Fahrenheit degree" is 
one-hundred-and-eightieth, and the "RCaumur degree" is one- 
eightieth of the same difference. 

Empirical units of "quantity of heat" readily suggest them- 
selves as the amount of heat necessary to  heat a unit mass of 
any substance through unit temperature. I n  the metric system 
the unit, termed a "calorie," is the quantity of heat required to 
raise a gramme of water through one degree Centigrade. This 
quantity, however, is not constant, since the specific heat of 
water varies with temperature. (See CALORIMETRY.) In  defining 
the calorie, therefore, the particular temperatures must be speci- 
fied; consequently there are several calories particularized by spe- 
cial designations:-(I) gramme-calorie, the heat required to  
raise I gramme of water between 15" C and 17" C through I' C ;  
(2) "mean or average gramnie calorie," one-hundredth of the 
total heat required to raise the temperature of I gramme of water 
from o O C t o  100' C ;  These units are thus related:-I common 
calorie = 0.987 mean calories = o.ggz zero calories. A unit in com- 
mon use in thermo-chemistry is the greater calorie, which refers 
to one kilogramme of water and I"  C. I n  the British system the 
common unit, termed the "British Thermal Unit" (B.Th.U.), is 
the amount of heat required to  raise one pound of water through 
one degree Fahrenheit; a centigrade unit (C.H.U.) has also been 
introduced and is rapidly being adopted. 

E lec t r ica l  Units.-We are principally concerned in electrical 
work with three quantities called respectively, electric current, 
electromotive force, and resistance. These are related to one 
another by Ohm's law, which states that the electric current in 
a circuit is directly as the electromotive force and inversely as 
the resistance, when the current is unvarying and the temperature 
of the circuit constant. Hence, if we choose units for two of 
these quantities, the above law defines the unit for the third. 
Much discussion has taken place over this question. From the 
scientific standpo~nt the current and voltage are most readily 
defined in terms of forces. The ampere is defined as one-tenth 
of that current which, flowing in a circle of I cm. radius, exerts 
a force of 27r dynes upon a unit magnetic pole placed a t  its centre. 
This unit pole is itself defined i n  terms of the mechanical force 
between two such poles; so the ampere is made to depend on me- 
chanical units. Again, voltage X current X time is mechanical 
work and is expressed in terms of ergs or joules. Resistance is 
voltage divided by current, and thus the corresponding unit of 

resistance is defined. But for electric engineering (power and 
light) the choice is  decided by the nature of the quantities them- 
selves. Since resistance is a permanent quality of a substance, 
it  is possible to  select a certain piece of wire or tube full of mer- 
cury, and declare that its resistance shall be the unit of resistance 
and if the substance is permanent we shall possess an unalterable 
standard or unit of resistance. For  these reasons the practical unit 
of resistance, now called the international ohm, has been selected 
as one of the above three practical electrical units. 

It is known that there are two available methods for creating 
a standard or unit electric current. If an unvarying current is 
passed through a neutral solution of silver nitrate it  decomposes 
or electrolyses it  and deposits silver upon the negative pole or 
cathode of the electrolytic cell. According to Faraday's law and 
all subsequent experience, the same current deposits in  the same 
time the same mass of silver. Hence we may define the unit 
current by the mass of silver it  can liberate per second. Again, 
there is the method already described. Thirdly, the unit of elec- 
tromotive force may be defined as equal to the difference of 
potential between the ends of the unit of resistance when the 
unit of current flows in it. 

Apart, however, from the relation of these electrical units to  
each other, i t  has been found to be of great importance to estab- 
lish a simple relation between the latter and the absolute me- 
chanical units. Thus an electric current which is passed through 
a conductor dissipates its energy as  heat, and hence creates a 
certain quantity of heat per unit of time. Having chosen our 
units of energy and related unit of quantity of heat, we must 
so choose the unit of current that when passed through the unit 
of resistance it  shall dissipate I unit of energy in I unit of time. 

Bri t ish Association Units.-The founders of the modern 
system of practical electrical units were a committee appointed 
by the British Association in  1861, a t  the suggestion of Lord 
Kelvin, which made its first report in  1862 a t  Cambridge. (See 
B. A. Report.) The five subsequent reports containing the re- 
sults of the committee's work, together with a large amount of 
most valuable matter on the subject of electric units, were col- 
lected in a volume edited by Prof. Fleeming Jenkin in 1873, en- 
titled Reports of the Committee 072 Electrical Standards. This 
committee continued to sit and report annually to  the British 
Association since that date until 1912; the whole of the reports 
have since been reprinted in book form. I t  is to  the labours of 
this committee, acting in friendly correspondence with interna- 
tional committees, that the present system of electrical measure- 
ments is due. 

Electrostat ic  and Elec t romagnet ic  Units.-It has through- 
out been recognized that a second consistent system of electrical 
units is possible. The  unit electrical charge (or quantity of elec- 
tricity) can be based upon the force between two electric charges, 
Accordingly, on the electrostatic system the unit of electric quan- 
tity is  such that f =q2/(KdZ) where q is the quantity of each of 
two equal charges, d is the distance between them and K is the 
dielectric constant (or specific inductive capacity) of the inter- 
vening medium, that of air being taken as unity. (See ELECTRO- 
STATICS.) The current is  then defined as the amount that flows 
in unit time, and the energy is specified in  terms of ergs or joules; 
thence the unit of resistance is defined by means of the equation 
Energy=RC2t. The relation between the electromagnetic and 
electrostatic system of units is  that the absolute E M U  unit of 
current (i.e., 10 amperes) is equal to  3 X lo10 electrostatic units. 
(See the various articles on ELECTRICITY.) 

Prac t ica l  Electr ic  Units.-The committee of the British 
Association charged with the duty of arranging a system of 
absolute and magnetic units settled also on a system of practical 
units of convenient magnitude, and gave names to them as 
follows :- 
I@ absolute electromagnetic units of resistance = I  ohm 
los 11 ,, units of electro- 

motive force = I  volt 
+,th of an ,, 9 ,  unit of current = I ampere 
&th of an ,, ,, unit of quantity = I  coulomb 
10-8 9 9 9 )  units of capacity = I farad 
I o-ls ,, , I  units of capacity = I microfarad 



PHYSICAL UNITS 
Since the date when the preceding terms were adopted, other 

multiples of absolute C.G.S. units have received practical names, 
thus :- 

107 ergs or absolute C.G.S. units of energy = I  joule 
107 ergs per second or C.G.S. units of power = I  watt 
109 absolute units of inductance = I henry 
108 absolute units of magnetic flux = I  weber 
I absolute unit of magnetomotive force = I  gauss 

(Neither the weber nor the gauss has received very general adop- 
tion, although recommended by the committee of the British 
Association on Electrical Units. Many different suggestions have 
been made as to the meaning to be applied to the word "gauss." 
The practical electrical engineer, up t o  the present, prefers to use 
one ampere-turn as his unit of magnetomotive force, and one line 
of  force as the unit of magnetic flux, equal respectively to  1o/q7r 
times and I times the C.G.S. absolute units. Very frequently the 
"kiloline," equal to  1,000 lines of force, is now used as a unit of 
magnetic flux.) 

An Electrical Congress was held in Chicago, U.S.A., in Aug. 
1893, t o  consider the subject of international practical electrical 
units, and the result of a conference between scientific representa- 
tives of Great Britain, the United States, France, Germany, Italy, 
Mexico, Austria, Switzerland, Sweden and British North America, 
after deliberating for six days, was a unanimous agreement to 
recommend the following resolutions as the definition of practical 
international units. These resolutions and definitions were con- 
firmed at  other conferences, and a t  the last one held in London 
in Oct. 1908 were finally adopted. I t  was agreed t o  take:- 

"As a unit of resistance, the International Olznt, which is based 
upon the ohm equal to 109 units of resistance of the C.G.S. system 
of electromagnetic units, and is represented by the resistance 
offered to an unvarying electric current by a column of mercury 
a t  the temperature of melting ice 14.4521 grammes in mass, of a 
constant cross-sectional area and of the length of 106.3 cm. 

"As a unit of current, the International Ampere, which is one- 
tenth of the unit of current of the C.G.S. system of electromag- 
netic units, and Which is represented sufficiently well for practical 
use by the unvarying current which, when passed through a solu- 
tion of nitrate of silver in  water, deposits silver a t  the rate of 
o~oo1118oo of a gramme per second. 

"As a unit of electromotive force, the Inter?latio?zal Volt, which 
is the electron~otive force that, steadily applied to a conductor 
whose resistance is one international ohm, will produce a current 
of one international ampere. I t  is represented sufficiently well for 
practical purposes by of the E.M.F. of a normal or satu- 
rated cadmium Weston cell a t  20' C, prepared in the manner 
described in a certain specification. 

"As a unit of quantity, the International Coz~lomb, which is 
the quantity of electricity transferred by a current of one interna- 
tional ampere in  one second. 

"As the unit of capacity, the Intermtional Farad, which is the 
capacity of a condenser charged to a potential of one international 
volt by one international coulomb of electricity. (This unit is far 
too large for most purposes; one millionth of it  is called a micro- 
farad; even a millionth of this is more practical in certain modern 
applications-it might be called a micro-microfarad or a dimicro- 
farad, on the analogy of the use of di- in chemical nomenclature.) 

"As a unit of work, the Joule, which is equal to 10' units of 
work in the C.G.S. System, and which is represented sufficiently 
well for practical use by the energy expended in one second by 
an international ampere in an international ohm. 

"As a unit of power, the Wat t ,  which is equal to 107 units of 
power in  the C.G.S. System, and which is represented sufficiently 
well for  practical use by the work done at  the rate of one joule 
per second. 

"AS the unit of inductance, the Henry, which is the induction 
in a circuit when an electromotive force induced in this circuit is 
one international volt, while the inducing current varies at  the 
rate of one ampere per second." 

R a t i o n a l  Sys tem of E lec t r ica l  Units.-The above-described 
practical system based on the C.G.S. double system of theoretical 
units labours under several very great disadvantages. The prac- 
tical system is derived from and connected with an abnormally 

large unit of length (the earth quadrant) and a n  absurdly small 
unit of mass. Also in consequence of the manner in which the unit 
electric quantity and magnetic pole strength are defined, a co- 
efficient, 4 a ,  makes its appearance in many practical equations. 
For example, on the present system the magnetic force H in the 
interior of a long spiral wire of N turns per centimetre of length 
when a current of A amperes circulates in the wire is q r r A N / ~ o .  
Again, the electric displacement or induction D through a unit of 
area is connected with the electric force E and the dielectric con- 
stant K by the equation D=KE/47r. I n  numerous electric and 
magnetic equations the constant 43- makes it appearance where 
it  is apparently meaningless. A system of units in  which this 
constant is put into its right place by appropriate definitions is 
called a rational system of electric units. Several physicists have 
proposed such systems. 

Heaviside's R a t i o n a l  System.--One remedy for the difficulty 
has been suggested by Heaviside. H e  proposes to  restate the 
definition of a unit magnetic pole in such a manner as to  remove 
this constant 47r from the most frequently employed equations. 
His starting-point is a new definition according to which a unit 
mxgnetic pole is said to have a strength of m units if i t  attracts 
or repels another equal pole placed at  a distance of d centimetres 
with a force of m2/4rrd2 dynes. I t  follows from this definition 
that a rational unit magnetic pole is  weaker or smaller than the  
irrational or British Association unit pole in the ratio of 1 / v 4  n 
to I, or -28205 to  I. The magnetic force due t o  a rational pole 
of strength m at  a distance of d centimetres being m / q n d 2  units, 
if we suppose a magnetic filament having a pole of strength m in  
rational units to have a smaller sphere of radius r described round 
its pole, the magnetic force on the surface of this sphere is rn/qnr2 
units, and this is therefore also the numerical value of the flux 
density. Hence the total magnetic flux through the surface of 
the sphere is 

4ay2 X m/4.irr2 units = m units ; 
and therefore the number which denotes the total magnetic flux 
coming out of the pole of strength m in rational units is also m. 

I t  follows, therefore, that if the intefisity of magnetization of 
the magnetic filament is I and the section is s, the total flux trav- 
ersing the centre of the magnet is  Is units; and that if the fila- 
ment is an endless or poleless iron filament magnetized uniformly 
by a resultant external magnetic force H ,  the flux density will be  
expressed in rational units by the equation B =I+H. The physical 
meaning of this equation is that the flux per square centimetre in 
the iron is simply obtained by adding together the flux per square 
centimetre, if the iron is supposed to be removed, and the mag- 
netization of the iron a t  that place. 

A final question suggests itself: Do the systems of units founded 
directly upon mechanical quantities constitute finality, o r  can we 
proceed to make a further reduction in the number of primary 
quantities? 

There are certain constants of nature which are fundamental, 
invariable, and, as far  as we know, of the same magnitude in all 
parts of the universe. One of these is the mess of the atom, say 
of hydrogen. Another is the length of a wave of light of particular 
refrangibility emitted by some atom, say one of the two yellow 
lines in  the spectrum of sodium or one of the hydrogen lines. 
Also a time is fixed by  the velocity of light in space which is  
according to the best measurement very close to 3X IO 'O  cms. per 
sec. Another natural unit is the so-called constant of gravitation, 
or the force in dynes due t o  the attraction of two spherical masses 
each of I gramme with centres a t  a distance of I cm. Very 
approximately this is equal to 648X 1 0 - l ~  dynes. Another natural 
elec~trical unit of great importance is the electric charge repre- 
sented by I electron. (See ELECTRICITY.) This, according t o  the 
latest determination, is nearly 3 . 4 ~ 1 0 - l o  electrostatic units of 
quantity on the C.G.S. system. Hence, 2,930 million electrons 
are equal to  I E.S. unit of quantity on the C.G.S system, and 
the quantity called I coulomb is equal to 879X 10'~ electrons. 
I n  round numbers 9X 10- l~  electrons make I coulomb. The elec- 
tron is nature's unit of electricity and is the charge carried by I 
hydrogen ion in electrolysis. (See COXD~CTION, ELECTRIC, sec. 
Liqz~ids.) Accordingly a truly natural system of physical units 
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would be one which was based upon the electron, or a multiple 
of it, as a unit of electric quantity, the velocity of light or frac- 
tion of it  as a unit of velocity, and the mass of an atom of 
hydrogen or multiple of it  as a unit of mass. An approximation 
to such a natural system of electric units will be found discussed 
in chap. 17 of a book on T h e  Electron Theory,  by E. E. Fournier 
d'Albe (London, 1906), to which bhe reader is referred. I n  addi- 
tion, in more recent times, a new universal constant has been 
determined. I t  is generally known as Planck's consltant because 
i t  first appeared in Planck's theory of full radiation. 

BIBLIOGRAPHY.-See J. Clerk Maxwell, Treatise on Electricity and 
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PHYSICS. The old term "natural philosophy" signified an 
attempt to frame a theory of that part of the material universe 
which could be explored by observation and experiment, and of 
which the underlying laws were sufficiently understood to be 
amenable to  mathematical calculation. The science of biology was 
excluded from its purview, for life was not sufficiently understood 
to be amenable to  treatment of that thorough kind, and similarly 
the mental sciences were excluded, although an observable mate- 
rial organism was a sensible instrument and mode of manifesta- 
tion; but even so the subject was a huge one and had to be sub- 
divided. The branch of biological science nearest to inclusion was 
physiology, being a study of the mechanism involved in the func- 
tions of living organisms. 

The branch of natural philosophy that advanced most rapidly 
towards perfection was the mechanics of the heavenly bodies, 
where the things treated of were comparatively few and far apart, 
and could readily be dealt with as individuals, so that the laws 
governing their movements could be formulated with some satis- 
faction. This branch, under Sir Isaac Newton, became so highly 
elaborated as to  dominate and set an example to the rest; but, 
after all, astronomy was only a special case of the motion of ma- 
terial bodies, and Galileo had begun the study of ordinary motions 
on the earth's surface, developing into a complete treatment of 
their velocities, accelerations and distortions, and partly account- 
ing for them by the fundamental inertia of matter influenced by 
forces of different kinds, and by the subsidiary properties of elas- 
ticity, friction, cohesion and the like. 

Matter was always known to exist in three states, solid, liquid 
and gaseous, each having peculiar properties of its own; and the 
fluids formed resisting media through which the solids could move. 
Moreover all these bodies were subject, not only to  locomotion in 
bulk, but to  internal vibrations, and for the apprehension of these 
vibrations we had special sense organs, which enabled them to be 
examined with special facility, and thereby taught us much con- 
cerning the things themselves. Some of these vibrations are known 
as sound, others as heat, and there was yet a third kind of vibra- 
tion, appealing to the eye, the effect of which could travel across 
space empty of matter, which therefore had t o  be filled with a 
hypothetical substance called "the ether" (or aether), whose prop- 
erties are still in doubt. 

Apart from these vibrations, which could be originated and ab- 
sorbed by matter, i t  was found that matter consisted of particles 
called atoms, of a definite size and weight, which could enter into 
combination with each other, and so form the various compounds 
with which humanity had always been acquainted. A study of this 
branch of natural philosophy blossomed into the great science of 
chemistry, while geology took over a study of the history and con- 
ditions of the earth's crust. The remaining portions of natural 
philosophy were grouped in comparatively modern times under 

the head plzysics, which, by derivation from ~$i~ais, signifies 
a study of nature so far as it  can be reduced by calculation and ex- 
periment to a few simple or a t  least fundamental laws. Those 
laws, first studied by Galileo, were formulated with masterly pre- 
cision by Isaac Newton, and throughout the 19th century domi- 
nated the field. I t  was hoped a t  one time that they would be all- 
inclusive; the expressed ambition of Newton was that ultimately 
all observable phenomena might be brought under their sway. A 
long continued effort was made throughout the 19th century to  
apply them, not only to  matter, but to the ether also-an attempt 
which failed, and has now, for  a time a t  any rate, been abandoned. 
Hypothetical attempts were also made to include the phenomena 
of life and mind under the same fundamental laws of mechanism, 
without necessarily postulating anything outside and beyond such 
treatment; these efforts, the basis of a materialistic philosophy, 
were perfectly legitimate, though they have proved unsuccessful. 
No one claims that the ordinary laws of physics and chemistry 
are disobeyed by live things, but i t  is now fairly admitted that 
they have to be supplemented, while, with regard to the ether, it 
is still a question as to  how fa r  the simple laws are applicable at  
all. The very terms inertia, velocity, acceleration, force, are of 
only doubtful validity except when applied to definite material par- 
ticles, and even then these properties themselves require elucida- 
tion. I t  may be that no fundamental explanation of even the sim- 
plest phenomenon can be satisfactorily and safely given until the 
laws of the fundamental substance, of which probably matter it- 
self is composed, are better understood and formulated. 

The Sub-divisions of Physics.-Meanwhile the science of 
physics has made gigantic strides, throwing off such branches as 
sound, light, heat, elasticity, hydrodynamics and the kinetic theory 
of gases. I t  was found that, although the atoms of matter were 
too small to be dealt with individually, the results of their com- 
bined action could be formulated statistically, in accordance 
with the laws of probability; and that, although the atoms of a 
gas were flying about in all directions a t  random, yet their num- 
ber was so great that the pressure on any surface exposed to their 
random bombardment could be treated as  perfectly uniform, ex- 
cept indeed when the exposed surface was extremely small. I n  the 
latter case individual atoms might exert a noticeable effect, giving 
occasionally a one-sided bombardment, and exerting an otherwise 
inexplicable propelling action on the body exposed to it. Thus 
originated a discrimination, now universally recognized, between 
the peculiar activities displayed by very small things and the cus- 
tomary behaviour of things on so large a scale that we can handle 
and directly apprehend them by  our senses. 

So far as matter was concerned there seemed little difference 
between physics and chemistry, except that physics sought to  probe 
into the deeper-seated motions underlying molecular combination, 
and to investigate not only the anatomical groupings but the actual 
working of the agencies which rendered those groupings possible. 
I t  sought to understand the hidden meaning of chemical affinity 
and the nature of cohesion generally, and indeed of gravitation 
too. I t  was not satisfied with the idea of forces acting at  a dis- 
tance, or of the mere clinging together of polarized particles; i t  
sought to  dive down into the hidden meaning of attraction, and 
to explain if possible the very atoms themselves. 

I n  all this it  was mightily helped by the development-since 
Newton's time, in fact mainly in the 19th century-of two great 
and important new branches, the sciences of electricity and mag- 
netism. These are agents which, like light, operate through what 
we call empty space or vacuum, and therefore seem primarily as- 
sociated not with matter as such, but with the more fundamental 
ether. The fact that mankind has n o  sense organ for their direct 
appreciation involved the consequence that, unlike sound, light 
and heat, they had to be discovered as well as critically examined 
and studied. Nevertheless in our own time these new powers 
have become dominant; they have been taken up  by  engineers, 
and applied on an extensive and beneficent scale, so  that they are 
now more or less familiar to  everybody. The applications of 
electricity and magnetism are of great and growing importance, 
but that is not what constitutes their vivid interest to  a physicist. 
Their importance is that they give a clue and greatly extend our 
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knowledge of the properties of the ether, which had only very 
partially been displayed in the familiar form of light. Indeed, 
Clerk Maxwell, perhaps the greatest man of science in the 19th 
century, made the far reaching discovery that light itself was 
an electromagnetic vibration, a fact which has now blossomed 
into the engineering application of radio telegraphy. 

The phenomenon called radiation, of which visible light is one 
small portion, contains the key to the interaction between ether 
and matter, and is the link between the physics of the 19th and 
that of the 20th century. All matter is always radiating, and 
if i t  does not cool or otherwise lose energy it  is only because it  
absorbs exactly the quantity and quality which it emits. Stag- 
nation of any kind is non-existent in the material universe. Every 
particle quivers, and the ether quivers in  sympathetic unison. 
The problem of their interaction is being attacked and partially 
solved by the mathematical physicists of the 20th century. 

I t  may be asked, indeed it  often is asked, how discoveries can 
be made by means of calculation. The answer is quite definite. 
The mathematical physicist probes down into the fundamental 
activities, so as to  be able to  formulate in his mind what is 
really going on, and to express the actions which can be observed 
in a definite and quantitative form called an equation, especially 
in that form called a differential equation, which expresses inter- 
actions among the smallest parts. The discovery of the relation 
between electricity and magnetism on the one hand, and light on 
the other, will serve as  an illustration of the process. Clerk 
Maxwell took the known phenomena of electricity and the known 
phenomena of magnetism, together with their interaction so 
brilliantly discovered and examined by the early physicists of 
all countries a t  the beginning of the 19th century culminating in 
the work of Faraday, and threw them into the form of equations. 
These, when combined and manipulated in accordance with the 
laws of pure mathematics, resulted in  a differential equation in 
time and space, containing nothing but electric and magnetic 
quantities, which nevertheless corresponded with the known equa- 
tion for waves, such as those of sound or of light or on the surface 
of water. H e  perceived therefore that electromagnetic experi- 
ments could in the future probably give rise to such waves, and 
that they would travel a t  a speed which could be calculated in 
terms of the electric and magnetic constants of a vacuum, i.e., 
of the ether. H e  inaugurated a set of experiments which would 
determine, not indeed those constants separately, for  they are still 
unknown, but their product, viz., the product which appeared In 
his differential equation as determining the speed of the waves. 
H e  found that the velocity with which his waves ought to travel 
was identical with that of light, and thus came to the conclusion, 
and was ultimately held to prove for  all time, that light was an 
electromagnetic phenomenon. On this basis a whole new develop- 
ment began, and continues to  this day. 

Appl ica t ions  of Di f fe ren t ia l  Equations.- It is worth while 
illustrating the bearing of a differential equation, and the way in 
which i t  embodies a whole series of phenomena which can be 
dissected from i t  by the arts of pure mathematics in a purely 
mechanical though recondite manner, and then handed back to the 
~ h ~ s i c i s t  for interpretation. Naturally the physicist and the 
mathematician may be combined in the same individual in ex- 
ceptional cases, and as has recently been said (Nature, May 26,  
1928): "It is interesting to  speculate whether the intellectual 
gulf separating the great physical scientists from the rest of 
their fellows is not greater now than at  any previous period in 
the world's history-whether they have not usurped the place 
of the metaphysicians." That was true in Newton's .day,. and 
is true now; though no one cla~ms that any single individual 
possesses the exceptional power displayed by Newton. 

A differential equation which may serve as an illustration is the 
following : 

d2H d H  d2H d2H d2H 
A - + B - = c ( - + - + - ) .  dt2 dt dx2 dy2 dz2 

H is any quantity, no matter what, representing some salient 
feature in the kind of subject dealt with; it is allowed to have 
a slope of variable gradient in any of the three directions in 

space, and to have a rate of variation and indeed an accelerated 
or variable rate of variation in time. The equation expresses the 
relation between these extremely abstract possibilities as affecting 
the (perhaps unknown) quantity II, while A, B, C are physical 
constants characteristic of the special conditions appropriate t o  
some particular problem, each being capable of a physical inter- 
pretation in any definite case. 

When the conditions are such that A is zero, the equation 
can be made to represent the whole theory of the conduction of 
heat; and it  was thus worked out by  the great mathematician 
Fourier into a complete analysis of diffusion by  a series of har- 
monics. I t  gives primarily the flow of heat through a conductor 
of any shape, and it  was applied by Lord Kelvin, after Fourier, 
to  the cooling of the earth, and to diffusion in gases and liquids, 
and to many other phenomena. I n  fact the same differential 
equation represents his theory of signalling through an Atlantic 
cable. The working out of the consequences of any equation 
may be treated as a mathematical exercise; the interpretation of 
those consequences in any particular case belongs to  the physicist. 
When the conditions are such that only B is zero, the equation 
represents the phenomenon of waves. or a t  least of such waves 
as travel with a definite velocity independent of wave-length, like 
air waves and ether waves. 

When C is zero the equation represents the settling down of a 
disturbance, whether electrical or material, after the forces which 
originated the disturbance have ceased to act. The  neutralization 
of the C term avoids reference to space-considerations and makes 
it  an equation in time alone, like a law of cooling or of leakage, 
which last is so simple a case as not even to involve A ;  while if 
the right-hand side be changed to C H the equation represents all 
the laws of electrical oscillations as  worked out by  Lord Kelvin 
in 1853 and now applied in wireless wave meters. The A term 
then represents inertia, or the magnetic property called self-induc- 
tion; the B term signifies resistance, especially the kind of electri- 
cal resistance involved in Ohm's law. When the conditions are 
such that A and B are both zero, things have become stationary, 
and the equation reduces t o  the one so extensively applied by  
Laplace to  solve static gravitational problems. I t  embodies the 
conditions which gravitational fields must satisfy, and develops 
into part of the theory of astronomy. 

When none of the coefficients is zero, and all three terms have 
to be taken into account (especially if a term involving H is 
added in some cases), the equation represents waves or diffusions 
travelling through a more complicated medium, a t  speeds varying 
with or a t  least dependent on the wave-length. Waves such as  
these can occur in the ether when i t  is interfered with or loaded 
by electrified particles, or when a medium is a polarizable insulator 
or a conductor. It can be  made t o  represent the reflection of 
light by metals, as well as the transmission of waves through the 
Heaviside layer of ionized air, now becoming familiar to  wireless 
amateurs. I t  also gives the Heaviside theory of cable signalling, 
which is more complete than Lord Kelvin's was, and which, ap- 
plied in practice in America and elsewhere, has much improved 
long-distance telephony. Needless to say the equation in full 
form can do much more than that. I t ,  or rather an interlacing set 
of such equations, represents the most general kind of wave; and 
the kingdom dominated by  waves is now rapidly expanding. 

The solution of such equations taxes the powers of all but high 
mathematicians and may lead to new functions of vast interest 
and importance. Skilled manipulation of the symbols by  a pure 
mathematician is neither aided nor hindered by information about 
the particular things they may be intended to represent. The 
laws are just as valid and self-consistent even if the symbols 
represent imaginary quantities, as they sometimes do. In the 
interpretation of the integrated solution however there must be 
a return to  reality. 

The vast multitude of facts and phenomena which can thus be 
treated by a differential equation, so that previously unsuspected 
consequences can be deduced, is surely of high interest even to 
those whose education does not enable them to follow the details. 
The reason why they are so powerful in enabling latent facts to  
be brought to light is plain enough. I t  is because the actual proc- 
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esses a t  work are compactly, precisely and completely formu- 
lated, in all their interactions, by these equations, so that they 
embody the essence of the phenomenon; their solution and con- 
sequences can subsequently be worked out by the few who possess 
sufficient skill and insight. This method of procedure-from for- 
mulation, through solution, to interpretation-is indeed the high- 
est example of the advantage possessed, and the power gained, by 
those who have successfully attained the aim of all science, "rerum 
cognoscere causas." 

MODERN PHYSICS 

So long as we are dealing with massive bodies or with great 
groups of particles, the laws of dynamics, based upon Newton's 
laws of motion and applied without any breach of continuity, 
were sufficient and reigned supreme. This kind of dynamics domi- 
nated the 19th century, but just a t  the end, as a fitting prelude to 
the 20th century, a number of discontinuities began to be dis- 
covered. The first discontinuity was indeed old, viz., the atomic 
theory of matter, and was only evaded by the fact that we inev- 
itably dealt with great numbers of atoms. I n  the years 1897 to 
1900 however Sir J. J. Thomson, elaborating some 1879 experi- 
ments of Sir William Crookes in a partial vacuum, discovered and 
finally clinched the discontinuity of electricity; in other words 
he realized the electron, which had previously been only surmised 
rather vaguely by a few. Zeeman and Lorentz had just showed 
that electric charges were the agents really responsible for the 
generation of radiation, a fact further illustrated and enforced 
by Rontgen's discovery of X-rays. After their isolation electrons 
were weighed and measured by Thomson, and found to possess 
the fundamental properties of matter. The nature of radiation as 
emitted by electrons was analysed and examined in precise detail 
by the spectroscope. Then another discontinuity was discovered 
by Max Planck, for, as soon as single atoms and their constituent 
particles were attended to, a new discontinuity appeared, appar- 
ently in radiation, but rather in what turned out to  be a quantity 
connected with the orbital revolutions of an electron, akin to the 
sweeping out of equal areas which Kepler long ago had formu- 
lated for the planets; and Bohr formulated his astronomical the- 
ory of the structure of the atom. So through various channels 
it  was found that these fundamental electric units, which were 
presumably structures in the ether, lay at  the root of matter itself, 
and that matter was actually an electrical phenomenon. Discon- 
tinuities are natural and inevitable when dealing with individual 
minute particles; they were only masked in previous days because 
this minute treatment had not been attempted, though a hint had 
been given in that direction by the failure of the kinetic theory 
of gases, as ordinarily applied, to explain the irregular movements 
of very small bodies exposed to molecular bombardment. 

T h e  Theory  of Relativity.- Then came the theory of rela- 
tivity, which adopted, generalized, and boldly formulated a num- 
ber of vague but growing suspicions. I n  particular it  postulated a 
universal and unalterable constitutional velocity in the ether now 
known as c, which had been recognized in Clerk Maxwell's theory 
as  of an electromagnetic nature, but the nature of which is still 
unknown. This, like Planck's constant h, is found to enter into 
every department of physics, not only conspicuously when minute 
bodies are dealt with, but secretively throughout. All matter is 
moving through the ether, so that the constitutional velocity c 
of that medium enters into and modifies even the Newtonian laws 
of motion, thus giving a complexity which sometimes seems 
strange to ordinary or evolutionary experience, and with a little 
ingenuity can be made to appear paradoxical. Many other results 
of high interest follow, and the gravitational function of the 
medium shows signs of yielding to mathematical treatment. 

The revolutionary outcome of all this is that the? ether in its 
various forms of energy dominates modern physics, though many 
prefer to avoid the term "ether" because of its 19th century asso- 
ciations, and use the term "space." The term used does not 
much matter. Faraday began the discovery that it  is in space 
that the real phenomena occur. Every differential equation is an 
expression in space with its three dimensions and the other ab- 
straction called time; and some attempt has been made to unify 

these two great abstractions by aid of the velocity c. This how- 
ever is rather verging on metaphysics, unless it  is merely regarded 
as a legitimate convenience in calculation to deal with four similar 
variables instead of three and an odd one. 

One definite outcome of the bold generalisations or challenges 
of relativity is that energy, which since its conservation was estab- 
lished has always been recognised as protean in form, now includes 
not electric charges alone but matter itself as one of its forms, 
so that atoms of matter might be turned into other forms of 
energy, if only we knew how. The idea already has some cosmo- 
logical significance, for it is believed by Jeans to  be the cause or 
mechanism of the radiation of the sun and other stars. The atom 
of matter is electrically constituted; it  is composed of equal 
amounts of positive and negative electricity in its normal condi- 
tion. High temperature signifies great activity or immense speeds 
among the atoms. They can be dissociated or broken up by col- 
lision, and their opposite ingredients may occasionally clash, lose 
their identity, or a t  least their locality, and pass quickly away 
as a quantum of radiation. The interior of stars is known to be 
at  an exceedingly high temperature, and accordingly their mass 
is believed to be gradually decreasing, their matter dying and 
passing away as radiation into the depths of space. Whether there 
is ever or anywhere a recuperative action is a t  present unknown. 
When, if ever, such action is discovered-as is not unlikely-it 
will have a cosmological and philosophical bearing. 

I t  is interesting, as  illustrating Newton's exceptional foresight 
and speculative skill, that a t  the end of a disquisition on the 
changes and interchanges of known forms of energy (though the 
term "energy" as a dominating physical term was not adopted till 
long afterwards), he should conclude thus: "And among such vari- 
ous and strange transmutations, why may not Nature change 
bodies into light, and light into bodies?" 

In te rac t ion  of M a t t e r  and Radiation.-Meanwhile strange 
reactions have been discovered between matter and radiation. 
Radiation is generated by electrons, and accordingly itself suffers 
discontinuity. Maxwell calculated that it must exert pressure: i t  
is now found to exert pressure after the same bombarding fashion 
as the molecules of a gas exert it. Radiation is generated and 
absorbed not continuously but in quanta, and these quanta exert 
a bombarding action as if they were particles or corpuscles; yet 
they must be waves, because they exhibit interference and dif- 
fraction phenomena-a study of which, in optics, began with New- 
ton himself. Wave quanta with extra high frequency of vibration 
are more efficient projectiles, and eject such suitable electrons as 
they encounter with more energy than do those with a more ordi- 
nary rate of vibration. This connection between energy and fre- 
quency is a development of Planck's quantum, which, like much 
eise, i5 due to Einstein's bold and forcible conceptions. The out- 
come of all this is that the old barrier between the corpuscular 
theory and the wave theory is being removed. There is truth in 
both. High speed particles are accompanied by waves, somewhat 
akin to the waves a t  the bows of a steamer, and the apparently 
sharp distinction between a wave and a corpuscle is subject to a 
compromise which includes both. 

We have long studied matter by means or by  the aid of radi- 
ation or waves; we are now beginning to see that momentum, 
which seemed a property of matter, is possessed by waves, and 
that the familiar thing which we call matter is after all a mani- 
festation or localization of ether-energy, in a form not as yet com- 
pletely known or understood. Ether energy-the one fundamental 
existence-seems to manifest itself alternatively, or even as it  
would seem indiscriminately, sometimes as what we might call a 
particle and sometimes as a wave. De Broglie seems to have 
initiated this idea, which has been taken up  and elaborated by 
Schrodinger and others. The result is that, whereas we once 
thought that we knew a great deal about an electron, its size and 
its speed, we are now confronted with some uncertainty. I t  is all 
very well to speculate and theorize, but all theories must be veri- 
fied and brought to the test of experiment; and experiment-even 
indirect observation-on this minute scale is barely possible. 

The difficulty can easily be rendered intelligible. We have to use 
some physical means to examine the behaviour of anything. We 
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cannot see a thing unless it is illuminated, or unless it emits light 
itself; and, if we are examining something very minute, the illu- 
mination itself, which consists of quanta with a definite momen- 
tum, may be altering the conditions of the very thing we want 
to observe. How then can we determine the position and speed 
of an electron? Heisenberg has shown that we cannot do both. 
If one determination is accurate, the other is vague. We are not 
even sure now of the size of an electron, for if it carries waves 
with it, those waves must occupy a certain region, which, though 
perhaps small compared with an atom, is far greater than any- 
thing we can call the electric nucleus. Indeed a highly accel- 
erated electron, like one of those in Bohr's inner atomic orbits, 
seems to spread like a sinuous disturbance over the whole orbit, 
so that only in the outer and larger orbits is there any close 
correspondence between ordinary dynamics and actual fact. That 
there is a correspondence a t  all is satisfactory, but there is much 
detail in the ultimate minutiae which a t  present escapes us. 

The difficulty of examining very small things by reason of the 
perturbations introduced by our measuring instruments can be 
illustrated in a simple manner. To take the temperature of a hot 
bath is easy enough, but a thimbleful would be chilled or other- 
wise altered by the thermometer employed. It is in fact difficult 
to observe any very small quantity without introducing pertur- 
bations. Heisenberg has actually formulated a law of uncertainty, 
in a singularly definite manner, showing that Planck's quantum is 
involved. There is an uncertainty in the position of an electron, 
and an uncertainty about its speed or momentum. The product of 
the two uncertainties is equal to Planck's constant h. 

There are still more recent developments. Speculation is active, 
the revolution is in progress and fresh discoveries are constantly 
being made. The whole constitutes an elaborate network of inter- 
locking~ and coincidences, which must have a deep-seated mean- 
ing when we can unravel the tangled skein. All we can do now is 
to hint at the stages that are being reached, to realize that nothing 
like the last word has been spoken, to wonder at the genius which 
has so greatly illuminated and yet partly confused us and to have 
faith in the advent of a great generalization. (0. J. L.) 

PHYSICS, ARTICLES ON. The astonishing advances 
which the science of physics has made since the Eleventh Edition 
of the Encyclopaedia Britannica was prepared have been met by 
a complete and drastic revision of the physics articles. How far 
the researches of the present century have changed the outlook 
is evidenced by the fact that the Eleventh Edition contains noth- 
ing on relativity, on atomic structure or on the quantum theory, 
three questions which dominate modern physics, and influence 
every branch. Not only have articles by the highest authorities 
on the new topics been introduced, and the less fundamental 
articles on older subjects been cut down in size in such a way 
as to make the balance accord with actuality, but every article 
has been either completely rewritten or revised so as to make i t  
part of a proportioned and organic body of information on 
modern physics. 

The articles SCIENCE and PHYSICS give a general view of the 
scope of physics, and its place among the sciences. The funda- 
mental nature of space and time in the physical world, and of 
gravitation, is discussed under RELATIVITY and SPACE-TIME, 
while the history of the growth, and another aspect of the nature 
of, the relativity problem is given under ETHER. An account of 
experiments and observations which played a great part in pre- 
paring the way for relativity will be found under MICHELSON- 
MORLEY EXPERIMENT and ABERRATION OF LIGHT. Measurements 
of the VELOCITY OF LIGHT, the constancy of which is fundamental, 
are described under the article so entitled. The historical, ex- 
perimental and theoretical aspects of the subject are thus all 
readily accessible. 

The subject-matter of physics can be broadly classed as matter 
and radiation. The physical nature of matter is expounded under 
KINETIC THEORY OF MATTER, which deals mainly with gases. 
Supplementary to this article is BROWNIAN MOVEMENT. The tran- 
sition from gas to  liquid is handled from the general theoretical 
point of view in the article LIQUEFACTION OF GASES, which also 
deals with technically important aspects of the subject. The mod- 

ern view of solids comes under SOLID STATE, THEORY OF. For the 
arrangement of atoms and molecules in crystalline solids the arti- 
cle X-RAYS AND CRYSTAL STRUCTURE should be consulted. Crys- 
tals have a regular ordered structure: in many ways the antithe- 
sis of the crystalline state is the colloidal state, dealt with under 
C o ~ ~ o m s .  Important general properties of liquids have special 
articles SURFACE TENSION and VISCOSITY devoted to them. These 
articles, then, deal with the general properties of matter: the 
field of radiation is covered in RADIATION, RAYS, which deals 
broadly with the various kinds of waves comprised in the electro- 
magnetic spectrum. 

The peculiar task of physics in the present century has been 
to effect a synthesis of the properties of matter and radiation in 
terms of units of electric charge, of matter and of radiation. 
Modern atomic physics, which comprises this field, is well repre- 
sented in the Encyclopzdia. The unit of electricity is the ELEC- 
TRON, to which an article is devoted. A vast body of work 
that established and developed the electron theory is described 
under ELECTRICITY, CONDUCTION OF, IN GASES. The connecting 
link between matter and radiation is furnished by the nuclear 
theory of the atom, which asserts that an atom consists of a 
minute, positively-charged massive nucleus, surrounded by group- 
ings of electrons in motion. The general nuclear theory is ex- 
plained under ATOM, the properties of the nucleus, and their pro- 
found consequences for physics and chemistry, under NUCLEUS, 
ISOTOPES, and POSITIVE RAYS. TRANSMUTATION OF THE ELE- 
MENTS presents another aspect of nuclear theory. RADIOACTIVITY 

is an article of first importance for the understanding of modern 
physics. The theorye of emission of light and X-rays by an 
atom, described under ATOM, is based upon the QUANTUM THE- 
ORY, discussed in a key article which leads up to the new develop- 
ments known as wave mechanics. X-RAYS, NATURE OF; SPECTROS- 
COPY; BAND SPECTRUM ; RESOXANCE POTENTIALS ; THERMIONICS ; 
PHOTOELECTRICITY; COMPTON EFFECT; RAMAN EFFECT deal with 
the experimental and theoretical side of radiation phenomena 
which have a prominent place in atomic physics, while WILSON 

CLOUD CHAMBER describes a method of experimenting on single 
atoms and electrons which has had far-reaching results. 

The general body of physics is dealt with under comprehensive 
articles devoted to the main conventional divisions-HEAT, 
LIGHT, SOUND, ELECTRICITY, MAGNETISM, with important supple- 
mentary articles, among which may be mentioned: under heat, 
THERMODYNAMICS ; CALORIMETRY ; THERMOMETRY ; under light, 
OPTICS; SPECTROSCOPY; FLUORESCENCE AND PHOSPHORESCENCE; 
under electricity, ELECTRICITY, CONDUCTION OF; ELECTROLYSIS. 
Important instruments and their uses are described under: CON- 
DENSER; MICROSCOPE; MICROSCOPY; MIRROR; BINOCULAR IN- 

VACCUM. 
Applied physics is another aspect of the subject which receives 

full representation. The meteorological side is represented by 
ELECTRICITY, ATMOSPHERIC and the geophysical by TERRESTRIAL 
MAGNETISM; EARTH CURRENTS and GRAVITATION. Some of the 
chief heads under which the bearing of physics in everyday life 
and industry is described in detail are: ACOUSTICS; AERODYNAM- 
ICS; ELECTRIC LAMPS AND VALVES, MANUFACTURE OF; ELECTRO- 
MAGNET; GRAMOPHONE; LENS ; PHOTOGRAPHY; PHOTOMETRY ; 
TELEGRAPH ; TELEPHONE ; TELEVISION ; X-RAYS, Appli~ations of. 
Every aspect of wireless is included in the scheme: ELECTRIC 
WAVES deals with Hertz's original discovery and the subsequent 
laboratory developments; WIRELESS TELEGRAPHY deals, in two 
divisions, with the theoretical and practical aspect of the subject, 
while THERMIONIC VALVE ; MICROPHONE ; LOUD SPEAKER ; RADIO 

RECEIVER describe apparatus vital to BROADCASTING, all aspects 
of which are discussed under that title. (E. N. DA C. A.) 

PHYSICS IN MEDICINE. The science of physics con- 
cerns itself with energy in its various manifestations and the 
properties of matter, and in consequence plays a part in medicine 
whose value and importance are ever increasing. I t  furnishes 
means of investigating the structure of the animal body and the 
functions of its members; it assists in the detection of abnormality 
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and disease, and in the preparation, control and administration 
of therapeutic remedies; finally, i t  enables man to acquire a 
measure of control of his environment by scientific heating, light- 
ing, ventilation and drainage, and the development of means of 
transport for himself and his necessities. 

I n  particular, such processes of the living body as muscular 
contraction, the circulation of the blood, the respiratory intake 
and output of the lungs, the nervous impulse and its journeyings 
and the maintenance of the energy balance by food intake are in a 
measure explicable in terms of physics and physical chemistry. 

Source of Bodi ly  Energy.-To consider some of these in 
detail, first the question of the energy value of food may be cited. 
According to the principle of conservation of energy-if this is 
valid for transformations of energy occurring in the living animal 
-the same amount of energy should be evolved from the utilisa- 
tion of food inside the body as outside, provided the resulting 
chemical end-products are the same in the two cases and have 
the same physical state. This has been shown to be the case by 
the direct measurement over a sufficiently long period, of the 
heat given out by resting man or animal when placed in a suitable 
calorimeter, and by also separately measuring the heat evolved 
in the oxidation of a quantity of food equal to  that which was 
consumed in this period. When due allowance is made for sub- 
stances which are excreted unchanged or only partially oxidized, 
and for the work of evaporation, it is found that the agreement 
is beyond doubt. This is of considerable importance, for if it 
were not the case, then it  would be quite uncertain whether or 
not man received energy from unknown sources and physics 
would be of little use in medicine. As i t  is, the fact that the 
oxidation of food is the only source of bodily energy of man, 
makes possible the prescription of diets adequate to  a variety of 
conditions, whether of health or disease. 

Not only does the principle of conservation of energy apply to 
the body as a whole, it is also applicable to the units which go to 
form it, i.e. to all those energy changes and oxidations necessary 
for life which occur in the cell. Now the living cell consists of 
a watery solution containing colloids, crystalloids and substances 
in suspension, enclosed in a cell wall or membrane. Therefore 
the study of the physical properties of solutions, colloids and 
membranes in the laboratory should, and does, afford much in- 
formation concerning its behaviour. Below some of these proper- 
ties are examined with this object. 

H y d r o g e n  I o n  Concentration.- It is well known that solu- 
tions which conduct electricity (electrolytes) do so in virtue of 
the electrically charged "ions," positive and negative, derived 
from the dissociation of the molecules of the dissolved substances. 
Pure water is only slightly ionized, yielding hydrogen ions carry- 
ing a positive electrical charge and an equal number of hydroxyl 
ions with a negative charge, the product of the concentration of 
hydrogen ions and  hydroiyi ions being constant for a given tem- 
~ e r a t u r e .  When a substance is dissolved in water it, in general, 
produces a change in its chemical neutrality, owing to the dis- 
turbance in the balance existing between the concentration of 
hydrogen and hydroxyl ions. Thus an acid dissolved in water 
yields hydrogen ions as a direct result of solution, and leads to 
an increase in hydrogen ion concentration and a decrease in the 
concentration of hydroxyl ions. Similarly the solution of a base 
produces hydroxyl ions and leads to a decrease in hydrogen ion 
concentration and an increase in the concentration of hydroxyl 
ions. 

Acidity then is due to  the preponderance of hydrogen ions over 
hydroxyl ions, and alkalinity is due to the converse. Neutrality 
is an equilibrium of hydrogen and hydroxyl ions. Certain sub- 
stances-called amphoteric electrolytes-produce both hydrogen 
ions and hydroxyl ions on dissociation, and may therefore combine 
as acids with bases, or as bases with acids. Proteins are of this 
class, and so of course, is water. 

An alteration in acidity is the causative factor in the regula- 
tion of respiration, the activity of muscle, and the excitability of 
nerve and plays an important part in regulating excretion and 
secretion. 

The powerful effects of variation in hydrogen ion concentration 

on physiological processes require the existence of mechanism 
for the prevention of considerable changes of this kind. One of 
the main functions of blood is to provide this. I t  can itself with- 
stand the addition of relatively considerable amounts of free acid 
or free alkali without much change in its reaction, largely owing 
to the presence of carbonates and phosphates. The electrolytic 
dissociation theory provides the only satisfactory explanation of 
this. 

Colloids and Membranes.-The colloidal state is recognised 
as a permanent suspension of solid particles or liquid globules in 
a continuous medium of a different kind. I n  contrast to  true 
solutions, colloids are heterogeneous systems in which the sus- 
pended particles are large enough to possess the special properties 
peculiar to surfaces. I t  is easily seen that, since molecules a t  the 
surface of separation of two phases are attracted more power- 
fully in the direction of the phase to  which they belong than in 
the opposite direction, the interface will be in a state of tension. 
Consequently any change in the area of a surface film will result 
in a loss or gain of surface energy. Again, particles of colloid 
solutions usually possess an electrical charge, which is localized 
on its surface. Such particles are to a large extent prevented from 
aggregating together and falling as precipitates by the mutual 
repulsion of their electrical charges. 

The deposition of charged ions on a colloidal particle or any 
surface would confer on the surface a charge of corresponding 
sign. This process is called adsorption and it may or may not be 
accompanied by chemical action between the constituents of the 
surface and the adsorbed material. The neutralization of elec- 
trical charges by  adsorption of oppositely charged ions from 
added neutral salts results in precipitation. A similar effect may 
be produced by oppositely charged colloids. 

An important case of adsorption is that occurring at  the semi- 
permeable membrane which covers cells. Physical principles 
show that any material which lowers surface energy will be ac- 
cumulated in the surface. Certain substances, such as proteins, 
may form solid deposits in the surface films owing to their con- 
centration brought about in this way. These deposits are capable 
in some cases of being redissolved if carried into the interior of 
the cell. Hence the cell membrane must have a variable struc- 
ture in equilibrium with its contents. 

Osmotic Pressure.-Semi-permeable membranes, i.e., mem- 
branes which allow water to pass freely, but hold back dissolved 
substances exhibit another important property. Water will tend 
to diffuse more rapidly through the membrane towards that side 
on which the concentration of dissolved substance is greater, than 
in the reverse direction. This would cause a difference in hydro- 
static pressure on the two sides if an increase in volume of the 
more concentrated solution is prevented by a non-yielding en- 
velope. This pressure is called osmotic pressure and the uni- 
lateral passage of fluid osmosis (q.v.) .  Solutions which exert the 
same osmotic pressure are said to  be isotonz'c. 

I t  is easy to see that the solutions which bathe a cell not en- 
closed in a rigid envelope must, for equilibrium, possess the 
same osmotic pressure as the cell contents. Otherwise the cell 
will contract through loss or expand through gain of water, and 
will be destroyed unless the osmotic pressures can be equalized 
in this way. I n  any case if any change of concentration occurs, 
the functional activity of the cell will be affected. The mem- 
brane covering individual cells and blood corpuscles is imperme- 
able to salts, glucose, etc.; that forming the walls of the capillary 
blood vessels is permeable to these but not to  colloids. 

The osmotic pressure of colloids although it  is very small com- 
pared with that of solutions of electrolytes, has been shown by 
Starling to  play an important part in the formation of urine. 
Oedema also, according to some authors, is a phenomenon of 
osmosis. 

The chemical behaviour of colloidal particles is very inert 
compared with the same amount of material in true solution. 
This permits of the use in medicine of colloidal preparations of 
metals and other powerful drugs to secure a slow and prolonged 
action of continuous minute doses of the active ionized form 
into which they break down. 
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The reference already made to the properties of colloids and 

electrolytes and to some of the parts they play in the animal body, 
are properties and phenomena which demanded for their elucida- 
tion the use of the microscope, ultra-microscope, polarimeter, 
electrometer, etc. 

Physics of Muscle a n d  Nerve.-The study of the action of 
muscles and nerves illustrates perhaps in a still more definite 
manner, the dependence of medical on physical science. This 
dependence is twofold, in that the investigation and rational ex- 
planation of physiological phenomena has had to await, not only 
the development of physical theory for the realm of inanimate 
matter, but also the invention and technical perfection of de- 
tecting and recording instruments of the greatest sensitivity and 
highest precision. 

I n  order to  maintain living muscles and nerves outside the 
animal for long periods they are bathed in an artificial saline 
solution, which, as we have seen, must be isotonic with them 
and have the same hydrogen ion concentration. Now much of 
the difficulty in  investigating vital processes is due to  the micros- 
copic size of the living cell, which results in changes which are 
also small. Largely owing to the development of sensitive gal- 
vanometers and also to  the modern thermionic amplifier and 
cinematograph camera, i t  is possible to detect extremely small 
variations of energy if they occur in the form of electrical 
changes or can be converted into that form. Minute changes of 
temperature-and therefore the production of small quantities 
of heat-can be measured by  the electrical currents generated 
in  thermocouples or by  changes in  electrical resistance of metallic 
conductors. 

Methods of Investigation.- In studying the activity of an 
isolated nerve or muscle preparation, it is usual to employ a brief 
electric current as stimulus, since it  is possible to repeat it with- 
out producing permanent damage and the duration and intensity 
can be so readily and accurately controlled. By these means, it  
has been possible to  measure with some accuracy the heat pro- 
duced in a muscle by a single stimulus, and also that liberated 
over long interv&ls at  rest, or in  recovery after prolonged stimula- 
tion. The results prove that oxidation is necessary to maintain 
the normal life and structure of an animal cell in a living but 
completely resting condition. Further it has been shown that 
muscular contraction is a surface phenomenon, since the energy 
developed is proportional t o  the length of the fibres and not 
their volume. 

Similarly it  has been shown that the nervous impulse is ex- 
cited by a stimulus which in all probability consists in an accumu- 
lation of ions in certain parts of the nerve fibre. The arrival of 
the impulse a t  any point on the nerve is indicated by the active 
region developing a negative electrical potential with regard to  
the neighbouring inactive regions. I f  then, electrodes are placed 
in contact with the active and inactive regions and connected 
through a galvanometer, a current will pass through the circuit 
towards the active region. I t  IS found that the energy involved 
in the transmission of the impulse is derived from that stored in 
the fibre itself, and not from the stimulus: the latter only acts 
as a trigger. 

Radiation.-Not the least service rendered by physics tc 
medicine is the demonstration and exploitation of the fact that, 
in addition to  those radiations-light and radiant heat-which 
are directly perceived through the senses, there exist others which 
have a profound influence on the animal body. The spectrum of 
electromagnetic radiation is now known to comprise, in descend- 
ing order of wave lengths, the Hertzian waves of wireless com- 
munication, infra-red rays, the visible spectrum, ultra-violet 
rays, X-rays and the gamma rays of radio-active substances 
The shorter wave lengths of the visible spectrum and the still 
shorter ones mentioned above, all possess the power of either 
stimulating or destroying the animal cell, according as the quan- 
tity of energy absorbed is small or excessive. The action of the 
rays is selectioe in that different cells exhibit different degrees 
of response to a given quality and intensity of radiation. 

Some radiations, notably those from certain parts of the ultra. 
violet spectrum, have a specific action on biological material, i.e. 

he absorption of a given amount of radiant energy of this wave 
ength will provoke a much greater response in a given cell or 
~rganism than the absorption of an equal amount of energy of 
inother wave length. 

These two effects-the specific and the selective effects of 
lifferent radiations-are of great importance in radiation therapy. 

The mechanism of the action of radiation on the cell has not 
)een traced in all its stages. Ultimately, however, i t  is attribut- 
ible either to  the heat produced by the energy absorbed, or to  
he ionizing (~hoto-electric) effect on the atoms of the cells in- 
~olved. ~hYe principal methods of physical dosage measurement 
n radiation theraov also d e ~ e n d  on these two last mentioned 
xoperties. ~ x a c t ' d o s a ~ e  mkasurements have shown that the 
,iological reactions produced by different kinds of radiation 
,bey similar laws in that they all require a minimum duration 
2nd have a threshold value of intensity below which no effect is 
~roduced. 

For other applications of physics to  medicine the reader 
jhould consult the following articles :-PHYSIOLOGY ; HYGIENE ; 
ELECTROTHERAPY ; X-RAYS ; RADIUM. (F. HD.) 
PHYSIOCRATIC SCHOOL, the name of a group of 

French economists and philosophers. The heads of the school 
#ere Fran~ois  Quesnay (q.v.) and Jean Claude Marie Vincent, 
jieur de Gournay (1712-1759). The principles of the school 
lad been put forward in 1755 by R. Cantillon, a French mer- 
zhant of Irish extraction (Essai sur la Mature du commerce en 
ye'ne'ral), but it  was Quesnay and Gournay who gave them a sys- 
Lematic form, and made them the creed of a united group of 
thinkers and practical men, bent on carrying them into action. 
The members of the group called themselves les kconomistes, 
2ut i t  is more convenient, because unamb~guous, to  designate 
.hem b y  the name physiocrates (Gr. ~ X V L S  nature, and ~ p a r & v  
to rule), invented by P. S. Dupont de Nemours (1739-1817). 

The general political doctrine is a s  follows: Society is com- 
posed of a number of individuals, all having the same natural 
rights. If all do not possess (as some members of the negative 
school maintained) equal capacities, each can a t  least best under- 
stand his own interest, and is led by nature to  follow it. The 
social union is really a contract between these individuals, the 
object of which is the limitation of the natural freedom of each 
just so far as it is inconsistent with the rights of the others. 
Government though necessary, is a necessary evil; and the gov- 
erning power appointed by consent should be limited to the 
amount df interference absolutely required to  secure the fulfil- 
ment of the contract. I n  the economic sphere this Implies the 
right of the individual to  such natural enjoyments as he can 
acquire by his labour. That labour, therefore, should be undis- 
turbed and unfettered, and its fruits should be guaranteed to 
the possessor; in other words, property should be sacred. Each 
citizen must be allowed to make the most of his labour; and 
therefore freedom of exchange should be ensured, and compe- 
tition in the market should be unrestricted, no monopolies or 
privileges being permitted to exist. 

T h e  Single T a x  o n  Land.-The physiocrats then proceed 
with the economic analysls thus: Only those labours are truly 
"productive" which add to the quantity of raw materials available 
for the purposes of man;  and the real annual addition to the 
wealth of the community consists of the excess of the mass of 
agricultural products (including, of course, metals) over their 
cost of production. On the amount of this prodzdit net depends 
the well-being of the community and the possibility of its ad- 
vance in civilization. The manufacturer merely glves a new form 
to the materials extracted from the earth; the higher value of 
the object, after it  has passed through his hands, only represents 
the quantity of provisions and other materials used and consumed 
in its elaboration. Commerce does nothing more than transfer 
the wealth already existing from one hand to another; what the 
trading classes gain thereby is acquired a t  the cost of the nation, 
and it is desirable that its amount should be as small as  possible. 
The occupations of the manufacturer and merchant, as well as 
the liberal professions, and every kind of personal servlce, are 
"useful" indeed, but they are "sterile," drawing their income, not 
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from any fund which they themselves create, but from the super- 
fluous earnings of the agriculturist. The revenue of the state, 
which must be derived altogether from this net product, ought 
to be raised in the most direct and simplest way-namely, by a 
single impost of the nature of a land tax. 

The special doctrine relating to  the exclusive productiveness 
of agriculture arose out of a confusion between "value" on the 
one hand and "matter and energy" on the other. A. Smith and 
others have shown that the attempt to  fix the character of 
"sterility" on manufactures and commerce was founded in error. 
And the proposal of a single impBt territorial falls to  the ground 
with the doctrine on which it  was based. But such influence as 
the school exerted depended little, i f  a t  all, on these peculiar 
tenets, which indeed some of its members did not hold. The 
effective result of its teaching was mainly destructive. I t  con- 
tinued in a more systematic form the efforts in favour of the 
freedom of industry already begun in England and France. 

The Rule sf Nature.-These conclusions as to  the revolu- 
tionary tendencies of the school are not a t  all affected by the 
fact that the form of government preferred by Quesnay and 
some of his chief followers was what they called a legal despotism, 
which should embrace within itself both the legislative and 
the executive function. The reason for this preference was 
that an enlightened central power could more promptly and 
efficaciously introduce the policy they advocated than an assem- 
bly representing divergent opinions and fettered by constitutional 
checks and limitations. Turgot used the absolute power of the 
Crown to carry into effect some of his measures for the liberation 
of industry, though he ultimately failed because unsustained by 
the requisite force of character in Louis XVI. But what the 
physiocratic idea with respect to  the normal method of govern- 
ment was appears $from Quesnay's advice to the dauphin, that 
when he became king he should "do nothing, but let the laws 
rule," the laws having been, of course, first brought into con- 
formity with the ius  naturae. The partiality of the school for 
agriculture was in harmony with the sentiment in favour of 
"nature" and primitive simplicity which then showed itself in so 
many forms in France, especially in combination with the revolu- 
tionary spirit, and of which Rousseau was the most eloquent 
exponent. The members of the physiocratic group were un- 
doubtedly men of thorough uprightness, and inspired with a 
sincere desire for the public good, especially for the material 
and moral elevation of the working classes. Quesnay was phy- 
sician to Louis XV., and resided in the palace a t  Versailles; 
but in the midst of that corrupt court he maintained his integrity, 
and spoke with manly frankness what he believed to be the 
truth. And never did any statesman devote himself with greater 
singleness of purpose or more earnest endeavour to the service 
of his country than Turgot, who was the principal practical rep- 
resentative of the school. 

The physiocratic school never obtained much direct popular 
influence, even in its native country, though i t  strongly attracted 
many of the more gifted and earnest minds. I ts  members, writing 
on dry subjects in an austere and often heavy style, did not find 
acceptance with a public which demanded before all things charm 
of manner in those who addressed it. The physiocratic tenets, 
which were in fact partly erroneous, were regarded by  many 
as  chimerical, and were ridiculed in the contemporary literature; 
as, for example, the inzp6t unique by Voltaire in his L7Homnte  
a u x  quarante e'cus, which was directed in particular against P. P. 
Mercier-Lariviitre (1720-1794). I t  was justly objected to the 
group that they were too absolute in their view of things; they 
supposed, as Smith remarks in speaking of Quesnay, that the 
body politic could thrive only under one precise rCgime-that, 
namely, which they recommended-and thought their doctrines 
universally and immediately applicable in practice. They did 
not, as theorists, sufficiently take into account national diversities 
or different stages in social development; nor did they, as poli- 
ticians, adequately estimate the impediments which ignorance, 
prejudice and interested opposition present to enlightened states- 
manship. The physiocratic system, soon ceased to exist as a living 
power; but its good elements were incorporated into the more 

complete construction of Adam Smith. 
See the articles on QUESWAY (with bibliography), MIRABEAU and 

TURGOT; also Tocqueville, L'Ancien re'gilrte el la re'volution, ch. iii.; 
Taine, Les Origines de la France conte~?zporaine, vol. i.; R. Stourm, 
Les Fznances de I'ancien rdgime et de la re'volulion (1885) ; J .  F. X. 
Droz, Histoire d u  rBgne de Louis X V I . ;  L. de Lavergne, $cononzistes 
fran~ais du XVZlIe. siicle (1876) ; H .  Hig s, T h e  Physiocrats (1897) ; 
C. Landauer, Die Theorien der ~ e r k a n t i i s t e n  und der Physiokraten 
uber die okonomische Bedeutung des Luxus (Munich, 191;); R. 
Savatier, La Tlze'orie d u  commerce chez les physiocrates (1918); R. 
Gonnard, Nist. des doctrines e'cononzique (3  vols., 1921-22) ; G. 
Weulersse, Les Physiocrates (with bibliog., 1931) ; A. Hartwig, Die 
Grundlagen d. Physiokratismus (bibliog., 1933). 
PHYSIOGNOMY, a term which denotes a supposed science 

for the "discovery of the disposition of the mind by  the linea- 
ments of the body" (Bacon) ; is also used colloquially as a syno- 
nym for the face or outward appearance, being variously spelled 
by the old writers. 

Physiognomy was regarded by  those who cultivated it  as a two- 
fold science: ( I )  a mode of discriminating character b y  the out- 
ward appearance, and (2) a method of divination from form 
and feature. On account of the abuses of the latter aspect of the 
subject its practice was forbidden by the English law. By the act 
of parliament 17 George 11. c. 5 (1743) all persons pretending to 
have skill in physiognomy were deemed rogues and vagabonds, 
and were liable to  be publicly whipped, or sent to  the house of 
correction until next sessions. The pursuit thus stigmatized as 
unlawful is one of great antiquity: in ancient times physiognomy 
was a profession. 

The first systematic treatise which has come down to us is tha t  
attributed to Aristotle, in which he devotes six chapters t o  the 
consideration of the method of study, the general signs of char- 
acter, the particular appearances characteristic of the dispositions, 
of strength and weakness, of genius and stupidity, of timidity, im- 
pudence, anger and their opposites, etc. Then he studies the 
physiognomy of the sexes, and the characters derived from the 
different features, and from colour, hair, body, limbs, gait and 
voice. H e  compares the varieties of mankind to animals, the male 
to the lion, the female t o  the leopard. The general character of 
the work may be gathered from the following specimen. While 
discussing noses, he says that those with thick bulbous ends belong 
to persons who are insensitive, swinish; sharp-tipped belong to the 
irascible, those easily provoked, like dogs; rounded, large, obtuse 
noses to the magnanimous, the lion-like; slender hooked noses to  
the eagle-like, the noble but grasping; round-tipped retroussC 
noses to  the luxurious, like barndoor fowl; noses with a very 
slight notch at  the root belong to the impudent, the crow-like; 
while snub noses belong to persons of luxurious habits, whom he 
compares to  deer; open nostrils are signs of passion, etc. 

While the earlier classical physiognomy was chiefly descriptive, 
the later mediaeval authors particularly developed the predictwe 
and astrological side, their treatises often digressing into chiro- 
mancy, onychomancy, clidomancy, podoscopy, spasmatomancy 
and other branches of prophetic folk-lore and magic. 

Along with the medical science of the period the Arabians con- 
tributed to the literature of physiognomy; notably 'Ali b. Ragel, 
Rhazes and Averroes. Avicenna also makes some acute physiog- 
nomical remarks in his D e  animalibus, which was translated by 
Michael Scot about 12 70. Among mediaeval writers Albertus Mag- 
nus (born 1205) devotes much of the second section of his D e  
animalibus to physiognomy. The famous sage of Balwearie, 
Michael Scot, while court astrologer to the emperor Frederick II., 
wrote his treatise D e  horninis phisiognomia, much of which is 
physiological and of curious interest. I t  was probably composed 
about 1272, but not printed until 1477. This was the first printed 
work on the subject. 

The 16th century was rich in publications on physiognomy. 
Treatises were published, among others, by  John de Indagine, 
Cocles, Andreas Corvus, Michael Blondus, Janus Cornaro, Anselm 
Douxciel, Pompeius Ronnseus, Gratarolus, Lucas Gauricus, Tri- 
cassus, Cardanus, Taisnierus, Magnus Hund, Rothman, Johannes 
Padovanus, and, greatest of all, Giambattista della Porta. The 
earliest English works were anonymous: O n  t h e  Art of Foretelling 
Future E v e n t s  by Inspec t ion  of the H a n d  (1504)~ and A P l e a s ~ ~ b  
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Introduction t o  the Art  of Chiromancie and Physiognomie (1588). 
Dr. Thomas Hill's work, The  Contemplation of Mankynde, con- 
tayning a singular Discourse after the Art of Plzysiognomie, pub- 
lished in 1571, is a quaintly written adaptation from the Italian 
authors of the day. 

The development of a more accurate anatomy in the 17th cen- 
tury seems to have diminished the interest in  physiognomy by 
substituting fact for  fiction; and consequently the literature, 
though as great in quantity, became less valuable in quality. The 
principal writers of this age were T. Campanella, R. Coclenius, 
Clement, Timpler, J. E. Gallimard, Moldenarius, Septalius, Saun- 
ders, C. Lebrun (a  precursor of Charles Bell), Elsholz, de la 
Bellikre, J. Evelyn (in the appendix to  Numismata),  Baldus, Bul- 
wer (in his Patkomyotomia),  Fuchs, Spontoni, Ghiradelli, Chiara- 
monti, A. Ingegneri, Finella, D e  la Chambre, Zanardus, R. Fludd 
and others of less importance. 

The 18th century shows a still greater decline of interest; the 
only name worthy of note is that of J. K. Lavater (q .v . ) .  The 
popular style, good illustrations and pious spirit of his works gave 
them a popularity they little deserved, as there is no system in 
his work, which chiefly consists of rhapsodical comments upon 
the several portraits. 

The physiological school of physiognomy was foreshadowed by 
Parsons and founded by Sir Charles Bell, whose Essay on the 
Anatomy of the Expression, published in 1806, was the first scien+ 
tific study of the physical manifestation of emotions in the terms 
of the muscles which produce these manifestations. I n  the later 
editions of this essay the thesis is elaborated with greater detail. 
Moreau's edition of Lavater, in 1807, was somewhat along the 
same lines. In 1817 Dr. Cross of Glasgow wrote his defence of a 
scientific physiogndmy based on physiological principles. 
The experiments of G. B. A. Duchenne (Micanisme de la physiog- 
nomie humaine, Paris, 1862) showed that by the use of electricity 
the action of the separate muscles could be studied and by the aid 
of photography accurately represented. These observations con- 
firmed by experimental demonstration the hypothetical conclu- 
sions of Bell. The machinery of expression having thus been indi- 
cated, the connection of the physical actions and the psychical 
state was made the subject of speculation by Herbert Spencer 
(Psychology, 1855). These speculations were reduced to a system 
by Darnin (Expression o f  Emotiosts, 1872), who formulated the 
following as fundamental physiognornical principles:- 

( I )  Certain complex acts are of direct or indirect service, under 
certain conditions of the mind, in order to relieve or gratify certain 
sensations or desires; and whenever the same states of mind are 
induced the same sets of actions tend to be performed, even when 
they have ceased to be of use. ( 2 )  When a directly opposite state 
of mind is induced to one with which a definite action is correlated, 
there is a strong and involuntary tendency to perform a reverse 
action. (3)  When the sensorium i s  strongly excited nerve-force 
is generated in excess, and is transmitted in definite directions, 
depending on the connections of nerve-cells and on habit. 

The last of these propositions is adversely criticized by P. Man- 
tegazza as a truism, but it  may be allowed to stand with the quali- 
fication that we are ignorant concerning the nature of the influence 
called "nerve-force." It follows from these propositions that the 
expression of emotion is, for the most part, not under control of 
the will, and that those striped muscles are the most expressive 
which are the least voluntary. T o  the foregoing may be added the 
following three additional propositions, so as  to form a more com- 
plete expression of a physiognomical philosophy :- 

(4) Certain muscles concerned in producing these skin-folds be- 
come strengthened by habitual action, and when the skin diminishes 
in elasticity and fulness with advancing age, the wrinkles at right 
angles to the course of the muscular fibres become permanent. 
(5) To some extent habitual muscular action of this kind may, by 
affecting local nutrition, alter the contour of such bones and cartilages 
as are related to the muscles of expression. (6)  If the mental dis- 
position and proneness to action are inherited by children from their 
parents, it may be that the facility in, and disposition towards, certain 
forms of expression are in like manner matters of heredity. 

Illustrations of these theoretic propositions are to be found in 
the works of Bell, Duchenne and Danvin, and in the later publi- 
cations of Theodor Piderit, Mimike o4nd Physiognomik (1886) and 

Mantegazza, Physzognomy and Expression (18go), to  which the 
student may be referred for further information. 

For information on artistic anatomy as applied to physiognomy 
see the catalogue of sixty-two authors by Ludwig Choulant, Ge- 
schichte und Bzbliographie der anatomischen Abbildung, etc. (Leipzig, 
1852), and the works of the authors enumerated above, especially 
those of Aristotle, Franz, Porta, Cardan, Corvus and Bulwer. For 
physiognomy of disease, besides the usual medical handbooks, see 
Cabuchet, Essai Jur Pexpression de la face duns les maladies (Paris, 
1801) ; Mantegazza, Physiology of Pain (1893), and Polli, Saggio 
di fcsiognomonh e potognornonja (1837). For ethnological physi- 
ognomy, see amongst older authors Gratarolus, and amongst moderns 
the writers cited in the various textbooks on anthropology, especially 
Schadow, Physionomies nationales (1835) and Park Harrison, Joz~vn. 
Anthrop. Inst. (1853). For the physical characteristics of criminals see 
Lombroso, LJUomo.deEinquente (1897) ; Ferri, LJOmicidio (1895) ; von 
Baer, Der Verbrecher (1893) ; Laurent, Les Habitue's des prisons 
(1890) ; Havelock Ellis, The Criminal (1901) ; A. Lenz, Grundriss der 
Kvimiltalbiologie (Vienna, 1927) ; L. Grimberg, Emotion and Delin- 
quency (1928). 

PHYSIOLOGICAL ARTICLES. The special articles in 
Physiology form natural complements to those of the medical 
programme. DIGESTION ; HEART AND CIRCULATION ; NUTRITION ; 
EQUILIBRIUM ; MUSCLE AND MOSCLTL.L? EXERCISE ; PI\IN, SIGNIFI- 
CANCE OF; BIOCHEMISTRY; SMELL AXD TASTE; ENZYMES and 
REPRODUCTION and SEX, are among the most important articles in  
this section. See also MEDICAL ARTICLES. 

PHYSIOLOGY is the science which treats of the functional 
working of the body in health, as opposed on the one hand t o  
anatomy which treats of the structure of the body and pathology 
which treats of its function as distorted by disease. I n  all forms 
of animal life except the lowest, the body is made u p  of organs. 
With regard to  the functions of all the more important organs 
special articles will be found under their respective names (see 
HEART; INTESTINE; LIVER; LUNG; etc.). 

The activities of these organs are co-ordinated by the nervous 
system (see BRAIN; NERVE; SPINAL CORD; SYMPATHETIC SYS- 
TEM) and the hormones (see HORMONES). Nevertheless the body 
is in a sense more than a number of co-ordinated units. The body 
has an architecture which has been evolved along well defined 
lines and which it  is the business of the present article to  trace 
as far  as may be possible. 

The phrase "well defined lines" rather than "well defined prin- 
ciples" has been used advisedly; for it may often be  a matter of 
speculation, whether, even when a frequent repetition of the 
same sort of architectural conceit occurs, any principle is really 
involved; or whether merely the same sort of accident has taken 
place in the same sort of way. T o  the most reflective type of 
mind physiology presents no more fascinating problem, than that 
of the extent to which the structure of the body is the result of 
some well ordered plan either of "evolution" or "design." I n  the 
strict sense of the word "principle" would imply such a plan, but 
in what follows the word will be used more loosely t o  include phe- 
nomena that recur with sufficient frequency to simulate an orderly 
sequence, even though the recurrence may in reality be little more 
than accidental. 

Constancy of Internal Environment.- This principle is 
associated particularly with the name of the great French physi- 
ologist Claude Bernard. Innumerable examples might be given 
in illustration of it  but a few must suffice. Moreover the examples 
might be either in the realm of the physical or of the chemical 
properties of the environment. The first to  be discussed, namely 
constancy of internal temperature, is physical and is chosen not 
because it is more important than others, but because the con- 
stancy has crept into the animal kingdom very slowly and its 
implications are to  some extent traceable. A unicellular organism, 
such as the amoeba, exists a t  a temperature indistinguishable from 
that of the water in which it lives. Every accident which affects 
the temperature of the water affects that of the amoeba; the only 
defence which the creature can put up  against a too rigorous en- 
vironment, whether of heat or cold, is to flee if i t  can to more 
genial surroundings. Within those limits all the processes of i ts  
body, of digestion, of respiration, of movement, must take place 
a t  the temperature of the water in which the unicellular organism 
finds itself. Compare the condition of affairs in man, the most 
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highly organized creature; the temperature of the body is 
within very narrow limits ( I )  constant from one time to another; 
( 2 )  the same over the whole body; and (3) maintained a t  a level 
quite different from-and independent of-that of the surround- 
ing medium. 

In  the development of man, this constancy has been brought 
about by stages. The root of the matter lies in the fact that the 
organism itself produces heat; the amoeba is so small and its 
cooling surface relatively so great, that the heat produced by the 
organism itself is a negligible factor in determining its tempera- 
ture; but if enough amoebae were packed together the heat which 
they produced would have less opportunity of escape and so the 
centre of the mass would attain a higher temperature just as the 
heat produced in a hay rick raises the temperature of the interior 
of the rick. Therefore a high body temperature argues a certain 
consic'erable size as one of the properties of the body. That the 
body temperature should be uniform over the whole body is ac- 
complished by the circulation of the blood. The maintenance of 
the constancy of environment inside the body by the device of 
circulating the same fluid throughout all its interstices appears 
very early in the development of animal life and maintains the 
constancy in many other respects besides that of temperature. 

The constancy of the body temperature with regard to  time is 
on the other hand something which has been attained at  a late 
stage in the development of the animal kingdom. The so called 
"warm blooded animal," in reality the animal whose temperature 
remains at  an even level, did not appear until long after the 
vertebrate level had been reached. Yet this device was developed 
apparently independently both in birds and mammals. 

So manifest are the advantages of a constant temperature that 
its late development seems almost surprising. The body from one 
point of view consists of innumerable and ceaseless chemical 
reactions. These reactions take place a t  given velocities, the 
velocity of each reaction depending upon the reaction itself and 
the temperature a t  which it  is taking place. Imagine the whole 
machine adjusted perfectly t o  work a t  30' Cent., each reaction 
progressing at  a velocity which (a)  is most suitable for its own 
purpose, and (b)  fits into the general scheme so nicely that the 
whole multitude of reactions take place harmoniously. Now alter 
the temperature from 30' t o  10'; some of the reactions are 
affected much by the alteration, some little; chaos must result 
and the whole machine be thrown out of gear. Therefore a third 
condition (c)  is necessary, namely, that the effect of temperature 
on the velocities of the reactions must be such that when the 
temperature is altered the reactions alter in speed harmoniously 
with one another. This fresh condition naturally limits the num- 
ber and nature of the chemical processes, which are available. 
Some chemical operation might be most desirable and could take 
place at  37' C, but its insertion into the body would be merely 
vicious if, by refusing to keep pace with its fellows, it brought 
the mechanism to a standstill a t  10' C. By maintaining a uni- 
form temperature condition (c) is dispensed with and the body is 
free to select what chemical reactions are most suitable under 
the constant condition without reference to  the extent t o  which 
they may be affected by alteration of the temperature. 

The constancy of the body temperature is maintained by a 
nice adjustment of the heat loss of the body to the heat forma- 
tion; for the mechanism of this adjustment see the article on 
ANIMAL HEAT; here it need only be said that the adjustment is 
controlled entirely by the nervous system. 

A l k a l i n i t y  of t h e  Blood.-The second property of the in- 
ternal medium, which is maintained a t  an approximately cdrnstant 
level, is the alkalinity of the blood. Great prominence has been 
given to the study of the hydrogen ion concentration of the blood 
within the last decade. So far as is known the limits within which 
the alkalinity of the blood may vary are between p H  8.00 and 
pH 7.00. The work of L. J. Henderson and of Hasselbalch has 
gone to show that the hydrogen ion concentration depends not 
upon the actual quantity of acid or alkali present but upon the 
balance between the two. In  a system consisting of carbonic acid 
and sodium bicarbonate in solution the hydrogen ion concentra- 
tion, 

where K is a constant and (COz) and (NaHC03) the molecular 
concentrations respectively of carbonic acid and sodium bicar- 
bonate, from which it follows that addition of water to the system 
will not alter the hydrogen ion concentration. 

Every action of the body tends to  upset this equilibrium usually 
in the sense of putting more acid into the blood; muscular exer- 
cise for instance adds carbonic and sometimes lactic acid to the 
circulating medium. How then is the constancy maintained? 
First by the action of the respiratory system. Increase of the 
hydrogen ion concentration of the blood leads to increased 
activity of the respiratory centre, and greater consequent loss 
of carbonic acid by  the body in the breath. Secondly the kidney 
comes into play and if the concentration of acid in the blood 
falls alkali is secreted in correspondingly excessive amounts in the 
urine. Whether the central nervous system controls the output 
of alkali by the kidney is not known. The actual secreting cells 
of the kidney are not regarded as being operated by nerves; if 
therefore the nervous system plays a part it probably does so by 
controlling the blood supply. 

Two examples have been taken for consideration but the reader 
can from any book on physiology learn of many more, such as 
the constancy of sugar, of protein, of the calcium-phosphorus 
ratio of oxygen, of haemoglobin and so forth. Yet these are not 
absolutely constant in the blood but their variation is within 
small limits-any considerable deflection from which is in health 
soon redressed. 

T h e  Pr inc ip le  of M a x i m a l  Activity.-The most elementary 
consideration of the architecture of any structure demands some 
discussion of the sizes of the various components. This question 
has received little attention from the physiological point of view. 
T h e  anatomist has tabulated the average dimensions of the vari- 
ous organs but the physiologist has little to say about the reasons 
which determine these sizes. What little there is on this subject 
in the literature of physiology is not always to the point. The 
human body a t  rest may be compared to a battleship with her 
fires lit, her ammunition on board and her guns ready for action. 
Any description of such a ship is, however, given in terms of the 
energy she puts forth, not when a t  rest, but when in the fullest 
possible activity; she has a speed of so many knots, her hitting 
power is so and so. Only expressed in those terms the dimensions 
of her various parts become intelligible. So it  is with the body, 
but the difficulties of studying it, or any of its parts, when the 
maximum of energy is being developed is very great. Some de- 
cision must be come to as to the units in which the energy is to be 
expressed. In  the case of a motor car it is  expressed in terms of 
fuel consumed-so many miles to the gallon or to the litre. I n  the 
case of man it may also be expressed in litres-litres of oxygen 
used in consuming the fuel. A man may use as much as four litres 
of oxygen per minute. This oxygen is of course used in the tissues 
themselves and therefore must be carried to  them. T o  carry four 
litres of oxygen efficiently requires probably about 30 litres of 
blood, therefore 30 litres of blood must pass out of the heart per 
minute. That fact fixes the size of the aorta and presumably the 
dimensions of the heart itself. Moreover the blood has to be 
oxygenated and therefore the dimensions of the lungs are also 
fixed. Thus the limiting factor in deciding the size of any organ 
has nothing to do with the events taking place in the resting body 
but with the maximum activity with which the organ is concerned. 

A striking instance is furnished by the splenic vein. Many ob- 
servers have noted that the splenic vein is large out of propor- 
tion to  the quantity of blood which usually passes along it. Only 
recently has it been appreciated that the spleen may hold at a 
time perhaps one-fifth of the total quantity of blood in the body 
and that it may contract suddenly expelling possibly of a litre 
of blood in a few seconds. 

What is true of the body as a whole is true of the individual 
organs 

The following table gives the quantity of oxygen which they are 
capable of using in the dog or cat:- 
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V o l u n t a r y  
muscle 

U n s t r i p e d  
muscle 
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Slow a n d  
feeble con- 
traction 

Nerves cut 
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Chorda  stimula- 
tion 

Secreting after in- 
jection of secretia 

Absorbing peptone 
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Thirty years ago physiologists were exercised with the study 

of the extent to which organs could be cut away without fatal 
results. Bradford found that the whole of one kidney and the 
half of the second could be removed in animals without fatal 
results; i t  was ohserved also that the removal of onp lung did not 
appear to be very serious. Men marvelled at  the fact that the 
organs were so unnecessarily large; the standard which they 
applied was that of rest and not the conditions under which the 
kidney or the lung was required to function on the greatest scale 
of which it is capable. 

Again it  is well known that but a small portion of many of the 
endocrine organs, if left in the body, will apparently prevent the 
obvious sequelae of removal of the whole. Why then should the 
body contain so much more of the organ than appears necessary 
and why in many cases will the part left grow perhaps to the 
original size? Presumably because there are moments when the 
whole organ is required. I t  is in  relation t o  such that its size 
is regulated. 

T h e  P r i n c i p l e  of Mobil ized Units.-When an organ be- 
comes active it  may be conceived of as doing so in one of two 
ways (of course the two may be combined). The first is that each 
unit of which the organ is composed may become heightened in 
activity; the second is that a single unit is capable of only two 
states, the active and the resting and that the degree of activity 
of the organ depends simply on the relative number of active and 
of resting units which it  contains. 

For many years the view has been held with regard to the 
heart, that that organ cannot give a partial contraction; if it con- 
tracts a t  all it gives the full contraction of which it is capable 
in the condition in which it  may be at the moment. This was 
known as the "all or none" principle. I t  seemed to indicate that 
not only did each fibre of the heart muscle contract to its full 
extent but that when contraction took place, all the fibres in the 
heart contracted. These are two separate points. For the moment 
the applicability of the "all or none" principle to the cell will 
be considered. More recently the principle has been applied both 
to striated muscle and to nerve. As now conceived each fibre of 
which a skeletal muscle is composed, contracts to its full extent 
if i t  contracts a t  all, but, unlike the heart, not all the fibres need 
necessarily contract. Thus the degree of shortening of the muscle 
will depend upon the number of fibres which are thrown into con- 
traction and not upon the degree of contraction of each. 

Very beautiful records have recently been obtained of the im- 
pulses which pass up  sensory nerve fibres; the same principle holds 
good. There is a standard impulse which can pass up, that is a 
property of the nerve. The gradation of the sensation depends 
upon the  number of such which pass along the nerve in a given 
time, and on the number of nerve fibres which are stimulated 
simultaneously. 

With regard t o  the applicability of the "all or none" law to 
secreting cells there is nothing known. 

Passing from the consideration of cells to that of organs, one 
finds that there is  frequently a unit between the cell and the 
organ; the lung consists of alveoli, the same is true of the sali- 
vary gland, the kidney consists of tubules, and so forth. Till 
recently it  was assumed that in any one organ all the units are 

at  work all the time, the activity of each unit being graded in 
the same degree as that of its fellow. With regard to the kidney 
Richards and Wearn have shown it to be otherwise, the degree 
of activity of the organ being the expression of the number of 
tubules which are in action at  any time; for the tubules appear 
to  work in shifts. Haldane has found reasons for suspecting the 
same principle to operate in the case of the lung. I n  normal 
quiet breathing he regards only a portion of the lung as being 
involved, while when the respiration is more laboured a larger 
number of alveoli become ventilated. The application oT the 
principle of mobilized units to the lung rests, however, on a less 
sure basis than its application to the kidney. I n  the latter case 
the glomeruli have been seen to go in and out of action, the 
blood flow through them being a t  t imes suspended; in  the lung 
it  is a matter of inference. 

The most striking instance of the mobilization of units is that 
of the capillaries as observed by Krogh. I n  a muscle for instance 
the capillaries run parallel to  the muscle fibres. When the muscle 
is a t  rest the majority of these capillaries are entirely closed, no 
blood whatever running along them. As the muscle becomes more 
and more active, a correspondingiy greater number of capillaries 
open till the maximum may be many times the number at  rest. 

P r inc ip le  of S u b s t a n t i a l  Reserves.-The principal materials 
(gross) which the body requires are carbohydrate, fat,  protein, 
water and oxygen. I n  the case of each the body carries some sort 
of store beyond that placed a t  the immediate seat of metabolism. 

Carbohydrate.-The blood contains about 7 grams of sugar; 
that is a little more than half an hour's supply for the whole 
body. The remaining carbohydrate is stored as glycogen. Of this 
about half is distributed throughout the tissues generally and 
may therefore be regarded more or less as being a t  the seat of 
its metabolism. The remaining half, amounting to 75 grams or 
half a day's supply, is to  be found in the liver which acts as a 
store for the body as a whole. Thus the body has a store of 
about one half day's %upply of carbohydrate,-250-300 grams 
being the figure put down in the standard dietaries for daily 
consumption. That is not to say that after 12 hours' abstinence 
there is no carbohydrate left in the body, but it  means that the 
organism is gradually falling back on something else. 

Fat is stored on a much greater scale than carbohydrate. The 
amount of fat stored in the body naturally differs in different 
individuals within very wide limits, but it  has been established as 
the result of numerous experiments that a portion of the fat  laid 
down in the body is directly derived from what is  eaten. Thus 
if some oil of low melting point be taken in the food i t  may at  
once be recognised as entering into the store of fat reserved in 
the body. 

Whilst i t  is quite clear that carbohydrate eaten may be stored 
as carbohydrate and used as such, and while it  is equally clear 

I that fat eaten may be stored as fat, the more arresting question 
arises-Is not much of the fat of the body essentially a store of 
carbohydrate? I n  order to establish this thesis it would be nec- 
essary to  prove ( I )  that carbohydrate taken may be laid on as  

I fat ;  and (2) that when carbohydrate is needed fat may be re- 
converted into carbohydrate or a t  all events used as carbohydrate 
is used. That carbohydrate taken in the food may be laid on 
as fat was proved by the classical experiment of Lawes and 
Gilbert. I n  this two young pigs were chosen from the same litter 
and while one was killed and analysed, the other was fed on 
"grains," a diet which is practically free from fat,  consisting of 
protein and carbohydrate. The amount of fat put on by the 
growing pig was greater than could be accounted for on the 

1 assumption that it  was formed from protein. Indeed since the 
days of Lawes and Gilbert i t  has become increasingly doubtful 
whether fat can be formed from protein on any considerable 
scale in the mammal. 

T o  pass to the possible reconversion of fat into carbohydrate,- 
that is a t  the moment a subject on which the highest authorities 
are in controversy. I t  may be that when muscle is in want of 
carbohydrate and cannot get any from the usual sources fat is 
reconverted, but it  may not be so. If it is not, however, there 
appears to be but one possibility, namely, that the muscle can 
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derive energy from fat without its passing through the carbo- 
hydrate stage. I n  either case the muscle would be availing itself 
of fat entering the body as carbohydrate. Therefore the fat would 
be a potential, if not an actual reserve of carbohydrate. 

Oxygen.---Oxygen is stored to some extent in the body. At 
one time the conception was held that oxygen was stored actually 
in the tissues as so-called "intra-molecular" oxygen. That con- 
ception was founded on two others-(I) that a frog's muscle 
could contract in an atmosphere free from oxygen; and ( 2 )  that 
the contraction was essentially an oxidation. Now the idea of 
"intra-molecular oxygen" has been given up  and we must look 
for no further store of oxygen than is to be found in the haemo- 
globin of the body. What is to  be found there and in the lungs 
suffices to preserve consciousness for a few, perhaps two or three, 
minutes, and life for a somewhat longer time, The blood on the 
average is circulated round the body (at  rest) rather more than 
once per minute and not so much as  twice; on that circuit about 
one third of its oxygen is taken out. If therefore one assumes that 
all the blood goes round the body in 4 j  seconds and that there 
is enough oxygen in the blood for three circuits that would give 
oxygen enough for 13; seconds. I n  addition in such a case as that 
of drowning there is reserved oxygen in the lungs to the extent 
of what would supply the body for about two to three minutes. 
But if the body has no great store of oxygen on which to fall 
back, it  has a considerable store of the material which transports 
oxygen and that is probably much more important. So far as is 
known about 80 per cent of the haemoglobin of the body is in 
circulation; the rest is stored, some in the spleen, some probably 
in the red marrow and the rest in situations as yet not fully 
explored. 

T h e  P r i n c i p l e  of Specific Chemical  Response.--There are 
a number of relatively simple chemical substances, any of which 
if injected into the body cause the body to produce some other 
substance which unites with and in a sense neutralises it. T o  
give three examples:-If a fatty acid M administered to  the 
alimentary canal, the acid will be absorbed by the villi, the cells 
of which will produce glycerine and the result will be a neutral 
fat. If on the other hand benzoic acid be administered it  will 
get so far as the kidney and there the kidney cells will produce 
glycine, turning it  into hippuric acid. Lactic acid similarly if 
thrust into the general circulation will be excreted as ammonium 
lactate, the ammonia being produced not by the celIs of the body 
generally but by those, or certain of those, in the kidney. We 
have now arrived at  the confines of the great subject of immunity 
-and perhaps outside the region of the present article. 

T h e  Pr inc ip le  of D u a l  Control.-The body has two ways of 
doing a great many things. Examples of this principle are so 
numerous as to be found in almost any system of the body. To  
take the point a t  which two of the most important systems of 
the body-the nervous and the respiratory systems-touch, let 
us consider the nervous control of respiration, 

The essence of respiration is a rhythmic outflow of alternate 
inspiratory and expiratory impulses from the brain to  the muscles 
concerned. That rhythm is probably, but not certainly, inherent 
in the brain itself, but i t  is regulated by influences which play 
upon the brain. These influences fall into two general categories- 
those which arrive along the nervous paths from the Iungs and 
elsewhere and those which are borne to  the brain in the blood 
stream. 

An increase of total respiration may then take place in either 
of two ways-(a) many forms of irritation in the lung produce 
an increased total ventilation which is abolished by cutting the 
vagi and which may therefore be regarded as being due to special 
stimuli passing up along these nerves, (b)  increase of carbonic 
acid in the blood even in the absence of nervous stimulation will 
so act upon the respiratory centre as to  increase the total ventila- 
tion. During muscular exercise both the nervous and the chemical 
factors come into play; the nervous is the first to  be initiated 
and therefore it  may be regarded as the most sensitive; but even 
were it  not involved a sufficient regulation could probably be 
carried out by the carbonic acid in the blood. 

The respiratory centre furnishes another example. This time 

it is a combination of a nervous with a physical regulation. The 
facts are principally based on the observations of Professor 
Richet. If a dog lies down in the sun he will very shortly coma 
mepce to pant in rapid, shallow respirations passing air over his 
tongue and through his respiratory passages. According to Pro- 
fessor Richet this tachypnoea is associated with an actual lower- 
ing of the body temperature and is due to stimuli from the warm 
skin reaching the respiratory centre via the sensory nerves. But 
even did not this nervous regulation of the body temperature take 
place another would supervene of perhaps a cruder character, for  
as soon as the body temperature began to rise, the warmer blood 
reaching the respiratory centre would itself produce an increased 
ventilation. Here again the nervous effect is the first to  be in- 
voked and presumably the more delicate. 

The digestive system abounds with examples of duality. Of the 
three principal forms of food which are digested, carbohydrates, 
proteins and fats, the organs for the secretion of the digestive 
ferments are in all cases reduplicated. Starch is turned into sugar 
both by the saliva and by the pancreas, protein is broken down 
to the peptone stage both by the pepsin of the stomach and the 
trypsin of the pancreas, while to quote Leathes "two fat splitting 
enzymes are present in the intestinal contents, one being provided 
by the pancreatic juice and the other by the intestinal juice. . . , 
The action of the intestinal juice is however overshadowed by 
that of the pancreatic juice." 

Not only are the ferments which effect digestion duplicated 
but there is a measure of duplication about the mechanisms re- 
sponsible for their secretion. The processes of the alimentary 
canal are actuated, some by nervous stimuli, some by  chemical, 
but in large measure by both. The secretion of saliva is entirely 
actuated by nervous stimuli; gastric juice is secreted largely 
as a result of nervous stimuli, but its flow is maintained by chemi- 
cal bodies. In  the secretion of pancreatic juice chemical stimuli 
play the more prominent part, nervous stimuli not however being 
entirely absent; whilst the secretion of the intestine is-so far as 
is known--due entirely t o  hormones. If the whole process from 
end to end be reviewed, some of the statements made about the 
respiratory centre are applicable. The process of digestion is 
initiated by nervous and maintained by  chemical stimuli. As 
Dr. Anrep has pointed out, the further the food gets from the 
surface of the body, the less is it  under the influence of the 
nervous, the more is it  under the influence of the hormonal 
system. 

The vascular system no less than the alimentary is subject to 
both hormones and to nervous stimuli, inasmuch as nearly all its 
parts are innervated by the sympathetic system (for adrenaline 
acts on the nerve endings of that system). Thus Florey has 
shown in the intestine of the dog, that a sudden sound will cause 
the mucous membrane to pale in a matter of a few seconds. If 
the nerves to this piece of intestine be severed the noise will still 
cause the intestine to  pale, but after a much longer time-in 
about a quarter of a minute. The paling is in each case 
due to constriction of the small vessels. I n  the first, case the con- 
striction is initiated by nervous stimuli reaching the mucosa along 
the branches of the splanchic supply; in the second the blanch- 
ing is due presumably to adrenaline secretion. The case is not 
however entirely parallel to  that of the nervous and chemical 
government of the pancreas inasmuch as the adrenaline secretion 
is itself due to  nervous stimulation, so that the reduplication is 
merely a reduplication of the paths by  which the nervous system 
can control the calibre of the vessels. 

What applies to the bIood vessels appIies, so far as the relative 
rBles of the nervous and the endocrine systems are concerned, to  
many other structures in the body which will a t  once occur to  
the reader. Many organs have not only a chemical and a nervous 
mechanism but also a double nervous supply. That however will 
be treated later in this article under Antagonistic Nerves. 

Two organs in the mammals stand out as having no substi- 
tutes, the lungs and the generative organs, and in each case the 
fact is a little interesting because lower down in the animal king- 
dom that simplicity does not exist. Apart from the existence of 
gills, in the frog there is a cutaneous respiration so that it, even 
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in air, has two alternatives. As regards reproduction of course 
the most primitive form is simply by fission. Reproduction by 
fission exists in many forms of life collaterally with sexual repro- 
duction, but in all the higher types of the animal kingdom it has 
been given up. 

T h e  Pr inc ip le  of Antagonis t i c  Nerves,-There are numer- 
ous places in the body in which the actual condition of the organ 
a t  any moment is obtained by the balancing of antagonistic influ- 
ences upon it. Four examples may be given. 

( I )  The rate of the heart beat is regulated by two nerves, one 
of which, the vagus, when stimulated, makes the heart go slower, 
while the other. the svm~athet ic .  drives it  faster. Normally its 

exercise, to  high altitudes, to anaemia and so forth, fo r  which 
the articles on ANOXAEMIA, MUSCULAR EXERCISE, VASCULAR 

SYSTEM and ANAEMIA may be consulted, (J. BAR.) 
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pace is neither so fast nor so slow as that of which it is capable, 
a fact t o  be accounted for by the balance of influences passing 
down the two nerves; if this balance alters the rate changes. 
( 2 )  The diameter of the pupil of the eye is under the control of 
two nerves, one of which if stimulated dilates the pupil while the 
other constricts i t ;  the actual size depends upon the relative 
influence of the two a t  any one moment. (3) The morements of 
the joints (say of the thigh joint) in walking are obtained by the 
balancing of the muscles which move the joint. I t  is not merely 
that alternately one set of muscles comes into action whilst the 
antagonistic set goes out of action: but each set is the whole time 
in a greater or less degree of tone. The whole action of the thigh 
depends upon the relative degree of the various muscles which 
exert an antagonistic action. (4) I n  the highest animals delicate 
manual movements have been secured by the antagonism of the 
thumb t o  the fingers, especially t o  the first finger. 

The four examples cited, if examined, show little similarity 
in the mechanism by which the antagonism is produced. In  the 
first the nerves act presumably in  the same structure in the heart 
tissue. I n  the pupil the two sets of nerves act on different muscles. 
These do not pull directly against one another like men in a tug 
of war; the muscle which tends to  close the pupil is a ring, that 
which tends t o  open i t  is radial. I n  the thigh you have definite 
groups of muscles pitted against one another and pulling the bone 
in opposite directions, while in  the finger and thumb there are 
actually different organs. 

Thirty years ago thought was focussed on antagonistic nerves 
because they were supposed to initiate opposite phases of proto- 
plasmic activity in  the organs which they supplied. All living 
matter was conceived as capable of anabolism (building up) and 
katabolism (breaking down); the slowing of the heart due to  
vagus stimulation was supposedly the expression of accentuated 
anabolic activity, the quickening of the heart due t o  sympathetic 
stimulation was held to  indicate increased katabolism. Of the 
known cases of antagonistic nerves there are so few in which 
the two sets of fibres end in the same tissue that their connection 
with anabolic and katabolic activity has passed out of the picture. 

It seems likely that their principal interest lies in  the fact that 
by  use of such antagonisms nature has built up a body capable 
of potentialities which i t  (the body) would not otherwise possess. 
By the balancing of the finger against the thumb more accurate 
and more delicate movements can be made than those of which 
either finger or thumb separately is capable. By the balancing 
of the thigh muscles against one another an accuracy of poise 
is secured which would not otherwise exist. The same is clearly 
true of the pupil, and had we the necessary discernment we could 
probably see the application of the general principle involved to 
the heart and blood vessels. 

T h e  P r i n c i p l e  of I n t e g r a t i v e  Adaptation.-When the body 
is subjected to  such adverse conditions that constancy of the 
composition of the blood cannot be maintained, the lack or excess 
of some one constituent may be of considerable gravity. In such 
circumstances some form of adaptation frequently takes place. 
This adaptation consists in an alteration in quite a number of 
factors each of which changes only a little though when the whole 
series of changes are integrated the net result is a very large 
degree of adaptation to the new environment. In  such cases the 
body is not restored to its original degree of efficiency, but i t  
has moved a considerable distance in that direction. 

Examples may be drawn from the response of the body t o  

- - 
PI, the  reek letter T, used to denote the iatio of the circum- 

ference of a circle to its diameter: 3.14159 . . . . . 
PIACENZA (Lat. Placentia), a town and episcopal see of 

Emilia, Italy, the capital of the province of Piacenza, 424 mi. 
S.E. of Milan and 91 mi. N.W. of Bologna by rail. Pop. (1936) 
49,j27 (town), 54,210 (commune). I t  lies on the Lombard 
plain, 217 ft. above sea-level, near the Po, which here is crossed 
by road and railway bridges each about 600 yd. long, just below 
the confluence of the Trebia. I t  is still surrounded by walls with 
bastions and fosse in a circuit of 4 miles. The cathedral was 
erected between 1122 and 1233, in the Lombard Romanesque 
style. The campanile is 223 ft. high. The entire edifice was 
restored after 1898, and the frescoes by Guercino, Lodovico 
Garacci and Procaccini seem inappropri~te to  its severe style. In  
Sant' Antonino the deputies of the Lombard league swore to  
the conditions of peace ratified in  1183 a t  Constance. San Fran- 
cesco is a Gothic edifice begun by  the Franciscans in 1278. S. 
Savino, a Romanesque building of A.D. go3 (rebuilt in 1107 and 
restored in 1903) contains a mosaic pavement with curious rep- 
resentations, including one of a game of chess. S. Sisto (1499) 
once contained Raphael's Sistine Madonna, now in Dresden, 
sold in 1754 to Frederick Augustus 111. I t s  place is occupied 
by a copy by Avanzini, and there are also several good intarsias 
by Bartolomeo da Busseto. Of the secular buildings the most 
interesting is the Palazzo Comunale, begun in 1281, built in 
marble and brick, with beautiful windows, one of the finest 
buildings of its kind in Italy. The Palazzo dei Tribunali and the 
Palazzo degli Scoti are early Renaissance brick buildings with 
terra-cotta decorations. The huge Farnese palace was begun 
after Vignola's designs by Margaret of Austria in 1558, but it  
was never completed, and since 1800 it  has been used as bar- 
racks. The town has a motor car factory. I t  is an important 
agricultural centre. Petroleum wells have been bored hereabouts. 

Piacenza was made a Roman colony in 218 B.c., in which year 
i t  afforded protection to the remains of the Roman army after the 
battle of the Trebia (q.v.). I n  205 it withstood a siege by Has- 
drubal. Five years later the Gauls burned i t ;  and in 190 i t  was 
recruited with 3,000 families. I n  187 it  was connected with 
Ariminum and the south by the construction of the Via Aemilia. 
Later on i t  became a very important road centre; the continua- 
tion northwards of the Via Aemilia towards Milan, with a branch 
to Ticinum, crossed the P o  there, and the Via Postumia from 
Cremona to Dertona and Genoa passed through it. Later still 
Augustus reconstructed the road from Dertona to Vada, and into 
Gallia Narbonensis, and gave it  the name of Julia Augusta from 
Placentia onwards. The  rectangular arrangement of the streets 
in the centre of the town, through which passes the Via Aemilia, 
is a survival from Roman times. Placentia is mentioned fre- 
quently as an important military point in Roman times. I t  was 
one of the leading members of the Lombard League. I n  1447 
the city was captured and sacked by Francesco Sforza. Havlng 
been occupied by the papal forces in 1512, it  was in 1545 united 
with Parma (q.v.) to  form an hereditary duchy for Pierluigi 
Farnese, nephew of Paul 111. I n  1796 it  was occupied by  the 
French. I n  1848 Piacenza was the first town of Lombardy t o  
join Piedmont, but was reoccupied by  the Austrians till 1859. 

PIANOFORTE. The group of keyed stringed musical instru- 
ments, among which the pianoforte is latest in order of time, has 
been invented and step by step developed with the modern art of 
music. During the 10th century the "organum" arose, an elemen- 
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tary system of accompaniment to the voice, consisting of fourths 
and octaves below the melody and moving with it, and the organ 
(q.v.), the earliest keyed instrument, was, in the first instance, 
the rude embodiment of this idea and convenient means for its 
expression. About the same time arose a large stringed instru- 
ment, the organistrum, the parent of the now obsolete hurdy- 
gurdy; as the organ needed a blower as well as an organist, so 
the player of the organistrum required a handle-turner, by whose 
aid the three strings of the 
instrument were made to sound 
simultaneously upon a wheel, 
and, according to the well- 
known sculptured relief of St. 
George de Boscherville, one of 
the strings was manipulated 
by means of a row of stoppers 
or tangents pressed inwards to  
produce the notes. The other 
strings were drones, analo- 
gous to  the drones of the bag- 
pipes, but originally the three 
strings followed the changing 
organum. 

In  the 11th century (the 
epoch of Guido of Arezzo [q.v.], 
to whom the beginning of musi- 
cal notation is attributed), the 
Pythagorean monochord, with its 
shifting bridge, was used in the 
singing schools to teach the in- ., - 
tervals of the plain-song of the I.-PRIMITIvE CLAvlCHORd 
church. The practical necessity, ( B E F O R E  1460) ; EARLIEST EXIST- 
not merely of demonstrating the I N G  REPRES ENTATION OF  A KE YED 

proportionate relations of the in- S T R I N G E D  I N S T R U M E N T .  FROM ST. 

tervals, but also of initiating MARY'S*  SHREWSBURY 

pupils into the different gradations of the church tones, had soon 
after Guido's time brought into use quadruplex monochords, 
which were constructed with scales so that four lines indicated 
authentic and the four plagal tones. This arrangement found great 
acceptance, for Aribo, writing about fifty years after Guido, says 
that few monochords were to be found without it. Aribo strenu- 
ously endeavoured to improve it, and "by the grace of God" in- 
vented a monochord measure which, on account of the rapidity 
of the leaps he could make with it, he named a c a p e a  (wild goat). 
Jean de Muris (Musica speculativa, 1323) describes the musical 
instruments known in his time, but does not mention the clavi- 
chord or monochord with keys, which could not have been then 
invented. Perhaps one of the earliest forms of such an instrument, 
in which stoppers or tangents had-been adopted from the organi- 
strum, is shown in fig. I ,  from a wood carving of a vicar choral 
or organist, preserved in St. Mary's church, Shrewsbury. The 
latest date to  which this figure may be attributed is 1460. 

In  the Weimar Wunderbuch, a MS. dated 1440 with pen and 
ink miniatures is given a "clavichordium" having 8 short and 
apparently 16 long keys. The artist has drawn 12 strings in a 
rectangular case, but no tangents are visible. A keyboard of 
balanced keys existed in the little portable organ known as the 
regal, so often represented in old carvings, paintings and stained 
windows. Vitruvius, D e  architectura, lib. x. cap. xi., translated 
by Newton, describes a balanced keyboard; but the key apparatus 
is more particularly shown in The Pneumatics of Hero of Alex- 
andria, translated by Bennet Woodcroft (London, 1851). 

The name of regal was derived from the rule (regula) or gradu- 
ated scale of keys, and its use was to give the singers in religious 
processions the note or pitch. The only instrument of this kind 
known to exist in the United Kingdom is a t  Blair Atholl, and it 
bears the very late date of 1630. The Brussels regal may be as 
modern. (See Victor C. Mahillon, Catalogue Descriptif [1880], 
I. p. 320, p. 454.) We attribute the adaptation of the narrow 
regal keyboard t o  what was still called the monochord, but was 
now a complex of monochords over one resonance board, to the 
latter half of the 14th century; it  was accomplished by the sub- 

stitution of tangents (fixed in the ends of the balanced keys) for  
the movable bridges of the monochord or such stoppers as are 
shown in the Shrewsbury carving. Thus the monochordium or 
"payre of monochordis" became the clavichordium or "payre of 
clavichordis"-pair being applied, in the old sense of a "pair of 
steps," to a series of degrees. Ed. van der Straeten (La Musique 
aux Pays Bas, i. 278) reproduces a so-called clavichord of the 
15th century from a MS. in the public library a t  Ghent. The 
treatise is anonymous, but other treatises in the same MS. bear 
dates 1503 and I 504. In  the Weimar Wunderbuch is a pen-and-ink 
sketch of the "clavicimbalum" placed upon a table, in which we 
recognize the outline of the harpsichord, but on a smaller scale. 

The earliest known record of the clavichord occu~s  in some 
rules of the minnesingers, dated 1404, preserved at  Vienna. (See 
Ambros, Gesclzichte der Mz~sik [1892], ii. 226.) The monochord 
is named with it, showing a differentiation of these instruments, 
and of them from the clavicimbalum-the keyed cymbal, cembalo 
(Italian), or psaltery. From this we learn that a keyboard had 
been thus early adapted to that favourite mediaeval stringed in- 
strument, the "cembalo" of Boccaccio, the "sautrie" of Chaucer. 

There were two forms of the psaltery: ( I )  the trapeze, one of 
the oldest representations of which is to  be found in Orcagna's 
famous Trionfo della Morte in the Campo Santo at  Pisa, and 
another by the same painter in the National Gallery, London; and 
(2) the contemporary "testa di porco," the pig's head, which was 
of triangular shape as the name suggests. The trapeze psaltery 
was strung horizontally, the "istromento di porco" either hori- 
zontally or vertically-the notes, as in the common dulcimer, 
being in groups of three or four unisons. I n  these differences of 
form and stringing we see the cause of the ultimate differenti- 
ation of the spinet and harpsichord. The compass of the psalteries 
was nearly that of Guido's scale; but according to Mersenne 
(L'Harmonie universelle [Paris, 16361, livre iii., p. I O ~ ) ,  the low- 
est interval was a fourth, G to C, which is worthy of notice as  
anticipating the later "short measure" of the spinet and organ. 

The simplicity of the clavichord inclines us to place it, in order 
of time, before the clavicimbalum or clavicembalo; but we do 
not know how the sounds of the latter were a t  first excited. There 
is an indication as to its early form to be seen in the church of the 
Certosa near Pavia. I n  1472, chromatic keyboards, which imply 
a considerable advance, were already in use. There is an authen- 
tic representation of a chromatic keyboard, painted not later than 
1426, in the St. Cecilia panel (now at  Berlin) of the famous 
Adoration of the Lamb by the Van Eycks. The instrument de- 
picted is a positive organ, and it  is interesting to  notice in this 
realistic painting that the keys are evidently boxwood, as in the 
Italian spinets of later date, and that the angel plays a common 
chord-A with the right hand, F and C with the left. But diatonic 

I 1 
FIG. 2.-DIATONIC CLAVICHORD KEYBOARD ( G U I D O ' S  SCALE) FROM 
V I R D U N G ,  BEFORE 1511, S H O W I N G  T H E  SHORT K E Y S  B FLAT 

organs with eight steps or keys in the octave, which included the 
B flat and the B natural, as in Guido's scale, were long preserved, 
for Praetorius speaks of them as still existing nearly two hundred 
years later. This diatonic keyboard, we learn from Sebastian 
Virdung (Musica getutscht und auszgezogen, Basel, I 511)) was the 
keyboard of the early clavichord. We reproduce his diagram as 
the only authority we have for the disposition of the one short key. 

Virdung's diagram of the chromatic is the same as our own 
familiar keyboard, and comprises three octaves and a note, from F 
below the bass stave to G above the treble. But Virdung tells 
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us that even then clavichords were made longer than four octaves 
by repetition of the same order of keys. The introduction of the 
chromatic order he attributes to the study of Boetius, and the 
consequent endeavour to  restore the three musical genera of the 
Greeks-the diatonic, chromatic and enharmonic. But the last- 
named was not attained until equal temperament tuning was de- 
veloped by J. S. Bach. Virdung gives woodcuts of the clavi- 

was now able to produce, in 1722, Das wohltemperirte Clavier, his 
famous collection of preludes and fugues in all the twenty-four 
major and minor scales for a clavichord which was tuned t o  what 
is now known as  "equal temperament." 

The oldest clavichord, here called manicordo (as French mani- 
corde, from monochord), known to exist is that shown in fig. 4. 
The lowest octave is here already "bundfrei" or fret-free. The  
strings are no longer of equal length, and there are three bridges, 
divisions of the one bridge, in different positions on the sound- 

board. ~ e r s e n n e ' s  "manicorde" 
(Harmonie Unjverselle, Paris, 
I 636, p. I I 5), shown in an engrav- 
ing in  that work, has the strings 
still nearly of equal length. 
but the sound-board bridge is 
divided into five. T h e  fretted 
clavichords made in Germany in 
the last years of the 17th century 
have the curved sound-board 
bridge, like a spinet. I n  the clavi- 
chord the tangents always formed 

F I G .  4 . -MANICOR@O (CLAVICHORD)  D'ELEONORA D l  MONTALVO (1659);  

I / 
F I G .  I .-YIRDUNG.S C L A V J C H O R D I U M  (1511); FACSIMILE WOODCUT, 
REVERSED TO CORRECT T H E  KE YBO A RD 

chordium, the virginal, the clavicimbalum and the clavicytherium. 
We reproduce three of them (figs. 3,  6 and 81, omitting the vir- 
ginal as obviously incorrect. Writers on musical instruments have 
continually repeated these drawings without discerning that in 
the printing they are reversed, which puts the keyboards entirely 
wrong, and that in Luscinius's Latin translation of Virdung (Mu- 
surgia, sive praxis musicae, Strasbourg, 1536), which has been 
hitherto chiefly followed, two of the engravings, the clavicim- 
balum and the clavicytherium, are transposed, another cause of 
error. 

Still commonly known as monochord, Virdung's clavichord was 
really a box of monochords, all the strings being of the same 
length. We observe in this drawing (fig. 3) the short sound- 
hoard, which always remained a peculiarity of the clavichord, and 
the straight sound-board bridge-necessarily so when all the 
strings were of one length. T o  gain an angle of incidence for the 
tangents against the strings the keys were splayed, an expedi:nt 
further rendered necessary by the "fretting"-three tangents belng 
placed to give three different notes from each single group of 

KRAUS M U S E U M .  FLORENCE 

-A the second 6ridge, de;iding the 
F I G .  5.- CLAVICHORD TANGENT 

Showing position when front of key- besides acting as the sound 
board is depressed; the tangent rises exciters (fig. 5 ) .  The Common 
into contact with the strings and damper to all the strings was a 
h t h h n i r i  ~ ~ e k : ~ ~ a ~ ~ ~  "listn Of ,-loth, interwoven behind 
vibrating by means of the  "Listingw the tangents. AS the tangents 
cloth quitted the strings the cloth im- 
mediately s t o p p d  all vibration. As regards compass Handel's 
clavichord now in the museum a t  Maidstone (an Italian instru- 
ment dated 1726, and not fretted), has a compass of 3 3  octaves 
(F  t o  A). 

The clavichord must have gone out of favour in Great Britain 
and the Netherlands early in the 16th century-the more brilliant 
and elegant spinet being preferred to it. Like the other keyboard 
instruments it  had no German name, and can hardly have been 
of German origin, but i t  remained longest in use in Gemany- 
until even the beginning of the 19th century. 

The next instrument described by Virdung is the virginal (&- 
ginalis, proper for a girl), a parallelogram in shape, having the 
same projecting keyboard and compass of keys as the clavi- 
chordium. Here we trace derivation from the psaltery, in  that the 
sound-board covers the entire inner surface of the instrument 

rub) and Bi4tzcZ (from bilzde?~, to bind) having been taken over 
from the lute or viol. The French and Italians employ "touche" 
and "tasto" (touch). Praetorius who wrote a hundred years later 
than Virdung, says two, three and four tangents were thus em- 
ployed in stopping. 

Clavichords were made with double fretting up to about the 
year 1700-that is to say, to the epoch of J. S. Bach, who, taking 
advantage of its abolition and the consequent use of independent 
pairs of strings for each note, was enabled to tune in all keys 
equally, which had been in~possible so long as the fretting was 
maintained. The modern scales having become established, Birch 

strings tuned in unison. I n  the drawing the strings are merely indi- 
cated. The German for fret is Bzutd, and such a clavichord, in that 
language, is known as a "gebundenes Clavichord" both fret (to 

I 

I 1 
F I G .  6.- VIRDUNG'S CLAVICIMBALUM ( S P I N E T ) ,  1511; REVERSED F A C -  
S I M I L E  WOODCUT 

and the disposition of the strings is triangular. The virginal in 
Virdung's drawing has an impossible position with reference to  
the keyboard, which renders its reproduction as an illustration 
useless. But in the next drawing, the clavicimbalum, this is recti- 
fied, and the drawing, reversed on account of the keyboard, can 
be accepted as roughly representing the instrument so  called (fig 
6).  There would he no difference between the clavicimbalum and 
the virginal were it not for a peculiarity of keyboard compass, 
which emphatically refers itself to the Italian "spinetta," a name 
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unnoticed by Virdung or by his countryman Arnold Schlick, who, 
in the same year 1511, published his Spiegel der Orgelmaclzer 
(Organ-builders' Mirror), and named the clavichordium and 
clavicimbalum as familiar instruments. I n  the first place, the key- 
board, beginning apparently with B natural, instead of F ,  makes 
the clavicimbalum smaller than the virginal, the strings in this 
arrangement being shorter; in the next place it is almost certain 
that the Italian spinet compass, beginning apparently upon a semi- 
tone, is identical with a "short measure" or "short octave" organ 
compass, a very old keyboard arrangement, by which the first 
three notes while appearing to be B, C and C sharp were tuned to 
G, C and A. The origin of this may be deduced from the psaltery 
and many representations of the regal, and its object appears to 
have been to obtain dominant basses for cadences, harmonious 
closes having early been sought for as giving pleasure to the ear. 

Authority for this practice is to  be found in Mersenne, who, in 
1636, expressly describes it  as occurring in his own spinet (espi- 
nette). We read (Harmonic Universelle, Paris, 1636, liv. 3, p. 
107)- "Its longest string is little more than a foot in length be- 
tween the two bridges. I t  has only thirty-one keys [marches] in 
its keyboard, and as many strings over its sound-board, so that 
there are five keys hidden [he now refers to  the illustration] on 
account of the perspective-that is to say, three diatonic and two 
chromatic, of which the first is cut into two; but these sharps serve 
to go down to the third and fourth below the first step, C sol 
[tenor clef C], in order to  go as far a s  the third octave, for the 
eighteen principal steps make but an eighteenth, that is to say, a 
fourth more than two octaves." Mersenne's statement sufficiently 
proves, first, the use in spinets as well as in organs of what we 
now call "short measure," and, secondly, the object of divided 
sharps at  the lower end of the keyboard to gain lower notes. 

As regards the kind of plectra earliest used we have no evidence. 
The little crow-quill points project from centred tongues in up- 
rights of wood known as "jacks" (fig. j ) ,  which also carry the 
dampers, and rising by the depression of the keys in front, the 
quills set the strings vibrating as they pluck them in passing. 
J. C .  Scaliger in Poetices libri septem (1561, p. 51. c. I . )  states 
that the clavicimbalum and harpichordum of his boyhood were 
called spinets on account of those quill points (ab illis mucroni- 
b w ) ,  and attributes the introduction of the name "spinetta" to 
them from spinu, a thorn, the meaning be- 
ing extended to any small pointed object 
such as a quill. We will leave "harpichor- 
durn" for the present, but the early iden- 
tity of "clavicimbalum" and "spinetta" is 
certainly proved, Scaliger's etymology re- 
mained unquestioned until Signor Ponsic- 
chi of Florence discovered another, but 
less acceptable derivation. H e  found in a 
rare book entitled Conclusione nel suono 
dell' organo, di D. Adriano Banchieri (Bo- 
logna, 16081, the following passage, which 
translated reads: "Spinetta was thus 
named from the inventor of that oblong 
form, who was one Maestro Giovanni 
Spinetti, a Venetian; and I have seen one 
of those instruments, in  the possession of 
Francesco Stivori, organist of the magnifi- 1 
cent community of Montagnana, within F I G .  7.- SPINET "JACK" 

which was this inscription-Joannes Spi- the which 
twangs the string On i t s  

aetvs Venetvs fecit, A.D. 1503.'' Scaliger's ward journey, but, being 
and Banchieri's statements may be corn- hinged, slides quietly past 

bined, as there is no discrepancy of dates, O n  

or we may rely upon whichever seems to us to have the greater 
authority, always bearing in mind that neither invalidates the 
other. I n  France the word "Cpinette" still stands for  both "spinet" 
and "chicken-house" which seems to strengthen the first-named 
theory. A spinet dated X490 was shown a t  Bologna in 1888; 
another old spinet in the Conservatoire, Paris, is a pentagonal 
instrument made by Francesco di Portalupis a t  Verona, 1523. 

The Milanese Rossi were famous spinet-mhkers, and have been 
accredited (La NobiZitd di Milano, 1595) with the recessing of the 

keyboard, which had previously entirely projected; by this recess- 
ing a greater width was obtained for the sound-board. The spinets 
by Annibale Rosso a t  South Kensington, dated respectively 1555 
and 157 j, show this alteration, and may be compared with the 
older and purer form of one, dated 1568, by Marco Jadra (also 
known as Marco "dalle spinette," or "dai cembali"). The appar- 
ent compass of the keyboard in Italy generally exceeded four 

1 I 
F I G .  9.-CRISTOFORI'S ES CAPEMENT ACTION ( 1 7 2 0 )  

The hinged lever, when struck by the jack, transmits the blow to the butt ,  
thus having the effect of throwing the hammer towards the strings 

brilliant effect. I n  the double rectangular clavisingel of the Neth- 
erlands, in which there was a movable octave instrument, we 
recognize a similar intention. There is a fine spinet of this kind 
at  Nuremberg. Praetorius illustrates the Italian spinet by a form 
known as the "spinetta traversa," an approach towards the harp- 
sichord, the tuning pins being immediately over the keyboard. 
This transposed spinet, more powerful than the old trapeze one, 
became fashionable in England after the Restoration, when 
Haward, Keene, Slade, Player, Baudin, the Hitchcocks, Mahoon, 
Haxby, the Harrir family, and others made such "spinets" during 
a period for which we have dates from 1664 to I 784. Pepys 

, 

, 

octaves by a semitone, E to F ;  
but we may regard the lowest 
natural key as usually C, and the 
lowest sharp key as usually D, 
in these instruments, according 
to "short measure." 

The rectangular spinet, or 
"virginal," early assumed in Italy 
the fashion of the large "cassoni" 
or wedding chests. The oldest 
we know of in this style, and 
dated, is the fine specimen be- 
longing to M. Terme which fig- 
ures in L'Art decoratif. Virginal 
is not an Italian name; the rec- 
tangular instrument in Italy is 
"spinetta tavola." In  England, 
from Henry VII. to Charles II. ,  

F I G .  8.-VIRDUNG'S CLAVICYTHER.  all quilled instruments (stro- 
f u M  ( U P R I G H T  H A R P S I C H O R D ) ,  nzenti di pennu), without distinc- 
15"; REVERSED tion as to  form, were known as 
C U T  virginals. I t  was a common name, 
equivalent to the contemporary Italian clavicordo and Flemish 
clavisingel. From the latter we arrive a t  the French clavecin the 
spinet being simply a "petit clavecin." 

Mersenne (op. cit., liv. iii., p. 158) gives three sizes for spinets 
-one 2$ f t .  wide, tuned to the octave of the "ton de chapelle" 
(a half tone above the present English medium pitch), one of 
33 ft.  tuned to the fourth below, and one of 5 ft .  tuned to the 
octave below the first, the last being therefore tuned in unison to 
the chapel pitch. The octave spinet, of trapeze form, was known 
in Italy as "ottavina" or "spinetta di serenata." I t  had a less 
compass of keys than the larger instrument, being apparently three 
and two-third octaves, E to C-which by the "short measure" 
would be four octaves, C to C. These little spinets were placed 
upon the larger ones in performance and used to heighten the 

STRINGS 
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in an inventory of the furniture of Warwick Castle, 1584, "a faire 
paire of double virginalls," and in the Hengrave inventory, 1603, 
"one great payre of double virginalls." Hans Ruckers, the great 
clavisingel maker of Antwerp, lived too late t o  have invented the 
double keyboard and stops, evident adaptations from the organ, 
and the octave string was already in use when he began his work. 
Until the last harpsichord was made by Joseph Kirkman, in 1798, 
scarcely an instrument of the kind was constructed, except in 
Italy, without the octaves. The harpsichord as known throughout 
the 18th century, with "piano" upper and "forte" lower keyboard, 
was the invention of Hans Ruckers's grandson, Jean Ruckers's 
nephew, Jan Couchet, about 1640. Before that time the double 
keyboards in Flemish harpsichords were merely a transposing 
expedient, to  change the pitch a fourth, from plagal to  authentic 
and vice versa, while using the same groups of keys. 

After the Antwerp make declined, London became pre-eminent 
for harpsichords-the representative makers being Jacob Kirck- 
mann and Burckhard Tschudi, pupils of a Flemish master, one 
Tabel, who had settled in London, and whose business Kirck- 
mann continued through marriage with Tabel's widow. Tschudi 
yras of a noble Swiss family belonging to the canton of Glarus. 
According to the custom with foreign names obtaining a t  that 
time, by which Haendel became Handel, and Schmidt Smith, 
Kirckmann dropped his final n and Tschudi became Shudi, but he 
resumed the full spelling in the facies of the splendid harpsichords 
he made in 1766 for Frederick the Great, which are still preserved 
at  Potsdam. By these great makers the harpsichord became a 
larger, heavier-strung and more powerful instrument, and fancy 
stops were added to vary the tone effects. T o  the three shifting 
registers of jacks were added the "lute," the charm of which was 
due to the favouring of high harmonics by plucking the strings 
close to the bridge, and the "harp," a muting effect produced by 
impeding the vibration of the strings by contact of small pieces 
of buff leather. Two pedals were also used, the left-hand one a 
combination of a unison and lute. 

The right-hand pedal was to  raise a hinged portion of the top 
or cover and thus gain some power of "swell" or crescendo, a n  
invention of Roger Plenius, to  whom also the harp stop may be 
rightly attributed. The first idea of pedals for the harpsichord to 
act as stops appears to  have been John Hayward's (?Haward) as 
early as 1676, as we learn from Mace's Musick's Monument, p. 
235. The French makers preferred a kind of knee-pedal arrange- 
ment, known as the "genouill&re," and sometimes a more com- 
plete muting by one long strip of buff leather, the "sourdine." As 
an improvement upon Plenius's clumsy swell, Shudi in 1769 pat- 
ented the Venetian swell, a framing of louvres, like a Venetian 
blind, which opened by the movement of the pedal, and becoming 
in England a favourite addition to harpsichords, was early trans- 
ferred to  the organ, replacing the rude "nag's-head" swell. 

T o  keep his collection of musical instruments in playing order 
Prince Ferdinand dei Medici engaged a Paduan harpsichord maker, 
Bartolommeo Cristofori, the man of genius who invented and pro- 
duced the pianoforte. We fortunately possess the record of this 
invention in a literary form from a well-known writer, the 
Marchese Scipione Maffei; his description appeared in the Giornale 
dei letterati d'ltatia, a publication conducted by Apostolo Zeno. 
The date of Maffei's paper was 1711. Rimbault reproduced it, 
with a technically imperfect translation, in his History of the 
Pianoforte. We learn from it that in 1709 Cristofori had com- 
pleted four "gravecembali col piano e forten-keyed-psalteries 
with soft and loud-three of them being of the long or usual 
harpsichord form. The sketch of his action in Maffei's essay shows 
an incomplete stage in the invention, although the kernel of it- 
the principle of escapement or the controlled rebound of the ham- 
mer-is already there. H e  obtains it by a centred lever (linguetta 
mobib) or hopper, working, when the key is depressed by the 
touch, in a small projection from the centred hammer-butt. The 
return, governed by a spring, must have been uncertain and 
incapable of further regulating than could be obtained by modify- 
ing the strength of the spring. Moreover, the hammer had each 
time to be raised the entire distance of its fall. There are, how- 
ever, two pianofortes by Cristofori, dated respectively 1720 and 

bought his "Espinette" from Charles Haward for f5,  July 13, 
1664. Thomas Hitchcock (for whom there are dates 1664 and 
1703 written on keys and jacks of spinets bearing Edward Blunt's 
name and having divided bass sharps) made a great advance in 
constructing spinets, giving them the wide compass of five octaves, 
from G to G, with very fine keyboards in which the sharps were 
inlaid with a slip of the ivory or 
ebony, as the case might be, of 
the naturals. 

We have now t o  ask what was 
the difference between Scaliger's 
harpichordum and his clavicym- 
bal. Galilei, the father of the 
astronomer of that name (Dia- 
logo della rnusica antica e mo- 
derna, Florence, 1581), says that 
the harpichord was so named 
from having resembled an "arpa 
giacente," a p r  o s t r a t  e or 
"couched" harp, proving that the 
clavicymbal was a t  first the tra- 
peze-shaped spinet; and we 
should therefore differentiate 
harpichord and clavicymbal as . 
derived from the harp and psalt- FIG. 10.-CRISTQFORI'S PIANO E 

ery respectively. FORTE (1726) ;  KRAUS MUSEUM. 

The Latin name "clavicim- 
balum," having early been replaced by spinet and virginal, 
was in  Italy and France bestowed upon the long harpichord, 
and was continued as clavicembalo and clavecin. Much later, 
after the restoration of the Stuarts, "harpichord" was accepted 
and naturalized in England as harpsichord, which we will define 
as the long instrument with quills, shaped like a modern grand 
piano. We can point out no long instrument of this kind so 
old as the Roman cembalo a t  South Kensington. The outer case 
is of finely tooled leather. I t  has a compass of nearly four 
octaves, E to D,  and the natural keys are of boxwood. 

The startling "piano e forte" of 1598, brought to light from 
the records of the house of D'Este by Count Valdrighi of Modena 
(see Van der Straeten, vi., 122), we are disposed to regard, not 
as an anticipation of Cristofori's subsequent invention of the 
pianoforte, but as an ordinary cembalo with power to shift by a 
stop, from two unisons (forte) to one string (piano), a t  that time 
a Flemish practice, and most likely brought to Italy by one of the 
Flemish musicians who founded the Italian school of composition. 

About the year 1600, when accompaniment was invented for 
monody, large cembalos were made for the orchestras to bring 
out the bass part, the performer standing to play. Such an instru- 
ment was called "archicembalo," a name also applied to  a large 
cembalo, made by Vito Trasuntino, a Venetian, in 1606, intended 
by thirty-one keys in each of its four octaves, t o  restore the three 
genera of the ancient Greeks. 

Double keyboards and stops in the long cembalo or harpsichord 
came into use in the Netherlands early in the 16th century. We 
find them imported into England. The following citations, quoted 
by Rimbault in his History of the Pianoforte, are from the privy 
purse expenses of King Henry VIII.  

''1530 (April). Item the vj daye paied to William Lewes for ii 
payer of virginalls in one coffer with iiii stoppes brought to Grenewiche 
iii. li. And for ii payer of virginalls in one coffer brought to the More 
other iii. li." 

Now the second instrument may be explained ("virginals" mean- 
ing any quilled instrument) as a double spinet, like that a t  Nurem- 
berg by Martin van der Beest, the octave division being movable. 
But the first cannot be so explained; the four stops can onlybelong 
to a harpsichord, and the two pair instrument to a double-manual. 
Again from the inventory after the king's death (see Brit. Mus. 
Harl. MS. 1419) fol. 247- 

"Two fair pair of new long Virginalls made harp-fashion of Cipres 
with keys of ivory, having the King's Arms crowned and supported 
by his Grace's beastes within a garter gilt, standing over the keys.' 

This is probably another double keyboard harpsichord. We read 
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uliimately 
pianoforte 
ation than 

r726, which show a much improved construction, for the whole of 
an essential piano movement is there. The earlier instrument (now 
in the Metropolitan Museum, New York) has undergone consider- 
able restoration, but the 1726 one, which is in the Kraus Museum 
a t  Florence, retains the original leather hammer-heads. Both in- 
struments possess alike a contrivance for determining the radius 
of the hopper, and both have been unexpectedly found to have 

F I G .  11.- SILBERMANN FORTE PIANO ( 1 7 4 6 ) .  STADTSCHLOSS.  POTSDAM 

the "check" (Ital. paramartello), which regulates the fall of the 
hammer according to the strength of the blow which has impelled 
it  to  the strings. 

Thicker stringing, t o  withstand even Cristofori's light hammers, 
demanded in its turn a stronger framing than the harpsichord had 
needed. Accordingly to make his structure firm Cristofori con- 
siderably increased the strength of the block which holds the 
tuning-pins, and as he could not do so without materially adding 
to its thickness, he adopted the bold expedient of inverting i t ;  
driving his wrest-pins, harp-fashion, through it, so that tuning was 
affected at  their upper, while the wires were attached to their 
lower, ends. Then, to  guarantee the security of the case, he ran 
an independent string-block round it  of stouter wood than had 
been used in harpsichords, in which block the hitch-pins were 
driven to hold the farther ends of the strings, which were spaced 
a t  equal distances (unlike the harpsichord), the dampers lying 
between the pairs of unisons. 

Cristofori died in I 731. H e  had pupils, but did not found a 
school of Italian pianoforte-making. The 1711 essay of Scipione 
Maffei was translated into German, in 1725, by Kijnig, the court 
poet a t  Dresden, and friend of Gottfried Silbermann, the renowned 
organ builder and harpsichord and clavichord maker (see Dr. 
Oscar Paul's Gesckichte des Claviers, Leipzig, 1868). Incited by 
this publication, and perhaps by 
having seen in Dresden one of 
Cristofori's pianofortes, Silber- 
mann appears to  have taken up 
the new instrument, and in 1726 
to have manufactured two, which 
J. S. Bach, according to his pupil 
Agricola, pronounced failures. 
The trebles were too weak; the 
touch was too heavy. There has 
long been another version to this 
story, viz., that Silbermann bor- 
rowed the idea of his action from 
a very simple model contrived 
by a young musician named 
Schroeter, who had left i t  a t  the 
electoral court in 1721, and, 
quitting Saxony to travel, had F I G ,  

not afterwards claimed it. 1 2  -FREDERICI 'S  UPRIGHT 
G R A N D  PIANO ACTION ( 1 7 4 5 )  

Whatever Silbermann's first In  the of Bru,seIs con- 
ex~eriments were based uDon. he servatoire. The leather hinge allows 

adopted ~ ~ i ~ i ~ f & . ~ > ~  the bellcrank lever to convert the 
upward throw of the jack Into a for- 

without further alter- ward motion of the hammer towards 

prior to J. S. Bach's visit to him in I 747, we find the Cristofori 
framing, stringing, inverted wrest-plank and action complete. Fig. 
11 represents the instrument on which J. S. Bach played in the 
Stadtschloss, Potsdam. 

I t  has been repeatedly stated in Germany that Frederici, of Gera 
in Saxony, an organ builder and musical instrument maker, in- 
vented the square or table-shaped piano, the "fort bien," as he 
is said to have called it, about I 758-60. No square piano by this 
maker is forthcoming, though an "upright grand" piano, made by 
Domenico del Mela in I 739, with an action adapted from Cristo- 
fori's has been discovered by Signor Ponsicchi of Florence. Victor 

FIG. 13.-SCHROETER'S MODEL FOR A N  ACT ION ( 1 7 2 1 ) :  S HO W ING T H E  
KEY REA DY TO LIFT T H E  HOPPER, A N D  MA KE IT S T R I K E  T H E  H A M M E R  
S H A N K  

Mahillon of Brussels, however, acquired a Frederici "upright 
grand" piano, dated 1745. I n  Frederici's upright grand action 
(fig. 12) we have not to do with the ideas of either Cristofori or 
Schroeter; the movement is practically identical with the hammer 
action of a German clock, and has its counterpart in a piano at  
Nuremberg; a fact which needs further elucidation. We note here 
the earliest example of the leather hinge, afterwards so common 
in piano actions. An attempted combination of harpsichord and 
pianoforte appears very early. The English poet Mason, the friend 
of Gray, bought such an instrument a t  Hamburg in 1755, with 
['the cleverest mechanism imaginable." 

I t  was only under date of 1763 that Schroeter published for the 
first time a diagram of his proposed invention, designed more than 
forty Years before. I t  appeared in Marpurg's Kritische Briefe 
(Berlin, 1764). Now, immediately after, Johann Zumpe, a Ger- 
man in London, who had been one of Shudi's workmen introduced 
(there is some tradition that Mason had to do with the inven- 
tion of i t )  a "square" piano, which was destined t~ become the 
most popular domestic i n s t n . ~ ~ ~ e n t .  Zumpe was in fact not the 
inventor of the square piano, which appears to  have been well 
known in Germany before his date, a discovery made by Mr. 
George Rose. In  Paul de Wit's Musical Instrument Museum- 
formerly in Leipzig, afterwards transferred to Cologne-there is 
a small square piano by Hildebrandt 27 in. long 10 in. wide and 
44 in high, having a contracted keyboard of 3 octaves and 2 notes. 
The action of this small instrument is practically identical in every 

F I G .  14.-ZUMPE'S S Q U A R E  PIANO ACTION ( 1 7 6 5 ) :  G I V I N G  A D IRECT 
"OW THE JACK NEAR THE BUTT E N D  O F  THE H A M M E R  

the compass and col- the string 

our of the keys and the style of joinery of the case. In the 
Silbermann grand pianofortes a t  Potsdam, known to have been 
Frederick the Great's, and to have been acquired by that monarch 

detail with that of the square pianofortes made much later by 
Zumpe (Paul de Wit, Katalog des musikhistorischen Mzcseums, 
Leipzig, 1903. No. 55, illustration, p. 38). Inside is inscribed: 
"Friedrich Hildebrandt, Instrumentenmacher in Leipzig, Quer- 
gasse," with four figures almost illegible. Paul de Wit refers the 
instrument to the middle of the 18th century. It has all the 
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appearance of being a reduced copy of a well-established type, 
differing very little from the later models. 

Burney tells us all about Zumpe; and his instruments still exist- 
ing would fix the date of the first a t  about 1765. FCtis narrates, 
however, that he began the study of the piano on a square piano 
made by Zumpe in 1762. I n  this simple action (fig. 14) we have 
the nearest approach to a realization of Schroeter's idea. I t  will 
be noted that Schroeter's damper (fig. 13) would stop all vibration 
a t  once. This defect is met by Zumpe's 'Lmopstick" damper. 

Another piano action had, however, come into use about that 
time or even earlier in Germany. The discovery of it in the 

FIRM 

F I G ,  1 5  -EARLIEST KNOWN P I A N O  ACTION O N  THE GERMAN P R I N C I P L E  
OF ESCAPEMENT, WHEREBY T H E  PIVOT RISES W ITH T H E  KEY A N D  THROWS 
T H E  BUTT AGAINST A F I R M  RESISTANCE 

simplest form is to be attributed to V. C. Mahillon, who found it 
in a square piano belonging to Henri Gosselin, painter of ~~~~~~l~ 
(fig. 19). ~h~ principle of this action is that was later 
perfected by the addition of a good escapement by stein of Augs- 
burg, and was again experimented upon by sebastian Erard. 
Its origin is perhaps due to the contrivance of a piano action that 
should suit the shallow clavichord and permit of its transformation 
into a square piano, It will be observed that the hammer is 
as with other actions, reversed, and its pivot rises witd 
the key, necessitating a fixed rail against which the hammer butt 
strikes. It was Stein,s merit to graft the hopper principle upon 
this simple action; and Mozart's approbation of the invention, 
when he met with it at ~~~~b~~~ in 1777, is expressed in a well- 
known letter addressed to his mother. N~ more 'cblocking~ of 
the hammer, destroying all vibration, was henceforth to  vex his 
mind. He had found the instrument that for the rest of his 
short life replaced the harpsichord. V. C.  hill^^ secured for 
his museum the only Johann A~~~~~~ Stein piano which is known 
to remain. is from ~ ~ ~ ~ b ~ ~ ~ ,  dated 1780, and has 
cscapement action (fig. 16), two unisons, and the knee pedal. 

~ ~ ~ ~ ~ t ? ~  own grand piano, preserved at  salzburg, and the two 
grand pianos (the latest dated 1790) by Huhn of Berlin, preserved 

FIG. 16.- STEIN'S ACTION AFTERWARDS CALLED V IENNESE ( 1 7 8 0 )  
The pivot of the hammer rises with the key and the blow is caused by the end 
of the hammer coming into contact with the escapement 

at  Berlin and Charlottenburg, follow Stein in all particulars. 
These instruments have three unisons upwards, and the muting 
movement known as celeste, which no doubt Stein had also. The 
wrest-plank is not inverted; nor is there any imitation of Cristo- 
fori. Stein's instrument was accepted as a model in Berlin as well 
as  Vienna, to  which city his business was transferred in 1794 by 
his daughter Nanette, known as an accomplished pianist and 
friend of Beethoven, who at  that time used Stein's pianos. 
Streicher, a pianist, who married Nanette, further improved the 

Viennese instrument, famous for its lightness of touch. 
We will quit the early German piano with a n  illustration (fig. 

17) of a square piano action in an instrument made by Johann 
Gottlob Wagner of Dresden in 1783, and embodying the Cristofori 
principle rather than the Viennese. 

Burney, who lived through the period of the displacement of 
the harpsichord by the pianoforte, is the only authority t o  whom 

STRING 

FIG. 17.- GERMAN S Q U A R E  ACTION ( 1 7 8 3 ) :  ESCAPEMENT I S  EFFECTED 
AT T H E  P O I N T  WHERE T H E  HOPPER FALLS INTO T H E  NOTCH.  P I A N O  BY 
WAGNER,  DRESDEN 

we can refer as to the introduction of the latter instrument into 
England. H e  tells us without giving the exact date that the first 
hammer harpsichord that came to England was made by  a n  Eng- 
lish monk a t  Rome, a Father Wood, for an English gentleman, 
Samuel Crisp of Chesington; the tone of this instrument was su- 
perior to  that produced by quills, with the advantage of piano and 
forte expression so that, although the touch and mechanism were 
imperfect, yet in a slow movement like the "Dead March" in Saul 
it excited wonder and delight. Fulke Greville afterwards bought 
this instrument for IOO guineas, and it  remained unique in England 
for  several years, until Plenius, the inventor of the lyrichord, made 
a pianoforte in imitation of it. I n  this instrument the touch was 
better, but the tone was inferior. Plenius produced his lyrichord, 
a SO~tenente harpsichord, in 1745, and Mason imported a piano- 
forte ten years later. Burney further tells us that the arrival in 

of J. C. Bath in '759 was the motive for  several of the 
second-rate harpsichord makers trying to make pianofortes, but 
with no particular success. Of these Americus Backers (d. 1776), 
said to be a Dutchman, appears to  have gained the first place. H e  
was afterwards the inventor of the so-called English action, based 
upon Cristofori's, and may have made the instrument referred to  
in an old play-bill of Covent Garden in Messrs. Broadwoods' 
possession, dated May 16, 1767, which has the following an- nouncement:- 

"End of Act I. Miss Brickler will sing a favourite song from 
Judith, accompanied by Mr. Dibdin on a new instrument call'd Piano 
Forte.,, 

Backers's "Original Forte Piano" was played a t  the Thatched 
House in St. James's Street, London, in 1773. Ponsicchi has 
found a Backers grand piano a t  Pistoria, dated that year. 

The escapement lever is suggested by Cristofori's first action, 
to which Backers added a contrivance for regdating it  by means 
of a button and screw (see fig. 18). The check is from Cristo- 
fori's second action. John Broadwood and Robert Stodart were 
friends, Stodart having been Broadwood's pupil; and they were 
the assistants of Backers in the installation of his invention. On 
his deathbed he commended it to  Broadwood's care, but Stodart 
appears to  have been the first to  advance it-Broadwood being 
probably held back by his partnership with his brother-in-law, the 
son of Shudi, in  the harpsichord business. (The elder Shudi had 
died in  1773.) Stodart soon made a considerable reputation with 
his "grand" pianofortes, a designation he was the first t o  give 
them. I n  Stodart's grand piano we first find a n  adaptation from 
the lyrichord of Plenius, of steel arches between the wrest-plank 
and belly-rail, bridging the gap up  which the hammers rise. These 
are not found in any contemporary German instruments, but may 
have been part of Backers's. Zumpe's small square piano had 
met with great success; he was soon enabled to retire, and his 
imitators, who were legion, continued his model with its hand 
stops for the dampers and sourdine, with little change but that 
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which straightened the keys from the divergences inherited from 
the clavichord. 

John Broadwood took this domestic instrument in hand t o  
improve it, and in the year 1780 succeeded in entirely recon- 
structing it. H e  transferred the wrest-plank and pins from the 
right-hand side, as in the clavichord, to  the back of the case, an 

FIG. 18.-GRAND PlANO ACTlON (1776). T H E  " ENGLISH"  ACTION OF  
A M E R l C U S  BACKERS 
The button sorew throws the jack out of the notch in the butt after making 
the blow; improved by Messrs. Collard (1835), who reversed the lever and 
hamme? butt  

improvement universally adopted after his patent, No. 1379 of 
1783, expired. I n  this patent we first find the soft and sustaining 
pedals, since universally accepted, but a t  first in grand pianofortes 
only. John Geib patented (No. 1571 of 1786) the hopper with 
two separate escapements, one of which was soon adopted in the 
"grasshopper" of the square piano, it  is believed by Geib himself; 

I I 

FIG 19.-BROADWOOD'S G R A N D  PlANO ACTION (1884). E N G L I S H  DIRECT 
M E C H A N I S M  
The hopper is thrown from the notch in the butt, by the slanting blow given 
by the set-off button when the hopper rises 

and Petzold, a Paris maker, appears to  have taken later to the 
escapement effected upon the key. 

T o  return t o  John Broadwood-having launched his recon- 
structed square piano, he next turned his attention to the grand 
piano to continue the improvement of it  from the point where 
Backers had left it. He called in the aid of professed men of sci- 
ence-Tiberius Cavallo, who in r 788 published his calculations of 
the tension, and Dr. Gray, of the British Museum. The problem 

[BROADWOOD 

was solved by dividing the sound-board bridge, the lower half 
of which was advanced to carry the bass strings, which were still 
of brass. Even the first attempts t o  equalize the tension and im- 
prove the striking-place were successful in improving the tone 
greatly. T o  please Dussek, Broadwood in 1791 carried his five- 
octave, F to F, keyboard, by adding keys upwards, to  five and a 
half octaves, F to C. I n  1794 the additional bass half octave to  C, 
which Shudi had first introduced in his double harpsichords, was 
given to the piano. 

The first square piano made in France is said t o  have been con- 
structed in 1776 by Sebastian Erard, a young Alsatian. In  1786 
he came to England and founded the London manufactory of 
harps and pianofortes bearing his name. Erard took out his first 
patent for a "repetition" action in 1808. H e  did not, however, 
succeed in producing his famous repetition or double escapement 
action until 1821; i t  was then patented by his nephew Pierre Er- 

FIG. 20.-COLLARD'S G R A N D  PIANO ACTION (1884): ENGLISH ACTION. 
WITH REVERSED HOPPER A N D  CONTRIVANCE FOR REPETITION ADDED. 
OPERATING U N D E R  THE BUTT 

ard. When the patent expired in England in 1835 it  had proved a 
loss from the difficulties of carrying out the invention. This in- 
duced the House of Lords to  grant an extension of the patent. 

Erard invented in 1808 an upward bearing to the wrest-plank 
bridge, by means of agraffes or studs of metal, through holes in  
which the strings are made t o  pass, bearing against the upper side. 
A long brass bridge on this principle was introduced by William 
Stodart in 1822. A pressure-bar bearing of later introduction is 
claimed for the French maker, Bord. 

The first to see the importance of iron combined with wood (ulti- 
mately almost supplanting i t )  in pianoforte framing was a native 
of England and a civil engineer by profession, John Isaac Hawkins, 
known as the inventor of the ever-pointed pencil. H e  was living 
at Philadelphia, U.S.A., when he invented and first produced the 
familiar upright pianoforte-"portable grand" a s  he then called 
it. H e  patented it in America, his father, Isaac Hawkins, taking 
out the patent for him in England in the same year, 1800. 

There had been upright grand pianos as well as upright harpsi- 
chords, the horizontal instrument being turned u p  upon its wider 
end and a keyboard and action adapted to it. William Southwell, 
an Irish piano-maker, had in I 798 tried a similar experiment with 
a square piano, to be repeated in later years by W. F. Collard of 
London; but Hawkins was the first to  make a piano with the 
strings descending to the floor, the keyboard being raised, and this, 
although at the moment the chief, was not his only merit. H e  
anticipated nearly every discovery that has since been introduced 
as novel, His instrument is in a complete iron frame, inde- 
pendent of the case; and in this frame, strengthened by a 
system of iron resistance rods combined with an iron upper bridge, 
his sound-board is entirely suspended. An apparatus for tuning by 
mechanical screws regulates the tension of the strings, which are 
of equal length throughout. The action, in metal supports, antici- 
pates Wornurn's in the checking, and still later ideas i n  a con- 
trivance for repetition. Southwell appears to  have been one of the 
first to profit by Hawkins's ideas by bringing out the tall cabi- 
net pianoforte, with hinged sticker action, in 1807. All that he 
could, however, patent in it was the simple damper action, tum- 
ing on a pivot to relieve the dampers from the strings. The next 



IRON STRUCTURES] PIANOFORTE 

L I 
F I G .  21.- ERARD'S DOUBLE ESCAPEMENT ACTION ( 1 8 2 1 )  

The escapement of repetition is effected by a spring pressing the hinged lever 
upwards, to allow the hopper which delivers the blow to return into position, 
before the key has risen again 

steps for producing the short or cottage upright piano were taken 
by Robert Wornum, who in 1811 produced a diagonally, and in 
1813 a vertically, strung instrument. Wornum's improved crank 
action (fig. 23) was not complete until 1826, when it was pat- 
ented for  a cabinet piano; but it  was not really introduced until 
three years later, when Wornum applied it to his little 'Lp i~~olo ."  
The principle of this centred lever check action was introduced 

STRING / 7 

into Paris by Pleyel and Pape, and thence into Germany and 
America. (Pleyel exhibited a small upright piano in Paris in 1827, 
but Pierre Erard did not turn his attention to upright pianos until 
1831.) 

Early in the 19th century William Allen, a young tuner in the 
employ of the Stodarts, devised a metal system of framing in- 
tended primarily for compensation, but soon to become, in other 
hands, a framing for resistance. His idea was to meet the diver- 
gence in tuning caused in brass and iron strings by atmospheric 
changes by compensating tubes and plates of the same metals, 
guaranteeing their stability by a cross batoning of stout wooden 
bars and a metal bar across the wrest-plank. Allen consulted 
Stodart's foreman, Thom; and Allen and Thom patented the 
invention in January 1820. The firm of Stodart a t  once acquired 
the patent. 

We now arrive at  an important epoch in pianoforte construc- 
tion-the abolition of the wooden construction in favour of a 
combined construction of iron and wood, the former material 
gradually asserting preeminence. Allen's design is shown in fig. 
24. The long bars are really tubes fixed at one end only; those 

resistance to the tension of the strings and the reduction of their 
length behind the bridge. Long iron resistance bars were experi- 
mented on as substitutes for the wooden bracing by Joseph Smith 
in 1798; but to James Broadwood belongs the credit of trying 
them first above the sound-board in the treble part of the scale 
in 1808, and again in 1818; he did not succeed, however, in fixing 
them properly. Sebastian and Pierre Erard seem to have been 
first in the field in 1823 with a complete system of nine resistance 

bars from treble to  bass; with a 
1-1 simple mode of fastening them 

BEU CRANK LEVER 

FIG. 22 .- STEINWAY'S  G R A N D  PIANO ACTION ( 1 8 8 4 )  
The double escapement as In Erard's (flg. 21) but with shortened balance 
and usual check. The hopper escapes from under the roller owing to the ball- 
crank lever coming into contact with the set-off button 

of iron lie over the iron or steel wire, while those of brass lie 
over the brasr: wire, the metal plates to which they are attached 
being in the same correspondence. At once a great advance was 
made in the possibility of using heavier strings without danger 
to  the durability of the case and frame. In 1821, a fixed iron 
string-plate, the invention of one of Broadwood's workmen, 
Samuel HervC, was applied to one of the square pianos of that 
firm. The great advantage in the fixed plate was a more even 

through the sound-board-to the 
wooden beams beneath, James 
Broadwood, by  his patent of 
1827, claimed the combination of 
string-plate and resistance bars, 
which was clearly the completion 
of the wood and metal instru- 
ment, differing from Allen's in 
the resistance being fixed. Broad- 
wood left the bass bars out, but 
added a. fourth bar ill the rnicldle 
to  the three in the treble he had 
previously used. But the weight 
of the stringing was always in- 
creasing, and a heavy close cop- 
per covering of the bass strings 
had become general. The resist- 
ance bars were increased to five, 
six, seven, eight and, as we have 
seen, even nine, according to the 
ideas of the different English 
and French makers who used 
them in their pursuit of stability. 

A method olf fastening the 
strings on the string-plate de- 

I 1 pending upon friction,-and thus 
F I G .  2 3 . - W O R N U M ~ S  U P R I G H T  AC- dispensing with "eyes," was a 
T I O N  (187 .61 ,  O R I G I N A L  OF T H E  NOW contribution of the Collards, who 

ACTION IN UPRIGHT had retained James Stewart, a 
P I A N O S  
The Hopper in its ascent drove the man of considerable inventive 
hammer forward at the same time con- power, who had been in America 
tacting the rail which threw the upper &ith Chickering. This invention 
end of the hopper out of the notch 
forming what is known as the escape- in 1 ~ ~ 7  Be- 
ment. Meanwhile the damper-head is tween 1847 and 1849 Mr. Henry 
raised by the wire, and the felt is Fowler Broadwood, grandson 
taken from the string of Tohn Broadwood, invented a 
grand pianoforte to depend practiially upon iron, in which, to 
avoid the conspicuous inequalities caused by the breaking of the 
scale with resistance bars, there should be no bar parallel to the 
strings except a bass bar, while another flanged resistance bar, as 
an entirely novel feature, crossed over the strings from the bass 
corner of the wrest-plank to a point upon the string-plate where 
the greatest accumulation of tension strain was found. After the 
Great Exhibition of 1851 he employed an ordinary straight bar in 
the middle of his concert grand scale, his smaller grands having 
frequently two such as well as the long bass bar. After 1862 he 
covered his wrest-plank with a thick plate of iron into which the 
tuning pins screw as well as into the wood beneath, thus avoiding 
the crushing of the wood by the constant pressure of the pin 
across the pull of the string. 

The introduction of iron into pianoforte structure was differ- 
ently and independently effected in America, the fundamental idea 
there being to use a single casting for the metal plate and bars, 
instead of forging or casting them in separate pieces. Alphaeus 
Babcock was the pioneer of this kind of metal construction. H e  
also cast an iron ring for a square piano in 1825, which, although 

; not a success, gave the clue to a single casting resistance framing, 
successfully accomplished by Conrad Meyer, in Philadelphia, in 
1833, in a square piano which still exists, and was shown in the 
Paris Exhibition of 1878. Aleyer's idea was improved upon by 
Jonas Chickering (1797-1353) of Boston, who applied it  to  the 
grand piano as well as to the square, since which time this prin- 
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ciple has been universally adopted. 
We have now to consider over- or cross-stringing, by which the 

bass division of the strings is made to cross over the tenor part 
of the scale-the object being in the first instance to  get longer 
bass strings than are attainable in a parallel scale, and in the next 
to  open out the scale and extend the area of bridge pressure on the 
sound-board. I n  the 18th century clavichords were sometimes 
overstrung in the lowest octave 
to get a clearer tone in  that very 
indistinct part of the instrument 
(strings tuned an octave higher 
being employed). The first sug- 
gestion for the overstringing in 
the piano was made by the cele- 
brated flute-player and inventor 
Theobald Boehm, who carried i t  
beyond theory in London, in 
I 83 I ,  by employing a small firm 
located in Cheapside, Gerock & 
Wolf, to make some overstrung 
pianos for him. Boehm expected 
to  gain in tone; Pape, an ingen- 
ious mechanician in Paris, tried 
a like experiment to gain econo- 
my in dimensions, his notion be- 
ing to  supply the best piano 
possible with the least outlay of 
means. Tomkinson in London 
continued Pape's model, but 
neither Boehm's nor Pape's took 
permanent root. The Great Exhi- GRAND PIANO ( 1 8 2 0 )  THE FIRST 

bition of 1851 contained a grand COMPLETE METAL FRAMING SYSTEM 

piano, made by Lichtenthal of St. APPLIED OVER THE STRINGS 

Petersburg, overstrung in order to  gain symmetry by two angle 
sides to  the case. I t  was regarded as a curiosity only. Later, in 
1855, Henry Engelhard Steinway (originally Steinweg; 1797- 
1871), who had emigrated from Brunswick to New York in 1849, , 

and had established the firm of 
Steinway & Sons in 18j3 in that 
city, effected the combination of 
an overstrung scale with the 
American iron frame, which 
exhibited in grand and square in- 
struments shown in London in 
the International Exhibition of 
1862, excited the attention of 
European pianoforte makers, 
leading to important results. 

I t  would be inaccurate to say 
that no outstanding developments 
have taken place in pianoforte 
construction during the last fifty 
years, but few new principles 
have been discovered, and im- 
provement has taken place almost 
entirely in the direction of apply- 
ing in greater and greater meas- 
ure scientific knowledge to meth- 
ods and practices previously 
empirical (see PIANOFORTE MAN- 

I vived or have been revived from time to time, namely, the sus- 
taining pedal, the celeste felt for soft playing, the transposing key- 
board, the soft stop for practising very quietly, and the double 
manual (viz., as recently introduced by Emanuel Mo6r). 

As regards the sustaining pedal the importance of this cannot 
be over-estimated, for not only does it  allow of harmonies being 
maintained when necessary without holding the keys down, but it 
also modifies the tone quality by allowing all strings t o  take part 
simultaneously by means of their resonance. Moreover the sound- 
board is encouraged to increase its ampli- 
tude of vibration, thus increasing the tonal 
volume, which in skilful hands can be 
made to reach a maximum intensity of 
over twenty times that of the most pow- 
erful harpsichord. Contkariwise, the tone 
can be attenuated and diminished by 
means of the soft pedal, which brings the 
hammers nearer the strings, or (as in the 
case of grand pianos) shifts the hammers 
SO that they strike two instead of three 
strlngs. 

The "celeste" pedal and "soft stop" 
devices both involve the introduction of 
a strip of felt between the strings and the 
hammers at  the point of contact, thus 
reducing the force of the blow. 

For school pianos, which are used for 
practising almost continuously throughout 
the day, the soft stop is a most useful 

instrument. p adjunct and when properly designed need F IG 2 6  -MEYER'S MET A L 

not interfere unduly with the touch of the F R A M E  FOR A SQUARE 
PIANO ( 1 8 3 3 )  

The transposing device, a feature of the once popular player 
piano, has been found both difficult to  apply to the piano and to 
keep in perfect order owing to the necessity for shifting the keys 
relative to the action, a movement which upsets the delicate 
regulation of the repetition, and renders the device unsatisfactory. 

Finally, the double keyboard, as invented by Emanuel Mo6r, 

, 
F I G .  2s . -BROADWOOD~S I R o N 

represents a new development, 
possibly extending the resources 
of both performer and composer 
to some degree. Such a revolu- 
tionary departure will doubtless 
take time to become commer- 
cially possible, but some musical 
opinion is entirely in its favour. 
Briefly stated, the second key- 
board lies just behind and above 
the normal standard notes, and 
operates those strings which are 
an octave higher. Consequently 
it is possible to  play extended 
chords, arpeggios and double 
octaves with some facility. There 
is also an octave coupler which 
further increases the possibilities 
of the instrument from the 
point of view of volume. T o  what 
extent the principle will ever 
secure general adoption i t  will be 

UFACTURE) thus resulting in im- GRAND PIANO ( 1 8 8 4 ) .  HAVING COM- 
PrOvement in volume and rich- IRON F R A M E  

ness of tone. RESISTANCE BAR 

Summing up  matters it  may be said that the modern pianoforte 
retains six important characteristics of the clavichord, in that it 
has an independent sound-board (i.e., the ends of the strings are 
not fastened to i t ) ,  dampers to prevent vibration of the strings 
not in use, "listing" cloth to deaden the vibration from the ends of 
the strings beyond the bridges, groups of three strings tuned in 
unison and a tone production which depends upon a blow instead 
of a plucking (as in the spinet and harpsichord). 

Five of the ideas developed in the harpsichord have also sur- 

- 

. 
rash to prophesy, but as to  its F 1 G. 27.- STEINWAY'S G R A N D 

ingenuity andmusical value there PIANO ( 1 8 8 4 ) .  A METAL FRAMING 

is no room for doubt. I N  A SINGLE CASTING A N D  OVER- 

The principles discovered in S TRUNG 

the early actions (Erard 1821 and Robert Wornum 1826) still 
stand firm, and all subsequent improvements have been built 
thereon. 

The separate parts of the modern action are produced by auto- 
matic machinery, and assembled by hand with great skill and 
accuracy. 

The pianoforte manufacturer has long recognized the advis- 
ability of allowing this important component to be made for him 
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by specialists, the hammers and hammer shanks being fitted aftcr 
the action has been installed. 

Present-day development is largely directed t ~ w a r d s  overcoming 
the physical handicaps to richness and volume of tone imposed by 
smaller overall dimensions to fit smaller rooms. The sound-board is 
made as sensitive as possible, supported in a rigid frame-work 
which absorbs little or no energy from the board at  its edges. 
The modern sound-board sustains a continual down-pressure 
from the strings of nearly half a ton, whereas the early grand 
pianos had scarcely a hundred- 
weight pressure thereon. The 
string tension has tripled (from 
60 to 180 lb. per string in some 
instances) with the ability of the 
wire drawers to supply stronger 
and stronger wire, and the iron 
founder has had to devise cast- 
ings which stand a total stress of 
16 tons and upwards without 
occupying too much room, or 

Origine di pianoforte (Florence, 1876) ; C. Meyer & Son, 0% the 
Full Iyon Plate Frame for Eza7zos (Philadelphia, 1876) ; C. Ponsicchi, 
I1 Pianoforte, sua orzgine e sviluppo (Florence. 1876) ; A. Kraus, 
Catalogue des instrunzents de nzusique du rrttrse'e Kraus (Florence, 
1878) ; E. Brinsmead, Hzstory of the Pianoforte (London, 1879) ; 
S. Blondel, Histoire anecdotique du pzano (Paris, 1880) ; A. Reissmann, 
Illustrzrte Geschzchte der deutschen Mzlsik (Leipzig, 1880-81); A. J. 
Ellis, "History of Musical Pitch," with appendices, in Journal o f  
tlze Society o f  Arts (London, 1880) ; A. j. Hipkins, various articles 
in Grove's Dictiorzary of Music and Musicians, "History of the Piano- 
forte," with appendix, in Journal o f  the Society o f  Arts (London, 
1883), and "The Pianoforte and its Precursors," in the English 
Illustrated Magazine (London, 1884) ; 0. Bie, Hzstory o f  the Piano- 
forte (London, 1899) ; J. Bluthner and H. Gretschel, Der Piano- 
fortebau (3rd ed., Leipzig, 1909) ; S. Hansing, Das Pianoforte i n  
seinen akusttsclzen Anlagen (Schwerin, 1910); F. A. Goehllnger, Ge- 
schichte des Klavichords (Basel, 1910) ; Alfred Dolge, Pianos G 
Thezr Makers (California, 1911) ; S. Wolfenden, A Treatise on the Art 
o f  Pianoforte Construction (London, 1916) and Supplentent (London, 
19271, L. M. Nalder, The Modern Piano (London, 1927); Rosa- 
mund E. M. Harding, History of Pianoforte to 1851 (Cambridge, 
1933) ; William Braid White, Theory and Practice Pianoforte Build- 
ing (New York, 1909) ; Frances Densmore, Handbook o f  Collectton 
Musical Instruments (United States National Museum Bulletin 
136, Washington 1927) ; Fanny Morris Smith, A Noble Art (New 

cuverir~g tuo large a purlion of 1 Yurk, 18~2). (K. S.; s. A. H.; X.) 
the surface of the sound-board 
Some early makers had the mis- sr C O U R T E S Y  OF T H E  A EOLIAN co 1 
taken idea that an iron structure 28 -A 'IAY0 '"OW- 
entailed the production of a ~ ~ ~ : ~ D M O O R  DuPLm 

"metallic" tone in the instru- 
ment; but those who adhered to the use of the wooden 
frame were soon left behind, mainly owing to the extre~ine suscep- 
tibility of the pitch of such pianos to  temperature and humidity 
changes, which rendered the tuning very unstable. 

As regards the future, experiments are now being made in the 
field of electrical amplification of string tone, by means of 
electrostatic and electro-magnetic "pick-up" devices applied to 
the struck strings or the structure of the piano. Amplification 
has so far  resulted in also considerably increasing the duration 
of tone, causing blurred and confused results in the playing of 
rapid passages and staccato notes. 

These effects have so far kept such new instruments acoustically 
outside the category of pianos due t o  altered tonal character- 
istics. 

BIBLIOGRA~~~.-A. schlick, Spiegel der Orgelmachev (Mainz), 
I jI1; Berlin repr., 1869) ; S. Virdung, Musica getuscht und ausz- 
gezogen (Basel, 1.511; reprinted in facsimile, Berlin, 1882); M. 
Agricola, Musica instrunzentalts (Wittenberg, 1529) ; 0. Luscinius, 
Musurgia sive praxis nzz~sicae (Strasbourg, 1536); M. Praetorius, 
Syntagma nzuszcum, vol. i. (Wittenberg, 1615) ; vols. ii. and ili. in 
German, Wolfenbuttel, 1619; M. Mersenne, Harnzonicoru~n (Paris, 
16351, and Harnzonie ztniverselle (Paris, 1636) ; T. Mace, Musick's 
Monument (London, 1676) ; J. S. Bach, Das wohltemperirte Clavier 
(Coethen, 1722); C. P. E. Bach, Versuch uber die wahve Art das 
Clavier au spielen (Berlin, 1753); J. Adlung, Musica mechanics or- 
ganoedi (Berlin, 1768) ; C. Burney, The Present State o f  Music in 
France and Italy (London, 1771), and The Present State of Music in 
Germany, the Netherlands, etc. (London, 1772) ; W. A. Mozart, Briefe 
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PIANOFORTE MANUFACTURE. There are eighty- 
eight notes in the full compass keyboard of the pianoforte, which 
gives a range of 7+ octaves. The 49th tone from the bass end 
of the scale is called "Pitch A," and has a frequency of 440 
double vibrations per second, adopted in the United States and 
Great Britain as the standard pitch from which all others are 
tuned. Since each note has to vibrate twice as fast as the note 
of the same name an octave below, and there are twelve semi- 
tones to the octave, it follows that the semitone ratio from note 
to note must be the twelfth root of 2 ,  namely 1.05946, which is a 
geometrical progression giving the now generally adopted "equal 
temperament" tuning. Purely mathematical considerations make 
i t  essential that the string lengths should also proceed in geo- 
metrical progression, but in a slightly smaller octave ratio than 
2 :  I. In  Germany the ratio most favoured is 1.8 j.5 : I, and in Great 
Britain 1.89:1. Both of these ratios approximately allow of half- 
size increases in the gauge of wire used, twice per octave, without 
departing far from the uniform tension initially decided upon. 
The English Music Wire Gauge advances one-thousandth of an 
inch in diameter per half size, while the New Westphalian Gauge 
advances o 025 millimetre per half size, but there are irregularities 
in the English Gauge at  various places, for reasons apparently 
unknown, 

1 BACK STRING LENGTH 

IRON WREST PLANK 

FIGS. I ,  2 ,  & 3 - METHODS O F  C O N N E C T I N G  S T R I N GS  TO SOUNDBOARD 
1. Connecting of bass bridge to a sens~tive part of the soundboard, 2. Slight 
d ~ p  of string after leaving bridge on its way to hitch-plate, 3. Two methods 
of avoiding the use of wooden-plank in extreme climates. (A)  the screw 
pushes wrest-pin forward and holds i t  friction-tight, (B) the pin is held in 
a tapered hole by a nut 

I n  small instruments, whether grands or uprights, i t  is im- 
possible t o  carry theoretical string lengths throughout the piano, 
and compromises have to be made by shortening and thickening 
them in order to maintain the necessary high tension. Since short 
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and thick strings give a different and inferior tone quality it  must 
not be expected that small instruments will give a pure and 
balanced "timbre" throughout the scale. 

Cold drawn steel wire of the highest quality is specially made 
for the pianoforte trade, with a minimum breaking strength of 
r50 tons per square inch. Two types are now in favour, the 
polished and the plated. The latter has been successfully devel- 
oped, and is especially useful for export models. 

L e n g t h  of Strings.-In practice the strings of the 88th note 
are always between 5.0 and 5.5 centimetres in length, the shorter 
length being used for small instruments. From this starting 
point the succeeding lengths are calculated mathematically until 
i t  becomes necessary to  employ heavier strings weighted by means 
of one or two layers of copper wire closely and tightly spun upon 
them. I n  order to gain in length and to fix the bridge to a sensitive 
part of the sound-board, well away from its edges, about fifty of 
the bass strings (12 singles and 19 bichords) are planned to cross 
over the others, reaching to a separate and higher bridge. This 
method of "overstringing" is now general in all but the cheapest 
pianos. The lengths of the copper-covered strings are not cal- 
culated mathematically but are made so that the lowest note is 
as long as possible. Additional length is often secured by means 
of a "suspended" bridge, as shown in fig. I ,  which transmits the 
vibrations of the bridge t o  a point which should be a t  least six 
inches from the edge of the sound-board. 

It has been found that a tension of about 1601b. is advisable 
for the uncovered strings, and the diameter of wire is calculated 

from the formula , , after which the nearest gauge to this 
761. 

diameter is selected, it being impracticable to manufacture a 
different diameter for each note. In  the formula, "no is the 
number of vibrations per second, "T" the tension in lb., and "1" 
the length of the vibrating portion of the string, in centimetres. 

For the copper-covered strings some makers employ the formula 
2 0  000 T , which gives the all-over diameter of the required 

nl 
string. Others calculate the weight per centimetre instead of the 

111,250 T 
diameter, using the formula-------- n2Z2 

, afterwards spinning strings 

of the required weight, as found by experimental determinations. 
For bichord bass strings a considerable increase of tension is pro- 
vided, varying from 10 to I j%, and for the single bass strings a 
further increase of 15% and upwards, according to the size of 
the instrument. 

T h e  Sound-board.-As the strings vibrate they transmit 
pressure differences to the bridge attached to the sound-board (the 
bridge a t  the other end being as rigid as possible). The large area 
of the sound-board is thus set in motion, and this in turn agitates 
the air in  its immediate vicinity, the aim being to provide a sen- 
sitive and extremely elastic board, capable of reproducing the 
most complicated wave-forms, with as little loss of energy as 
possible. In  addition, the board must be made of material of lorn 
density and of uniform texture. 

The timber of the spruce family (Picea excelsa), when cut "on 
the quarter," answers all these requirements, the best qualities 
transmitting sound-waves along the grain at  the rate of 16,000 
feet per second and upwards. The transmission across the grain 
is about one-fourth of this speed, a difficulty which is surmounted 
by gluing bars of the same material across the back of the board 
a t  right angles to  the grain. Research in the mode of vibration 
of the sound-board has led in the present decade to refinements 
in design; a new sound-board called "Diaphragmatic" is embodied 
in all Steinway pianos since 1937. 

Most sound-boards are made with the grain running diagonally 
so that the long bridge runs almost parallel to the grain. The 
thickness is usually about all over, some manufacturers insist- 
ing, however, that the treble end should be thicker. Sound-boards 
are always fitted so that they are slightly "bucked" or high in 
the middle, as though part of the surface of a sphere of about 
6oft. radius. This shape is secured in several nays, usually the 
best being to subject the board to  a dry temperature of rzoO F. 

for some hours, and then to glue on the bars, in a slightly hol- 
lowed form. 

The subsequent expansion as the board takes up its usual 10% 

of moisture from the air coupled with the "set" secured in the 
hollowed form produces the desired curvature. Since the board 
is always under pressure from the strings it  follows that it  
behaves as an arch, which shape is retained through the rigidity 
of the rim to which it  is fixed. 

T h e  "Down-bearing."-Good contact is maintained between 
strings and bridge by leaving the bridge a little higher than the 
general level of the two extremities. The resulting pressure of the 
strings on the sound-board is known as the "down-bearing," the 
regulation of which is one of the most critical processes in piano- 
forte manufacture. I t  is agreed that about one-fortieth of the ten- 
sion is a suitable amount for each string to press upon the bridge. 
Translated into degrees this means that the bridge must stand 
high enough to allow the string to dip one and a half degrees after 
it  passes over the bridge on its way to the hitch-pin on the iron 
frame. 

Allowance has t o  be made for the fact that as the tension 
is applied the whole board is pressed down somewhat, and the 
amount of such sinking depends upon its dimensions, barring and 
support round the edge. The extra height is not measured a t  the 
bridge, but by means of a straightedge laid across where the 
string will pass, the amount of clearance at  the hitch-pin is 
allowed for. (See fig. 2.) I t  does not matter so much what the 
exact pressure is, but inequalities of pressure cause very serious 
results, affecting those strings which lie between places of ex- 
cessive pressure, and robbing them of their adequate contact with 
the bridge. Good contact-between strings and bridge is also 
maintained by means of bridge-pins which lie in the line of the 
strings and are inserted a t  an angle of 70 degrees with the plane 
of the bridge, 

By passing the string to  the left of the front pin and to the 
right of the back pin a frictional grip is secured. This practice 
is almost universal, an outstanding departure being Messrs. 
Broadwood's method of screwing studs to the bridge and passing 
the strings through these. Previous efforts to  provide a studded 
bridge have been biscarded owing to the studs \Yorking loose and 
causing falseness of tone, but Messrs. Broadwood claim to have 
overcome this difficulty. 

Tone  a n d  Overtones.-Pianoforte tone is compound, each 
note consisting of a fundamental tone and its overtones, which, 
sounding together, form the "harmonic series," with their vibra- 
tion rates in the ratio of I : 2 :3 :4, etc. For instance, the tone of 
"middle C" has for harmonics the following notes, the frequencies 
of which are inserted in brackets: C (261.6), the fundamental; 
c (523.25). G (783.991, C (1046.51, E (1318.571, G (1567.9), 
B flat (1864.6 j ) ,  C (2og3), D (2349.3) and so on. If these notes 
be played together as a chord it will be a t  once detected that 
the harmonics blend together pleasingly, with the exception of the 
seventh and ninth which are dissonant. By striking the strings a t  
one-eighth of their length from the fixed end, i t  is believed that 
the best tone quality is produced, whether by discouraging the 
~ i t h  and 9th harmonics or by encouraging the 4th is not yet 
scientifically proved. This strike proportion is used for all notes 
from the bass up to or near the 51st note, after which other 
considerations make it  necessary to strike the string gradually 
nearer the end, the fraction a t  the extreme treble being em- 
pirically decided upon a t  about &. Since the discordant har- 
monics of these notes are very weak and even beyond the limits 
of human audition i t  does not matter if they are produced, the 
striking point being arranged t o  allow of a quicker recoil of the 
hammer from the string. 

Toning  t h e  Hammers.-The process known as <'toningM or 
"voicing" the hammers is an attempt to control the time of contact 
between hammer and string, a soft hammer staying long enough 
to damp out some of the unwanted overtones, while a hard-nosed 
hammer accentuates them. If a string vibrates a thousand times 
per second, its "periodic time" is one-thousandth of a second, and 
experiment proves that the best tone is emitted if the hammer 
is toned so that contact is maintained for about half this period, 
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English and German felts are used wherever the highest quality is 
required, their resiliency being the desirable property. Great pres- 
sure is used in modern hammer-making and the density at  the 
treble end where the hammer dimensions are small, is more than 
double that of the bass hammers. The toner, by means of pricking 
the felt, lessens the hardness a t  and beneath the nose of the hain- 
mer. In  this he is entirely guided by his ear, the aim being to 
eliminate undesirable tone components and secure an evenly 
graded scale, with no audible break between the treble and bass 
strings. 

T h e  Action.-The hammers are actuated by a system of levers 
known as the "action," which is now made by firms specializing 
in this unit alone, rather than by the piano manufacturer himself. 
The noses of the hammers rest a t  a distance of two inches from 
the strings, but if a note is held down after having been played, 
the hammer is "checked" when it  has rebounded five-eighths of 
an inch, so that the blow can be repeated rapidly. When the key 
is half-way down, the felt "damper" is lifted from the strings and 
remains lifted until the key is released. 

Pedals.-The tone is modified by means of two pedals, the 
left-hand pedal taking the harnmerq nparer to the string., and thus 
decreasing the force of the blow. Sometimes the whole action 
is shifted to the right, so that the hammer only strikes two strings 
instead of three. The right-hand pedal lifts all the dampers from 
the strings so as to sustain harmonies as long as required, and 
not merely for increased power. I n  America a central pedal is 
often added, called the "Sostenuto," which, instead of lifting all 
the dampers, affects only those which happen to be already lifted, 
keeping them so until the pedal is released. Thus one is able t o  
sustain a chord, leaving the hand free for other notes. 

The ideal point of contact for the dampers is a t  the same place 
as the striking point, and in grand pianos this is approximately 
arranged, the dampers lying along the strike line above the strings, 
and operated by gravity only. I n  upright pianos a position just 
under the strike line is favoured, such actions being known as 
"under-damper," and the pressure obtained by springs. The 
cheaper piano is sometimes provided with an older type wherein 
the damper is operated by gravity a t  a point just above the ham- 
mers. This is known as the "over-damper" action, and although 
the vibrations of the strings are of less amplitude above the 
hammer-line than below i t ,  a well-made over-damper action is 
still in favour by certain Continental makers of repute, owing t o  
its more effective silencing of the harmonics. 

Touch.-The depth of touch for the keys has been standardized 
in all countries a t  9 millimetres, with an additional millimetre to  
allow for the locking of the check and the free escapement of the 
"Jack" lever. The pivoting of the key has to be so placed as to 
give the correct amount of lift a t  the other end, usually about 6 
millimetres, but varying a-little with the different makes of action. 
The best "touch" is secured if the keys slope backwards a little 
when at  rest, becoming exactly level when half depressed. At this 
point begins the extra load due to the lifting of the dampers, but 
the momentum already gained is sufficient to render it unnotice- 
able. A "touch weight" is used during the regulating of the action, 
so that when it  is placed upon the end of the key, and suddenly 
released, the force exerted is just sufficient to make the note 
sound faintly. This "dead weight" of touch is not standardized, 
but averages 60 grammes in the bass, down to 48 grammes in 
the treble. 

Frame.-The iron frame, urhich takes most of the load exerted 
by the pull of the 220-odd strings, is cast in one piece a t  the 
foundry, from an iron pattern which has been made 1% larger 
than the finished frame, in order to allow for the contraction of 
the casting during cooling. 

T u n i n g  Pins.-The tuning pins of mild steel, about 7 milli- 
metres in diameter, are driven into a wrest-plank of quartered 
beech or maple, usually of ply construction to prevent splitting. 
The holes are bored slightly smaller than the pins, a ratio of 15: I 7 
giving the correct amount of tightness. Since the plank is bolted 
to  the iron frame and glued to the wooden back it  follows that 
the load is shared between the frame and the back, the tendency 
in cheaper construction being to eliminate the wooden back alto- 

ether. The wrest-plank is often covered with a web of iron into 
vhich maple plugs have been driven, the tuning pins passing 
hrough these plugs into the plank. This method has proved 
~opular and has been adopted in many upright and grand pianos. 
'atent methods of securing the tuning-pins have been introduced 
rom time to time, but the method above described would seem 
~kely to survive all others, being efficient, inexpensive and free 
rom complications. 

For tropical climates, an all-metal wrest-plank has been de- 
igned, the wrest-pins being held "friction tight" from the back 

1 of the plank. Fig. 3 shows an 
:IN= 

' RIM 

~ u s t r a l i a n  and a German method 
of providing sufficient hold for 
the pin, a t  the same time allo~v- 
ing it  to be adjusted finely by 
the tuner. In  order t o  prevent 
the two surfaces from rusting to- 
gether, a very fine grade of gra- 
phite is used as a lubricant. The 
washers have a projection which 
fits into a slot running down the 
threaded portion of the pin, 
which ensires that they move 

FIG. 4.- STEINWAY GRAND CASE- with i t  during all adjust- 
WORK, SHOWING PARTS ments. 

Standardization.- The similarity in methods and design of 
he leading manufacturers in all countries is accounted for by the 
~ecessity for standardization of the keyboard, its height from the 
ioor, the provision of room for the knees, the situation of the 

' 

)edals, and the natural laws controlling the vibration of stretched 
trings. I n  the upright piano the wooden back forms a convenient 
lase to which the ends of the case are glued, besides being the 
neans for securing rigidity for the edges of the sound-board and 
1 support for both iron frame and wrest-plank. 

The peculiar form of the grand piano enables an immensely 
,trong inner rim to be built up in one continuous bend, into which 
racings are dove-tailed, and to which the key-bottom (support- 
ng the key-board) is secured. This inner rim, on which the 
jound-board and iron frame are fastened, may be six inches deep, 
ind from I? to IY thick. Additional rigidity is further pro- 
iided by gluing this unit to an outer rim, also of ply formation, 
ibout a foot deep and from I" to I+" thick. The skeleton forma- 
ion of the case-work of a large Steinway grand is shown in fig. 4, 
)ut it  must be remembered that the lateral stiffness of such a 
Lructure varies inversely as the cube of its length, and therefore 
!mall grands do not need such elaborate re-inforcement, the very 
,mallest (4  ft. 3 in. to 4 it .  6 in. in length) often having no brac- 
ngs a t  all. (S. A. H.; X.) 

See the BIBLIOGRAPHY under PI~WOFORTE; also Grove's Dictionary 
75 Music and Musicians. 

PIANOLA: see PLAYER-PIANO. 
PIANOSA (anc. Plataasia), an island of Italy, belonging to the 

~rovince of Leghorn, and forming part of the commune of Campo 
lell' Elba, from which it  is 1 1  mi. S.W. Population 908. As its 
lame indicates, i t  is quite flat, and the highest point is only 95 ft .  
ibove sea-level. I ts  area is 6 sq.mi. The discovery of numerous 
rossilized bones of animals show that it  was still united to the 
nainland in the quaternary period. Traces of human habitation 
n the neolithic period have been found. Augustus banished to it  
lis grandson, Agrippa Postumus, and some ruins of baths near 
.he harbour still bear his name. I t  was depopulated in 15 53 by 
.he Turkish fleet, and only resettled in 1835. 

PIARISTS, the popular name of a Catholic educational or- 
ler, the "clerici regulares scholarum piarzrm," the Pauline Con- 
:regation of the Mother of God, founded by Joseph of Calasanza 
i t  Rome in the beginning of the 17th century. Here he organized, 
n 1607, a brotherhood which ultimately, in 1617, became an 
ndependent Congregation, numbering at  that time fifteen priests, 
~ n d e r  Calasanza as their head. To  the three usual vows they 
tdded a fourth, that of devotion to the gratuitous instruction of 
youth. I n  1622 the Congregation received a new constitution 
From Gregory XV, and had all the privileges of the mendicant 
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orders conferred upon it. The Piarists, who are not numerous, 
are found chiefly in Italy, Spain, the West Indies, Germany and 
Austria. 

BIBLIOGRAPHY.-S~~ M. Heimbucher, Orden und Kongregationen 
(1897) ii. 271; articles by 0. Zockler in Herzog-Hauck's Realency- 
klopudie fiir protestantisclze Theologie (rgoq), vol. xv.; C. Kniel in 
Wetzer und Welte's Kirchenlexikon (rags), vol. ix. and art. "Piarists" 
in the Catholic Encyclopaedia. 

PIAROAN, an independent linguistic stock of South Ameri- 
can Indians, named from the Piaroas, one of its most important 
tribes. The Piaroan tribes live in the region of the Venezuelan- 
Colombian border, along the Orinoco river between the Sipapo 
and the Matabeni, and on the course of the latter river, the Zama 
and lower Vichada. The Piaroas are described as a forest rather 
than a river people, using bark canoes constructed for temporary 
purposes only. Their houses are communal, and are circular and 
conical in shape, built of thatch. They are agricultural, using 
manioc as their main food and but little maize. 

See J .  Chaffanjon, L'Orenoque et le Caura (Paris, 1889) ; A. von 
Humboldt, Personal Narrative of Travels to the Eq~tinoctial Regions, 
etc. (London, 1818). 

PIASTRE, a monetary unit of Turkey, Egypt, and Indo-China, 
loo  piastres making one Turkish or Egyptian pound. In  Turkey 
until 1933 the piastre was a si!ver coin containing 1,203 grammes 
of silver, 830 fine; at this date it was replaced by a nickel 
coin, the silver being gradually withdrawn; in Egypt. also 
formerly of silver (1.4 grammes, 833 fine) it  is now of nickel. 
and a t  part equals 974 to the f ;  the piastre of Indo-China is 
equal to 10 francs, and is now issued only in paper. 

PIATRA (Neamtu), the capital of the department of Neamtu. 
Rumania, situated on the left bank of the river Bistrita, where 
it  cuts a way through the Carpathian foothills. Pop. (1930) 30,- 
211. A branch railway passes through the town, and a t  Bacau 
meets the main Czernowitz-Galatz line. The church of St. John's 
(or the Prince's) monastery was founded in 1497 by Stephen the 
Great. There are saw-mills and textile factories in Piatra, which 
has a considerable trade in wine and timber, and is also a popular 
summer resort. Neamtu is one of the most densely forested re- 
gions in Moldavia. 

PIATTI, CARLO ALFRED0 ( I  82 2-I~OI ), Italian violon- 
cellist, was born at  Bergamo on Jan. 8, 1822. H e  was the son of a 
violinist, and became a pupil a t  the conservatorio of Milan. From 
1838 onwards he journeyed over Europe, playing with extraordi- 
nary success in all the important cities of the Continent. H e  retired 
from public life, owing to a severe illness, in 1897. 

PIAU~ or PIAUHY, a northeastern state of Brazil, bounded 
north and west by Maranhso, east by Ceari, Pernambuco and 
Baia, and south by Baia. I t  has a few miles of Atlantic coast 
line on the north, and the Rio Parnaiba forms the boundary line 
with Maranhgo throughout its entire length. Area, 94,819 sq.mi.; 
pop. (1940) 826,320. Part of the state on the Atlantic coast and 
along the lower Parnaiba is low, swampy and malarial. South of 
this the country rises gradually to  a high plateau with open canz- 
pos. This plateau region is drained by numerous tributaries of 
the Parnaiba, chief of which are the Urussui, the CanindC and 
its tributary the Piaui, the Gurgueia and its tributary the Paraim, 
which drains the large inland lake of Parnagui, the Longa, and 
the Poti, which has its source in  thc state of Ceari. The Parnaiba 
is navigable for boats of 3 ft. draught up  to Nova York, a few 
mi!es above the mouth of the Gurgueia. The climate is hot and 
humid in the lowlands and along the lower Parnaiba, but in the 
uplands it  is dry with high sun temperatures and cool nights. 
The principal industry is  stock-raising, which dates from the first 
settlement in  1674 by Domingos Afonso Mafrense, who estab- 
lished here a large number of cattle ranges. A secondary indus- 
t ry is the raising of goats. The agricultural products are cotton, 
sugar and tobacco. Much cotton is grown, and some of it  manu- 
factured. Forest products include rubber, carnauba wax and dye- 
woods. The exports include hides, skins, rubber, wax, tobacco 
and cotton. The capital is Teresina, on the right bank of the Par- 
naiba, 250 mi. above Parnaiba (town), with which it  is connected 
by a line of light-draught river boats. The town dates from 1852, 
is attractivelv situated, and is regularly laid out with broad, 

straight str2ets crossing each other a t  right angles. The population 
of the municipio in 1940 was 68,520, which includes a large rural 
district. Other municipios with their populations in 1940 are 
Oeiras (38,634)) founded in 1718 under the name of Moxa; 
Amarante (16,613); V a l e n ~ a  (41,027); and Campo Maior (30,- 
406). 

PIAVE, a river in Italy, which played an important part in 
the latter period of the World War on the Italian front. I t  rises 
under the Paralba pass in the Carnic Alps .:nd flows in a south- 
westerly direction past Belluno as far as Feltre and then turns 
to the south-east, flowing into the sea at  Cortellazzo to the 
north-east of Venice, with another, older mouth nearer to  Venice. 
I ts  course is 2 2 0  km. in length. I t s  depth and width vary very con- 
siderably according to the seasons of the year, a fact which had 
an important bearing on the operations along its banks. I n  its 
lower reaches its bed is a vast extent of gravel only filled in times 
of heavy rains or a t  the melting of the snows. After the Austro- 
German break-through a t  Caporetto in October 1917, the re- 
mains of the Italian 11. army and all the 111. fell back on the 
Piave between Pederobba and the sea and were reconstituted be- 
hind that river. The Austrians made repeated attempts to  cross 
the river in the Nov. and Dec. battles, but were eventually driven 
back on to the left bank. For a time some British troops held a 
sector of the Piave front, but they were afterwards transferred to  
the Asiago plateau. On June 15, 1918 the Austrians delivered a 
general attack along the greater part of the Italian front, known 
as the battle of the Piave, their object being to break through 
into the rich agricultural area of the Veneto. They concentrated 
their attacks on the sector between Falzh di Piave and Nervesa 
(opposite the Montello hill, rising along the right bank), and on 
that between the Grave di Papadopoli, a gravel covered island 
in the river, and Musile. Two Austrian forces succeeded in get- 
ting across and occupied half of the Montello and some other 
points, but were forced by Italian counter-attacks to recross the 
Piave, after suffering heavy losses. Later an Italian local attack 
resulted in the conquest of the area between the old and the new 
Piave near the estuary. I n  Oct. 1918 an Italian offensive on a 
large scale was effected. The battle, which takes its name from 
Vittorio Veneto, east of the Piave, began on October 23, but did 
not extend to the Piave until the 27th. On that day a small mixed 
Italian force crossed the river near Valdobbiadene and a part of 
the X. army also crossed the Piave a t  the Grave di Papadopoli 
(this army, commanded by  the earl of Cavan, comprised two 
British divisions). The bridges of the VIII.  army were swept 
away by the current and the regiments which had got across were 
isolated, and as the British forces which had crossed were not 
strong enough to outflank the Austrians on the dominant position 
of San Salvatore, Gen. Caviglia, commander of the VIII.  army, 
sent his XVIII.  corps across on the British bridges; while that 
corps advanced up the river the British pushed east towards the 
Monticano; thus by the 29th the Austrian forces on the Piave 
were cut in half. On the 30th the bulk of the Italian attacking 
forces were across the river and the Austrians in full retreat. 

PIAZZA ARMERINA, a city of Sicily, in the province of 
Caltanisetta, 43 m. W. of Catania; 2,360 ft. above sea-level. 
Pop. (1936) 22,815 ( t o m ) ,  24, j27 (commune). I t  has a 16th- 
century cathedral, with a fine Norman campanile, and some of 
the houses and churches show Norman or Gothic architecture. 
The town was founded in the 12th century, and the inhabitants 
are of Lombard origin, and still speak a dialect of their own. 

PIAZZI, GIUSEPPE (1746-1826), Italian astronomer, was 
born at Ponte, in the Valtellina, on July 16, 1746. H e  discovered, 
on Jan. I ,  1801, the first asteroid or minor planet, to  which he 
gave the name of Ceres. H e  died a t  Naples on July 22, 1826. 

See B. E. Maineri, L'Astronomo Giuseppe Piazzi (Milan, 1871) ; 
R. Wolf, Biographien, Bd. iv. p. 27j; Monatliche Correspondenz 
(1810; portrait), xxi. 46; Astr. Jahrbuch, liv. 218; Bulletin des 
sciences (1826), vi. 339; Edin. Journal o f  Science (1827), vi. 193; 
Memoirs Roy.  Astr. Soc. iii. 119; R. Grant, Hist. Phys. Astronomy, 
P P  238, 510, 549. 

PIBRAC, GUY DU FAUR, SEIGNEUR DE (1529--1584), 
French jurist and poet, was born a t  Toulouse. H e  studied law 
there with Jacques Cujas, and afterwards a t  Padua. I n  1548 he 
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was admitted to the bar a t  Toulouse, and rose to be juge-nzuge, 
an office in Languedocian cities about equal to that of pre'v8t. 
H e  was selected in 1562 as one of the three representatives of 
the king of France at  the council of Trent. In  1565 he became 
general advocate to the parlement of Paris, and extended the 
renaissance in jurisprudence which was transforming French jus- 
tice. I n  1573 he was sent by Charles IX.  to accompany, as chan- 
cellor, his brother Henry (afterwards Henry 111.) to Poland, 
of which Henry had been elected king. H e  was employed in ne- 
gotiations with the so-called politiques, whom he managed to keep 
quiet for a while. I n  15 78 he became the chancellor of Marguerite 
of France, queen of Navarre, H e  died in 1584. H e  was the friend 
of Ronsard, de Thou and L'H8pita1, and left, among other literary 
remains, elegant and sententious qz~atraines. 

PICA, the European representative of a group of diminutive 
rodent mammals, also known as tailless hares, mouse-hares, or 
piping hares, constituting the family Ochotonidae with the single 
genus Ochotoiza. From the more typical hares and rabbits they 
differ by the short and rounded ears, the absence of a tail, the 
shorter hind-limbs, and by complete collar-bones. The soles of 
the feet are hairy, and the fur is soft and thick Picas are inhab- 
itants of cold and desert regions. They dwell in the chinks be- 
tween rocks, or in burrows, although one Himalayan species 
frequents pine-forests. They are very active, and most of the 
species utter a piping or whistling cry. They store up a supply of 
grass for winter use. The Himalayan roylei may be seen in the 
daytime, but most kinds are nocturnal. The Siberian species, 
0. alpina, ranges into eastern Europe, but Central Asia is the 
headquarters, although a few species range into Arctic America 
and the Rocky Mountains. I n  size picas may be compared to 
guinea-pigs. There are several extinct genera. 

See RODENTIA; also J .  L. Bouhote, "The Mouse-hares of the genus 
Ochotona," Proc. Zool. Soc. (London, 1905). 

In p r i n t i n g  pica is a type in size smaller than "English" and 
bigger than "Small pica." I t  is also known as 12 point. The 
following passage is printed in pica: 

Types are of various sizes, and the sizes are clas- 
sified according to the dimensions of their "ems" or 
bodies. 

"Pica" is the common standard of measurement in printing 
offices. The unit is a single letter of pica type called an "em." 

PICARD, JEAN (1620-1682), French astronomer, was born 
on July 21, 1620, a t  La Flkche, Anjou. After acting as prior of 
RillC, Anjou, for some years, he went to Paris and was admitted 
to the Academy of Sciences as an astronomer in 1666. In  1671 
he went to  examine Tycho Brahe's observatory, Uraniborg, in 
Denmark, and returned with some of the originals of Tycho's 
work. Picard's measurement between Mahoisine and Amiens 
provided the first accurate measure of a degree of a meridian, 
and was used by Newton to verify his theory of gravitation. 
Picard founded La Connaissance des Temps in 1679, and edited 
it  until his death on July 12, 1682. 

His works are published in the 6th and 7th vols. of the Memoires 
of the Academy of Sciences. 

PICARD, LOUIS JOSEPH ERNEST (1821-18 7 j ) ,  
French politician, was born in Paris on Dec. 26, 1821, and joined 
the Parisian bar. I n  18 71 he accompanied Jules Favre to Ver- 
sailles to  arrange the capitulation of Paris, and in February he 
became minister of the interior in Thiers's cabinet. Attacked both 
by the Monarchist and the Republican press, he resigned in May. 
Later in the year he was sent as ambassador to Brussels. On his 
return t o  Paris in  1873 he resumed his seat in the Left centre, 
and in 1875 became life senator. H e  died in Paris on May 13, 
1877. 

PICARDY, an old province of France, bounded north by 
Hainaut and Artois, on the east by Champagne, on the south by 
the fle de France, and on the west by Normandy and the English 
channel. I t s  maritime frontier ran from the mouth of the Aa to 
the cliffs of Caux, and it  included the whole of the basin of the 
Somme and part of that of the Oise. The chief towns of Picardy 
were Amiens, Boulogne, Abbeville, Laon, Soissons, Montreuil, 

PCronne, Beauvais, Montdidier, St. Quentin and Noyon. I t s  prin- 
cipal rivers were the Somme and the Oise. Picardy formed part of 
the archdiocese of Reims. I t s  bishoprics were Amiens, Beauvais, 
Senlis, Soissons, Noyon and Laon, and it  contained the ancient 
abbeys of Corbie, St. ValCry and St. Riquier. In  I 789 the province 
of Picardy was covered by the three bishoprics of Amiens, Noyon 
and Boulogne. I t  was one of the provinces of the five great 
fermes. I ts  area now forms the department of the Somme and 
parts of the departments of Pas de Calais, Aisne and Oise. 

The name of Picardy does not appear until the 13th century. At 
that time the province was divided into the two bailliages of 
Amiens and Vermandois, but its regular organization as part of the 
kingdom of France only dates from the beginning of the 16th cen- 
tury, when it was divided into north and south Picardy. North 
Picardy, or Picardy proper, formed one of the great military 
governorships of the kingdom, while south Picardy was included 
in the fle de France. 

Under the Romans, Picardy was part of Belgica secunda; i t  was 
inhabited by the Morini, the Ambiani, the Veromandui, the Bello- 
vaci and the Suessiones, whose names still appear in Amiens, Ver- 
mandois, Beauvais and Soissons. I n  the 5th century Picardy be- 
came the centre of Merovingian France. Clovis had his first capi- 
tal a t  Soissons; Charlemagne had his a t  Noyon, and Laon was the 
capital and the refuge of the later Carolingian sovereigns. 

During the later feudal period Picardy was the home of the 
counts of Vermandois, of Clermont and of Ponthieu, the sire of 
Coucy, and others. The dukes of Burgundy were anxious to  annex 
Picardy; in 143 j ,  by the famous treaty of Arras, the royal towns 
and lands in the valley of the Somme were ceded by  King Charles 
VII. to Burgundy. However, after the death of Charles the Bold 
in 1477 Picardy was finally united with the crown of France. 
The province was early an industrial district. Flemish immigrants 
brought with them the lucrative trade of weaving cloth, and the 
Somme towns were soon competing with those of Flanders. The 
Picard towns were noted for their love of independence, which 
often brought them into collision with the kings of France during 
the 13th century. At a later time the province received a number 
of Spanish immigrants. I n  the middle ages the Picards formed one 
of the four "nations" recognized in the organization of the Uni- 
versity of Paris. 

See A. Labourt, Essai sur Porigine des villes de Picardie (Amiens, 
1840) ; P. N. Grenier, Introduction ci Phistoire gtntrale de la province 
de Picardie (Amiens, 1856) ; and H. Carnoy, Litttrature orale de la 
Picardie (1883). 

PICARESQUE NOVEL, THE. This special form of the 
roman d'aventures may be defined as the prose autobiography of 
a real or fictitious personage who describes his experiences as a 
social parasite, and who satirizes the society which he has ex- 
ploited. The picaroon, or rogue type. is represented by  Encolpios, 
Ascyltos and Giton in the Satyricon, which tradition ascribes to  
Petronius; it  persists in Lucian, in the Roman de Renart,  in the 
fcbliaux and in other works popular during the middle ages. But 
in its final form the picaresque novel may be regarded as a Spanish 
invention. The word picaro is first used, apparently, in  a letter 
written by Eugenio de Salazar a t  Toledo on April IS, 1560; the 
etymology which derives picaro from picar ( to  pick up) is unsatis- 
factory to  philologists, but i t  suggests the picaroon's chief busi- 
ness in life. A connection with French picoreur (praedator) is 
possible. The earliest application of the expression picaro to  a 
character in fiction occurs in Mateo Alemin's Guzmdn de Al- 
farache ( I  599). But a genuine novela picaresca existed in Spain 
before the word picaro became generally current. 

Spanish Examples.-The earliest specimen of the kind is La 
Vida de Lazarillo de Tormes y de sus fortunas y adversidades, 
an anonymous tale long attributed, on insufficient grounds, to  
Diego Hurtado de Mendoza (q.v.) .  The authorship of this bril- 
liant book and the circumstances of its publication are obscure; 
however, i t  was certainly issued not later than 1554 (in three 
editions), and was thrice reprinted before 1559, when i t  was 
placed on the Index. Imitations of so successful a story were 
inevitable, and as early as 1555 there appeared a t  Antwerp La 
segunda parte de Lazarillo de Tormes, an anonymous sequel 
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which completely misinterpreted the irreverent wit of the original 
The first part had been prohibited because of its attacks on the 
clergy; in the second part the hero is presented as a devout youth 
transformed into a tunny. Another sequel, by Juan de Luna, was 
published at  Paris in 1620. Meanwhile, many surreptitious copies 
of the first part were introduced into Spain; the Inquisition finally 
gave up the attempt to  suppress it, and in 1573 an expurgated 
edition was authorized. I n  1599 Mateo Alemin (q.v.) published 
the Primera parte de Gzrzmdn de Alfarache. I t  is modelled upon 
Lazarillo de Tormes, being the autobiography of the son of a 
ruined Genoese money-lender; but the writer indulges in  a tedious 
series of moralizings. This contrasts sharply with the laconic 
cynicism of Lazarillo de Tormes; but Guzmdn de Alfarache is 
richer in invention, in variety of episode and in the presentation 
of character. I t s  extraordinary popularity tempted a Valencian 
lawyer named Juan JosC Marti to  publish a Segunda parte de la 
vida del picaro Guzmdn de Alfarache (1602) under the pseudonym 
of Mateo Lujin de Sayavedra; but in 1604 Alemin brought out 
the true continuation. A third part, written in Spanish by the 
Portuguese Felix Machado de Silva, Marques de Montebilo, was 
first printed in 1927. The Viaje entretenido (1603) of Agustin 
de Rojas is a realistic account of the writer's experiences as a 
strolling actor and playwright, and, apart from its considerable 
literary merits, it is an invaluable contribution to the history of 
the Spanish stage as well as a graphic record of contemporary 
low life. 

The next in chronological order of the Spanish picaresque tales 
is La Picara Justina (1605), the history of a woman picaroon, 
which it  has long been customary to ascribe to  AndrCs PCrez, a 
Dominican monk; there is, however, no good reason to suppose 
that the name of Francisco L6pez de Ubeda on the title-page is a 
pseudonym. The Picara Justina has wrongly acquired a reputation 
for indecency; its real defects are an affected diction and a want 
of originality. The Picara Justina is now read solely by phi- 
lologists in quest of verbal eccentricities. Gines de Pasamonte, 
one of the secondary figures in Don Quixote (1605-IS), is a 
singularly vivid sketch of the Spanish rogue, and in the comedy 
entitled Pedro de Urdemalas Cervantes again presents a brilliant 
panorama of picaresque existence. He returns to  the subject in 
Rinconete y Cortadillo and in the Coloquio de 10s perros, two of 
the best stories in the Novelas ejemplares (1613). I n  the Viaje 
del mundo (1614) the zealous missionary Pedro de Cevallos inter- 
polates amusing tales of what befell him in the slums of Anda- 
lusia before he fled from justice to America. I n  El Pasajero 
(1617) Crist6bal Suirez de Figueroa fills in the sketch of the 
knavish innkeeper already outlined by Cervantes in Don Quixote. 
Evidence of the widely diffused taste for picaresque literature is 
found in Enriqzlez de Castro (1617), a story in Spanish by the 
Frenchman Franqois Loubayssin de Lamarca. 

The roving instinct of Vicente Martinez Espinel (q.v.) had led 
him into strange and dangerous company before and after his 
ordination as a priest, and his Relaciones de la vida del escudero 
Marcos de Obregdn (1618) is remarkable for a baffling compound 
of fact with fiction written in the lucid style of which Espinel 
was a master; i t  was largely utilized by Le Sage in GiZ Blas. 
Within five months of its publication a t  Madrid a fragmentary 
French version by the Sieur d'Audiguier was issued at  Paris, and 
a t  Paris also there appeared a Spanish picaresque story entitled 
La desordenada codicia de 10s bienes ajenos (1619), ascribed con- 
jecturally to  a certain Dr.  Carlos Garcia, who reports his conver- 
sation with a garrulous gaol-bird, and appends a glossary of slang 
terms used by the confraternity of thieves. Every kind of pica- 
roon is portrayed with intelligent sympathy by Alonso Jer6nimo 
de Salas Barbadillo, who is always described as a picaresque 
novelist; yet he so constantly neglects the recognized conventions 
of the Spanish school that his right to the title is disputable. Thus 
in L a  Hija de Celestina (1612) he abandons the autobiographical 
form, in El subtil cordobe's Pedro de Urdemalas (1620) he alter- 
nates between dialogue and verse, and in El Necio bien afortunado 
(1621) the chief character is rather a cunning dolt than a suc- 
cessful scoundrel. The pretence of warning newcomers against 
the iwurnerable occasions of sin in the capital is solemnly kept 

up by Antonio Liiian y Verdugo in his Gzlia y avisos de forasteros 
que vienen a la corte (1620), but in most of his tales there is more 
entertainment than decorum. 

An unusual gravity of intention is visible in Jer6nimo de Alcalk 
Yaiiez y Ribera's Alonso, wozo de muchos amos (1624-26), in 
which the repentant picaro Alonso, now a lay brother, tells the 
story of his past life t o  the superior of the monastery in which 
he has taken refuge. 

At about this time there lived in Spain an ex-nun named 
Catalina de Erauso, who fled from her convent, dressed herself 
in men's clothes, enlisted, was promoted ensign and saw more of 
life than any other nun in history. Her adventures arrested the 
attention of De Quincey, who would seem to have read them in a 
Spanish original which has been admirably translated since then 
by the French poet JosC Maria de Heredia. The Spanish original, 
in its existing form, was issued no earlier than 1829 by  Joaquin 
Maria de Ferrer, whose character is not a satisfactory guarantee 
of the work's authenticity; but its interest is unquestionable. No 
such suspicion attaches to  the Vida of Alonso de Contreras, first 
published in 1899, in which every convention of the picaresque 
novel is faithfully observed, and the incidents are no doubt sub- 
stantially true, though this ex-captain, like most converts, judges 
his own past with unnecessary harshness. This subtle form of 
vanity also pervades the Comentarios de el desengaiiado de si 
mismo of Diego Duque de Estrada, a rakish soldier and inferior 
dramatist whose autobiography (begun in 1614 and continued at  
~ntervals during many years) was not printed till 1860. A far  
higher order of talent distinguishes the Capitulaciones de la vida 
i e  la corte y oficios entretenidos e n  ella, a bitterly unsparing 
review of picaresque life written by the great satirist Francisco 
3 m e z  de Quevedo y Villegas (q .v , ) .  These thumbnail sketches 
were the preparatory studies worked up into the more elaborate 
L'ida del buscdn D o n  Pablos (1626), the cleverest and most re- 
volting book of its class. 

The Varia fortuna del soldado Pindaro (1626) added nothing 
o the established reputation of Gonzalo de CCspedes y Meneses. 
4lonso de Castillo Sol6rzano (q.v.) tempted the public with three 
3icaresque stories published in quick succession: L a  NiZa de 10s 
mbustes ,  Teresa de Manzanares (1634), the Aventuras del 
Bachiller Trapaza (1637) and a sequel to  the latter entitled La 
Sarduiia de Sevilla (1642). But the style was no longer welcomed 
~ i t h  the old enthusiasm in Spain. The Bachiller Trapaza was 
lestined to be continued by Mateo da Silva Cabral in Portugal 
tnd to be exploited by Le Sage who likewise utilized in Gil Blas 
:pisodes taken from El Siglo pitagdrico (1644), the work of 
4ntonio Enriquez G6mez (q.v.). The primitive rogue returns t o  
he scene in La Vida y hechos de Estebanillo Gonzdlez (1646). Le 
Sage drew upon him in the Historie d'Estevanille Gonzdlez. 

Outside Spain.-Meanwhile, the rogue had forced his way 
nto other European literatures. The Antwerp continuation (155 5) 
)f Lazarillo de Tormes brought the original t o  the notice of 
~orthern readers, and this first part was translated into French 
~y Jean Saugrain in I 560, a new edition being called for in the 
.allowing year. A Dutch version was issued anonymously in  1579, 
ind it  seems extremely likely that the book had been translated 
nto English before this date. 

The first known edition of David Rowland's version of Laza- 
*illo de Tormes is dated 1586, but as a licence to  print a transla- 
ion of this tale was granted on July 22, I 568-69, it  is probable 
hat a I 576 edition which appears in the Harleian catalogue really 
sxisted. Numerous reprints ( I  599, 1639, 1669-70, 1672, 1677) 
:o to prove that Lazarillo de Tormes was very popular, and that 
Shakespeare had read it  seems t o  follow from an allusion in M u c h  
4do about Nothing (Act. II . ,  sc. i .):  "Now you strike like the 
~ l i n d  man; 'twas the boy that stole your meat, and you will beat 
he post." To Thomas Nash belongs the credit, such as i t  is, of 
3eing the first to write a picaresque novel in  English: The  U?z- 
fortunate Traveller; or the L i f e  o f  Jack Wi l ton  (I 594). Nash led 
he way, and a reference to "Spanish pickaroes" in Middleton's 
Spanish Gipsie indicates that the picaroon type had speedily be- 
:ome familiar enough for London playgoers t o  understand the 
.eference. Interest in picaresque literature was kept alive in 
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England by James Mabbe's admirable version (1622) of Guzmdn 
de Alfarache; by T h e  S o n  of the  Rogue or the Politic Thie f  
(r638), an anonymous translation, done through the French, of 
La desordenada codicie; and by another anonymous translation 
(1657), likewise done through the Erench, of Quevedo's Buscdn. 
The result of this campaign was T h e  E?zglish Rogue described in 
the  Li fe  of Meriton. Latroon, a w i t t y  Extravagant (1665), by 
Richard Head and Francis Kirkman. 

I t  is not till Defoe's time that the English picaresque novel 
acquires any real importance. There is a female picaroon in Moll 
Flanders, and, as Defoe read Spanish, it  is conceivable that Moll 
Flanders was suggested by  the Picara Jzdstina; but this re- 
semblance does not make a picaresque novel of Moll Flanders. 
The satirical spirit which is lacking in Moll Flanders is abun- 
dantly present in Colonel Jack,  which bravely aims a t  exhibiting 
"vice and all kinds of wickedness attended with misery." Hence- 
forward the picaroon is naturalized in English literature, and is 
gloriously reincarnated in Fielding's Jonathan Wi ld  and in Smol- 
lett's Ferdinand, Count Fatlzom. 

The Dutch translation of Lazarillo de Tormes  (1579) did not 
enable the picaresque novel to strike root in Holland, yet from 
it is derived one of the best Dutch comedies, D e  Spaensche 
Brabander Jerolimo (1616) of Gerbrand Bredero. A German 
translation of Guzmdlt  d e  Alfarache was published by Aegidius 
Alberitnus in 1615; both Lasarillo and Re'nconete y Cortadillo 
were translated by Niclas Ulenhart in 1716, and in 1627 there 
appeared an anonymous version of the Picara Justina. The 
Spanish tradition was followed by Martin Frewden in a con- 
tinuation (1626) of Guzmdn  de Alfarache, but the only original 
picaresque novel of real value in  German is Grimmelhausen's 
Simplicissimus. The attempt to  acclimatize the picaresque novel 
in Italy failed completely. 

The first translation of the Novelas ejemplares was published 
a t  Paris in 1618 by Rosset and d'Audiguier; and French trans- 
lations of G u z m d n  de  Alfarache, of Marcos de Obregdn, of La 
Desordenada codicie, of the Buscdn and of the Picara Justinu 
were printed in  1600, 1618, 1621, 1633 and 1635 respectively. 
Scarron frankly mentions Castillo Solbrzano's Gardufia de Sevilla 
in the R o m a n  Comique (1651), and his Pre'caution inzrtile and 
Les  Hypocrites are convincing proofs of close study of Spanish 
picaresque stories: the Pre'caution inutile is taken from Guzma'n 
de Alfarache, and L e s  Hypocrites is merely a translation of Salas 
Barbadillo's Hija  de  Celestina. The R o m a n  bourgeois (1666) of 
Antoine Furetiere is generally described as a picaresque novel, 
but it is concerned with the foibles of the middle class rather than 
with the sly devices of common vagabonds. 

The Spanish picaroon lives again in Gil Blas, where, with a 
dexterity almost rarer than original genius, a master of literary 
manipulation fuses materials unearthed from forgotten and seem- 
ingly worthless Spanish quarries. Gil Blas is a creation of the 
gentler, sunnier French spirit; like Beaumarchais's Figaro he is a 
Spaniard born, reared and humanized in Paris, and these two are 
the only picaroons whose relative refinement has not been gained 
a t  the cost of verisimilitude. But the old original scoundrel was 
not yet extinct: in  the interval between the appearance of the 
Barbier de  Se'ville and the Mariage de Figaro Restif de la Bre- 
tonne produced a sequel (1776) t o  the Buscdn-a sequel so dull 
as  to  be wellnigh unreadable. The untamed Spanish rogue had 
become impossible towards the end of the 18th century: in the 
19th he was deliberately rejected when ThCophile Gautier wrote 
his Le Capifaine Fracasse. Yet Gautier conscientiously provides a 
Spanish atmosphere. L e  Capitaine Fracasse is the last important 
book which continues the picaresque tradition. But picaresque 
fiction can never be exhausted while human nature is unchanged. 
Pereda (7 .v . )  in  Pedro Sdnchez (1884) touches the old theme 
with the accent of modernity; and the picaro flourishes afresh in 
the novels of Baroja. 

BIBLIOGRAPHY.-F. W. Chandler, Romances of Roguery, pt i. (1899) 
and The Literature o f  Roguery (2 vols., Boston, New York, 1907) ; 
Fonger De Hann, An Outline o f  the History o f  the Novela Picaresca in 
Spain (The Hague-New York, 1903) ; J. D. M. Ford, Possible Foreign 
Sourees of the Spanish h70?~f l  o f  Roguery (1913)~ and Main Currents 
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PICASSO, PABLO (1881- ). The initiator of Cubism 
in modern painting. H e  was born on Oct. 23, 1881, a t  Malaga, in 
Spain. His father was an artist and professor a t  the Academy 
at  Barcelona, and under him Pablo received his first lessons 
in art. After many visits to  Paris, he settled there in 1903. 
Though a Catalan by birth, he developed his art in France, where 
he became one of the leaders of the Post-Impressionist school. 

His early work displays a clear contour, a carefully planned 
space arrangement, and plastic modelling in cool, greenish-grey 
tones, almost monochrome, One might trace thewin the influence 
of Daumier and of Toulouse-Lautrec. Like the latter, he chose 
the subject matter of his pictures from the life of the circus, 
and from the morbid side of life in a big city, and he rendered 
with intense sincerity of feeling the strained and sad look of 
young soubrettes of Montmartre, of acrobats and harlequins. H e  
thus, from the beginning, followed a line distinct from that of 
Matisse and his Fauvist following, who took pleasure in colour 
and flat patterns, as such, and who never entirely broke with the 
traditions of Impressionism. To  this early period are: "La 
Famille Soler" (1903), a rhythmically composed family group; 
"I'Aveugle" (1903), archaic in the delineation of form; "La 
Boule" ( I ~ o s ) ,  a composition with two acrobats. 

The Cubistic formula was gradually evolved by  Picasso and 
Georges Braque, between 1906 and 1910, while studying the 
composition of still life groups consisting mainly of bowls with 
fruit, bottles, glasses, and musical instruments. I t  was Braque 
who first introduced into his designs nails and bits of printed 
paper, delighting in the harmonious distribution of certain black 
letterpress on white paper. Picasso then added pieces of wood 
and other tangible objects, which led t o  a form of a r t  where 
sculpture and painting were combined. 

During Picasso's earlier Cubist period, the surfaces of his can- 
vases were delicately toned in brown or grey by dots in pointillist 
fashion displaying some constructive design-mainly abstract, 
though here and there realistic fragments of recognizable objects 
were introduced. The gradations of light and dark suggested 
shading and space. At a later period this three dimensional ele- 
ment disappeared; colour notes were introduced and the design 
formed a purely two dimensional pattern. 

The artist did not seek to imitate form, but t o  create form. As 
opposed to the Impressionist pre-occupation with the rendering 
of ever-changing and superficial appearances, he wished to make 
images, which, by the clearness of their structure, should convey - 
an idea of life and reality. Carrying his convictions t o  the logi- 
cal extreme, he discarded all resemblance to natural form, and 
endeavoured t o  create a purely abstract language of form-a 
visual music. Thus, though these pictures may seem t o  most of 
us theoretic abstractions, the artist tried to  convey a deep reality. 
"For reality alone, even when concealed has power to  arouse 
emotion." I n  these realistic and mystical conceptions he shows 
himself a true son of Spain. 

After 1918, Picasso again based his pictures on natural form. 
His paintings became magnificently plastic and monumental. His 
clear, incisive outline drawings are executed with forcible direct- 
ness and with rigid economy of means. 

Picasso's inventive gift, which led him from one experiment 
to another, inspired many followers. Painters such as Metzinger, 
Gleizes, Leger, Villon, and sculptors such as Archipenko and Lip- 
schitz, to  name only a few, followed in his wake H e  was one of 
the first to  appreciate the weird expressiveness of negro sculpture; 
his style led to an appreciation of "significant form" and of con- 
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structive design in all branches of art. H e  became the paramount 
influence in modern art, besides CCzanne, who is sometimes 
claimed as the initiator of the Cubist movement; though the 
great artist of Aix, with his intense feeling for nature, would 
probably have disowned this offspring. 

Picasso's influence was also felt on the stage. H e  himself pro- 
duced a series of designs for curtains, scenery and costumes for 
certain Russian ballets. The history of his collaboration with 
Jean Cocteau and Erik Satie in the ballet Parade (1917) is told 
by Cocteau in L e  coq e t  L'Arlequin (English trans. 1921). Other 
ballets for which he produced designs were Tricorne (192o), 
Cuadro Flamenco, an Andalusian dance ( I  92 I ) ,  and Pulcinella 
(1926). I n  the creation of these artistic ensembles his great 
qualities as a designer, the unlooked for beauty of his harmonies, 
his astonishing audacities, stand him in good stead. 

The most representative collection of his later work is in the 
possession of G. F.  Reber, Lausanne. The best early works are 
with Lotte von Mendelssohn Bartholdy in Berlin. Other important 
works are with Paul Rosenberg, Paris; A. Flechtheim, Dussel- 
dorf, and with the Barnes Foundation, Philadelphia. 

Picasso illustrated several books, notably AndrC Salmon, L e  
Manuscrit  trouvd duns z d n  chapeau. H e  executed portrait draw- 
ings of contemporary writers and musicians such as Stravinsky, 
J. Cocteau, M.  Jacob, Apollinaire, A. Salmon, etc. H e  also etched 
several plates. 

See Guillaume Apollinaire, Les Peintres Cubistes (1912) ; Max 
Raphael, V o n  Monet su Picasso (Munich, 1922) ; Leone Rosenberg, 
Cubisme et Tradition (1920) ; Maurice Raynal, Picasso (1921) ; AndrC 
Salmon, L'Art Vivant and Picasso (1920). (I. A. R,) 

PICAYUNE, the name in Florida and Louisiana of the Span- 
ish half-real = & of a dollar, 6 1  cents, and hence used of the 
United States 5 cent piece; from the French picaillon, an old 
copper coin of Piedmont, and possibly related to the Italian 
piccolo, little, small. I n  America the word is used of anything 
trifling or contemptible. 

PICCININO, NICCOLO (1386-1444), Italian condottiere, 
born a t  Perugia. H e  served under the Visconti of Milan in 
campaigns against Francesco Sforza from 1425 to 1444. 

PICCINNI, NICCOLA ( I  728-1800), Italian composer, was 
born a t  Bari, Naples, on Jan. 16, 1728. H e  was educated under 
Leo and Durante, a t  the Conservatorio di Sant' Onofrio in Naples. 
His first opera, Le Donrze dispettose, was produced in 1755, and 
in 1760 he composed, a t  Rome, La  Cecchina, ossia la buona 
Figliuola, an opera b u f a  which attained a European success. I t  
was followed by many others, one of which, also an opera buffa, 
I1 Viaggiatori (Naples 1774), had nearly as great a success as 
La  Cecchina. In  1776 Marie Antoinette invited him t o  Paris. H e  
had married in 1756 his pupil Vincenza Sibilla, a singer, whom 
he never allowed after her marriage to  appear on the stage. All 
his next works were successful; but, unhappily, the directors of the 
Grand Opera conceived the mad idea of deliberately opposing 
him, apparently against his will, to  Gluck, by persuading the two 
composers to treat the same subject-Iphige'nie e n  Tauride- 
simultaneously. The Parisian public now divided itself into two 
rival parties, which, under the names of Gluckists and Piccinnists, 
carried on an unworthy and disgraceful war. Gluck's Iphige'nie 
was first produced on May 18, 1779. Piccinni's Iphige'nie followed 
on Jan. 23, 1781, and, though performed seventeen times, was 
soon forgotten. Of the works of Piccinni's Paris period the 
best is Didon (1783), which kept the stage for half a century. In  
1789, after the outbreak of the French Revolution, Piccinni re- 
turned t o  Naples, where he was a t  first well received by King 
Ferdinand IV.; but the marriage of his daughter to a French 
democrat brought him into irretrievable disgrace. For nine years 
after this he maintained a precarious existence in Venice, Naples 
and Rome; but he returned in 1798 to Paris, where a small place 
was found for him a t  the Conservatoire. H e  died a t  Passy, Paris, 
on May 7, 1800. 

See P. L. GinguenC, Notice szrr la vie et les ouvrages de Niccola 
Piccinni (Paris, 1801) ; E. Demoiresterres, La Musique fran~aise au 
18e sidcle, Gluck et Piccinni, 1774-1800 (Paris, 1872); E. Blom, 
Stepchildren of iMusic (1926). For a list of his operas, which number 
over 80, see Rivista nzusicale italiana, viii. 75. 

PICCOLO, a small flute of less than half the dimensions of 
the large concert flute and pitched an octave higher. The prin- 
ciples of construction and the acoustic properties are the same for 
the piccolo as for the flute, with the exception that the piccolo 
does not contain the additional tail-piece with the extra low keys, 
which give the flute its extended compass. 

PICCOLOMINI, the name of an Italian noble family, 
prominent in Siena (q.v.)  from the beginning of the 13th century 
onwards. I n  1220  Enghelberto d'Ugo Piccolomini received the fief 
of Montertari in Val d'0rcia from the emperor Frederick 11. as 
a reward for services rendered. They obtained great wealth 
through trade, and established counting-houses in Genoa, Venice, 
Aquileia, Trieste and in various cities of France and Germany. 
Supporters of the Guelph cause in the civil broils by which Siena 
was torn, they were driven from the city in the time of Manfred, 
restored after the Angevin victories, expelled again during the brief 
reign of Conradin and again restored with the help of Charles 
of Anjou. Their commercial influence passed to the Florentines. 
Many members of the house were distinguished ecclesiastics, gen- 
erals and .statesmen in Siena and elsewhere; two of them were 
popes, viz., Aeneas Silvius Piccolomini (Pius II . ,  q.v.) and Fran- 
cesco Piccolomini (Pius III . ,  q.v.) .  

See Richter, Die Piccolomini (Berlin, 1874) ; A. Lisini and A. Lib- 
erati, Albero della famiglia Piccolomini (Siena, 1899) ; and articles by 
A. Lisini in the Miscellanea storica senese, 3rd series 12, and 4th series, 
1 7  and 189. 

PICCOLOMINI, OCTAVIO, PRINCE (1599-1656), duke 
of Amalfi, Austrian general, was born on Nov. 11, 1599 in Flor- 
ence, and carried a pike in the Spanish service at  the age of six- 
teen. On the outbreak of the Thirty Years' War he served in 
Bohemia and Hungary, then in Spain and Italy. In  1627 he re- 
entered the Imperial service as colonel and captain of Wallen- 
stein's lifeguard. H e  was disgraced for practising extortion a t  
Stargard in Pomerania, but his adroitness soon secured him the 
rank of "colonel of horse and foot." I n  the Mantuan War Pic- 
colomini acted both as subtle diplomatist and as plundering soldier 
of fortune when Gustavus Adolphus invaded Germany. 

Piccolomini was interned a t  Ferrara as a hostage for the rati- 
fication of a treaty, but joined in urging Wallenstein's reappoint- 
ment as commander-in-chief. H e  was not immediately promoted 
on the duke's reappearance, and served under General Holk, an 
officer brought in from the Danish service, in the preliminary 
operations and in the battle of Lutzen. After Lutzen, the Emperor 
made Piccolomini a general-fel(Iwachtmeister. At the same time, 
however, Holk was created a field marshal a t  Wallenstein's in- 
stance, much to his rival's chagrin. I n  1633 Piccolomini com- 
manded an important detachment posted a t  Kijniggratz to bar the 
enemy's advance from Silesia into Bohemia. In  May he accom- 
panied Wallenstein on his advance into Silesia, but disapproving 
of the duke's policy, joined in a military conspiracy, which ended 
in the murder of Wallenstein (Feb. 29, 1634). Piccolomini's own 
part in the tragedy is commemorated in Schiller's Wallenstein. 
His material rewards for his activities in connection with the 
downfall of Wallenstein were his marshal's bkton, ~oo ,ooo  gulden 
and the beautiful estate of Nachod in the Riesengebirge. 

In 1638 Piccolomini was made a count of the empire, and in 
1639, won a great victory over the French (relief of Thionville, 
July 7, 1639), was rewarded with the office of privy councillor 
from the emperor and with the dukedom of Amalfi from the 
king of Spain. But instead of being appointed, as he hoped, 
Gallas's successor, he was called in to act as ad latus to the Arch- 
duke Leopold Wilhelm, with whom he was defeated in the second 
battle of Breitenfeld in 1642. After this he spent some years in 
the Spanish service, being granted the title of grandee and the 
order of the Golden Fleece. Having re-entered the Imperial 
army, he was again disappointed of the chief command by  the 
selection of the brave veteran Peter Melander, Count Holzapfel; 
but in 1648 he was a t  last appointed lieutenant-general of the 
emperor, and thus conducted as generalissimo the final campaign 
of the Thirty Years' War at  the end of which he was made prince. 
He died on Aug. 11, 1656. H e  left no children (his only son 

1 Josef Silvio, the "Max" of Schiller's Wallenstein, was murdered 
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by the Swedes after the battle of Jankau in 1645), and his titles 
and estates passed to his brother'. son. 

PICENE, C22H1.1, an aromatic hydrocarbon found in the prod- 
ucts of the destructive distillation of lig- 
nite and peat tars and in the residues from 
the rectification of Californian petroleum. 
Picene crystallises in colourless leaflets 
with a blue fluorescence; it  melts a t  364' 
C and boils above 5o0° C. A study of its 
oxidation by E.  Bamberger and F.  D.  
Chattaway (1893) gave picene-quinone 
(an ortho-diketone) and ~ i c e n i c  acid. The 
fatter when distilied with lime yielded aoLEcuLnR ARcH1TEC-I 
00-dinaphthyl. These facts support the T U R E  OF P I C E N E  ( C L O S E D  

above constitutional formula, Cz~Hlr. R IN G )  

BIBLIOGRAPHY.-A. E. Everest, The Hiaher Coal Tar Hydrocarbons 
(1927). 

PICENES. The Picenes do not figure at  all  prominently in 
the writings of ancient historians. They played a considerable 
r61e, however, in the confederacy of Italian states which chal- 
lenged the hegemony of the growing Roman republic, and were 
punished at  the end of the Social War by the complete suppression 
of their independence. The Picene capital was Ascoli, a little 
south of Ancona, on the eastern foothills of the Abruzzi. 

The territory of the Picenes extended, to judge from the uni- 
form character of the archaeological remains, all along the Adriatic 
coast from Rimini to the river Sangro; south of which again the 
Samnite mountaineers of Aufidena exhibited a civilization of 
identical character, though far  less opulent. Inland, the Picene 
influence, and very probably the same population, extended as 
far as the midrib of the Apennines. A very ancient settlement a t  
Terni, made long before 1000 B.c., may plausibly be attributed 
to them, and some writers think that they had a certain number 
of stations even in Latium. This would be perfectly natural if 
the Picenes were the principal survivors of a fairly homogeneous 
Neolithic population which once extended over the whole north 
and centre of Italy. According to this theory the Neolithic people 
were conquered and overwhelmed first by the invaders of the 
Bronze Age and then by the Villanovans (see VILLANOVANS). 
Neither of these incursions, however, penetrated further down the 
east coast than Rimini, a t  which point they were checked and 
diverted by the fighting forces of the Picenes. 

This people retained its independence down to the third century 
n.c. when i t  finally succumbed to the Romans. I t  represents a 
phase of culture in the Early Iron Age diametrically opposed to 
that of the Villanovans, derived from a different source and de- 
veloped under different inspiration. The first contrast between 
Villanovans and Picenes is in respect of their burial customs. The 
Villanovans cremated their dead, and the small percentage of 
inhumations occurring here and there within their territory may 
be ascribed to the survival of some few of the original Neolithic 
inhabitants. The Picenes on the other hand used no rite except 
inhumation; they buried their dead in the earth, generally in 
the contracted position customary among the aborigines, and 
cremation was entirely unknown in their part of the country. 

The beginning of archaeological research in Picenum dates from 
the discovery by E.  Brizio, in 1892, of two large and important 
cemeteries a t  Novilara, near Pesaro. Two remarkable stelae had 
been found in this neighbourhood 30 years earlier, with lines 
written in a script resembling the Etruscan in its general character, 
but expressing a wholly different language which is inferred to be 
Sabellic (q.v.1. Several more of these stelae were found at  
Novilara itself, and a t  neighbouring places including Fano, but 
they still await translation. Two of them are engraved with rude 
but very interesting pictures of native life, representing naval 
battles and scenes of hunting and fighting. They are further 
ornamented with spiral designs, which misled earlier investigators, 
who saw only their superficial resemblance to sub-Mycenaean 
patterns I t  is now established that the stelae are at  any rate not 
oldel than 700 B.C. 

I n  the Novilara cemeteries were found, besides stelae, numerous 
other objects and ornaments which make it possible to recon- 

jtruct some outiines of the economic history of the Adriatic 
:oast. About a dozen tombs at  Novilara are as early as  the 10th 
ind 9th centuries B c., while a few sporadic finds a t  Ancona and 
~eighbouring points are no less ancient. From the contents of 
hese it  can be seen that the east coast of Italy was participating 
is early as the 10th century in the important trade in  Baltic 
~mber ,  which came down a main trunk route to the head of the 
2ulf of Venice. I t  can be seen also that Pesaro and Ancona 
Mere in no way dependent upon Bologna, inasmuch as  many of 
he fibulae are of types quite unknown to the Villanovans though 
~erfect ly  familiar in Greece and Sicily. 

I t  is to commercial relations, rather than to any movement of 
mmigration, that the composite character of Picene civilization 
jhould be attributed. In  spite of the numerous details of their 
ife which suggest analogies with the Balkans, or with Greece of 
.he Dipylon period, there is no evidence that the population was 
jerived, or substantially recruited, from either of these sources. 
The general stock of the inhabitants remained as it  always had 
3een, predominantly composed of the Mediterranean race origi- 
i d l y  derived from North Africa. 

The essenlial characteristic of the Picenes is that they were 
srimarily and above everything else fighting men. I t  has been 
sointed out that even before the dawn of the Iron Age they were 
~bliged to defend their borders. They succeeded in maintaining 
their independence for many centuries. I t  is not surprising, there- 
fore, that many tombs at  Novilara contained weapons. The 
favourite arm was the spear, and the next in frequency was the 
dagger, of which there were several patterns. Swords seem to 
have been rather the weapons of the Clite, and were extremely 
handsome. Helmets are fairly frequent, shields very rare, in the 
graves. 

From graves of the 8th and 7th centuries B.C. a t  Novilara a 
complete picture may be recovered of the arms and equipment of 
a Picene foot soldier. His favourite sword was a broad and short 
weapon of iron, intended, like a sabre or a tulwar, for the heaviest 
cutting. I t s  edge was on the inside, and the hilt curved back a t  
an angle like that of an ancient Bosnian hewing-knife. I n  fact 
there can be no doubt that swords of this kind were originally 
imported from the Balkans where the general type has always 
been well known. The curiously shaped sheath was made of 
wood, covered with sheets of bronze finely engraved with geometric 
patterns. Other swords found a t  Novilara are definitely Greek in 
origin, being of shapes familiar from the paintings on Dipylon 
vases. Similarly the helmets and shields are of Greek patterns, 
but the daggers, except when they seem to be original Italian 
products, follow the stock forms derived from the Hallstatt series 
prevalent all over Europe. The entire outfit is thus curiously 
hybrid in character, and quite unlike that of any other Italians. 
Not less characteristic than the armament of the men were the 
ornaments and apparel of the women. A certain number of ob- 
jects were imported from the factories of Etruria or Bologna. Such 
are the bronze manicuring sets hung upon chatelaines attached 
to the waist, and the bronze ear-cleaners terminating in the figure 
of a monkey or of Aphrodite surrounded by doves. But the narrow 
girdles made of chain mail in links, the huge and elaborate 
pendants terminating in imitation sea-shells, the handsome torques 
and pectorals make an ensemble quite unlike anything found 
among Villanovans or Etruscans. 

The rich cemeteries discovered along the coast in the neigh- 
bourhood of Ancona have been little studied, and no full publica- 
tion of them is yet available. All the material obtained from them 
may be seen in the Ancona museum, in the large buildings of a 
disused monastery in the city. The richest cemetery was that 
of Belmonte, but the collections from Cupra-marittima, Grotta- 
mare and several smaller sites are also very important. Belmonte, 
in particular, which dates to the 6th and 5th centuries B.c., has 
yielded some very fine examples of Ionic Greek work in the 
minor arts. There are bronze bowls decorated with figurines of 
cast bronze, a favourite representation being that of Herakles as 
the tamer of lions and horses; jugs and vessels of hammered 
bronze and many superb carvings in amber, of which there was 
a prodigal abundance at this period. At Rapagnano were found two 
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shield-bosses of bronze, ornamented with scenes of combat be- 
tween mounted men and foot soldiers in the best Ionic style. 
Greek influence was entirely predominant in Picene art from the 
6th century onwards, but it is important to observe that it  found 
its way, not through Etruria, but quite directly from the Greek 
colonies of southern Italy. This is proved by the simultaneous 
presence in these tombs of the very distinctive and peculiar 
Apulian geometric pottery, which is unknown in Etruria. 

Indeed, so far  as present evidence avails, and allowing that it  
is dangerous to prophesy in regard to a region only partially 
explored, Etruscan influence on the Adriatic coast was very slight 
and unimportant. A tumulus of the 7th century found a t  Fabriano 
is almost entirely Etruscan in its contents, but as yet this is an 
isolated example. A certain amount of trade was undoubtedly 
carried on across the Apennines, but there is little i n  the general 
complex of Picene life which suggests a strong Etruscan impress, 
On the contrary, i t  remains a curiously individual and virile 
civilization, in spite of its many borrowings. The backbone of 
Picene commerce was constituted by a lively trade with Istria, 
which may be clearly traced by means of a comparative study 
of the objects found in the graves. Nothing, except the existence 
of a trade-system which centred a t  the head of the Gulf of 
Venice, could explain the remarkable circumstance that, in places 
as  far apart as  the Italian lakes, Istria, Picenum and Bosnia, there 
have bee'n found torques, pendants and amulets so precisely 
similar that they must have been distributed by the same firm 
of agents. 

See E. Brizio in Monumenti Antichi, vol. v.; D. Randall-MacIver, 
The  Iron Age in Italy (1927)  ; and for a literary treatment from other 
points of view, F. von Duhn, Italtsche Graberkunde, vol. i. (1924) .  

(D. R.-M.) 

PICENUM, a district of ancient Italy, situated between the 
Apennines and the Adriatic, bounded north by the Senones and 
south by the Vestini. The whole territory was divided up among 
Latin-speaking settlers by the Lex Flaminia in 232 B.C. 

I t  was in Picenum (at  Asculum) that the Social War broke out 
in 90 B.C. Under Augustus it  formed the fifth region of Italy, 
and included twenty-three independent communities. I t  was 
reached from Rome by the Via Salaria and the Via Caecilia. 

At the end of the 2nd century A.D. the north-eastern portion 
of Umbria acquired the name Flaminia, from the high road. For 
the time it  remained united with Umbria for administrative pur- 
poses, but finally passed to Picenum in the time of Constan- 
tine, and acquired the name of Flarni7zia et Picenz~m Annovzarium, 
the main portion of Picenum being distinguished as Subz~rbi- 
curium. When the exarchate of Ravenna was founded the part 
of Picenum Annonarium near the sea became the Pentapolis Mari- 
tima, which included the five cities of Ariminum, Pisaurum, 
Fanum Fortunae, Sena Gallica and Ancona. The exarchate was 
seized by Luitprand in 727, and Ravenna itself was taken by 
Aistulf in 752. I n  753, however, the Emperor Pepin handed it  over 
to  the pope, a grant confirmed by Charlemagne. 

PICHEGRU, CHARLES (1761-1804), French general, was 
born a t  Arbois, or a t  Les Planches, near Lons-le-Saulnier, on Feb. 
16, 1761. His father was a labourer, but the friars of Arbois gave 
the boy a good education, and the Phre Partault took him to the 
military school of Brienne. I n  1783 he entered the first regiment 
of artillery, where he rapidly rose to  the rank of adjutant-sub- 
lieutenant. At the Revolution he became leader of the Jacobin 
party in Besanqon, and when a regiment of volunteers of the de- 
partment of the Gard marched through the city he was elected 
1ieut.-colonel. Quickly promoted to the command of the army of 
the Rhine, in  co-operation with Hoche and the army of the 
Moselle, Pichegru reconquered Alsace and forced the lines of 
Haguenau and relieved Landau. I n  Dec. I 793 Hoche was arrested 
and Pichegru became commander-in-chief of the army of the 
Rhine-and-Moselle, succeeding Jourdan in the army of the North 
in Feb. 1794 

I t  was now that he fought his three great campaigns of one 
year. The English and Austrians held a strong position along 
the Sambre to  the sea. After vainly attempting to break the 
Austrian centre, Pichegru suddenly turned their left, and defeated 

Clerfayt at Cassel, Menin and Courtrai, while Moreau, his second 
in command, defeated Coburg at  Tourcoing in May 1794; then 
after a pause, during which Pichegru feigned to besiege Ypres, 
he again dashed a t  Clerfayt and defeated him a t  Rousselaer and 
Hooglede, while Jourdan came up with the new army of the 
Sambre-and-Meuse, and utterly routed the Austrians a t  Fleurus 
on June ag, 1794. Pichegru began his second campaign by  cross- 
ing the Meuse on Oct. 18, and after taking Nijmwegen drove the 
Austrians beyond the Rhine. Then, instead of going into winter- 
quarters, he prepared his army for a winter campaign. On Dec. 
28 he crossed the Meuse on the ice, and stormed the island of 
Bommel, then crossed the Waal in the same manner, and, driving 
the English before him, entered Utrecht on Jan. 19 and Amster- 
dam on Jan. 20, and soon occupied the whole of Holland. The 
former friend of Saint Just now offered his services to  the 
Thermidorians, and after receiving from the Convention the title 
of "Sauveur de la Patrie," subdued the sans-culottes of Paris, 
when they rose in insurrection against the Convention on 12 

Germinal (April I).  Pichegru then took command of the armies 
of the North, the Sambre-and-Meuse and the,Rhine, and crossing 
the Rhine in force took Mannheim in May 1795. 

When his fame was a t  its height he allowed his colleague Jour- 
dan to be beaten, betrayed all his plans to the enemy, and took 
part in organizing a conspiracy for the return of Louis XVIII.  
His intrigues were suspected, and when he offered his resignation 
to the Directory in Oct. 1795, i t  was promptly accepted. H e  re- 
tired in disgrace. I n  the Council of Five Hundred (May 1797) 
he was the royalist leader, and planned a coup d'itat, but on the 
18th Fructidor he was arrested, and deported to  Cayenne in 1797 
Escaping, he reached London in 1798, and served on General 
Korsakov's staff in the campaign of 1799. H e  went to  Paris in 
Aug. 1803 with Georges Cadoudal to head a royalist rising against 
Napoleon; but was arrested on Feb. 28, 1804, and.on April IS, 
was found strangled in prison. H e  was a man of enormous 
strength and great personality. 

There is no really good life of Pichegru; perhaps the best is J. M. 
Gassier's Vie du gCnCral Pichegru (1815).  For his treason, trial and 
death, consult Montgaillard's Mdmoires concernant la trahison de 
Pichegru (1804) ; Fauche-Borel's MCmoires; Savary, Mdmoires sur la 
mort de Pichegru (1825)  ; and G. Pierret, Pichegru, son procts et sa 
mort (1826) ; and Sir J. R. Hall, GeneraG Pichegru's Treasolt (191 5 ) .  

PICHER, a city of Ottawa county, Oklahoma, U.S.A., in 
the north-eastern corner of the state, near the Kansas boundary; 
on federal highway 69 and served by the Miami Mineral Belt, 
Northeast Oklahoma, Frisco and electric railways. The population 
was (1930) 7,773 and 5,848 in 1940 by the federal census. I t  is 
one of the principal mining centres in the "Tri-State region," 
which produces 60% of the zinc and 15% of the lead mined in 
the United States. The city is built entirely on leased land, owned 
by the Quapaw Indians. The first mine was opened i n  1915. The 
city was incorporated in 1920, and has grown rapidly. 

PICKENS, ANDREW ( I  7 3 ~ 1 s  I 7), American soldier in 
the Kevolutionary War, was born in Paxton, Pa., on Sept. 19, 1739. 
His family settled a t  the Waxhaws (in what is now Lancaster 
county), S.C., in 1752. H e  fought against the Cherokees in 1761 
as a lieutenant. I n  the Revolutionary War he rose to  brigadier-gen- 
era1 (after Cowpens) in the South Carolina militia. On Feb. 14, 
1779, with 300-400 men, he surprised and defeated about 700 Loy- 
alists on Kettle Creek, Wilkes county, Ga.; and later in  the same 
year at  Tomassee defeated the Cherokees, who were allied with the 
British. Upon the surrender of Charleston (May 1780) he became 
a prisoner on parole, which he observed rigidly until, contrary to  
the promises made to him, Maj. James Dunlap plundered his 
plantation; he then returned to active service. His command 
(about I 50 men) joined Gen. Daniel Morgan immediately before 
the battle of Cowpens, in which Pickens commanded an advance 
guard (270-350 men from Georgia and North Carolina) and twice 

1 rallied the broken American militia; for his services Congress 1 gave him a sword. With Col. Henry Lee he harassed Lieut.-col. 
' Banastre Tarleton, who was attempting to gather a Loyalist force 

just before the battle of Guilford court house; and with Lee and 
others, he captured Augusta (June 5, 1781) after a siege. At Eu- 
taw Springs (Sept. 8, 1781) he commanded the left wing and was 
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wounded. In I 782 he defeated the Cherokees again. After the 
war he was active for several years in state politics, and in 1793- 
95 was a representative in Congress. H e  died in Pendleton dis- 
trict, S.C., on Aug. I 7, 1817. H e  married in 1765 Rebecca Cal- 
houn, an aunt of John C. Calhoun. Their son, ANDREW PICKENS 
( I  779-1838), served as a lieutenant-colonel in the War of 1812, 
and was governor of South Carolina in  1816-18. 

See E. R .  Pickens, "Life of General Pickens," Journal of Amer. Hist., 
vol. xviii., pp. 131-136 (1924). 

PICKENS, FRANCIS WILKINSON (1805-1869), Amer- 
ican politician, was born in Togadoo, St. Paul's parish, S.C., 
April 7, 1805, son of Andrew Pickens ( I  779-1838) and grandson 
of Gen. Andrew Pickens (1739-1817). H e  was educated a t  
Franklin college, Athens, Ga., and a t  South Carolina college, 
Columbia, and was admitted to the bar in 1829. I n  1832 he was 
elected to  the State house of representatives, where he sub- 
mitted a report denying the right of Congress to  exercise any 
control over the States. H e  was a Democratic member of the 
national house of representatives in  1834-43, served in the 
South Carolina senate in 1844-45, was U.S. minister to Russla 
in 1858-60. and in 1860-62 was governor of South Carolina. H e  
strongly advocated the secession of the Southern States; signed 
the South Carolina ordinance of secession; sanctioned firing upon 
the "Star of the West" (Jan. 9, 1861), which was bringing supplies 
to  Anderson, and the bombardment of Ft.  Sumter. He died a t  
EdgQeld, S.C., on Jan. 25, 1869. 

PICKEREL, the name used, 
especially in America, where 
there are several species which 
never reach a large size, for 
certain small pike (q.v.) ; in Eng- 
land 

specimens of EsOx THE EASTERN p:cKEREL,  AVERAGE 
lrccius, the only species repre- L E N G T H  FEET 

sented, are usually termed jack. 
PICKERING, EDWARD CHARLES (1846-191g), 

American physicist and astronomer, was born in Boston on July 
19, 1846. H e  was graduated in 1865 in the Lawrence Scientific 
school of Harvard, where for  the next two years he was a teacher 
of mathematics. Subsequently he became professor of physics a t  
the Massachusetts Institute of Technology, where he established 
the first laboratory in America, in which students were instructed 
by actual contact with physical instruments and measurements. 
I n  18 76 he was appointed professor of astronomy and director a t  
the garvard  college observatory. I n  18 77 when most observatories 
were devoting themselves to the old "astronomy of position" Prof. 
Pickering, who was a physicist rather than an old school astrono- 
mer, chose as his particular field of labour the photometry of the 
stars, thus presaging the trend of the new astronomy along lines 
of physics. H e  invented the meridian photometers (see PHO- 
TOMETRY: Stellar), with which the brightness of more than 
45,000 stars has been nleasured a t  Cambridge and Arequipa 
(Peru) observatories, and the resulting system generally adopted 
as an international standard. Prof. Pickering, personally, made 
more than 1,500,ooo photometric settings. 

Through the establishment of an observatory at Arequipa 
(1891), after two years of study i t  became possible to include 
measurements made on the stars throughout the Southern heavens 
within the scope of the Harvard college observatory's work. 

The work of the observatory under Prof. Pickering may be 
summarized as including photometry, in which photometric mag- 
nitudes for 80,ooo stars have been determined; a scale of photo- 
graphic magnitude; a system of classification of variable stars; 
and a system of stellar spectroscopy which has been universally 
adopted. As a result of Pickering's work, the Harvard "pho- 
tographic library" of stars contains more than a ~ O , O O O  photo- 
graphic plates. He died a t  Cambridge, Rlass., on Feb. 3, ~ 9 1 9 ,  

For bibliography and further biographical material see Biographicai 
Memoirs o f  National Academy of Sciences, vol. vii., pp. 52-57, See 
also Proceedings o f  the America;$ Academy of Brts and Sciences, 
vol. lvii., pp. 502-506 (Boston, 1922)  ; Monthly Notices of Royal 
Astronomy Society, vol. viii., pp. 36c-36.5. 

PICKERING, TIMOTHY (1745-1829), American politi- 
cian, was born at  Salem, Mass., on July 17, I 745. He graduated 

from Harvard college in I 763 and was admitted to the bar in I 768. 
In  the pre-Revolutionary controversies he identified himself with 
the American Whigs; and in 1776 he was a representative from 
Salem in the general court of Massachusetts. Early in 1775 he 
published An Easy Plan of Discipline for a Militia. I n  the same 
year he became judge of the court of common pleas for Essex 
county, and in the winter of 1776-7; he led an Essex regiment of 
volunteers t o  New Uork. H e  subsequently served as  adjutant 
general, later as quartermaster general and was also a member of 
the board of war. I n  April, 1783, he drew up a plan for the settle- 
ment of the North-West territory, which provided for the exclu- 
sion of slavery. I n  I 785 he became a commission merchant in 
Philadelphia; but in Oct., I 786, soon after the legislature of Penn- 
sylvania had passed a bill for erecting Wyoming district into the 
county of Luzerne, he was commissioned to organize the county. 
H e  offered to purchase for himself the Connecticut title to  a farm, 
and in 1787 he was appointed a member of a commission to settle 
claims according to the terms of an act, of which he was the 
author, confirming the Connecticut titles (see WYOMING VALLEY 

and WILKES-BARRE). I n  1790 he negotiated a peace with the 
Seneca Indlans, and he concluded treaties with the Six Nations 
in I 791-94 Under Washington he was postmaster general ( I  791- 
1795), secretary of war (1795), and after December, 1795, secre- 
tary of state, to  which position he was reappointed (1797) by 
Adams. I n  1783, while he was quartermaster general, he had pre- 
sented a plan for a military academy a t  West Point, and, as secre- 
tary of war, he supervised the West Point military post with a view 
to its conversion into a military academy. As head of the state 
department he soon came into conflict with Adams. His hatred of 
France made it  impossible for him t o  sympathize with the presi- 
dent's efforts to  settle the differences with that country peaceably. 
H e  was dismissed, after refusing to resign, in 1800. Returning to 
Massachusetts, he was elected a United States senator in 1803- 
11 and a member of the House of Representatives in  1813-1 7. 
-4s an ultra Federalist-he was a prominent member of the group 
known as the Essex junto-he strongly opposed the purchase of 
Louisiana and opposed the War of 1812. H e  died a t  Salem, Mass., 
on Jan. 29, 1829. 

The standard biography is that by his son, Octavius Pickering 
(1791-1868), and C. W. Upham, The Life of Timothy Pickerin 
(Boston, 1867-1873). In the library of the Massachusetts ~istorica! 
Society at  Boston, there are 62 manuscript volumes of the Pickering 
papers, an index to which was published in the Collections of the 
society, 6th series, vol. viii. (Boston, 1896). 

His son, JOHN PICKERING ( I  777-1846), graduated a t  Harvard 
in 1796. H e  wrote on the languages of the North American 
Indians. H e  was a founder of the American Oriental Society 
and published a Comprehensive Dictionary of the Greek Language 
(1826). 

Timothy Pickering7s grandson, CHARLES PICKERING (1805- 
1878), was naturalist to the Wilkes exploring expedition of 1838- 
42, and in 1843-45 travelled in East Africa and India. 

PPCKERING, WILLIAM HENRY (1858-1g38), Ameri- 
can astronomer, was born in Boston, Mass., on Feb. 15, 1858, and 
in 1879 graduated at  the Massachusetts Institute of Technology. 
Me served as an assistant and instructor in physics a t  his Alma 
Mater from 1880 to 1887, and then became an assistant in 
astronomy a t  the Harvard college observatory. I n  1889 he was 
made assistant professor of astronomy. H e  led expeditions for 
observing total solar eclipses to  Colorado, 1878; Grenada, West 
Indies, 1886; California, 1889; Chile, 1893; and Georgia, 1900. 
While in southern California in 1889 he selected the Mt. Wilson 
site and established a temporary observatory there. I n  1891 he 
established the Arequipa station of the Harvard observatory in 
Peru. H e  also established a meteorological station at  an altitude 
of 16,650 ft. upon Mt. Chachani, and accomplished the ascent 
of El Misti, 19,200 feet. He surveyed and determincd the alti- 
tude of many other Peruvian mountains and returned t o  the 
United States by way of the Straits of Magellan in 1893. In  
1894 he erected the observatory and telescope for Dr. Percival 
Lowell (q.v.) a t  Flagstaff, Ariz., and in 1900 erected a station for 
the Harvard observatory a t  Mandeville, Jamaica, in the West 
Indies. I n  1899 he discovered Phoebe, 9th satellite of Saturn, 
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and explained its contrary revolution. The doubtful 10th satel- 
lite, Themis, which he  announced in 1905, remains unconfirmed. 
In  1904 he again went to  California to  make observations of the 
moon, in 1905 to Hawaii, and in 1907 to the Azores to compare 
their crater formations with those in the moon. His work in 
planetary photography and photometry was especially notable. 
I n  later years he turned more and more to  the study of Mars. 

Besides many papers in astronomical journals (see especially Popular 
Astronomy),  he wrote A Walking Guide t o  the M t .  Washington 
Range (1882) ; Investigatiom in  Astronomical Photography (1895) ; 
Visual Observations of the Moon and Planets (1903) ; A n  Atlas of the 
Moon (1903) ; Lunar and Hawaiian Physical Features Compared 
(1906) ; A Search for a Planet Beyond Neptune (1909)  ; A Statistical 
Investigation of Cometary Orbits ( 1 9 1 1 )  ; Mars (1921).  

PICKERING, urban district and town in the North Riding 
of Yorkshire, England, 32 mi. N.N.E. from York by the L.N.E.R., 
on which i t  is an important junction. Pop. (1938) 3,887. Area, 
24.4 sq.mi. The town lies a t  the foot of the York moors at the 
entrance to  one of the river ways into the Vale of Pickering. I t  
is the centre of an agricultural and pastoral area with a broad 
belt of arable land in the vale given to cereal and fodder crops. 
North of Pickering is a moorland grazing area. Agricultural imple- 
ments are manufactured there, and limestone and freestone are 
quarried in the vicinity. 

A castle existed a t  Pickering before the Conquest, and the 
present ruin on a hill to the north of the town is partly Norman 
but mainly 14th century in style. A fragmentary keep and several 
towers remain. I t  was the prison of Richard 11. before his con- 
finement at  Pontefract. During the Civil War, it was held by the 
royalists and suffered greatly in siege. 

PICKETING: see TRADE UNIONS. 
PICKETT, GEORGE EDWARD (1825-1875), American 

Confederate soldier, born at  Richmond, Va., Jan. 25, 1825. Upon 
graduation a t  West Point in 1846 he was assigned to the 8th 
United States infantry; served with distinguished valour in all 
the battles of Gen. Scott in Mexico, including the siege of Vera 
Cruz and the storming of Chapultepec, where, it  is said, he was 
first to  scale the parapets and unfurl the American flag over the 
castle. After peace was restored, Pickett was transferred to 
Washington Territory where he was destined to play an important 
role in the north-west boundary controversy. I n  1859 he was 
ordered to occupy San Juan island, where he prevented the land- 
ing of a superior force of British troops. On the outbreak of the 
Civil War he resigned his command (June 1861) and offered his 
services to the Confederacy. H e  was commissioned captain and 
after a short time was made a colonel. I n  Feb. 1862 he was ap- 
pointed a brigadier-general and assigned to the command of a 
Virginia brigade of infantry. During that year he rendered able 
service in the battles of Williamsburg, Seven Pines, Gaines Mill 
and Fredericksburg. While leading his men at  Gaines Mill he was 
severely wounded, but upon returning to his command in Septem- 
ber he was made a major-general. At Gettysburg, his division 
was held in reserve until July 3 when it led the attack on 
Cemetery hill. The charge of Pickett's men is one of the most 
famous episodes of military history. Over three-quarters, 3.393 
officers and men out of 4,500 were left on the field. H e  subse- 
quently commanded the Confederate forces in North Carolina 
but after the failure to take Newbern, he turned north to  defend 
Petersburg. His troops participated in the assault on Grant's line 
at  Cold Harbor and performed excellent service in  the closing 
campaign of 1865 at  Dinwiddie court house and Five Forks. 
After the Civil War he went to Richmond and later to  Norfolk 
where he was engaged in the insurance business. His death oc- 
curred in Norfolk on July 30, 1875. 

See La Salle Corbel1 Pickett, Pickett and his Men (1899, rev. ed., 
1 9 1 3 ) ~  and A. C. Inman, editor, Soldier o f  the South; Gen. Pickett's 
W a r  Letters t o  His W i f e  (1928). 

PICKFORD, MARY (1892- ) (stage name of Gladys 
Smith), American motion picture actress, born at  Toronto, Canada, 
April 8, 1892. Her  first stage appearance was at  the age of five; a t  
eight she went on tour. She went to New York under the auspices 
of Belasco, creating the part of Betty Warren in The Warrens of 
Virginia. Her first motion picture work was undertaken with D. 

W. Griffith as an extra; but she returned to Belasco, taking the 
part of Juliet in A Good Little Devil  a t  the Republic theatre in 
New York. I n  1913 she returned to the screen with Famous 
Players Company, and rose to the first rank. I n  1916 the Mary 
Pickford Film Corporation was organized. I n  1918 she became an 
independent producer and the following year was prime mover in 
forming the United Artists Corporation. She married Douglas 
Fairbanks in 1920, was divorced in 1935, and married Charles 
Rogers in 1937. 

PICKLE. I n  the wider sense the term "pickle" is applied to 
any saline or acid preservative solution; in the narrower to vege- 
tables preserved in vinegar. The word appears to be an adapta- 
tion of the Dutch pekel, brine, pickle; cf. Ger. Pokel. A solu- 
tion of copper or zinc sulphate is used as a "pickle" for railway 
ties or other wood, a brine containing salt and saltpetre as a 
preservative for meat, lime-water as "pickle" for eggs. Domestic 
pickles are made from small cucumbers, onions, cauliflowers, cab- 
bages, mangoes, unripe uralnuts and other fruits and vegetables, 
by either steeping or boiling them in salt-brine and vinegar. 

PICKLEWEED: see IODINE-BUSH. 
PICO, an island in the Atlantic ocean, belonging to Portugal, 

forming part of the Azores archipelago; pop. about 25,000 and 
area 175 sq. miles. Pico rises to  the height of 7,613 feet. The soil 
is of volcanic origin. The island was formerly famous for its 
Fayal wine (Fayal is, however, an adjacent island), but in 1852 
the vines were destroyed by disease. Similar destruction affected 
the fruit trees (orange) and a period of emigration followed. The 
distress was alleviated by the planting of fig-trees and the cultiva- 
tion of apricots. The chief town is Lagens do Pico. 

PICO DELLA MIRANDOLA, GIOVANNI, COUNT 
(1463-1494), Italian philosopher and writer, the youngest son of 
Giovanni Francesco Pico, prince of Mirandola, a small territory 
not far from Ferrara, afterwards absorbed in the duchy of 
Modena, was born on Feb. 24, 1463. I n  his fourteenth year Pico 
went to Bologna, where he studied for two years, and was much 
occupied with the Decretals. H e  then spent seven years wander- 
ing through Italy and France and collecting a precious library. 
Besides Greek and Latin he knew Hebrew, Chaldee and Arabic; 
and his Hebrew teachers introduced him to the Kabbalah. H e  
settled in 1486 a t  Rome, where he set forth for public disputa- 
tion a list of nine hundred questions and conclusions in all 
branches of philosophy and theology, but the pope prohibited 
them, and Pico had to defend the impugned theses in an elaborate 
Apologia. His personal orthodoxy was subsequently vind%ated 
by Alexander VI. Pico was the first t o  seek in the Kabbalah a 
proof of the Christian mysteries and it  was by  him that Reuchlin 
was led into the same delusive path. 

In  his 28th year Pico published the Heptaplus, a mystical 
exposition of the Creation. Next he planned a great seven-fold 
work against the enemies of the Church, of which only the section 
against astrology was completed. After leaving Rome he again 
lived a wandering life, often visiting Florence, to  which he was 
drawn by his friends Politian and Marsilius Ficinus, and where 
also he came under the influence of Savonarola. Three years 
before his death he parted with his share of the ancestral princi- 
pality, and designed, when certain literary plans were completed, 
to give away all he had and wander barefoot through the world 
preaching. But these plans were cut short by  a fever which ended 
in his death at  Florence on Nov. 17, 1494. 

His works were published at Bologna in 1496 by his nephew, 
with a biography, which was translated by Sir Thomas More as 
Life of John Picus, Earl of Mirandola, in 1510. See Walter Pater's 
Renaissance (1878) ; the study by J. Rigg, prefixed to the reprint of 
More's Life in the "Tudor Library" (1890).  Mortetani, La filosofia 
cabbalistica di Pico della Mirandola (Empoli, 1898) ; and A. Levy, 
Die Philosophie Picos della Mirandola (1908). 

PICRIC ACID or LYDDITE, is a yellow crystalline solid 
melting at  1 2 2 . 5 ~  C and owes its name t o  the intensely bitter and 
persistent taste of its yellow aqueous solution. As experiments 
regarding the use of picric acid as a high explosive were once 
conducted at the townof Lydd (Sussex),the name Lyddite became 
attached to the acid. The term melinite is employed in France 
and Germany, and shinosite indicates the Japanese variety of this 
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explosive. As its graphic formula (inset) indicates, it is a ben- 
zenoid derivative with three hydrogen atoms of the benzene nu- 
cleus replaced by nitro (NO?) groups, and one replaced by a 
hydroxyl (OH) group, whence its name and formula 2:4:6 tri- 
nitrophenol H O . C G H ~ ( N O ? ) ~ .  I t  is a typical example of a nitro- 
compound of the aromatic series, and was formerly employed as 
an acid dyestuff giving yellow shades on wool or silk. Although 
acting as a poison when administered in quantities exceeding a few 
milligrams, its saturated aqueous solution may safely be applied 
to  burns and scalds with the object of subduing 
the pain, which it effects by paralysing the 
sensory nerve endings. 

The ordinary method of manufacturing 
No. <"j'... 

picric acid is to dissolve phenol in strong NO2 
sulphuric acid thus making a phenolsulphonic 
acid, CeH50H+HzS04 = H0.C6H4.S03H, which on treatment 
with a moderate excess of nitric acid regenerates sulphuric 
acid, and a t  the proper temperature gives finally trinitrophenol. 
This separates as an oily liquid which becomes solid on cooling. 
I t  is washed with cold water to  remove excess of acids and then 
dissolved in hot water, from which it  crystallizes in yellow scales, 
plates or needles, depending on the concentration of solution. The 
picrates of ammonia and of the alkali metals sodium and potas- 
sium are most soluble, whereas the lead salt and a few others are 
sparingly soluble in water. Certain organic bases, such as acridine, 
give more insoluble salts than metals. When heated above its 
melting point picric acid puffs or burns with a smoky flash: a small 
amount may sublime as a yellow powder. This burning does not 
appear to be dangerous when only small quantities are dealt with 
unless the external heating be rapid and extensive, so that the 
whole bulk under experiment is heated up; in that case the simple 
burning passes over into a kind of detonating decomposition. The 
metallic salts of picric acid are most liable to this violent form of 
explosion, in fact it  is almost the only form of explosion they 
exhibit either on heating or under percussion. The picrates of 
lead, bismuth and other heavy metals are extremely sensitive to 
friction or percussion as well as heating, especially when dry. The 
pure acid itself is not dangerously sensitive to percussion, although 
a powerful and quick glancing blow will often induce decompo- 
sition. The explosion of a very small amount of a picrate-as 
the lead or potassium salt-in contact with the acid, especially if 
the latter be in a compact state, generally induces a complete 
detonation. At one time picric acid was much in favour either as 
an ingredient of an explosive mixture with some special objective 
use or alone. Among the mixed explosives containing picric acid 
may be mentioned Brugkres powder, a mixture of 54 parts of 
ammonium picrate and 45 of potassium nitrate; Designolles' pow- 
der, potassium picrate, potassium nitrate and charcoal; and 
Emmensite, of similar composition, suggested by Mr. Emmens, 
U.S.A. Many others were designed for blasting or similar pur- 
poses. (W. R. Ho.) 

PICRITE, in petrology, an intrusive igneous rock of ultra- 
basic composition somewhat similar to peridotite (q.v.) .  The 
name, given by Tschermak in 1866, is derived from a r ~ p b s ,  "bit- 
ter," owing to the high percentage of magnesia (bitter earth) these 
rocks contain. The picrites are dark, heavy rocks largely composed 
of olivine and augite, with a small but variable amount of plagio- 
clase felspar. Hornblende and biotite may also be present. The 
picrites usually occur in sills or sheets, and seldom in large plu- 
tonic masses (unlike peridotites). Varieties of picrite include 
augite, enstatite and hornblende picrite. 

The minerals of picrites are very frequently decomposed. Ser- 
pentine partially or wholly replaces olivine, while hornblende (pil- 
ite), talc and chlorite appear as secondary products after the same 
mineral. Augite passes into hornblende or chlorite, and the essen- 
tial felspar is often represented by epidote, prehnite and white 
mica. I n  some picrites, as in the peridotites, a "lustre mottling" is 
given by the poikilitic inclusion of olivine grains in large crystals 
of augite or hornblende. I n  the porphyritic varieties a residual 
brown glass may be present. Such rocks are known as picrite- 
porphyrites. 

Many picrites clearly possess alkaline affinities. Thus the augite 

picrites of the Midland valley of Scotland and of the type locality 
in Moravia contain interstitial analcime and are closely related t o  
the teschenites with which they are associated. Other picrites are 
more clearly calc-alkaline, being associated with diorites or dole- 
rites. The hornblende picrites of Carnarvonshire, Anglesey and 
other places belong here. I n  the Devonian rocks of the Fichtelge- 
birge and Nassau picrites accompany dolerites and proterobases, 
as they do also in Cornwall and Devon. The term picrite-basalt is 
reserved for felspar-poor basalts rich in olivine. (C. E. T.) 

PICROTOXIN, a neutral principle obtained from the 
Cocculz~s i~zdiczrs, which is the fruit of the Anamirta paniculata, 
I t  is used in medicine externally as an antiparasitic. Internally it 
has been successfully used to check the night-sweats of phthisis. 
In  large doses it  is a powerful poison, causing unconsciousness, 
delirium, convulsions, gastro-enteritis and stimulation of the 
respiratory centre followed by paralysis, from which death some- 
times results. Formerly Cocculus indicus berries were sometimes 
added to beer to  increase the intoxicating effects. The chemical 
formula of picrotoxin is C I S H I ~ O ~ . H ~ O .  

PICTISH. The language of the ancient Picts is of uncertain 
origin and of doubtful affinity. "The Picts have left us a number 
of inscriptions in the Ogham character. No attempt to  interpret 
these inscriptions as any form of Celtic has produced anything but 
bosh. Whatever may have been the Pictish language, these in- 
scriptions assure us that it was certainly not Celtic." (R. A. S. 
Macalister in Antiquity II., 7,  1928, p. 373.) Examination of the 
symbols found upon monumental stones in Pictland suggests 
analogies with certain elements in Bronze age sculpturings-a 
highly probable affinity if the Picts were the survivors of Bronze 
age aborigines, influenced by La Tkne culture. 

The term Pict itself may be connected with the Latin Pictones 
and Pictari of Gaul. In  Irish they are known as Cruithne, in Welsh 
as Prydyn, which (c f .  Prydein, or British) significantly resembles 
the earliest Greek name for the British Isle, Pretonnic Islands. 
From the matrilineal succession of their chieis (the records being 
doubtful) it has been inferred that their social structure differed 
from that of other Gaelic speaking peoples. Pictish extended to 
the north of Ireland, and was finally ousted by the Goidelic speech 
of the Scots, which was derived from Ireland. 

See T .  R. Holmes, Caesar's Invasion of Britain (1907). 
PICTOGRAPHY. I n  the history of writing a very large 

number of conventional marks are demonstrably reductions from 
still older forms, which have often developed out of pictographs. 
Pictography has left its traces in all parts of the world, but was 
most widely developed in the New World as  a system lasting 
down to modern times. 

Very simple pictures are drawn upon birch bark, indicating by 
their order the subjects in a series of song-chants with sufficient 
precision to enable the singer to  recall the theme of each in his 
recitation. An account can be kept of sales or purchases by 
representing in perpendicular strokes the number of items, and 
adding at  the end of each series a picture of the animal or object 
to which the particular series refers. Thus three strokes followed 
by the picture of a deer indicate that the hunter has brought three 
deer for sale. A conventional symbol (a  circle with a line across 
it)  is used to indicate a dollar, a cross represents ten cents, and 
an upright stroke one cent, so that the price can be quite clearly 
set forth. This practice is followed in many other parts of the 
world. I n  clay tablets discovered by Sir Arthur Evans a t  Knossos, 
in Crete, a somewhat similar method of enumeration is followed; 
while a t  Athens conventional symbols were used to distinguish 
drachmae and obols upon the revenue records 

I n  comparatively recent times the Dakota Indians invented a 
chronological table, or winter count, wherein each year is recorded 
by a picture of some important event which befell during that 
year. In  these pictures a considerable amount of symbolism was 
necessary. A black upright stroke indicates that a Dakota Indian 
was killed, a rough outline of the head and body spotted with 
blotches indicates that in the year thus indicated the tribe suffered 
from smallpox. Sometimes, in referring to persons, the symbol is 
of the nature of a rebus. Thus, Red Jacket, an Indian chief, was 
killed in the winter of 1807-8; this fact is recorded by a red coat 
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with two arrows piercing it and blood dripping. There is, however, 
nothing of the nature of a play upon words intended. Here the 
Mexicans proceeded a stage further, as in  the often quoted case 
of the name of Itz-coatl, literally knife-snake, which is ordinarily 
represented by a reptile (coatl) with a number of knives (itz) 
projecting from its back. It is, however, also found divided into 
three words, itz-co-atl-knife-pot-water-and represented by a 
different picture accordingly. The Mexicans, moreover, to indi- 
cate that the picture was a proper name, drew the upper part of 
the human figure below the symbol, and joined them by  a line, a 
practice adopted also among their northern neighbours when, 
as in names like Little-Ring, the representation would hardly be 
sufficiently definite. Simple abstract notions could also be ex- 
pressed in this picture-writing. Starvation or famine was graph- 
ically represented by a human figure, with the ribs showing 
prominently. A noose among the Mexicans was the symbol for 
robbery, though more IogicalIy belonging to its punishment. In  a 
Californian rock-painting sorrow is represented by a figure from 
whose eyes drop tears. This could be abbreviated to  a n  eye with 
tears falling from it, a form recorded by Schoolcraft as  existing 
among the Ojibwa Indians. The symbol is so obvious that it  is 
found with the same value among Egyptian hieroglyphics. 

T o  the more elaborate civilizations of the old world, the 
development of writing from pictography can be ascribed-the 
Assyrians (see CUNEIFORM), Egyptians (see HIEROGLYPHS) and 
Chinese (see CHINESE LANGUAGE). Here more complex notions 
had t o  be expressed. The development of the system can be 
traced through many centuries, and shows a tendency to conven- 
tionalize the pictorial symbols employed. Out of conventional- 
ized forms develop (a) syllabaries, (b) alphabets. As regards the 
latter the historical evolution is traced in the article ALPHABET. 
The account given under CHINESE LANGUAGE gives a good idea of 
the development of a syllabary from pictographic writing. 

P I C T O N ,  SIR THOMAS (17j8-ISIS), British general, 
born a t  Poyston, Pembrokeshire, joined the army in 1773 as an 
ensign. On the disbandment of the 75th regiment in  1783 Picton 
quelled a mutiny among the men by his prompt personal action 
and courage. After living i n  retirement on his father's estate for 
nearly 12 years, he went out to  the West Indies i n  1794. H e  
took part in the capture of St. Lucia (for which he was promoted 
lieutenant-colonel) and i n  that of St. Vincent. After the reduc- 
tion of Trinidad, Abercromby made him governor of the island. 
He administered the island with such success that the inhabitants 
petitioned against the retrocession of the island t o  Spain, and 
their protest, with Picton's and Abercromby's representations, 
ensured the retention of Trinidad as a British possession. 

I n  October 1801 he was gazetted brigadier-general. But by this 
time the rigour of his government, as  reported by his enemies, 
had led to  a demand by  humanitarians a t  home for his removal. 
B e  was charged with permitting the application of torture under 
the Spanish law which he had to administer. Colonel William 
Fullarton (1754-1808) procured the appointment of a commis- 
sion t o  govern the island, with Picton as its junior member. 
Picton resigned, and on his return to  England in Dec. 1803 he 
was arrested by order of the privy council. H e  was tried in 
the court of king's bench before Lord Ellenborough i n  1806 on 
one of the charges, on which the court returned a merely technical 
verdict of guilty, which was superseded in 1808 by a special 
verdict on retrial. The inhabitants of Trinidad, who had already 
given him a sword of honour and had petitioned the king not to 
accept his resignation, subscribed f4,ooo toward his legal ex- 
penses, which sum Picton contr'ibuted in return to the relief of 
the suffering caused by a widespread fire in Port of Spain. 

I n  1810, a t  Wellington's request, he was appointed to  com- 
mand a division in Spain. For the remaining years of the Penin- 
sular War, Picton was one of Wellington's principal subordinates. 
The commander-in-chief, it is true, never reposed in him the 
confidence that he gave to Beresford, 'Hill and Craufurd, but in 
the resolute, thorough and punctual execution of a well-defined 
task Picton had no superior in the army. His debut was unfor- 
tunate. On the Coa in July 1810 Craufurd's division became in- 
volved in an action, and Picton, his nearest neighbour, refuscd to 

support him, as  Wellington's direct orders were to  avoid an en- 
gagement. Details of the incident will be found in Oman, Penin- 
sz~lar War, vol. iii. Shortly after this, however, a t  Busaco, Picton 
found and used his first great opportunity for distinction. He 
repulsed the French attack with skill and resolution. After the 
winter in the lines of Torres Vedras, he added to his reputation 
and to that of his division a t  Fuentes d'0nor. I n  September he 
nas  given the local rank of lieutenant-general, and in the same 
month the division won great glory by its rapid and orderly re- 
tirement under severe pressure from the French cavalry a t  El 
Bodon. I n  the first operations of 1812 Picton and Craufurd 
stormed the two breaches of Ciudad Rodrigo, Craufurd being 
mortally wounded. At Badajoz, a month later, the successful 
storming of the fortress was due to  Picton's daring self-reliance 
and penetration in  converting the secondary attack on the castle. 
delivered by his division, into a real one. H e  was himself 
wounded in this terrible engagement, but would not Ieave the 
ramparts, and the day after, having recently inherited a fortune. 
he gave every survivor of his command a guinea. His wound and 
an attack of fever compelled him to return to England to recruit 
his health, but he reappeared a t  the front in April 1813. The 
conduct of his division under his leadership a t  the battle of Vit- 
toria and in the engagements in  the Pyrenees raised his reputation 
as a resolute and skilful fighting general to  a still higher point. 
Early in  1814 he was offered, but after consulting Wellington de- 
clined, the command of the British forces operating on the side 
of Catalonia. H e  thus bore his share i n  the Orthez campaign and 
in the final victory before Toulouse. 

On June 24, 1814, Picton received for the seventh time the 
thanks of the house of commons for his great services and in 
1815 he was made a G.C.B. When Napoleon returned from Elba, 
Picton, a t  Wellington's request, accepted a high command in the 
Anglo-Dutch army. H e  was severely wounded at  Quatre Bras 
June 16, but concealed his wound and retained command of his 
troops, and a t  Waterloo on June 18, while repulsing a serious at- 
tack, he was shot through the head by  a musket ball. His body 
was brought home to London and buried in  the family vault a t  
St. George's, Hanover Square. A public monument was erected to 
his memory in St. Paul's cathedral, by order of parliament, and 
in 1823 another was erected a t  Carmarthen by subscription, the 
king contributing roo guineas to  it. 

See Robinson's Life of Sir Thomas Picton (London, 1836), with 
which, however, compare Napier's and Oman's histories of the 
Peninsular War as to controversial points. 
PPCTOU, a seaport, port of entry, and capital of Pictou 

county, Nova Scotia, go mi. N.E. by N. of Halifax, on a branch 
of the Canadian National railway. Pop. (1941) 3,069. I t  has 
several valuable industries, and is the shipping port for the ad- 
jacent coal mines. The Academy was founded in 1818 and played 
an important part in  the early educational history of the province 
of Nova Scotia. 

PICTS, an early people inhabiting Scotland, of uncertain affin- 
ities, probably pre-Celtic. They are first mentioned in A.D. 306. 
In  640 they defeated the Romans and harried the Roman prov- 
inces (see STRATHCLYDE) until conquered in 846 by Kenneth 
(9.v.) MacAlpin. Tradition associates the Pjcts with the great 
stone monuments. 
PICUS, the Latin name of the woodpecker. This bird being 

sacred to Mars was widely reverenced in ancient Italy. Occasion- 
ally Picus is met with as  a minor deity, associated with Faunus, as 
in the (late and artificial) legend of Picus, Faunus and their cap- 
ture by Numa, Ovid, Fast., iii, zgr ff. Like many of the minor 
deities. Picus was rationalized into an ancient king, and a pedigree 
was made out as follows: Saturn (q.v.), Picus, Faunus (q.v.), 
Latinus ( e .g .  Virgil, Aen., vii 45-49). Hence, in  various late ac- 
counts (a) as Saturn was identified with Cronus, Picus was made 
equivalent to Zeus; see Halliday i n  Class. Rev., xxxvi, p. I I O  

(1922). ( b )  For some unknown reason, Varro (up. Augustine, de 
Citlit. Dei, xviii, 15) interpolated into the genealogy. as  father of 
Picus, Stercutius (Sterces, Sterculius, the spirit of manuring 
fields). ( c )  Picus is confused with Picumnus, a minor deity wor- 
shipped along ~ $ i t h  Pilumnus the spirit of the pestle (pila) (Non- 
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ius Marctllus, p. 834, Lindsay, citing Macer). (d) Ovid tells a 
romantic story to the effect that Picus loved a nymph Canens 
("the Singer"), repulsed the advances of Circe ( q . v . )  and was 
turned by her into a I$ oodpecker (Met . ,  xiv, 31 2 ff.). This seems 
to be Ovid's own invention; most authors (as Virgil, Aen., vii, 189, 
Plutarch, qr~aest. Rom. 21) who tell the story of the metamorpho- 
sis, say Circe was his wife. 

See Carter in Roscher's Lexikon, art. "Picus." 
PIDDOCK, a bivalve mollusc which bores into chalk cliffs 

below the low-water line. Hddocks belong to the genus Pholas, 
of the class Lamellibranchia (q.v.), and are remarkable in being 
phosphorescent. (See PHOSPHORESCEWCE.) The shell is curiously 
shaped in adaptation to their boring habit. 

PIDGIN ENGLISH. Wherever the English-speaking ad- 
venturer has gone among native races in search of trade and 
profit he has spread Pidgin of one type or another. In the popu- 
lar mind Pidgin is associated almost exclusively with the English- 
Chinese jargon spoken on the China coast. This idea was out of 
date before the middle of the 19th century. Pidgin has almost 
achieved the status of a ~vorld language. 

In  varying forms, and with varying mixtures of native ~ ~ o r d s .  
it is current among millions of people in Africa, India, Malaya. 
the orient, Australia and the islands of the Pacific. In  many areas 
it has developed distinct dialects, some of w h i ~ h  are almost com- 
pletely unintelligible to each other. 

The basis of Pidgin is simple, no matter what dialectal form it 
takes: 300 or qoo English nouns, 40 or 50 verbs, another ~ o o  or 
so adjectives, pronouns and adverbs, and two or three dozen com- 
mon native words. 

The word Pidgin is a clue to  the nature and limitations of this 
language. "Pidgin" is believed to be a corruption, probably native 
to the China coast, of the English word "business." I t  was orig- 
inally the language of the business or trade that developed be- 
tween Chinese and Englishmen; other Pidgin dialects have also 
developed mainly because of trade. 

Since the great majority of the original English traders in the 
Indian and Pacific oceans were ill-educated, since most of their 
crews were illiterate, foul-mouthed scourings from English slums, 
and since their primary motive was to  snatch as much booty as 
possible for the smallest possible price, they had little time to 
spare for preserving the integrity of their mother tongue. The 
jargon they developed was the lowest common denominator of 
understanding between white and native. I t  was the maximum 
concession the Englishman would make to natives who failed to  
comprehend the English language in toto on first hearing. 

No effort was made to shape or mould Pidgin into an intelligent 
language. As a result i t  is an unruly, bastard jargon, filled with 
nursery imbecilities, vulgarisms and corruptions. In  spite of these 
handicaps, or perhaps because of them, it extended its sphere of 
influence, especially in  the Pacific. If Pidgin is an unruly, weed- 
grown jargon, it  is above all utilitarian, and its currency among 
millions of natives is a measure of its utility, not only for contact 
between white and native, but for contact among the natives 
themselves. 

Pidgin English mas the original Basic English. The parallel be- 
tween Pidgin and Basic is so close that it  is impossible to analyze 
either without being impressed by their remarkable similarity. 
Basic English, it must be remembered, is a scientific "language" 
of 850 words, each of which has been carefully selected so that 
the collective result represents a complete method of saying 
everything for all everyday purposes. Pidgin, on the other hand, 
is a haphazard and unscientific "language," usually of consider- 
ably less than 600 words and practically never exceeding 1,000. 
The collective result is identical. 

Analysis of these two languages shows additional similarities. 
Slightly more than jc% of the words in Basic are nouns; in 
Pidgin about 65% of the words are nouns. About 18% of Basic 
words are adjectives and adverbs; in Pidgin the figure is about 
13%. Verbs in Basic represent only 2 %  of the total, however; 
in Pidgin they rise to  between 7 and 10%. The remaining 10% 

in Basic represent grammatical sundries ; the remaining I 2 to I 5% 
in Pidgin comprise a scanty collection of pronouns and preposi- 

tions and words from native dialects. Nearly one-third of the 
scientifically selected words of Basic are found in unscientific 
Pidgin. This comparison is interesting because it  reveals a natural 
bondage between these two primary languages. 

The Pidgin that developed in the 17th century on the China 
coast has numerous characteristics which set it apart from other 
Pidgin dialects. First, there are the Chinese words included, e.g., 
amalz, nurse; ckow chow, food, to eat;  cumshaw, a present; 
taipan, a boss. Second, there are the English words which have 
been given peculiar Chinese pronunciation, e.g., plopa, proper; 
gin, friend; Melican, American. Third, the "-ee" verbal endings, 
e.g., loosee, to lose; makee, to  make; tinkee, to  think. The "-ee" 
suffix also appears in a few other words, e.g., maskee, all right, 
never mind, and ntuclzee, much. Chinese Pidgin is easily recog- 
nized by these characteristics, in spite of the fact that numerous 
words found in its vocabulary occur in identical or almost identi- 
cal form in other Pidgin dialects. Maskee, which is probably de- 
rived from the Portuguese "masqui," is current throughout 
Pacific Pidgin. So are bymby, by-and-by; allasame, similar; one 
time, once; savvy, to  understand. I n  Australian Pidgin a car is 
eatum wind cart; the origin is almost certainly in the Malayan 
Pidgin wind waggnn, a car. 

These similarities should not, however, lead us to suppose that 
all Pidgin dialects are derived from the jargon used on the China 
coast. The major Pidgin dialects of the orient, West Africa and 
the South seas may be regarded as almost completely independent 
growths, overlapping because many of the words in their vocabu- 
laries are basic words and because native imitations of English 
speech-sounds have led in  numerous cases to  almost identical 
corruptions. 

Here is an example of Chinese Pidgin, given by Charles G. 
Leland in his Pidgin-English Sing-Song: 

Chinanlan he makee allo-tim so-fashee China-side. Supposey one 
piecee fata flog he bull-chilo, supposey that chilo too muchee largo 
man, all-same olo man-he must catchee floggum, no other ting can 
do, wat-tim fata nik-ki he. Can makee cly-cly, no more can do. 
All-same fashion, putlutta floggee yangshee lutta, yeungki floggee 
nippa, haszeman floggee waifo, mata floggee kaichilos, massa floggee 
kungpatto, kungpatto floggee shaman. 

Translation : 
A Chinaman always acts in this way in China. Suppose a father 

wants to flog his son; if that child is as big as a grown man, the 
father must catch him to flog him. He can't do anything else if he 
wishes to strike him. He can make him cry, but nothing more. In 
the same way an elder brother heats a younger brother, an uncle 
beats a nephew, a husband beats his wife, a mother beats her daugh- 
ter, a master beats his steward, and a steward beats a servant. 

The difference between this type of Pidgin and the jargon used 
by natives and whites in the far northern areas of Australia will 
be immediately evident by reference to  this Australian Pidgin 
version of part of Psalm 23, given by E. Sheappard Sayer, in his 
Pidgin English : 

Big Name watchem sheepysheep, Watchum blackfella. No more 
belly cry fella hab, Big Name makum camp alonga grass, takum 
blackfella walkabout longa, no fightem no more hurry wata. Big Boss 
longa sky makum inside glad; takem walkabout longa too much 
rmnrlfella m- - 

Translation : 
The Lord is my shepherd; I shall not want. He maketh me to lie 

down in green pastures: he leadeth me beside the still waters. He 
restoreth my soul: he leadeth me in the path of righteousness for his 
name's sake. 

Not only is the phrasing of this type of Pidgin different, but 
the words used are of a different type. Whereas the Chinese 
Pidgin speaker nearly always uses "-ee" as a verbal suffix (an ex- 
ception is the "-urnn ending of "floggum" in the quotation from 
Leland), the Australian aboriginal and many Pacific natives use 
an "-em," "-im" or "-urn" suffix. This Pacific suffix is a survival 
of the word "him" used after a verb. 

Another Pacific characteristic is the intrusive fezla, which is  
indispensable to the Pidgin speaker, although it  is practically 
meaningless. I t  is a survivaI of "fellow" used for "one," e.g., 
i gudfella, that's good, i.e., that is a good one. 

The differences between Chinese and Australian Pidgin are not 
accidental. Few, if any, of the original white inhabitants of Aus- 
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tralia-most of them were convicts from English prisons-had 
any knowledge of Chinese Pidgin. The Australian jargon was de- 
veloped independently as a means of contact between white and 
black. The first immigrants reached Australia in 1,788. Within 
ten years Pidgin was firmly established. From Australia it spread 
to neighbouring islands. In  New Zealand, sealers and whalers at- 
tempted to use Pidgin as a means of contact with Maoris in the 
early years of the 19th century. Pidgin was, however, scorned 
by the Maoris, who learned the English language with remarkable 
ease. Whereas Pidgin is used throughout northern Australia, it is 
practically nonexistent in New Zealand. Many Maoris learned to 
speak English better than their white con~patriots in  New 
Zealand. 

Since Pidgin developed on the east coast of Australia a t  the 
end of the 18th century, considerably before the Pacific islands 
were opened up for trade, Australia must be regarded as the pri- 
mary source of Pacific Pidgin. This Pacific Pidgin is often re- 
ferred to  as Beach-la-mar-a corrupted form of b&che-de-mer, a 
name for the trepang. 

The link between Australian and New Guinea Pidgin is natu- 
rally close; the New Guinea native's vocabulary includes many 
words which were first introduced in Australia, among them spell, 
to rest; sool, to scold; plant, to bury; bzrsh, jungle; go bush, to 
run away; gammon, not true; walkabout, to travel, decamp. 

Here is an example of New Guinea Pidgin taken from Frend 
Belong Mi,  a monthly magazine in Pidgin established in 1935 by 
the Roman Catholic mission at  Alexishafen for the use of natives: 

Wairless i gudfelo samting. Em i samting bilong hariap tru. Wan- 
felo master i sindaun long haf long liklik mashin, finger bilong em i 
faitim mashin, nau elektrik bilong mashin i salim tok i go longwe 
mor. Olrait, longwe mor wanfelo aderfelo master i sindaun long 
liklik mashin, em i save hirim disfelo tok. 

Translation: 
Wireless is good. I t  is swift. A man sits down at  a small machine 

I and taps with his finger and electricity sends his message a long way. 
A long way away another man sits at another machine and under- 
stands the message. 

The kinship between this New Guinea Pidgin and Australian 
Pidgin is immediately obvious. The different way in which the 
words are spelled may be regarded as a little beside the point, be- 
cause Pidgin is essentially a spoken language. However, several 
large mission groups have, for many years, been publishing books 
in Pidgin for native consumption, and the question arises: How 
far is Pidgin being modified by its reduction to printed forms? 
I t  is somewhat unfortunate, not so much for the future of Pidgin 
English as a language, as for the education of native races, that 
the mission stations which have entered the printing trade in 
order to win converts should have made no attempt to  adopt a 
common phonetic standard. They have worked independently, 
with the result that new "visual" Pidgin dialects were created in 
areas under mission control. 

Here, for instance, is the Lord's Prayer as rendered in print by 
the Catholic missions a t  Alexishafen and Vunapope and the 
Methodist mission at  Rabaul: 

Alexishafen: Fader bilong mifelo, yu stop long heven-01 i santuim 
nem bilong yu-Kingdom bilong yu 1 kam-01 i hirim tok bilong yu 
long graund olsem long heven. Tude givim mifelo kaiksi bilong de- 
forgivim rong bilong mifelo-olsem mifelo forgivim rong-01 i mekim 
long mifelo. Yu no bringim mifelo long traiim-tekewe samting no 
gud long mifelo. Amen. 

Vunapope: Papa bolong mipela i stap antap-naim bolong ju i 
tambu-lotu bolong ju i kam-mipela daun olosem 01 antap i harim 
tok bolong ju-ju bringim kaikai tede bolong mipela-ju larim mipela 
i olosem mipela i larim 01, 01 i mekim nogut mipela-ju no bringim 
mipela klostu long rot i nogut-ju lusim 01 samting nogut i raus long 
mipela. Amen. 

Rabaul: Papa bilog mi fela, iu stop an top alog peles bilog iu, i 
qud mi fela sigsig out tru alog nem hilog iu; i moa beta 01 a fasin 
bilog iu i stop alog oltuqeta peles. I qud mi fela mekim tru 01 a lo 
bilog iu, 01 a sem oltuqeta man i savi mekim alog peles bilog iu. I 
qud iu givim mi fela kaikai inafim mi fela alog tude. I qud iu no 
mekim koros alog mi fela alog 01 a fasin no qud mi fela mekim, 01 a 
sem mi fela no qat koros alog 01 a man i savi korosim mi fela. Iu no 
bringim mi fela alog 01 a samtig no qud; i moa beta iu luk outim 
mi fela so mi fela no ken mekim 01 a fasin no qud. Bikos 01 a lo, 
na oltuqeta strog, na oltuqeta samtig i qud i bilog iu, na i no ken 
finis. Amen. 

These confusing variations in phonetic form and translation 
occur throughout the books printed by the missions. 

The Alexishafen mission has published more Pidgin books than 
other missions. I t  has printed Pidgin Bibles, song books, stories 
of the Gospels, prayer books, a Pidgin vocabulary and a Primer 
used for teaching young natives in mission schools. The monthly 
magazine, Frend Belong M i  (mentioned above), is mainly re- 
ligious in nature, but contains crossword puzzles, jokes, fairy 
tales, problems, astronomy, notes on animals and insects, all in 
Pidgin. 

The government administration of New Guinea refused to use 
Pidgin in any of its native schools and has issued no official pub- 
lications in Pidgin. I n  native schools conducted by the adminis- 
tration pure English is taught, and the medium used is the na- 
tive dialect of the locality in  which the school is situated. 

I t  must be regarded as unfortunate that New Guinea adminis- 
tration attempts to weed out Pidgin did not receive mission sup- 
port. The difficulty of weaning natives from Pidgin is sufficient 
without being increased. This was well realized by German 
traders in the New Guinea islands in the closing quarter of the 
19th century. They found that Pidgin English was so firmly 
rooted that the natives refused to speak German. Baron von 
Hesse-Wartegg urged that "Pidgin nonsense" should be replaced 
"by a sensible German language." "There is yet time to eradi- 
cate Pidgin English," he added. "Another 10 years without such 
an effort will see such a deep establishment of it  that this might 
be impossible; and in another 50 years the German reich will 
possess here a protectorate whose population of missionaries will 
speak only English. For the world standing of Germany this 
would certainly be sad and shameful." 

By the time of World War 11, all that remained of German at- 
tempts to weed out Pidgin English was a handful of German 
words absorbed into Pidgin text; among them mus ,  shift, go away 
(from Izerazcs); bzrng or boong, a market; mark, a shilling or 
other silver coin; pzrss-puss, love (from German dialectal pzdssi, a 
kiss). 

The original French settlers of New Caledonia found similar 
difficulties. Long before French immigrants arrived, Pidgin Eng- 
lish had been spread among the New Caledonian natives. Many 
traces of that Pidgin remain incorporated in the French speech 
used in New Caledonia and the New Hebrides. A form of Pidgin 
French is also current. 

Among well-known picturesque phrases in Pidgin are: bulla- 
makau, beef, meat in general, whence bullamakau banana, a sau- 
sage; haus moni gammon, banknotes, as distinct from haus moni 
tru, coins; grass belong face, whiskers; dog belong Sydney, a 
goat; basket belong trouser, a pocket; lamp belong Jesus, the 
sun; ticky-ticky wata, oil; paper talk (or, in  Australian Pidgin, 
paper yabber), a letter. 

I n  World War I1 the importance of soldiers in  contact with na- 
tives in southwest Pacific islands knowing Pidgin was realized by 
both U.S. and Australian army authorities. A special handbook 
was issued to servicemen on tropical duty. Here are two ex- 
amples from the book, showing how Pidgin went to  war: 

Yufela yu ZookZm barid all Japan i sit down long ivz long fight? 
Is there barbed wire in front of the Jap trenches? 

Yufela yu stand fast. Y u  no can walkabout. Suppose yufela walk- 
about nte killim yu long musket. Don't move or I'll shoot. 

(S. J. BR.) 
PIECE-OF-EIGHT, a n  obsolete Spanish coin, properly 

the piastre or peso, commonly also called a dollar, coined of silver, 
and divided into eight reels, whence "piece-of-eight." I t s  value 
was four shillings. I n  1797, when the Bank of England suspended 
payment, millions of these coins were pyt into British circulation. 
countermarked with a small oval bust of George 111. The piece- 
of-eight was current in the Spanish-American colonies. 

PIECE-WORK, a term used to describe the method of in- 
dustrial remuneration in which the worker is paid by the piece or 
job. In  practice, where piece-work is arranged in trades that are 
organized. the payment per unit of work is arranged by  negotia- 
tion between the employers and employed, as for example, in the 
English cotton industry. Very often the agreements arrived a t  



PIEDMONT-PIER 
are extremely complicated, with various percentage variations 
upon a basic rate, so that the expression of piece-rate becomes 
very difficult for one outside the industry to understand. Agree- 
ments as to piece-work are often subject to a minimum wage 
arrangement. S p e  \VAGE-SYSTEMS IN IKDUSTRY. 

PIEDMONT (pi-Sd'm6nt), is a territorial division of north 
Italy, enclosed on all sides except towards the Lombard plain 
by the vast semicircle of the Pennine, Graian, Cottian, Maritime 
and Ligurian Alps. 

I n  1859 it was divided into the four provinces of Alessandria. 
Cuneo. Novara and Torino (Turin) to which Aosta and Vercelli 
were added in 1927 and later Asti. I t  has an area of 11,332 sq.mi. 
The people are chiefly engaged in agriculture-which is helped by 
irrigation. 

In  1938, the products were: 

1 Crop I licres I Tons 1 
Wheat . . . . 
R y e .  . . . . 
Oats. . . . . 
Rice. . . . . 
Maize . . . . 
Beans . . . . 
Sugar beets . . . 
Hemp , , . , 

Garden produce . . 
Potatoes. . . . 
Forage . . . . 
Vines . . . . 

616,847 
66,028 
3013 I3 

41 j , z j6  
799,388 
35,384 
51,367 

1 ,102  

81,350 
374,341 

3,588,427 
106,674,gr j (nine-gallons) 

Many are also occupied in the reeling and throwing of silk and 
in the manufacture of cotton (no fewer than 50,000 workers, of 
whom 37,000 are women), woollens and clothing; there are also 
considerable manufactures at  Turin, Savigliano, etc. The Pied- 
montese dialect has been rather strongly influenced by French. 

The total population of Piedmont was in 1931, 3,497,799,.in 
1936, 3.506,134. There are numerous summer resorts in the Alpme 
valleys. 

  he chief railway centres are Turin, communicating with the 
Mont Cenis line and with the Riviera by the railway over the 
Col di Tenda. The communications with Liguria are difficult 
owing to the approach of the mountains to the coast, but the 
electrification of the lines from Genoa to Turin and Milan greatly 
improved the travelling facilities of this region. 

Piedmont (Ital. Pientonte; Low Lat. Pedelnons and Pedemon- 
tium), in Roman times until 49 B.C. formed a part of Gallia Trans- 
padana, and in Augustus' division of Italy formed with what was 
later known as Lombardy the 11th region. I t  formed part of the 
Lombard kingdom, and it  was not till about A.D. 1000 that the 
house of Savoy (q.v.) arose. 

PIEDMONT, a residential city of California, U.S.A., on the 
heights adjoining Berkeley and Oakland. I t  has few shops and no 
factories, and its building regulations prohibit the construction 
of multiple dwellings. The population was 9,866 in 1940 by the 
federal census. 

PIEDMONT REGION. A term of special application in 
the U.S. to the low plateau which lies just east of the Xp- 
palachians, especially in Pennsylvania, Virginia, and the Carolinas. 

PIEDRAS NEGRAS, formerly Ciudad Porfirio Diaz, a 
northern frontier town of Mexico in the State of Coahuila, 840 mi. 
N. by W. from Mexico City, on the Rio Grande del Norte. 720 i t .  
above sea-level, opposite the town of Eagle Pass, Texas. Pop. 
(1930) I j,878. An international bridge connects the two towns. 
and the Mexican International railway has its northern terminus 
in Mexico a t  this point. The town has an important transfer trade 
with the United States, and is the centre of a fertile district de- 
voted to agriculture and stock-raising. Coal is found in the 
vicinity. 

The fifexican Government maintains a custom-house and mili- 
tary post here. The town was founded in 1849. 

PIENZA, a town of Tuscany, Italy, in the province of Siena. 
Q mi. west of the town of Montepulciano by road, 1.611 ft. above 
sea-level. Pop. (1936) 1,191 (town) ; 4,532 (commune). The 

place was originally called Corsignano and owes its present name 
to Aeneas Silvius Piccolomini, Pope Pius 11. (q.v.) who was born 
here in 140j. The buildings which he caused to be erected by 
Bernardo Rossellino in 146-1463 form a noble group of early 
Renaissance architecture round the Piazza del Duomo. The lat- 
ter retains Gothic details in the interior, but the facade is simple 
Renaissance work. The other three sides are occupied by the 
episcopal and municipal palaces, and the Palazzo Piccolomini; 
the last, resembling the Palazzo Rucellai a t  Florence, is the finest, 
and is well furnished: in front of it  is a bcautiful fountain, and 
opposite it the fine Palazzo Ammannati. The canons' house con- 
tains a museum with some fine ecclesiastical vestments including 
an excellent 13th century cope of English origin, and enamels. 

PIER. I n  architecture (q.v.) i t  usually denotes a vertical 
support in masonry, brickwork or concrete which carries an 
arch or superstructure. In  this sense it  is applied both to those por- 
tions of a structure which are visible above ground and to isolated 
or detached supports underground described as  foundation piers. 
The term is sometimes applied to the solid parts of a wall between 
windows or voids, and also to the isolated masses of brickwork, 
masonry or concrete to which gates are hung. 

Bridge Piers.-In the construction of bridges (q.v.) and via- 
ducts, pier denotes the solid structure upon which the bridge 
superstructure (including arches) is supported. Occasionally in 
the case of high piers supporting viaducts and bridge superstruc- 
tures the upper portions are constructed of open-braced iron- or 
steel-work. 

Foundation piers for bridges are formed of solid masonry, 
brickwork or concrete and, sometimes, reinforced-concrete is em- 
ployed for the purpose. I n  places where timber is  abundant, as 
in some parts of the United States and Canada, wooden cribs 
filled with rubble stone or concrete have been used for raising the 
foundations of piers out of water. 

Special provisions must be made for the foundations of piers 
where the ground is soft for some depth, or loose water-bearing 
strata are encountered, and especially where the piers of large 

INDIAN COMPOUND ENGLISH GOTHIC 
BRAHMAMCAL TEMPLE 

MODERN 
SALISBURY CONCRETE 

GWALIOR CATHEDRAL 

T HREE T Y P E S  OF P I E R  U S E D  I N  A R C H I T E C T U R E  

bridges crossing rivers have to be constructed under water. Among 
the means employed in these situations are steel and iron cylin- 
ders, wells, caissons, bearing piles or some form of coffer-dam 
within which the foundations may be constructed. (See CAISSON, 
FOUNDATIONS, COFFER-DAM. ) 

Piles are sometimes employed to provide both the foundations 
and the piers carrying a structure of viaduct character. Thus 
screw piles, having wide bearing-blades of cast-iron in the form of 
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a screw-thread turned about a central shaft or column of cast- 
iron or steel, are sometimes sunk through soft strata till they 
reach a firm bed, or one sufficiently consolidated by the superin- 
cumbent layers t o  enable it  to support the weight imposed on the 
broad blades. Hollow, cast iron, cylindrical piles with a broad cir- 
cular disc at  the bottom to increase their bearing surface, have 
also been used for piers founded in sandy or silty strata of con- 
siderable thickness. They are sunk by hydraulic jetting, i.e., the 
scouring away of the soft material from under the disc by means 
of a jet of water emitted under high pressure from a pipe lowered 
within the pile. Water jets are also employed to facilitate the 
sinking of screw and other forms of piles. (See FOUNDATIONS.) 

H a r b o u r  Piers.-The term pier is often applied to works 
sheltering harbours such as the Tynemouth piers which are 
strictly breakwaters (q.v.). Landing stages also, whether solid or 
open, have for a long time been called piers, as the Admiralty 
pier and the Prince of Wales' pier a t  Dover, the former essen- 
tially a breakwater with provision for berthing vessels and land- 
ing passengers on its sheltered side. The jetties (q.v.) thrown 
out from the shore to  protect the entrance to a river harbour are 
also sometimes described as piers. I n  North America the term is 
commonly employed for a wharf structure that projects into a 
river, fairway or harbour. 

P r o m e n a d e  Piers.-Open promenade piers form a common 
feature at  seaside resorts. Promenade piers are usually sup- 
ported on open pile work of timber, cast iron or steel, but in 
recent years, reinforced concrete has been frequently employed 
both for the pile supports and superstructure. The open construc- 
tion exposes little surface to waves or storms and does not inter- 
fere with the drift of shingle and sand along the coast. I t  is 
essential that the beams or girders carrying the deck of a promen- 
ade pier should be at  an elevation well above the level of the 
crest of the highest wave. Timber piles are best suited for with- 
standing the shocks of vessels a t  landing stages, a t  which places 
they are generally used. I n  the case of reinforced-concrete land- 
ing stages, a falsework of timber is sometimes constructed in 
front of the main structure for this purpose. Screw piles are 
frequently used for promenade piers on sandy foreshores. 

The pioneer of promenade piers in England was the old chain 
pier a t  Brighton, erected in 1822-3. I t  was founded on oak 
piles, was 1,136 ft.  long and was destroyed by a gale in Dec. 1896. 
The length of promenade piers depends mainly on the distance 
from the shore a t  which sufficient depth is reached for steamers. 
Thus piers a t  Southend (Essex) and Southport (Lancs.) have 
been constructed across the wide sands in the estuaries of the 
Thames and Ribble respectively; the former over I+ m., the latter 
nearly a mile in length. 

Works on bridge and other foundations are noted at the end of the 
article CAISSON. (N. G. G.) 

In Architecture.-A pier in architecture is a vertical support 
carrying arches, a vault, a floor or a roof; especially one rectangu- 
lar in plan; also, in mediaeval work, any support between the 
nave and aisles of a church. During the late Roman imperial 
period, pier design was carefully studied and in connection with 
such buildings as the basilicas, cross-shaped and other compound 
picrs were devclopcd to carry the cross arches and the groins 
or intersections of the vaulting. With the increasing use of vault- 
ing for church naves and aisles, during the 11th and 12th centuries, 
pier design was still further developed. Although in England 
Norman piers are frequently great round columns, on the conti- 
nent of Europe piers became common in which each arch or 
vaulting rib above was carried by a separate member of the pier. 
The earliest logical expression of this idea is found in Italian 
Lombard work, where a square pier has frequently an engaged 
column attached to each face; the one on the nave side carrying 
the cross-rib of the nave vault, that on the aisle side carrying 
the aisle vault cross-rib, and those on the other two sides carry- 
ing the pier arches between nave and aisles. 

During the later Romanesque, pier plans were further compli- 
cated by the addition of smaller members to carry the subsidiary 
mouldings of the arches above, and larger members to carry the 
diagonal vaulting ribs. (See BYZANTINE AND ROMANESQUE ARCHI- 

TECTURE.) During the 13th and 14th centuries the piers of French 
Gothic churches were kept comparatively simple in plan, with 
great importance given to the capital a t  the level of the spring of 
the pier arch. Often it  took the shape of a circular column with 
a few, large, simple attached vaulting shafts, as in  Rheims cathe- 
dral (c. 1240). Toward the end of the 14th century, perhaps due 
to English influence, the column idea disappeared and was replaced 
by the more logical plan in which the pier was elaborately mem- 
bered, not only by the additional development of vaulting shafts, 
but by breaking up  the edges with projecting mouldings under 
the mouldings of the arches. Capitals became of less importance 
and vaulting shafts were carried unbroken through from floor to  
vault spring, capitals being placed merely on the separate mould- 
ings of each arch or rib. 

During the Flamboyant period this development was carried 
to its logical extreme; capitals were omitted entirely, and the pier 
plan became the combination of the various arch and vault rib 
mouldings continued down to the floor. Against this complexity 
a reaction was inevitable, and the other type of French Flam- 
boyant pier developed, with smooth surface, either circular or 
wavy in plan, with the various vault rib and arch mouldings car- 
ried by the pier merely dying into it  a t  their intersectians. I n  
England, during the Early English period, although circular piers 
are occasionally found, they were more frequently surrounded by 
entirely independent colonnettes, often of black Purbeck marble, 
which act as vaulting shafts and are tied to the body of the pier 
only at intervals by horizontal through stones with moulded edges. 
During the Decorated period attached shafts continued in use 
but the surfaces of the central core appearing between them 
were often richly moulded, and, in some cases, detached shafts 
disappeared entirely and the pier became a solid mass with sur- 
faces lavishly moulded with strong projecting high lights and 
deeply cut shadows. 

In  the late Decorated period mouldings of the pier were some- 
times the same as those of the arch above and capitals were 
omitted. This arrangement became much more frequent during 
the Perpendicular period. Pier-moulding profiles were softened 
and flattened like other mouldings of the period. (See GOTHIC 

ARCHITECTURE.) With the coming of the Renaissance pier de- 
sign was much simplified, returning to the generally cross-shaped 
or twelve-cornered systems found in late Roman work, with all 
the projecting members treated either as classic imposts, engaged 
columns or pilasters. 

Technically, the word pier is also applied to the solid portions 
of a wall between windows or other openings; and to the vertical 
posts a t  gateways, to which the gates are hung. The word pier 
is used of structures of timber or masonry projecting from a 
quay or sea wall and used either for loading and unloading ships, 
or in the case of summer resorts, for furnishing promenade space 
into the water. In  America the word is loosely used synonymously 
with dock or landing stage. 
PIERCE, FRANKLIN (1804-1869), fourteenth president 

of the United States, was born at  Hillsboro, New Hampshire, 
Nov. 23, 1804. His father, Benjamin Pierce ( I  757-1839), served 
in the American army throughout the Revolutionary War, was a 
Democratic member of the New Hampshire house of representa- 
tives from 1789 to 1801, and was governor o i  the State in 1827. 
The son was prepared for college a t  Hancock, Francestown and 
Exeter academies and entered Bowdoin in 1820, where he formed 
a lifelong friendship with Nathaniel Hawthorne. After his gradu- 
ation in 1824 he studied law and was admitted to the bar in 1827. 

E n t r y  i n t o  Politics.-Entering politics as a Democrat he 
became a member of the New Hampshire house of representa- 
tives in 1829, and was speaker of that body in 1831 and 1832. 
The following year he entered the national house of representa- 
tives. While he rarely spoke from the floor, he was a n  influential 
member of several committees, including the judiciary com- 
mittee. A friend of President Jackson he supported administra- 
tion policies. He adhered to a strict construction of the Federal 
Constitution, defended the Maysville veto, opposed the recharter 
of the bank of the United States, opposed appropriations to  the 
U. S, military academy and favoured a volunteer army. During 
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his first term in Congress he married Jane Means Appleton, 
daughter of the president of Bowdoin college. I n  1837 he entered 
the U.S. Senate. Being its youngest member, he was overshadowed 
by a galaxy of older and more prominent men such as Benton, 
Clay and Webster. Before his term expired he resigned his seat 
(1842) and returned to the practice of law at  Concord, N.H., 
where he became Federal district attorney. In  1845 he was 
offered the Democratic nomination for governor of New Hamp- 
shire, also an appointment to fill an unexpired term in the U.S. 
Senate, and the next year the position of attorney-general in 
Polk's cabinet; but he rejected them all, declaring that he had 
permanently retired from political life. 

Service in M e x i c a n  War.-Shortly after the outbreak of the 
war with Mexico in 1846 Pierce enlisted as a private a t  Concord, 
but soon became colonel of the 9th Regiment, and later a briga- 
dier-general of volunteers. H e  was with Gen. Scott in the advance 
toward Mexico City. During the battle of Contreras he was 
thrown from his horse and received painful injuries. Despite the 
advice of Scott to the contrary he insisted on continuing the 
fight the next day and in the course of the battle he fainted. This 
fact, variously interpreted. was used both for and against him 
when he was later a candidate for the presidency. At the close 
of the war he returned to his law practice. 

E lec t ion  t o  Presidency.-Pierce became the Democratic 
nominee for president in 1852 "as a dark horse." Those in the 
foreground were Lewis Cass. Stephen A. Douglas and James Bu- 
chanan, but none of these proved to be available because of fac- 
tional rivalries. A few politicians, foreseeing a deadlock, had pre- 
pared Pierce for the place. At the convention in Baltimore in 
June his name was first brought forward by the Virginia delega- 
tion on the 35th ballot, and on the 49th ballot he received an 
almost unanimous vote. Both the Democrats and the Whigs were 
too badly split for any real issues to appear in the campaign. The 
chief question in the public mind was the finality of the Compro- 
mise of 1850, and while both parties declared themselves in 
favour of it  the Democrats were more thoroughly united in its 
support. As a result Pierce swept the country in the November 
election, receiving 254 electoral votes against 42 for his opponent, 
Gen. Winfield Scott. 

P r e s i d e n t i a l  Administration.- The youngest man to have 
been elevated to  the presidency, Pierce was handsome, genial and 
possessed of a certain brilliance, which however was not profound. 
The Eastern element of the Democratic party which he directly 
represented was inclined for the sake of harmony and prosperity 
to oppose anti-slavery agitation and generally to placate South- 
ern opinion. I t  was hence pro-Southern as a matter not only of 
political strategy but also of business expediency. Thus in the 
selection of his cabinet, as in both domestic and foreign policies 
of his administration, Pierce represented a coalition of Southern 
planters and Eastern business men. His cabinet included William 
L. Marcy of New York, secretary of state; Jefferson Davis of 
Mississippi, secretary of war; James Guthrie of Kentucky, secre- 
tary of the treasury; James C. Dobbin of North Carolina, secre- 
tary of the navy; Robert McClelland of RIichigan, secretary of 
the interior; James Campbell of Pennsylvania, postmaster-gen- 
cral; and Caleb Cushing of Massachusetts, attorney-general. I n  
his inaugural address Pierce interpreted his election as a popular 
mandate to maintain the Compromise of 1850 and bury the 
siavery controversy. H e  also forecast an aggressive, but hon- 
ourable, foreign policy; he would "not be controlled by any timid 
forebodings of evil from expansion." I n  fact "the acquisition of 
certain possessions" (doubtless referring to Cuba in particular) 
was deemed essential t o  the country's safety and commerce. 

F o r e i g n  Policy.--In accordance with the declarations of the 
inaugural Pierre Soul&, who had openly advocated the annexation 
of Cuba by means other than purchase if necessary, was ap- 
pointed minister to  Spain. When the Spanish Government showed 
its unwillingness to sell the island, SoulC, at  the suggestion of 
secretary of State Marcy, held a conference with James Bu- 
chanan. minister to Grcat Britain, and John Y. Mason, minister 
to France, a t  Ostend, Belgium, as a result of which they issued 
the famous Ostend Manifesto. This was to the effect that if the 

United States were unable to  obtain Cuba peacefully, "by every 
law, human and divine, we shall be justified in wresting it  from 
Spain if we possess the power." I n  the storm of controversy 
which followed, the administration disclaimed responsibility for 
the document and recalled Soul&. The following year William 
Walker conducted a notorious filibustering expedition into Cen- 
tral America with the purpose of establishing a pro-slavery gov- 
ernment to be brought under the control of the United States. 
H e  established himself as military dictator, then as president, of 
Nicaragua, and his regime was recognized by the Pierce adminis- 
tration. More fruitful of permanent results was the expedition 
sent out under Commodore Perry to  Japan (1853) to  induce her 
to open her doors to  American trade. Lured by Yankee ingenuity 
and frightened by Western guns, she responded, and the result 
was the opening up of Japan. I n  the Koszta affair (1853) the 
 government vigorously asserted the protection which it  would offer 
those in the process of becoming its naturalized citizens. The 
administration also eifected a reorganization of the diplomatic 
and consular service and the creation of the U.S. court of claims. 

Domestic Policy.-Among the domestic policies of the Pierce 
administration were preparations for a transcontinental railroad 
and the opening up  of the Northwest for settlement. I t  was in 
order to  open the way for a southerly route to  California through 
the lowest mountain passes that the Gadsden Purchase of jo,ooo 
sq.m. of territory was acquired from Mexico in 1853 a t  a cost of 
$~o,ooo,ooo. I t  was mainly to  stimulate migration to the North- 
west and facilitate the project of a central route t o  the Pacific 
that the Kansas-Nebraska bill was enacted in 1854, receiving the 
President's sanction. This opened two new territories for settle- 
ment with the slavery question t o  be settled in  each by popular 
sovereignty. Thus the dread conflict was reawakened with the 
venom of incipient civil war. Pierce's administrative policies 
with reference to "bleeding Kansas" were pro-Southern. H e  
thus lost much of his former support a t  the North and made 
himself unavailable as a candidate for a second term. 

Save for a three years' tour in Europe, he lived a t  Concord, 
N.H., where he died on Oct. 8, 1869. 

BIBLIOGRAPHY.-D. FV. Bartlett, Frankli~z Pierce ( 1 8 j z )  ; Nathaniel 
Hawthorne, Franklin Pierce ( 1 8 j z )  ; J .  E. Cooley, Review of the 
Administration o f  General Pierce (18 j4)  ; Anna E. Carroll, Review 
o f  Pierce's Administration (1856) ; J .  R. Irelan, History of the 
Life ,  Admiltistration and Times o f  Franklin Pierce (1888) ; R. F. 
Kichols, T h e  Democratic Machine, 1850-1854 (1923) ; J .  Schouler, His- 
tory o f  the United States (1913) ; J .  F. Rhodes, History of the United 
States (1893-94) ; J .  W. Burgess, ~Pfiddle Period (1900) ; Pierce's cor- 
respondence was published in the American Historical Review, x. I I C -  

127,. 350-370. See also Richardson's Messages and Papers of the 
Preszdents (1896-99) and W .  R. Leech, Calendar of the Papers of 
Franklzn Pierce (1917).  (A. M. A.) 

PIER0 DI COSIMQ (1462-I~ZI) ,  the name by which the 
Florentine painter Pietro di Lorenzo is generally known. H e  was 
born in Florence in 1462, and worked in the bottega of Cosimo 
Rosselli (from whom he derived his popular name). H e  had the 
gift of a fertile fantastic imagination, which, as a result of his 
journey to Rome in 1482 with Rosselli, became directed towards 
the myths of classic antiquity. In  Rome he assisted his master 
with the frescoes in the Sistine chapel. H e  proves himself a true 
child of the Renaissance in such pictures as the "Death of 
Procris." at the National Gallery, the "Mars and Venus," at  the 
Berlin Gallery, the "Perseus and Andromeda" series, a t  the Uffizi 
in Florence, and the "Hylas and the Nymphs," of the late Benson 
collection. The "Immaculate Conception," at the Uffizi, and the 
"Holy Family," a t  Dresdez, are good examples of his religious 
pictures. Piero was distinguished for his landscapes and their 
cheerful accessories. The only known portraits that can be 
definitely ascn'hed to him are. a t  the National Gallery, the so-called 
"Bella Simonetta," at  Chantilly, the portraits of Giuliano di San 
Gallo and his father, a t  The Hague, and a head of a youth, a t  
Dulwich. Vasari related that Piero excelled in designing pageants 
and triumphal processions for the pleasure-loving youths of 
Florence. Piero di Cosimo exercised considerable influence upon 
his fellow pupils Albertinelli and Bartolonlmeo della Porta and 
was the master of Andrea del Sarto. Examples of his work are 
also to be found at  the Louvre in Paris, the Liechtenstein collec- 
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tion in Vienna, the Borghese and Corsini Galleries in Rome, the 
Berlin Museum, the Spedale degli Innocenti in Florence, and in 
the collections of Burke in London and Cornwallis West in New- 
lands Manor. 

See Vasari Vite; F. Knapp, Piero di Cosimo (Halle, 1899) ; H. 
Haberfeld, Plero di Cosimo (Breslau, 1901). 

PIERRE (peer), capital city of South Dakota, U.S.A., and 
county seat of Hughes county; in the centre of the state, on the 
east bank of the Missouri river opposite the mouth of Bad river, 
a t  an altitude (at  the state capitol) of 1,496 ft. I t  is on federal 
highways 14 and 83 ; has a municipal airport; and k served by the 
Chicago and North Western railway. Pop. 1940 federal census 
4,322. Four miles north of the city is a monument marking the 
geographical centre of the state and the approximate centre of 
North America. The state capitol (erected 1905-10) is a beau- 
tiful building. A four-story annex matching the building was 
built in 1931. Near the capitol is an artificial lake, fed from an 
artesian well by w ~ t e r  which never freezes, where swans, geese 
and wild ducks live the year round. The city owns more than a 
mile of river frontage, and its parks include a wooded island of 
1,000 acres. Artesian wells supply the city not only with water 
but also with ilatural gas of high heating content. Pierre is the seat 
of a government Indian school. 

The state historical museum (in the capitol building) has 
many interesting relics, including a leaden plate, buried in 1743 
by La VCrendrye on a hill across the river (within the present 
city of Fort Pierre) to  claim the country for France, and discov- 
ered by high school children in 1913. Pierre is an important ship- 
ping point and centre of wholesale and jobbing interests. I t  has 
railroad shops, granite works and other manufacturing industries. 
The first permanent settlement by white men in South Dakota was 
made in 1817 by Joseph La Framboise, a fur trader, just below 
the mouth of Bad river. H e  called his post Ft.  Teton. In  1822 
Ft. Tecumseh was built 2 m. up-stream; and in 1832, when its 
site was washed into the river, Ft .  Pierre Chouteau was erected to 
take its place, a mile farther up-stream and a little back from the 
river. I t  was named after Pierre Chouteau, Jr. (1789-186j), who 
had in 1804 succeeded his father in the Missouri Fur Company, 
and for 2 0  years Ft.  Pierre (as it  soon came to be called) was 
the chief fur-trading depot of the Upper Missouri country. In  
1 8 j j  the United States bought the building and other property 
of the post and laid out around them a military reservation of 
270 sq.m. (abandoned in 1857) which was the headquarters of 
operations against the Sioux and the scene of a council with their 
chiefs. In  the early dags steamboats plied regularly on the Mis- 
souri river as far as Ft .  Benton (Montana) 1,000 m. above Pierre. 
The first sermon in South Dakota was preached in 1840 by the 
Rev. Stephen R.  Riggs, a missionary to the Dakota Indians, on a 
spot near the free wagon bridge across the Missouri which bears 
his name. The city was platted in 1880, incorporated as a village 
in 1883, and chartered as a city in 1900. One of the few surviving 
herds of buffalo in the United States is quartered in the river 
brakes 4 m. north of Fort Pierre. 

PIERREFONDS, a town of northern France, in the depart- 
ment of Oise, 9 mi. S.E. of Compi6gne by road. Pop. (1936) 990 
Pierrefonds has an 11th to 16th century church, and its mineral 
springs are in some repute. The famous chLteau was begun in 
the late 14th century by Louis d'OrlCans, to  whom the domain 
was given by Charles VI., and finished early in the 15th century. 
I t  was later held by the Burgundians, the English and the ad- 
herents of the League, from whom itgassed to Henry IV. I t  was 
dismantled in 1622. The ruins, bought by Napoleon I ,  were faith- 
fully restored, by order of Napoleon 111, in 1858-95, under the 
direction, first of Viollet-le-Duc and afterwards of E. Boeswillwald 
The building is rectangular in shape. A lofty keep defends thr 
principal entrance. The town was partly destroyed in World War T 
and the Germans occupied it in World War I1 (June 1940) 

PIERROT [Ital. Pedrolino], the name given to the leading 
character in the French pantomime plays since the 18th century; 
transferred from the Italian stage, and revived especially in 
recent times. He is always in white, both face and costume, with 
a loose and daintily clownish garb, and is represented as of a 

freakish disposition. Modern pierrot plays have converted the 
pierrot into a romantic and pathetic figure. (See PANTOMIME.) 

PIETAS, in Roman mythology, the personification of the 
sense of duty towards God and man and towards the fatherland. 
According to legend, a young woman in humble circumstances, 
whose father (or mother) was lying in prison under sentence of 
death, without food, managed to gain admittance, and fed her 
parent with milk from her breast. T o  commemorate her filial 
affection, a temple was dedicated (181 B.c.) by Manius Acilius 
Glabrio to Pietas in the Forum Holitorium a t  Rome, on the spot 
where the young woman had formerly lived. The temple was 
probably originally vowed by the elder Glabrio out of gratitude 
for the pietas shown during the engagement by his son, who may 
have saved his life, as did the elder Africanus that of his father 
at  the battle of Ticinus (Livy xxi. 46) ;  the legend of the young 
woman (borrowed from the Greek story of Mycon and Pero, Val. 
Max. v. 4, ext. I )  was then connected with the temple by the 
identification of its site with that of the prison. Pietas is shown 
on coins as a matron throwing incense on an altar, her attribute 
being a stork. Typical examples of "piety" are Aeneas, and Anto- 
ninus Pius, who founded games a t  Puteoli in honour of Hadrian. 

BIBLIOGRAPHY.-See Val. Max. v. 4, 7 ;  Pliny, Nut. hist. vii. 121; 
Livy xl. 34 ; Festus, S.V. ; G. Wissowa, Religion ultd Kultus der Romer 
(1902) ; F. Kuntze, "Die Legende von der guten Tochter," in Jahr- 
bucher fur das klassische Altertum (~goq) ,  xiii. 280. 

PIETERMARITZBURG, the capital of Natal, South 
Africa, 29" 46' S., 30' 13' E.;  altitude 2,218 feet. Though only 
41 m. inland, it is 73 m. by rail from the port of Durban. The 
main town is laid out on a low ridge between the Umsundusi 
River and the Dorp Spruit. Suburbs have grown up  on two other 
ridges across the river to the south-east of the town, and also 
on the slopes of a marked escarpment, which rises over 1,500 
ft. above the town on the north-west side. The low ground be- 
tween the ridges is occupied either by Indian dwellings and culti- 
vation, or by open spaces, laid out as public parks and sports 
grounds, with which the city is very well provided. On the west 
of the town are the botanical gardens. There are memorials of the 
Zulu, South African and World Wars. The town was founded in 
1839 by Dutch immigrants and connected by railway with Durban 
in 1880. 

Among the public buildings are the town hall, containing a re- 
markably fine organ and a good collection of pictures, the Pro- 
vincial Council building, the Colonial offices, the Court house, 
the post office and the museum, which has an exceedingly good 
collection of the South African fauna. The Voortrekkers' museum 
is housed in what used t o  be a Dutch church. The Natal Society 
library is also admirable. The city is the seat of an Anglican 
bishop. I t  is noted for its agricultural show, held every June. 
There is a large number of high schools for day pupils and 
boarders, both in the city and outside. In  addition there is a train- 
ing college and a university college, a constituent of the University 
of South Africa. Means of locomotion are provided by a tram- 
way system, jinrikshas, and motor cars. I n  1921 the population 
included 9,992 natives, 6,944 Asiatics, 1,089 coloured people and 
17,998 Europeans. The latter had increased by 1936 to 22,448. 

PIETERSBURG, chief town of the Pietersburg district of 
the Transvaal, I 77 m. by rail N.N.E. of Pretoria: altitude, 4,269 
ft .  Pop. (1921) 2,452 whites, 3,325 natives, 183 Asiatics and 
103 coloured: total 6,063. The surrounding country contains 
minerals. To  the east are the Klein Letaba and other low country 
goldfields; to the west are the Waterberg goldfields. Asbestos, 
tin and corundum also occur, the latter being exported in fair 
quantity. Cereals, tobacco, cotton and groundnuts are cultivated 
and towards the east, citrus estates have developed. 

PIETERS HILL, 10 miles S.S.E. of Ladysmith, has given 
its name to the fourth and finally successful British attempt to 
relieve Ladysmith a t  the end of Feb. 1900 (see LADYSMITH and 
SOUTH AFRICAN WAR). Buller, having tried a frontal attack and 
two attacks on the right of the Boer lines, now resolved to assail 
their left, and the operations opened with the successful storm- 
ing of their positions on the south bank of the Tugela east of 
Colenso, which fell into British hands after six days of methodical 
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fighting. Thereafter Buller drew back the bulk of his force to the 
north bank, its next objective being the group of hills immediately 
north of Colenso. On Feb. 27, the British right wing captured 
Pieters Hill, the northern buttress of the ridge, and next day 
Buller's cavalry entered Ladysmith, which had stood a four 
months' siege. 

PIETISM, a movement in the Lutheran Church, which arose 
towards the end of the 17th and continued during the first half 
of the following century. The name of Pietists was given to 
the adherents of the movement as  a term of ridicule, like that of 
"Methodists" somewhat later in England. The Lutheran Church 
had continued Melanchthon's attempt to construct the evangelical 
faith as a doctrinal system; and it  appeared to many faithful 
adherents to  have become a creed-bound theological and sacra- 
mentarian institution, where the dogmatic formularies of the 
Church had usurped the position which Luther himself had as- 
signed to the Bible alone. The influence of the Reformed Church 
(q.v.) on the other hand, in spite of the predestinarianism of 
Calvin, made less for doctrine than the practical formation of 
Christian life. The  Presbyterian constitution gave t l e  people a 
share in church life which the Lutherans lacked, but it  involved 
a dogmatic legalism which imperilled Christian freedom and fos- 
tered self-righteousness. 

The direct originator of the movement for the revival of a 
practical and devout Christianity was Philipp Jakob Spener, who 
combined the Lutheran emphasis on Biblical doctrine with the 
Reformed tendency to vigorous Christian life. Born at  Rappolts- 
weiler in Alsace on the 13th of January 1635, trained by a devout 
godmother, who used books of devotion like Arndt's True Chris- 
tianity, accustomed to hear the sermons of a pastor who preached 
the Bible more than the Lutheran creeds, Spener was early con- 
vinced of the necessity of a moral and religious reformation of 
the German Church. H e  studied theology, with a view to the 
Christian ministry, a t  Strassburg and entered upon his first pas- 
toral charge at  Frankfort-on-the-Main, profoundly impressed with 
a sense of the danger of the Christian life being sacrificed to zeal 
for rigid orthodoxy. Pietism, as a distinct movement in the Ger- 
man Church, was then originated by Spener by religious meetings 
a t  his house (collegia pietatis), a t  which he repeated his sermons, 
expounded passages of the New Testament, and induced those 
present t o  join in conversation on religious questions that arose. 
They gave rise to the name "Pietists." In  1675 Spener published 
his Pia desideria, or Earnest Desires for a Re form of the True  
Evangelical Clzz~rclt. I n  this publication he made six proposals as 
the best means of restoring the life of the Church: ( I )  the earnest 
and thorough study of the Bible in private meetings, ecclesiolae in  
ecclesia; (2) the Christian priesthood being universal, the laity 
should share in  the spiritual government of the Church; (3) a 
knowledge of Christianity must be attended by the practice of 
it  as its indispensable sign and supplement; (4) instead of merely 
didactic, and often bitter, attacks on the heterodox and unbe- 
lievers, a sympathetic and kindly treatment of them; (5) a re- 
organization of the theological training of the universities, giving 
more prominence t o  the devotional life; and (6) a different style 
of preaching, namely, in the place of pleasing rhetoric, the im- 
planting of Christianity in the inner or new man, the soul of 
which is faith. and its effects the fruits of life. This work Dro- 
duced a great impression throughout Germany, and although large 
numbers of the orthodox Lutheran theologians and Dastors were 
deeply offended by Spener's book, its complaints and'its demands 
were both too well justified t o  admit of their being point-blank de- 
nied. A large number of pastors a t  once practically adopted 
Spener's proposals. I n  Paul Gerhardt the movement found a 
singer whose hymns are genuine folk poetry. In 1686 Spener ac- 
cepted an appointment to  the court-chaplaincy at  Dresden, which 
opened to him a wider though more difficult sphere of labour. One 
of his most enthusiastic disciples was August Hermann Francke, 
who had founded the famous orphanage at Halle, and with the aid 
of Christian Thomasius and Spener founded the new university 
there. The theological chairs were filled in conformity with 
Spener's proposals. Spener died in 1705; but the movement, 
guided by Francke, spread over Middle and North Germany. One 

of its greatest achievements was the organization of the Moravian 
Church in 1727 by Count von Zinzendorf, Spener's godson 
and a pupil in the Halle Orphanage. 

Pietism, of course, had its weaknesses. Many Pietists main- 
tained that the new birth must always be preceded by agonies 
of repentance, and that only a regenerated theologian could teach 
theology, while the whole school shunned all common worldly 
amusements, such as dancing, the theatre, and public games. 
There thus arose a new form of justification by works. 

As a distinct movement Pietism had run its course before the 
middle of the 18th century; by its very individualism i t  had 
helped to prepare the way for another great movement, the Il- 
lumination (Aujkli irung).  

BIBLIOGRAPHY.-See Heppe, Geschichte des Pietismus und der Mystik 
in  der reformirten Kirche (187g), which is sympathetic; A. Ritschl, 
Geschichte des Pietismus (3  vols., 1880-86), which is hostile; and 
C. Sachsse, Ursprung und Wesen des Pietismus (1884). See also 
Fr. Nippold article in Theol. Stud. und Kritiken (1882), pp. 347-392 ; 
H. von Schubert, Outlines o f  Church History, ch. xv. (Eng. trans., 
1907) ; C. Mirbt, article "Pietismus," in Herzog-Hauck, Realencyklo- 
padie, and article "Pietism" in Hastings' Encyclopaedia o f  Religion 
and Ethics. 

PIETRO DELLA VIGNA or PIER DELLE VIGNE 
[PETRUS DE VINEAS Or DE VINEIS] (c. I 190--I 249), chancellor and 
secretary to  the emperor Frederick II., born a t  Capua in humble 
circumstances, studied law a t  Padua. H e  became secretary to  
Frederick II. ,  who made him judex magnae curiae, councillor, 
governor of Apulia, prothonotary and chancellor. The  emperor, 
"of whose heart he held the keys," as Dante says, sent him to 
Rome in 1232 and 1237 to negotiate with the pope, to  Padua in 
1239 to induce the citizens to  accept imperial protection, to  
England in 1234-35 to arrange a marriage between Frederick 
and Isabella, sister of King Henry 111. H e  proved a skilful 
and trustworthy diplomat, and he persistently defended the em- 
peror against his traducers and against the pope's menaces. At 
the Council of Lyons Pietro della Vigna entrusted the defence 
of his master to the jurist Taddeo of Suessa, who failed to  pre- 
vent his condemnation. Frederick had his chancellor imprisoned 
and blinded without giving him a chance t o  rebut his accusers. 
He is said to have committed suicide in his prison a t  Pisa in 
1249. His tragic fate gave rise to many legends. 

Pietro della Vigna wrote verse in the vernacular tongue, of 
which two canzoni and a sonnet are extant. His letters (Episto- 
l a r zm  libri vi., 2 vols., Basel, 1740), are of historical value. A 
collection of the laws of Sicily, a Tractatus de  potestate i m -  
perial;, and another treatise, "On Consolation," in the style of 
Boethius, are also attributed to him. 

See Huillard-Brkholles, Vie et correspondance de Pierre de la Vigiia 
(Paris, 1864) ; Presta, Pier delle Vigne (Milan, 1880) ; Capasso and 
Ianelli, Pier deUe Vigne (Caserta, 1882) ; see also FREDERICK 11. 

PIG (a word of obscure origin, connected with the Low Ger. 
and Dut. word of the same meaning, bigge),  a common name 
given to the domestic swine. (For the zoology, see SWINE.) 

Br i t i sh  Breeds.-Twelve breeds are recognised in Britain:- 
The Large W h i t e  or large Yorkshire is a breed which has been 

evolved in the north of England and is now very wide-spread and 
important. The animals are large, long and deep and when young, 
even if heavily fed, do not readily become too fat. The head 
is long, light in the jowl, and wide between the eyes, with long 
thin ears inclined slightly forward and fringed with long fine 
hair. The neck is long, but not coarse, the ribs are deep, the loin 
wide and level, the tail set high, and the legs straight and set 
well outside the carcass. The whole body, including the back of 
the neck, is covered with straight silky hair, which denotes 
quality and lean meat. Pigs of this breed are very prolific, and 
they may be grown to enormous weights-over 11 cwt. alive. 

The Middle W h i t e  is considered t o  have been produced by 
crossing the Large White and the now extinct Small White. The 
latter was a small early maturing and excessively fa t  type of pig. 
The Middle Whites are built on a smaller scale than the Large 
Whites. They are shorter in the heads and legs, and fuller a t  the 
jowl, thicker and more compact in the body. The sows are not 

/ quite as prolific as those of the Large White breed, but, as their 
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produce matures earlier, they are much in demand for breeding 
porkers. If fed to  heavy weights the animals become too fat. 

The  Lincolnshire Curly Coated or  Boston pig is a local breed 
of great size and capacity for producing pork. I t  is very hardy 
and prolific, but somewhat coarse in the bone. I t  has an abun- 
dance of long curly hair, a short face and a straight nose, and 
the ears, not too long and heavy, fall over the face. I t  crosses 
well with the Large White, the Large Black and the Berkshire. 

The Large Black breed, which vies with the Large White breed 
for size, has only since 1900 received national show-yard recog- 
nition; but there is ample evidence that, with its characteristic 
whole black colour with a mealy hue, length, fine hair and lop 
ear, the Large Black existed in the south of England for genera- 
tions. I t  has been continuously and carefully bred in Cornwall, 
Devon, Essex and Suffolk, and from these centres it  has rapidly 
spread all over the country. Large Blacks are exceedingly docile, 
and the ears, hanging well forward over the eyes, contribute 
materially to  a quietness of habit which renders them peculiarly 
adapted to field grazing. On account of their hardiness and dis- 
position to early maturity they have proved valuable for cross- 
ing. The Large Black Pig Society was incorporated in 1899. 

The  Berkshire is a black pig with a pinkish skin, and a little 
white on the face, pasterns, and tip of the tail. I t  has a moder- 
ately short head with a deep, compact carcass, and wide, low 
and well-developed hind-quarters, with heavy hams. The skin 
carries an abundance of fine hair. The Berkshire is an early- 
maturity breed which has been somewhat-inbred, and is not so 
hardy and prolific as  most breeds. The boars cross well with 
common stock. The breed produces meat of outstanding quality 
and is extremely difficult to beat in  carcass competitions; i t  does 
best when fed for the pork market. 

The Tamworth is one of the oldest breeds of pigs and is con- 
sidered to be directly descended from the wild native pig. The 
colour is red or chestnut. The head, body and legs are long, and 
the ribs deep and flat. Originally a local breed in the districts 
around the Staffordshire town from which it takes its name, it 
is now extensively bred, and highly valued as a bacon pig. 

The  Cumberland is a pig of the Large White type. I t  is, how- 
ever, shorter and thicker in form; i t  has a dished face and 
drooping ears. The hair is fine and sparse. The breed fattens 
readily and the pork is of good quality. 

The  Long White Lop-Eared was formed by amalgamating the 
Old Glamorgan and Welsh breeds, which were of a similar type. 
The general conformation is very similar to that of the Large 
Black. The animals are hardy and they do well in the open air. 

The Large White  Ulster is of the Large White type but com- 
pared with that breed it is shorter in the body, finer in the hair, 
thinner in  the skin and possesses drooping ears. I t  is very suit- 
able for the bacon trade and is kept in  Ulster practically to the 
exclusion of all other breeds. 

The Gloucestersltire Old Sflots is an old local type which was 
constituted as a pure breed in 1914. The breed is rather thicker 
in form than is the Large White. The colour is black and white 
in fairly large clearly defined spots. The head is of medium 
length; the ears are long and drooping. The animals are hardy 
and they are very suitable for the heavy pork trade. 

The Wessex Saddleback and the Essex are two breeds of very 
similar conformation and colour markings. The colour is black 
with a white "saddle" and white fore-legs. The Essex also has 
white on the hind legs, the tail and the nose. The animals are 
of medium size and are considered to be hardy. 

Management.- The brood sow should be lengthy and of a 
prolific strain, known to milk well. She is moderately fed and put 
to  a boar of her own age when large enough, i.e., seven to eight 
months old. She remains in a state of oestrum for about three 
days, and if not pregnant comes in heat again in three weeks. 
Breeding swine, male and female, run most of their time a t  pas- 
ture and receive a liberal allowance of green food or raw roots. 
The period of gestation is sixteen weeks. Six to eight pigs are 
reared of the first litter. and ten to twelve afterwards. Many 
brood sows are fattened to greatest profit after the second or 
third litter, but on the other hand the animals may be kept as 

long as they are satisfactory breeders. Two litters are produced 
in one year, as pigs are usually weaned at  two months old, and 
the sow will take the boar at  f rom three days to a week after the 
pigs are removed, according to condition. 

The digestive system of the pig is not fitted to  deal with 
fibrous or bulky fodders and the food should be highly concen- 
trated. In  practice pigs are fed largely on dairy by-products such 
as whey and separated milk, milling offals, cereal meals, waste 
potatoes and kitchen scraps. Pigs do well on mixtures of milk 
products and cereal meals or offals. If no milk or whey is avail- 
able the meals or potatoes should be balanced with 10% of white 
fish meal or meat meal or other foodstuff rich in  albuminoids. 
Kitchen scraps should be cooked and the fa t  skimmed off before 
being given to pigs. Potatoes are best fed in a cooked condition. 
Chalk and other mineral matter are often added. 

Every endeavour should be made to provide young pigs with 
some milk or milk product fo r  a time after weaning. Fattening 
pigs should be given from + t o  + lb. of mixed cereal meals, or 
their equivalent of other foods, for every week of age. Thus 
at 12 week; the pig should get about 2 3  lb. of dry meal or its 
equivalent per day; a t  20 weeks, about 4: lb.; a t  30 weeks, about 
74 lb. Another rough rule is to  give I lb. of meal for every 25 lb. 
live weight. With dry food, water will of course have to be avail- 
able. Sows in pig require about 5 lb. of meal or i ts  equivalent per 
day; sows in milk need 10 or 12 lb. I t  is usual to  spread the 
ration over three meals per day. 

Porker pigs are frequently slaughtered when about 43 months 
old and IOO lb. live weight; they yield about 65 lb. of dressed 
carcass. Many pigs are, however, marketed for pork at  much 
greater weights. A typical bacon pig should weigh about 2 2 0  lb. 
live weight or 165 lb. carcass weight and should be ready for 
slaughter when 7-8 months old. 
BIBLIOGRAPHY.-R. Wallace, Farm Live Stock of Great Britain 

(1923) ; C. S. Plumb, Types  and Breeds o f  Farm Animals; Watson and 
More, Agricultz~re: T h e  Science and Practice of British Farming 
(1928) ; Henry and Morrison, Feeds and Feeding. Also The Herd 
Books of the Breed Societies, and official publications of the Agricul- 
tural Departments of Great Britain, Canada and the United States. 

(R. WA.; J. A. Mo.) 
T h e  Uni ted  States.-The Poland China breed originated in 

Ohio, principally in the counties of Butler and Warren. The 
foundation stock consisted of so-called Bedford, Woburn, Rus- 
sian and Irish Grazier hogs, improved by an introduction of 
Berkshire blood. The breed was a t  first white and black spotted, 
but later the black body with white a t  the face, feet and tip of 
tail, became the standard colour. The breed is large in size, boars 
commonly weighing 1,000 lb., while sows a t  maturity often weigh 
as high as 800 lb. Lengthy proportions, combined with height, 
ruggedness of bone, and meat producing qualities, are especially 
stressed in this breed. The head of the Poland China is rugged 
in appearance, medium in length and slightly dished in the pro- 
file. The ear is rigid from the point of attachment on the head 
to approximately one-half to two-thirds of its length, with the 
tip one-half or one-third broken over. I n  body conformation, 
the Poland China is long, deep and tall. The shoulders are smooth 
and compact, and the back is evenly and smoothly arched. This 
breed is found in all parts of the United States, as well as in 
many other countries. 

The Duroc-Jersey originated in the eastern part of the United 
States, mainly in New York and New Jersey. The foundation 
stock, it is thought, came from Africa, Portugal and Spain. I n  
general, the conformation of the Duroc-Jersey resembles that 
of the Poland China. However, the head is smaller and more re- 
fined, and the back is somewhat more evenly arched. I n  colour 
this breed ranges from a light golden yellow to what approximates 
a mahogany brown. The ideal colour, however, is a deep golden 
yellow inclining to a cherry red. 

The Chester White  originated in Chester county, Pa. The 
foundation stock consisted of native stock combined with English 
hogs, particularly the Large Yorkshire. Individual breeders have 
at  various times attempted to establish other breeds similar in 
character and breeding to the Chester White. A notable example 
of this is the so-called 0.1 C., which means the Ohio Improved 
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1. Berkshire sow 4. Hampshire boar 6. Chester White boar 
2. Berkshire boar 5. Chester White sow 7. Tamworth sow 
3. Hampshire sow 8. Berkshire boar 



PIGEON---PIGEON POST 
Chester White. This latter so-called breed is organized into a 
breed association, and the breeders record their animalb sepa- 
rately from the Chester Whit?. There seems to be little to dis- 
tinguish one breed from the other. The Chester While is pure 
white in colour, although black or bluish spots known as freckles 
are frequently found on the hide. I n  size the Chester White does 
not quite rank with the Poland China or the Duroc-Jersey. Boars 
at  maturity, however, often weigh 900 lb., while the females com- 
monly reach a weight of 700 Ib. A medium sized head and ear, 
clean, trim jowls, and an evenly turned back, are characteristic 
of the Chester White Like the Poland China and Duroc-Jersey, 
one-half to one-third of the tip end of the ear is broken over. 
This breed is quite popular in the corn belt, but due to its white 
colour does not stand the sun as well as a dark coloured breed. 

The Hampshire breed, while a native of America, originated 
from English stock, probably the Wessex Saddle Back and the 
Essex. I n  colour markings the American Hampshire resembles 
these breeds. The Hampshire has had its greatest improvement 
in Ohio, Illinois, Iowa and other corn belt States. The breed 
has gained its popularity through its fecundity, foraging properties 
and its ability to yield a high grade carcass. Among the common 
lard breeds in America the Hampshire is relatively small. I t  is 
extremely trim in its lines, is especially clean cut about its head, 
and is smooth and firm in its bone. The face of the Hampshire 
is straight in profile and the ears are rigid from point of attach- 
ment a t  the head to the tip end. The promoters of this breed 
discriminate against heavy jowls, dished faces and any tendency 
toward roughness. 

The Berkshire breed is a native of England hut has received 
considerable attention in America. I t  is classed as a lard breed 
and has been especially noteworthy because of the high quality 
of carcass it  produces. The Berkshire has the same colour mark- 
ing as the Poland China but is not so large in size. The ears are 
rigid and the face is dished. 

The Tamworth and Large Yorkshire are the two most common 
bacon breeds in America. Both these breeds received their origin 
in England and are similar in body conformation. They differ, 
however, in colour. The Large Yorkshire is white. while the 
Tamworth is red, similar to  the Duroc-Jersey in this respect. 
The bacon breeds are less popular than lard breeds. (J. S. C.) 

PIGEON, a name of Norman introduction for certain birds 
of the family Columbae (see DOVE). Perhaps the best known 
species to which the name is exclusively applied is the passenger 
pigeon (Ectopistes migrarius) of North America. Formerly 
nesting in countless multitudesin the then "backwoods" of Ken- 
tucky, Ohio, and Indiana, this bird is now extinct, the last speci- 
men dying in Cincinnati Zoological Gardens in 1914. The passen- 
ger pigeon was about the size of a turtle-dove, but with a long, 
wedge-shaped tail. The male was a dark slate colour above and 
purplish-bay below; the female, drab above, dull white beneath. 
The beautiful fruit-pigeons (Treron) of tropical Africa, India, 
and the Malay Archipelago are, perhaps, the most delicately 
flavoured of all birds. 

The largest forms are the giant crowned pigeons (Goura) of 
New Guinea; they have a beautiful filmy, fan-shaped crest on 
the head. The Nicobar pigeon (Caloenas) is remarkable for the 
long lustrous neck hackles and its peculiar gizzard. 

Pigeons lay two or three white eggs and the naked, helpless 
young are fed by a secretion from their parents' crops ("pigeon 
milk"). 

PIGEON-FLYING, the sport of racing homing-pigeons 
bred and trained for the purpose. I t  is of very recent date, 
although the use of birds as a means of carrying messages (see 
PIGEON POST) is of great antiquity. Belgium may be considered 
as par excellence the home of the sport, the first birds flown there 
probably coming from Holland. Long distance flying began in 
1818, with a match of Ioom., while in 1820 there was a race from 
Paris to LiCge, and in 1823 from London to Belgium. The Belgian 
concours national, a race of about Soom. from Toulouse to Brus- 
sels, was inaugurated in 1881, in which year the first regular 
races in  Great Britain took place. 

The sport was introduced into the United States about the 

year 1875, although regular racing did not begin until 1878. 
Since then it  has gained widespread popularity. The  speed 
depends very greatly upon the state of the atmosphere. I n  the 
race from hlontargis to Brussels in 1876 in bright and clear 
weather, all the prize-winners made the distance of 27om. within 
3+ hours, while in the same race in 1877, on a thick and stormy 
day, 30 hours passed before the first bird arrived. 

Training.- The loft should be on a commanding site. I t  is 
best made in the shape of a large room, suitably subdivided, pro- 
tected from vermin, and provided with drinking troughs, rock 
salt and crushed mortar for the birds' use. I t  should be fitted 
with a sufficient number of nests about zft. long, zoin. in breadth 
and height. Arrangements should be made for allowing the 
pigeons to  fly out daily for exercise; and they should be trained 
to re-enter the loft through bolting wires, which open inwards 
only, into a small chamber, to which an electric arrangement may 
be fitted so as to  sound a bell and warn the owner of the arrival 
of a bird. The  food of birds in training consists of vetch, beans, 
maize, peas, broken rice and millet, in various proportions accord- 
ing to the country, climate and season of the year, the daily 
allowance for each bird being about 40 gramnies weight. 

Training should commence in warm weather, when the bird is 
about four months old, and consists in  taking it  out in  a closed 
wicker basket and liberating or "tossing" it a t  gradually in- 
creasing distances from its loft, with several days interval of 
rest between the flights. The usual preliminary distances are, I ,  
2, 5. 10 and I j or 2om. These tosses should all be made on the 
same line between the loft and, say, some neighbouring city, in 
order that a bird may always have to fly in the same general 
direction during the season. About Ioom. may be expected of 
birds the first season; they do not reach their full distances until 
about the fifth year. The Belgian fanciers generally divide their 
birds into two classes, one for breeding and the other for racing, 
though the latter are allowed to breed within certain limits. Some 
fanciers always choose birds with chicks in the nest for long 
journeys, claiming that they return faster with this incentive. A 
seamless metal ring marked with the owner's name is slipped 
over the foot of the pigeon when only a few days old, and 
during its racing career the longer wing-feathers are stamped 
with the bird's records. At the start of a race the competing birds 
are tossed together by a starter who takes the time. Upon being 
released the homer ascends rapidly in spirals until, apparently 
descrying some familiar landmark on the horizon, it  will fly 
straight and swiftly towards it. As the birds enter their home- 
lofts the time is taken by the owner. A bird is not considered 
to have got "home" until actually through the door of its loft. 

PIGEON POST. The use of homing pigeons to  carry mes- 
sages is as  old as Solomon, and the ancient Greeks, t o  whom the 
art of training the birds came probably from the Persians, con- 
veyed the names of Olympic victors to  their various cities by this 
means. Before the electric telegraph this method of communica- 
tion had a considerable vogue amongst stockbrokers and finan- 
ciers. The Dutch Government established a civil and military 
pigeon system in Java and Sumatra early in the 19th century, the 
birds being obtained from Baghdad. Pigeons were employed dur- 
ing the siege of Paris in 1870-71. This led to  a revival in the 
training of pigeons for military and naval purposes. They have 
also been used by newspapers for reporting. I t  has been found 
very important to  establish registration of all birds. I n  order 
to hinder the efficiency of the systems of foreign countries, diffi- 
culties were placed in the way of the importation of their birds 
for training, and in a few cases falcons were specially trained to 
interrupt the service in  war-time, the Germans having set the 
example by employing hawks against the Paris pigeons in 1870- 
71. No satisfactory method of protecting the weaker birds seems 
t o  have been evolved, though the Chinese formerly provided their 
pigeons with whistles and bells to  scare away birds of prey. 

During the World War pigeons were frequently used to bring 
back messages from advanced positions and often rendered very 
valuable service, but the development of wireless telegraphy will 
restrict their uses. 

See I,. du Puy de Podio, Die Brieftaube in der Kriegikunst (Leiprig, 



PIG IRON-PIGMENTS OF SKIN AND HAIR 
1872) ; Brinckmeier, Anzucht, Pflege, und Dressur der Brieftauben 
(Ilmenau, 1891) .  

PIG IRON. Crude cast iron, run from the blast furnace 
directly into moulds. The moulds originally were of sand formed 
in a way which suggested a nur~ ing  litter of pigs. (See IRON ANC 

STEEL; BLAST FURNACE.) 
PIGMENTS: see PAINTS, CHEMISTRY OF. 
PIGMENTS OF SKIN AND HAIR. The pigment of the 

skin, the pigment of the blood, the pigment of the yolk of the 
egg, and the pigment of the butterfly's wing may each be regarded 
as representative of a chemical group of colouring matters, and 
into those four groups the great bulk of the pigments seen in the 
animal world may be placed. 

T h e  P i g m e n t  of t h e  Skin.-The skin consists of two principal 
layers-the epidermis or superficial portion, and the dermis or 
deep portion. The dermis is not pigmented in man, nor is  the epi- 
dermis in the so-called white races. I n  the negro the epidermis 
is densely pigmented, the pigment being present in granules. 
These granules are not uniformly distributed throughout the epi- 
dermis, which itself consists of many layers of cells, but they 
are confined t o  the layer of cells next to  the dermis, and, there- 
fore, farthest removed from the external surface. 

The black pigment of the skin, which is called melanin, is situ- 
ated in granules in the deepest layer of endo-dermal cells, namely, 
that placed immediately over the dermis. All the cells of the 
epidermis really are developed from this layer (the Malpighian 
layer) the constituents of which divide and work their way 
towards the surface. I t  might be supposed that all the epidermal 
cells should there be pigmented, but this is not so; as they get 
nearer the surface, they lose their pigment. This is well shown in 
the case of a blister. The fluid forms in the epidermis, separating 
the deeper from the more superficial portion; the covering of the 
blister in  a negro is not pigmented. 

I n  man the pigment is present as a quite inert deposit, the 
person being no more negroid a t  one time than another; but in 
many lower animals this is not so. The frog, for instance, will a t  
one time be dark, a t  another pale. The melanin in the frog's skin 
is laid down in special cells known as melanophores; these may 
contract in minute balls, in which case the skin is pale, or they 
may expand, pushing out branches in all directions, in which case 
they form an almost continuous network of pigmented material. 

The degree of expansion of the melanophores is regulated by 
circumstances, the following table being given by Hogben (abbre- 
viated) :- 

Normal Responses of C o m m o n  Frog 

Evidently their dark background, low temperature and moist- 
ness tend t o  make the melanophores expand. The mechanism by 
which expansion of the melanophores in  the frog is effected is 
bound u p  with a remarkable body situated underneath, and con- 
nected with the brain-the pituitary body (see art. HORMONES). 
This body secretes, no doubt at  the bidding of the brain, a hor- 
mone into the blood which, acting on the melanophores, causes 
them to expand. 

The pigment cells in the frog, unlike those in man, are situated 
a t  different levels; some are in the epidermis and some in the 
dermis. This arrangement has been exploited very completely by 
the chameleon. The chameleon possesses two layers of cells, each 
in the dermis. As an example may be taken an animal which 
alters in colour from a yellow or very pale green, through green 
to something nearly black. The cells of the outermost layer, 
called variously guanophores, leukophores, ochrophores, iridocytes 

and interference cells, are yellowish in colour; so far  as is 
known, these cells do not alter either in shape or tint. Underneath 
these are the melanophores, also a similar but reddish type of cell 
called erythrophores. T o  take the melanophores, these send pro- 
cesses towards the surface more or less encircling the guano- 
phores. Darkening in the colour of the chameleon is due to  the 
migration of granules of melanin from the deeper portion of the 
melanophores into the more superficial tentacles which surround 
the guanophores. The actual colour which the animal presents is 
partly due to  the mixture of colours which the various pigment 
cells present, and partly due to  the scattering of light between 
these. The migration of the melanophore granules in the cha- 
meleon is due largely t o  the hormone adrenalin. The current be- 
lief that the chameleon takes on the colour of its surroundings 
is much exaggerated; the colour is influenced largely by light and 
temperature, and, so far as the author has been able to  judge, in 
a very limited way by temper also; if the chameleon were annoyed 
it  took on a darker colour. 

Fish, too, have great powers of colour change within a certain 
scale of colours, which scale does simulate very closely the colour 
of the bottom on which they lie. Their colour change is  also 
wrought by melanophores, but these seem more directly to  be 
controlled by the nervous system and less by hormones than those 
of the frog. Thus, if a nerve going to a particular segment of the 
skin be severed the possibility of colour change appears to  vanish. 

T h e  Chemical  N a t u r e  of Melanin.-Melanin is closely re- 
lated to two remarkable chemical substances found in the body. 
The one is the hormone adrenalin (which turns a blackish colour 
on exposure) ; the other is a substance, tyrosine, which is one of 
the breakdown products of protein. 

The chemistry of melanin formation has been studied chiefly 
in the vegetable kingdom. A familiar example is seen when a n  
apple is cut and the cut surface is exposed to air. The melanin 
is formed from tyrosine in the apple by oxidation; but the mere 
exposure of tyrosine t o  air will not produce melanin. There must 
also be a ferment present which effects the oxidation. This fer- 
ment is called tyrosinase. If two solutions-(I) tyrosine and ( 2 )  

tyrosinase-both of which are colourless-be mixed and shaken 
with air the mixture first becomes a reddish colour and gradually 
turns to a dark brown. The reddish pigment appears to  be an 
intermediate body between tyrosine and melanin. Recently, Raper 
and his colleagues have shown that  the r61e of the tyrosinase lies 
in the formation of this reddish substance, the melanin being a 
more complicated body derived from the union of two molecules 
of this red substance. - 

The pigments in hair are formed on similar lines to  those of 
skin. H. Onslow, the leading authority a t  the time of his death, 
wrote: "The colour of human hair depends upon the colour and 
form of the pigment (i.e., whether it is  diffused or deposited in 
granules) and upon the (air) vacuoles. . . . I n  light and sandy 
hair the pigment is chiefly diffused and of a yellowish red colour, 
but in darker hair the pigment is present as dark brown o r  black 
granules." Onslow recognizes three pigments in rabbits giving rise 
to six colours, the pigments being black, chocolate and yellow, 
which give rise to  rabbits of those colours, and, when the pig- 
ments are diluted, t o  blue, fawn and cream respectively. The pig- 
ments may, however, be mixed, or in bands, giving rise to  the 
agouti. With regard to  whiteness, Onslow writes: "The hair of 
an animal may be white for one of three reasons-(I) the absence 
of either chromogen or  enzyme; ( 2 )  the absence of both chro- 
mogen and enzyme; (3) the presence of an inhibitor of the 
enzyme." 

Whilst most of the pigments in  the integument consist either 
of melanin or some substance closely allied to  it, a few are of 
quite a different origin. 

The beak and the legs of fowl, for instance, are often yellow, 
the pigment being one known as carrotin-the same that  colours 
the carrot. I t s  presence is, in a sense, accidental. I t  is not manu- 
factured in the animal body, but exists in the vegetables eaten. 
I t  is absorbed into the blood during digestion and, being soluble 
in fat, it accumulates in places where fat  exists. More especially 
is this the case in the yolk of the egg Hens fed on foods com- 



pletely free of pigment after a time lay eggs with colourless 
yolks; moreover, if fed on food containing other fat  soluble pig- 
ments, the yolk becomes correspondingly coloured; eggs with 
bright red yolks are obtained if the dye "Soudan 111." be mixed 
into the food. 

I t  is remarkable that haemoglobin contributes little to the pig- 
mentation of the skin-in inan only in pathological conditions. I n  
jaundice the yellow pigment is the same as ordinarily appears in 
the bile, and is practically haemoglobin stripped of its iron and of 
its protein. Closely related to  bile pigment is uro-porphyrin, 
which occasionally appears in the skin, and then with very dis- 
tressing results. The skin becomes exceedingly sensitive to light 
so that the individual requires veiling in the open air;  otherwise 
he would suffer from sunburn amounting to inflammation. 

Another sort of porphyrin is, however, found in the integument 
of some of the lower animals, as for instance, the brown line on 
the back of the earth-worm. This is protoporphyrin; it  is the 
pigment which forms the basis of haemoglobin and is most fa- 
miliar as being that which colours brown eggs. 

Finally, the distinction between pigment and colozrr must not 
be forgotten. Black eyes and blue contain the same pigment- 
melanin-black more than blue, but the blue hue is obtained from 
the way in which the light is reflected from the surfaces of the 
fibres of which the iris is made, and anlong which a number of 
pigment cells are disposed. (J. BAR.) 

PIGOT, GEORGE, BARON ( I  719-1777), English governor 
of Madras, was born on March 4, 1719 and entered the service 
of the East India Company in 1736. He became governor and . 
commander-in-chief of Madras in 1755. Having defended this 
place against the French in 1758-59 and occupied Pondicherry 
on behalf of the company, he resigned office in November 1763 
and returned to England, being made a baronet in 1764. In the 
following year he obtained a seat in parliament, which he retained 
until his death; in 1766 he was created an Irish peer as Baron 
Pigot. Returning to India in 1775 to occupy his former position 
at Madras, Pigot was at  once involved in a quarrel with the 
majority of his council, which arose out of the proposed restora- 
lion of the rajah of Tanjore. The governor was arrested by order 
cf his opponents, and was still a prisoner when he died on May 1 I ,  
1777. I n  1779 the matter was discussed in parliament, and four 
of those who were responsible for  his arrest were t r ~ e d  and fined 
f ~ , o o o  each. Pigot, who left several illegitimate children, was 
never married, and his barony beca~nr extinct. 

PIG-STICKING or HOG-HUNTING is the sport of 
chasing the wild boar on horseback with a spear. From the 
earliest times the pursuit of the wild boar has been a favourite 
pastime in Europe but the modern sport of pig-sticking is of 
Indian origin. I t  is now generally accepted as a fact that pig- 
sticking was the outcome of bear-spearing, which was popular 
amongst British sportsmen in Bengal until the beginning of the 
19th century when bears had become so scarce that wild boars 
were substituted as the quarry. Early in the 19th century i t  
seems that the spear was generally thrown and Captain Johnson, 
writing in 1827, gives directions for throwing the spear, which 
was a weapon more in the nature of a javelin with different 
coloured ribbons attached to the butt so as to enable the owner 
to reclaim his spear. I n  1830 Mr  hIills, of the 1.C S., seems to 
have introduced the "jobbing" spear in his district and this 
weapon was universally used in Bengal. But the jobbing, or 
thruqting, spear was known before 1830 and was used regularly by 
of3cers of Lord Lake's Army as early as 1803 (vide Tt7ar and 
Sporf in India: an Ofitiicer's Diary, 1802-1806). At the present 
time there are really three types of spear in gentral use: the 
short Bengal spear which is about j feet long and Is alurays used 
over-hand; the long Bombay spear, which may be as long as 10 

to 12 feet and is always used under-hand like a lance; and a 
spear about 6 to 7 feet long, well leaded a t  the butt so as to 
balance about a foot from that end, which is generally used 
under-hand but which can, should circumstances so demand, be 
used over-hand. This last is the type of weapon common in the 
United Provinces and Delhi districts. The best type of horse is 
one that is fast and quick, yet not too big, as very rapid twists 

and turns must be made when following a pig which "jinks," or 
turns sharp in its tracks. For this same reason the horse must 
be perfectly balanced and well back on its hocks, while a good 
shoulder and long rein help it  to  stand up over bad ground. 

A large area of land is controlled and hunted by a "Tent Club" 
which corresponds to a Hunt in England, and private expeditions 
after pig in any such area are forbidden by etiquette. A Tent 
Club is managed by an honorary secretary, which is an unfor- 
tunate title as this individual has powers and prestige similar to 
those of a M.FH. in England. The season varies in diiferent 
districts but begins as soon as the heavy undergrowth, which 
springs up during the monsoon, has died sufficiently to  enable 
riding across country, usually in January, and continues through- 
out the hot weather until the rains break towards the end of 
June. April, May and early June are the best months. Meets of 
a Tent Club take place, as a rule, once a fortnight and last for 
two to four days. There are two methods of hunting. Where the 
whole country is covered with girth-high grass and jhow 
(tamarisk) a long line of beaters advances while the "spears" 
ride with the line. These are divided into "heats" of three or 
four and only one heat may ride a boar that is put up, o r  "reared," 
by the beaters, the heat nearest the boar taking the hunt. The 
rider who gains "first spear," that is who spears the boar first, 
claims the head and tusks as his trophy. But where the boar 
inhabits thick patches of unridable jungle, as is the case in 
Central India and Guzerat, as well as in isolated cases in other 
parts, the heats wait in hiding outside while beaters drive out 
the boar. The rules for riding are the same in both cases. 

There are various pig-sticking competitions the best known 
of which is the Kadir Cup. The word "Kadir" (pronounced 
"Karder") merely means the old bed of a large river. All the big 
Indian rivers are constantly changing their courses and the land 
which has a t  one time been under water may be anything from 
five to  thirty miles in width. Such land is a river Kadir and is 
overgrown with tamarisk and grass, intersected with nullahs (i.e., 
water courses, dry or full of water), and dotted with jhils 
(swamps). Villages are few and far between, while the ground 
is the haunt of wild boar and many other species of game, both 
big and small. A large part of the Ganges Kadir has been con- 
trolled by the Meerut Tent Club since before the Mutiny, and 
the Kadir Cup is run annually in March in this country. Com- 
petitors may enter two horses, but not more. Heats of three are 
determined by lots, and the gniner of the first spear in each heat 
qualifies for the second round, and so on to the semi-final and 
final heats. The winning of the Kadir Cup, which was instituted 
in 1869, constitutes the blue ribbon of pig-sticking. 

Other pig-sticking compeJitions are the Guzerat Cup, which is 
run in Guzerat on similar lines to  the Kadir Cup; the Nagpur 
Hunt Cup, which goes to the member of the Tent Club who gains 
the greatest number of first spears in the season; and the Muttra 
Cup, which was instituted in 1913 and is awarded to a team of 
three who actually kill the greatest proportion of boars t o  those 
hunted. This event is run in the Jumna Kadir near Muttra. 

Pig-sticking in India suffered severely during the War owing 
to the shortage of spears and many old Tent Clubs were auto- 
matically disbanded through lack of members and funds. But 
there has been a great revival since 1919 and almost all the old 
Clubs have been resuscitated; the sport is as popular now as it  
has ever been in the past, and in 1927 one of the largest boars 
ever recorded as being speared was killed in the Gogra K a d ~ r  by 
the Fyzabad Tent Club. This boar measured g i #  inches a t  the 
withers and weighed 325 pounds. 

The only other country where pig-sticking is practised is in 
Tangier, where there is a flourishing Tent Club. 

Useful books on the subject are: F. B. Simpson, Letters on Sport in 
Eastern Bengal; A. E. Wardrop, Modern Pig-Sticking; Sir R. S. S. 
Baden-Powell, pig-Sticking Or Hog-Hunting. ( G .  Bu.) 

PIGWEED, a name applied to various plants, especially 
lamb's-quarters (9.v.) and various species of amaranth (9.v.). 
The winged pigweed (Cycloloma atriplicifolium), of the Great 
Plains region of North America, is closely allied to lamb's- 
quarters. See illustration on page 924. 



PIKE-PIKES PEAK 
PIKE, Z E B U L 0 N MONTGOMERY ( I  779-1813), 

American explorer and soldier, was born at  Lamington, Somerset 
county, N.J., the son of Zebulon Pike (1751-1834) a captain in 
the Revolutionary War, who remained in Federal service until 
1812. The son entered his father's company as a cadet about 1794, 
and in I 799 or 1800 was commissioned first lieutenant. When in 
1805 President Jefferson wished the upper Mississippi region of 
the Louisiana Purchase explored, 
Lieut. Pike, then 26 years of 
age, was selected to  lead the ex- 
pedition. U7ith 20 soldiers he 
ascended the Mississippi from 
St. Louis past the Falls of St. 
Anthony to a place in Morrison 
county, Minn. Hence he made an 
expedition on foot to  the fur- 
trading posts of the Northwest 
Company, a British concern, a t  
Sandy, Leech and Cass Lakes, 
and took formal possession for 
the United States. H e  returned 
t o  St. Louis in April, 1806. 
and almost immediately was de- 
spatched a t  the head of an ex- 
pedition to treat with Indian BY ,," ,,,,, ., ,, E  , o w ,  ,,,, ,,EN,,, 

tribes and explore the country S T A T I O N  

west and south-west of St. Louis SEE P A G E  923  

to the headwaters of the Arkansas and Red rivers. After holding 
a grand council of the Pawnees, he ascended the Arkansas river 
through the Royal Gorge, and came in sight of the mountain 
which was named Pike's Peak in his honour. While searching for 
the Red river he came to the South Platte, marched through 
South Park, left i t  by  Trout Creek pass, struck over t o  the Ar- 
kansas, which he thought was the Red river for which he was 
searching, and, going south and south-west, came to the Rio 
Grande del Norte (about where Alamosa, Conejos county, Colo- 
rado, is now) on the 30th of January 1807. There on the 26th of 
February he and a small number of his men were taken prisoners 
by Spanish authorities, who sent him first to Santa Fe, then to 
Chihuahua to General Salcedo, and by a roundabout way to the 
American frontier, where he was released on the 1st of July 1807. 
H e  was promoted captain (August 1806), major (May 1808 ), lieu- 
tenant-colonel (Dec. 1809) and colonel (July 181 2). In  1808 he 
tried in vain to get an appropriation from Congress for himself 
and his men. H e  was military agent in Kew Orleans in 1809-1810, 
was deputy quartermaster-genera1 in April-July 1812, and was in 
active service in the War of 1812 as  adjutant and inspector- 
general in the campaign against York (now Toronto), Canada, and 
in the attack on York on the 27th of April 1813 was in immediate 
command of the troops in action and was killed by a piece of 
rock which fell on him when the British garrison in its retreat 
set fire to  the magazine, just as his victorious soldiers were 
breaking in. 

His Account of a n  Expedition to the Sources of the Mississippi 
and through the Western Parts of Loz~isiana . . . and a Tour 
through the Interior Parts  of New Spain was published a t  Phila- 
delphia, 1810; rearranged and reprinted in London, 1811, and 
has been published in many editions since, including translations 
into the French and Dutch. The standard edition with memoir 
and notes by Elliott Coues was published in 1895. In  1908 13. E.  
Bolton published some of the papers taken from Pike in Mexico 
(originals then in Mexican archives but forwarded to Washington 
in 1910) in the Avzericatz Historical Review (vol. xiii., 798-827). 

See the sketch by H. Whiting in vol. Y., Ser. 2, of Jared Spark's 
Library of American Biography. 

PIKE, fresh-water fishes generally distributed over the rivers 
and lakes of Europe, northern Asia, and North America, and 
fortning a small family (Esocidae) of soft-rayed fishes. They are 
recognized by their elongate compressed body covered with small 
scales, a long head, long spatulate snout, and large mouth armed 
with strong and long teeth in the jaws and broad bands of 
smaller teeth on the palate and tongue. The teeth point back- 

wards or can be depressed so as to offer no obstruction to any 
object entering the gape, but prevent its withdrawal in the oppo- 
site direction. The dorsal and anal fins are placed far  back on 
the tail, thus greatly increasing the propelling power of the fish. 
Although pike lead rather a sedentary life, they are excelled by 
no other fresh-water fish in rapidity of motion when they dash 
upon their prey or dart out of reach of danger. In the Old World 
one species only is known (Esox 
lucius), which prefers lakes and 
sluggish reaches of rivers. I t  ex- 
tends into Lapland in the north 
and as far south as central Italy 
and Constantinople, but is absent 
in Spain and Portugal. The Euro- BY C O U R T E S Y  OF THE N E W  YORK Z O O L O G I C A L  

pean species occurs also in east- S O C I E T Y  

ern North America, and is com- P I KE  (ESOX L U C I U S )  

mon southwards t o  northern Ohio. But North American waters 
are tenanted by other species of pike of which the largest is the 
muskellunge or maskinonge of the Great Lakes (E. nobilior). The 
other American pike are smaller and generally named "pickerel." 
Pike are the most voracious of fresh-nater fish. Large specimens 
will seize rats or water-voles, and are said to attack even foxes 
and small dogs. Individuals of E .  lucius of 50 lbs. are not scarce. 
but much larger ones are on record. Pike are wholesome food, 
and are much esteemed in inland countries. According to the 
season and the climate they spawn in April or in May and some- 
times as early as February. 

PIKE, a word which, with its collateral forms "pick" and 
"peak," has as its basic meaning "anything pointed or taper- 
ing to a point." The ultimate etymology is much disputed, 
and the interrelation of the collaterals is very confused. In  
Old English there are two forms (pic), one with a long and the 
other with a short vowel, which give "pike" and "pick" respec- 
tively. The first form gave in the 15th century the variant 
"peak," first with reference to  the peaked shoes then fashionable, 
pekyd schone. In  Romanic languages are found Fr. pic, Span. 
pico, Ital. piccare, to  pierce, etc. There are also similar words 
in Welsh, Cornish and Breton. The Scandinayian forms, e.g., 
Swed. and Nor. pik, are probably taken from English. While 
some authorities take the Celtic as the original, others look to 
Latin for the source. Here the woodpecker, picus, is referred to, 
or more probably the root seen in spica, ear of corn, and spina, 
prickle (English spike, spine). The current differentiation in 
meanings attached to pike, pick and peak are more or less clearly 
marked, though in dialects they may vary. Apart from the use 
as the name of the fish (see above), probably a shortened form of 
pike-fish, from its sharp, pointed beak, the common uses of the 
word are for a long hafted weapon with sharply pointed head of 
iron or steel, the common weapon of the foot-soldier till the intro- 
duction of the bayonet (see articles HALBERT and BAYONET), and 
for a hill with a pointed summit, appearing chiefly in the names 
of such hills in Cumberland, Westmorland and North West 
Lancashire. 

PIKE-PERCH, fresh-water fishes allied to  the perch, but 
with strong teeth standing between smaller ones. They resemble 
the pike in their elongate body and head, and are dangerous 
enemies to other fresh-water fishes. They are excellent eating. 
In  Europe two species occur, the more celebrated being Luci- 
operca sandra. I t  prefers the quiet waters of large rivers and 
clear, deep lakes, in which it  reaches a weight of 25 to 30 pounds. 
The second (L. wolgensis) is limited to  rivers in southern Russia 
and Hungary. I n  North America two are distinguished; viz, 
L. a?r~ericana, which grows to a weight of zolb., and the smaller 
L. canadensis; both are abundant in the Canadian lakes and 
upper Mississippi, and the latter also in the Ohio. 

PIKES PEAK, a famous mountain of the Rampart range of 
the Rocky &fountains in El Paso county, Colorado, U.S.A. Though 
surpassed in altitude (14,110 f t  ) by many summits in the State, 
few have s'o commanding a location and none is so well knonn. 
From the summit the magnificent Sangre de Cristo range is in 
the foreground, while on a clear day not only its southernmost 
summit, Blanca Peak (14,363 ft.)  is visible, but also the Spanish 



PIKES PEAK HIGHWAY-PILGRIMAGE 
Peaks (12,708 and 13,623 it .)  100 m. to the south, and Longs 
Peak IOO m. to the north, and between them Mt. Lincoln, Grays 
Peak and other giants, while the view extends eastward over a 
vast sweep of plains. At the base of the mountain are bIanitou 
Springs and Colorado Springs, whence tourists can make the as- 
cent of the peak on horseback, by a cog-railway, 8.75 m. long 
(opened in 1891), or by a well constructed automobile road. 

The lower slopes are covered with evergreen forests but the 
upper 2,500 ft. of the peak is bare granite. The summit is a com- 
paratively level spot of nearly 60 ac. extent. Pikes Peak was 
discovered in Nov. 1806 by Lieut. Zebulon M. Pike. In 1819 
it  was first climbed by the exploring party of Major S. H. Long. 

PIKES PEAK OCEAN TO OCEAN HIGHWAY, an 
American highway extending from New York city to San Fran- 
cisco, Calif., a distance of 3,564 miles. I ts  central location makes 
it  one of the most direct routes from ocean to ocean. I t  runs 
directly past the base of Pikes Peak, up which is the Pikes Peak 
motor road, the highest in the world. The roadway is paved, hard 
and improved from the Atlantic to  the Rockies and partly paved, 
hard, improved and graded the remainder of its length. From New 
York city to  Pittsburgh, Pa., this highway is also known as the 
William Penn highway. Columbus, O., Indianapolis, Ind., Spring- 
field, Ill., St. Joseph, Mo., Colorado Springs, Colo., Salt Lake City, 
Utah, Reno, Nev., and Sacramento, Cal., mark the general course 
of the highway. 

PILATE, PONTIUS, of equestrian rank, was Roman gover- 
nor of Judaea from A.D. 26 to  A.D. 36, when he was recalled. H e  
kept the Roman peace in Palestine, but with little understanding 
of the people (Josephus, Ant. XVIII.,  iii., I, 2 ;  iv. I ,  2; Jem'sh 
War, II. ,  ix., 2-4, Philo ad Caiz~m, 38). One disturbance arose 
when Pilate used Temple funds for an aqueduct. The reference in 
Luke xiii., I ,  t o  the massacre of Galilean pilgrims in the act of 
sacrificing suggests the governor's ruthlessness in putting down 
riot. I t  must be said, however, that the post of Roman Governor 
in Judaea was peculiarly difficult, and it  was to  Pilate's credit 
that his rule lasted as long a s  ten years. Both Pilate's part in 
responsibility for the crucifixion of Jesus Christ and the legal 
aspects of the trial have been much debated. The Early Church 
blamed the Jews, and correspondingly tended to exonerate Pilate. 
The Third and Fourth Gospels, especially, suggest that extraordi- 
nary pressure was brought to  bear upon the governor by the 
Jewish priests. Pilate may well have been impressed by the 
dignity and gentleness of the great Preacher of the Kingdom of 
God, and may also have given Him opportunity to save Him- 
self (John xviii., 33-38; xix., g-11). There are many stories, all 
of uncertain value and in many cases legendary, telling of Pilate's 
later life and of his suicide. Pilate has been canonized in the 
Abyssinian church (June 25) and his wife Procla, or Procula, 
in the Greek (Oct. 27). 

BIBLIOGRAPHY.-See Tacitus, Annals XV.  44; G.  A. Miiller, Pontius 
Pilatus, etc. (1888) ; Innes, The Trial of Jesus Christ, etc. (1895) ; Reg- 
nault, Une Province Procuratorienne, etc. and Le Procls du Christ 
(1505) ; H. Peter, Pontim Pilatus, etc. (1907) ; Husband, The Prosecu- 
tion of Jesus (1916) ; Schiirer, The Jewish People in the time of Jesus 
Christ. For the apocryphal accounts, M. R. James, Apoc. Anecdote 
11. (Camb. Texts and Studies vol. v.) pp. 65-81 and The Apocryphal 
New Test., pp. 94-165. 

PILCHARD or SARDINE (Sardina pilchardus), a fish of 
the herring family, found on the Atlantic coasts of Europe north 
t o  the English channel, and represented in the Mediterranean by 

= a  smaller race (S, pilchardus sardine). The genus Sardina in- 
cludes also S. sagax of Japan, California, Chile and South Africa, 
and S. neopilchardus of southern Australia and New Zealand. 
These resemble the European pilchard in being slender, rounded 
fishes, with feeble teeth, with radiating ridges on the operculum, 
and with rich oily flesh. The European fish is distinguished by  a 
remarkable peculiarity, every alternate oblique row of scales 
being enlarged and covering the row behind it, so that the 
scales appear t o  number about 27 instead of 54 in a longitudinal 
series; exceptional specimens, with the scales on one side equal 
and apparently more numerous, have been described as hybrids 
between pilchard and herring! Pilchards swim in large shoals and 
feed on minute pelagic animals; they spawn in summer and their 

eggs float in the water; in the larva the dorsal fin is placed far 
back, and as the fish grows it migrates forwards to its position 
in the middle of the length of the fish. I n  Cornwall adult fish, 
about 10 in. long, are caught and are salted in barrels. The 
sardine industries of France and Portugal depend on smaller fish, 
which are tinned in oil. Tinned Californian pilchards and Japan- 
ese sardines are also important products. 

PILE. As a textile term, this word indicates the surface of a 
cloth composed of an infinite number of loops of warp threads, 
or else of an infinite number of free ends of either warp or weft 
(filling) threads that stand erect from the foundation or ground 
structure of the cloth. There are two general methods of dis- 
tinguishing between such cloths; thus:- 

I. When the loops are uncut, the pile is usually termed "looped 
pile." 

2. When the same or similar loops are cut, either in  the loom 
during weaving or by a special machine after the cloth leaves the 
loom, the pile is termed "cut pile." 

Other names applied to  such cut-pile fabrics in which the effect 
is formed by the warp threads are "velvet" and "plush," the 
former being used to define short-pile f a b r i c  and the latter t o  
define long-pile fabrics. The word "velveteen" is used t o  dis- 
tinguish the fabric when the pile is formed of weft or filling 
threads that have been cut. 

Amongst the loop-pile fabrics may be mentioned Brussels 
tapestry and imitation Brussels carpeting, as well as  Moquettes 
and the like. I n  some cases the surfaces of carpets, such as  Wil- 
ton and Axminster, are formed of cut pile; and again, in  other 
instances, both looped (uncut pile) and cut pile appear on the 
surface of the same fabric. Imitation sealskins and several other 
kinds consist of mono-coloured pile, whereas all the above-men- 
tioned carpets have surfaces upon which decorative designs appear 
in both kinds of pile and in several colours. (See CARPET; CARPET 

MANUFACTURE. For pile in building see FOUNDATIONS.) (T. W.) 
PILGRIMAGE, a journey undertaken, from religious mo- 

tives, to  some place reputed as sacred. These journeys play a n  
important r6le in most pre-Christian and extra-Christian religions : 
in the Catholic Church their acceptance dates from the 3rd and 
4th centuries. 

T h e  P i l g r i m a g e  in Pre- and Non-Chris t ian Religions- To 
the Germanic religions the pilgrimage is unknown. On the other 
hand, it  is an indigenous element, not only in the creeds of Asla, 
but in  those of the ancient seats of civilization on the Mediter- 
ranean. The fundamental conception is always that the Deity 
resides-or exercises a peculiarly powerful influence-in some defi- 
nite locality; and to this locality the devout repair, either in rev- 
erence of their god, o r  in quest d his assistance and bounty. 

One of the oldest homes of the pilgrimage is India. There 
the army of devotees tends more especially to  the Ganges-the 
hallowed river of Hindu belief. On the Ganges lies Benares, the 
holy city of Brahmanism: and to look on Benares, t o  visit its 
temples, and to be washed clean in the purifying river, is the 
yearning of every pious Indian. Even Buddhism-originally desti- 
tute of ceremonial-has adopted the pilgyimage; and the second- 
ary tradition makes Buddha himself determine its goals: the place 
where he was born, where he first preached, where the hlghest 
insight dawned on him, and where he sank into Nirvana. 

The habit of religious expeditions to  sacred places took deep 
root among the Egyptians, the Jews, and the Greeks; but the pil- 
grimage attained its zenith under Islam. For  Mohammed pro- 
claimed it  the duty of every Mussulman, once a t  least m his life, 
to  visit Mecca; the result being that the birth-place of the 
Prophet is now the religious centre of the whole Mohammedan 
world. (See ISLAM ; CARAVAN ; MECCA.) 

1 THE PILGRIMAGE UNDER CHRISTIANITY 
The pilgrimages of Christianity presuppose the existence of 

those of paganism; but it  would be an error to  maintain that  the 
former were a direct development of the latter. For  primitive 
Christianity was devoid of any point by  which these journeys of 
devotion might naturally have been suggested. I t  was a religion 
without temples, without sanctuaries, and without ceremonial. The 



PILGRIMAGE 
saying of the Johannine Gospel-that God is to  be adored neither 
in Jerusalem nor on Gerizim, but that His true worshipper must 
worship Him in spirit and in truth-is in complete harmony with 
the old Christian piety. The Christian pilgrimage arose from 
devotion to the memory of Jesus; the faithful repaired to  those 
places which were invested with memories of their Lord's earthly 
life. Bethlehem and Jerusalem became objects of such visits from 
the 2nd century; and from references in Eusebius and others, it is 
evident that the Christians of the 3rd and 4th centuries were in 
the habit of visiting Jerusalem for prayer; and that men travelled 
for purposes of prayer implies acceptance of the theory of sanctu- 
aries which it  is an act of piety to  visit. 

THE PILGRIMAGE IN THE ANCIENT CHURCH 
T h e  East.-In the passages cited above, Bethlehem and the 

Mount of Olives figure as the main goal of the pilgrim: and on 
the Mount of Olives the mind must naturally turn to  the Garden 
of Gethsemane and the scene of the Ascension. I t  may seem 
surprising that there is no mention of Golgotha and the Sepulchre. 
But the visitation of these sites was rendered impossible to the 
Christians by the destruction of Jerusalem and the erection of the 
town of Aelia Capitolina. The one holy site in  the town of 
Jerusalem, before the time of Constantine, was the so-called 
Coenaculum, which received its name in later years. I t  was re- 
garded as the house in which-according to the Acts of the Apos- 
tles (xii. 12 sqq.)-Mary, the mother of John Mark, lived; and 
the bclief was that there the Lord held the Last Supper, and that 
there the eleven assembled after the Ascension 

The pilgrimage to Palestine received a powerful impetus from 
the erection of the memorial churches on the holy sites, under 
Constantine the Great, as described by Eusebius in his biography 
of the emperor (iii. 25 sqq.). At the order of Constantine, the 
accumulation of rubbish covering the supposed site of the burial- 
place of Jesus was removed, and the cave was discovered in which 
Joseph of Arimathea had laid the body of Jesus; and above this 
cave and the Hill of the Crucifixion the imposing church of the 
Holy Sepulchre was built (A.D. 326-336). The churches in Bethle- 
hem and on the Mount of Olives were erected by Helena, the 
mother of Constantine, who herself undertook the pilgrimage to 
the Holy Land. These churches were then endowed with new 
sanctuaries of miraculous powers; and relics of Christ were found 
in the shape of the Cross and the nails. The result was an ex- 
aggerated importance attached to these pilgrimages, a view which 
led to  energetic protests, especially from Gregory of Nyssa, who 
composed a monograph on the pilgrimages (De iis qui adeunt 
Hierosol.). Jerome, like Gregory, insists on the point that resi- 
dence in Jerusalem has in itself no religious value: it  is not locality, 
but character, that avails, and the gates of Heaven are as open 
in Britain as in Jerusalem (Ep. 58, 3). 

But Jerome never denied the religious uses of the pilgrima~:; he 
considered it  an act of faith for a man to offer his prayers where 
the feet of the Lord had stood, and the traces of the Birth, of the 
Cross, and of the Passion were still to be seen (Ep. 47, 2). With 
the number of the pilgrims the number of pilgrim-resorts also in- 
creased. Of Jerusalem alone Jerome relates that the places of 
prayer were so numerous that it  was impossible t o  visit them all 
in one day (Ep. 46, 9 ) .  I n  the Holy Land the list was still longer: 
the natives were ready t o  show everything for which the for- 
eigners inquired, and the pilgrim was eager to  credit everything. 
I n  her expedition to the East, Paula, the friend of Jerome, visited, 
among other places, Sarepta and Caesarea. I n  the first-named 
place she was shown the tower of Elijah; in the second, the house 
of Cornelius, that of Philip, and finally the grave of the four vir- 
gins. At Bethlehem she saw, in addition to  the church of the 
Nativity, the grave of Rachel; a t  Hebron the hut of Sarah, in 
which the swaddling clothes of Isaac and the remains of Abra- 
ham's oak were on view (Hieron. EP. 108). 

In the West.-While pilgrim-resorts were thus filling the East, 
their counterparts began to emerge in the West. And here the 
starting-point is t o  be found in the veneration of martyrs. Care 
for the tombs of martyrs was sanctioned by immemorial custom 
of the Church; but, in this case also, a later age failed to preserve 

the primitive conception in its purity; and Augustine himself was 
obliged to defend the usage of the Church from the imputation 
that it  implied a transference of heathen ceremonial to  the sphere 
of Christianity (Contr. Faust. xx. 21). The martyrs were the local 
heroes of particular communities; but there were men whose life 
and death were of significance for the whole of Christendom-the 
apostles. Of these Peter and Paul had suffered martyrdom in 
Rome, and it was inevitable, from the nature of the case, that 
their graves should soon become a resort, not only of Romans 
born, but of strangers also. The Roman cemeteries were visited 
by numerous pilgrims even in the 3rd century: for the earliest 
grafiti in the papal crypt of the Coemeterium Callisti must date 
from this period (De Rossi, Roma sotter. i. 253 sqq.; Kraus, Rom. 
Sott. 148 sqq.). 

Pilgrims were drawn to the graves of the saints convinced 
that there divine succour was certain; hence came the belief in 
a never-ending series of miracles there performed. Doubt was 
unknown. St. Augustine observes that, though Africa was full 
of martyrs' tombs, no miracle had been wrought a t  them so far as 
his knowledge extended. This, however, did not lead him to doubt 
the truth of those reported by others-a fact that is somewhat 
surprising when we reflect that the phenomenon caused him much 
disquiet and perplexity. Who, he asks, can fathom the design of 
God in ordaining that this should happen a t  one place and not a t  
another? And eventually he acquiesces in the conclusion that 
God, who. gives every man his individual gift a t  pleasure, has not 
willed that the same powers should have efficacy at  every sepul- 
chre of the saints (Ep. 78, 3).  

THE PILGRIMAGE IN THE MIDDLE AGES 

The mediaeval Church adopted the custom of the pilgrimage 
from the ancient Church. The young Germanic and Romance 
nations did precisely as the Greek and Romans had done before 
them, and the motives of these devotional journeys-now much 
more difficult of execution in the general decay of the great 
world-system of commerce-remained much the same. They were 
undertaken to the honour of God, for purposes of prayer, or in 
quest of assistance, especially health. But the old causes were 
reinforced by others of a t  least equal potency. The mediaeval 
Church was even more profoundly convinced than its predecessor 
that the miraculous power of Deity attached to the bodies of 
saints and their relics. But the younger nations-French, English 
and German-were scantily endowed with saints; while, on the 
other hand, the belief obtained that the home-countries of Christi- 
anity, especially Rome and Jerusalem, possessed an inexhaustible 
supply of these sanctified bodies. 

Pilgrimages were consequently undertaken with the intention of 
securing relics. At first it was enough to acquire some object 
which had enjoyed a t  least a mere connection with the hallowed 
corpse. One enthusiast took a little wax dropped from the taper; 
another, a portion of the dust which lay on the grave; a third, a 
thread from the cloth covering the sarcophagus; still another 
plucked the flowers which visitors had planted above the tomb 
Before long, however, these humble trophies failed to  content the 
pilgrims, and they began to devote their efforts t o  acquiring 
the actual bodies, or portions of them-frequently by honest 
means, still oftener by trickery. One of the most attractive works 
of early mediaevalism-Einhard's little book, Translatio Marcellini 
e t  Petri-gives a vivid description of the methods by which the 
bodies of the two saints were acquired and transported from. 
Rome to Seligenstadt on the Main. 

Far more important consequences, however, resulted from the 
fact that the mediaeval mind associated the pilgrimage with the 
forgiveness of sins. This conception of the pilgrimage, as a means 
of expiation or a source of pardon for wrong, was foreign to the 
ancient Church. I t  is quite in  accordance with the keener con- 
sciousness of sin, which prevailed in the middle ages, that the 
expiatory pilgrimage took its place side by  side with the pilgrimage 
to the glory of God. The pilgrimage became an act of obedience; 
and, in the books of penance (Poenitentialia) which date from the 
early middle ages, it is enjoined as an expiation for many of the 
more serious sins, especially murder o r  the less venial forms of 
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unchastity. The place to be visited was not specified; but the 
pilgrim, who was bound by an open letter of his bishop to disclose 
himself as a penitent, lay under the obligation, wherever he went, 
to repair to the churches and-more especially-the tombs of the 
saints, and there offer his prayers. On occasion, a chain or ring 
was fastened about his body, that his condition mfght be obvious 
to all; and soon all manner of fables gained currency: how, here 
or there, the iron had sprung apart by a miracle, in token that 
the sinner was thereby absolved by God. 

As the system of indulgences (q.v.) developed, a new motive 
came to the fore which rapidly overshadowed all others: pil- 
grimages were now undertaken to some sacred spot, simply in 
order to  obtain the indulgence which was vested in the respective 
church or chapel. I n  the 11th century the indulgence consisted 
in a remission of part of the penance imposed in the confessional, 
in return for the discharge of some obligation voluntarily assumed 
by the penitent. Among these obligations, a visit to a particular 
church, and the bestowal of pious gifts upon it, held a prominent 
place; and during the whole period of mediaevalism, the number 
of pilgrims was perpetually on the increase. 
The P i l g r i m  Resorts.-The most important places of resort 

both for voluntary and involuntary pilgrimages, were still Pales- 
tine and Rome. On the analogy of the old Itineraria, the abbot 
Adamnan of Iona (d. 704) now composed his monograph De locis 
sanctis, which served as the basis of a similar book by the Vener- 
able Bede (d. 735). His authority was a Frankish bishop named 
Arculf, who resided for nine months as a pilgrim in Jerusalem, 
and visited the remaining holy sites of Palestine in addition to  
Alexandria and Constantinople. Of the later itineraries the 
Descriptio terrae sartctae, by the Dominican Burchardus de 
Monte Sion, enjoyed the widsst vogue. This was written between 
the years 1285 and 129j; but books of travel in the modern 
tongues had already begun to make their appearance. The initia- 
tive was taken by the French in the 12th and 13th centuries, and 
the Germans followed in the 14th and 15th; while the Book of 
Wayes to  Jerzlsalem of John de Maundeville ( 6 .  1336) attained 
extreme popularity, and was translated into almost all the ver- 
nacular languages. 

As a result of this steady increase in  the number of pilgrims, 
the old arrangements for their accommodation were found defi- 
cient. Consequently hospices arose which were designed exclu- 
sively for the pilgrim. Those on the Alpine passes are common 
knowledge. The oldest, that on the Septimer pass, dates from the 
Carolingian period, though it  was restored in I I 2 0  by the bishop 
Wido of Chur: that on the Great St. Bernard was founded in the 
10th century, and reorganized in the 13th. To  this century may 
also be assigned the hospice on the Simplon; to the 14th those on 
the St. Gothard and the Lukmanier Similarly, the Mediterranean 
towns, and Jerusalem in particular, had their pilgrim-refuges. 
Service in the hospices was regularly performed by the hospital- 
fraternities-that is to  say, by lay associations working under 
the authorization of the Church. The most important of these 
was the fraternity of the Hospitale hierosolymitanz~m, founded 
bet

w

een 1065 and 1075; for hence arose the order of St. John. 
the earliest of the orders of knighthood (See ST. JOHN OF JERU- 
S ~ L E M ,  KXIGHTS OF.) I n  addition to the hospital of Jerusalem, 
numerous others were under its charge in Acre, Cyprus, Rhodes 
Malta, etc. Associations were formed to assist pilgrims bound for 
the East; one being the Confrkrie des pklerins de Terre-Sainte in 
Paris, founded in 132j by Louis de Bourbon, count of Clermont 
(afterwards first duke of Bourbon). 

But since, in  the middle ages, the Holy Land was no longer held 
by a Christian Power, the protection of the pilgrims was no less 
necessary than their sustenance. This fact, after the close of the 
11th century, led to  the Crusades (q.v.), which in many respects 
are to be regarded as armed pilgrimages. For the old dream of 
the pilgrim, to  view the country where God had walked as man 
lived on in the Crusades-a fact which is demonstrated by the 
letters of Bernard of Clairvaux, with the songs of Walther von 
der Vogelweide and other Crusaders. And, since the strongest 
motive in the pilgrimage was the acquisition of indulgences 
unnumbered thousands were moved to assume the Cross, when, ir 

1095. Urban 11. promised them plenary indulgence. The conquest 
of Jerusalem, and the erection of a Christian empire in  Palestine, 
naturaIIy swelled the influx of pilgrims. And though in 1187 the 
Holy City again fell into the hands of the infidel, while in 1291 the 
loss of Acre eliminated the last Christian possession in Palestine, 
the pilgrimages still proceeded. It was not till the Reformation, 
the wars of the 16th century, and the loss of Rhodes, Candia and 
Cyprus to the Turks, that any appreciable alteration was effected. 
When Ignatius de Loyola (q.v ) set sail in I j23 from Venice to  
Palestine, only some thirteen souls could be mustered on the 
pilgrim-ship, while eight or nine others sailed with the Venetian 
state-vessel as far as Cyprus. A considerable number had aban- 
doned their pilgrimage and returned home on the news of the fall 
of Rhodes. 

For pilgrimage overseas, as it  was styled, the permission of 
the Church was still requisite. The pilgrims made their journey 
In grey cowls fastened by a broad belt. On the cowl they wore 
z red cross; and a broad-brimmed hat, a staff, sack and gourd 
completed their equipment. During their travels the beard was 
allowed to grow, and they prepared for departure by confession 
snd communion. Of their hymns many are yet extant ("Jeru- 
salem mirabilis." "In gottes namen faren wir," etc.). Ships 
belonging to the knights of St. John and the Knights Templars 
conducted the commerce with Palestine, and the pilgrims formed 
themselves into unions, elected a "master" and concluded their 
agreements, as to the outward voyage and return, in  common. 
The expenses of the journey to Palestine were no light matter. 
In the 12th century they may be estimated at  IOO marks of silver 
(Lzoo) for the ordinary pilgrim. The expenses of the princes 
and lords were, of course, much heavier. Duke William of Saxony, 
who was in Jerusalem in 1461, spent no less than f ~ o , o o o  on his 
journey. (See Prutz, Kultz~rgeschichte der Kreuzziige, pp. 106 
syy.; Rohricht, Deutscke Pilgerreisen, p. 42.) 

Great as was the number of pilgrims oversea, i t  was yet  far 
exceeded by that of the visitants to  the "threshold of the apostles," 
i.r., Rome, which received their greatest impetus through the 
inauguration of the so-called Year of Jubilee. 

Of the other pilgrim-resorts, we shall only emphasize the most 
important. Priority of mention is due to  St. James of Compo- 
stela (Santiago, in the Spanish province of Galicia). Here the 
attraction for the pilgrim mas the supposed possession of the 
body of James the son of Zebedee. The first connection of the 
apostle with Spain is to be traced in the Poema de aris b. Mar. et 
xii. apost. dedic., which is ascribed to Aldhelm (d. 709) and con- 
tains a story of his preaching in that country. The earliest account 
of the transference of his relics to the Peninsula is found in 
Kotker Balbulus (d. 91 2 ,  Martyrol. i?z Jul. xxv.). But in Spain 
belicf in this cherished possession was universal; and, step by 
step, the theory won credence throughout the West. I n  England, 
indeed, the shrine of St. Jarnes of Compostela became practically 
the most favoured devotional resort; and in the 12th century its 
visitation had attained such popularity that a pilgrimage thither 
was ranked on a level with one to  Rome or Jerusalem. I n  France 
St. Martin remained the chief goal of the pilgrim; while Notre 
Dame de Sous-Terre in Chartres (with a portrait of the "black 
Virgin"), Le Puy-en-Velay (dep. Haute Loire), and others, also 
enjoyed considerable celebrity. I n  England pilgrimages were made 
to the tomb of the murdered archbishop, Thomas i Becket, in 
Canterbury Cathedral. The setting of Chaucer's Canterbury Tales 
gives a vivid idea of the motley company of pilgrims; but i t  seems 
probable that Germany also sent a contingent. I n  addition, MTal- 
singham, Peterborough, St. Davids, Holywell, and St. Andrews 
in Scotland were much frequented. I n  lower Germany, Cologne 
and Aix-la-Chapelfe, in Switzerland Einsiedeln, were the principal 
resorts. 

I n  Italy the church of the Archangel on Mt. Gargano was one 
of the most ancient centres of the pilgrimage. Later the Portiun- 
cula church a t  Assisi displaced all other resorts, with the exception 
of Rome; but in the I j th century i t  was overshadowed in turn 
by the "Holy House" at  Loretto on the Adriatic. According to 
an extravagant legend, the house of Joseph and Mary in Nazareth 
was transported by angels, on the night of the 9th-10th of May 
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1291 t o  Dalmatia, then brought t o  the Italian coast opposite 
(Dec. 10, 1294), till, on the 7th of September 1295 i t  found rest 
on its present site. The pilgrimage thither must have attained 
great importance as early as the 15th century; for the popes of 
the Renaissance found themselves constrained t o  erect an impos- 
ing pilgrim church above the "Holy House." 

The significance of the pilgrimage for  the religious life of later 
mediaevalism cannot be adequately estimated. The possession of 
any  extraordinary relic was everywhere considered a sufficient 
claim for the privileges of indulgences; and wherever this privilege 
existed, there the pilgrims were gathered together. All these pil- 
grimages, great and small, were approved and encouraged by the 
Church. And yet, during the whole of the middle ages, the voice 
of suspicion i n  their regard was never entirely stilled. Earnest 
men could not disguise from themselves the moral dangers almost 
inevitably consequent upon them; they recognized, moreover, that 
many pilgrims were actuated by extremely dubious motives; and 
they distrusted the exaggerated values set on outward works. The 
Roman papacy had n o  more zealous adherent than Boniface; 
yet he absolutely rejected the idea that Englishwomen should 
make the journey to Rome, and would willingly have seen the 
princes and bishops veto these pilgrimages altogether (Ep. 78). 
The theologians who surrounded Charlemagne held similar 
views. 

When the abbess Ethelburga of Fladbury (Worcestershire) 
found her projected pilgrimage impracticable, Alcuin wrote to  
her, saying that i t  was no great loss, and that God had better 
designs for her: "Expend the sum thou hast gathered for the 
journey on the support of the poor; and if thou givest as thou 
canst, thou shalt reap as  thou wilt" ( E p .  300). Bishop Theodulf 
of Orleans (d. 821) made an energetic protest against the delu- 
sion that to  go to Rome availed more than t o  live an upright life 
(Carm 67). T o  the same effect, the synod of Chalon-sur-Sa6ne 
(813) reprobated the superstition which was wedded t o  the pil- 
grimage (c. 13); and i t  would be easy t o  collect similar judg- 
ments, delivered in every centre of mediaevalism. But, funda- 
mentally, pilgrimages i n  themselves were rejected by a mere 
handful: the protest was not against the thing, but against its 
excrescences. 

T h e  Modern  Pilgrimage.- The Reformation eradicated the 
belief in  the religious value of visits to  a particular locality. I t  
is only pious memory that draws the Protestant to  the sites con- 
secrated by ecclesiastical history. On the other hand, while in the 
Eastern Church things have undergone little change the develop- 
ments in  the Roman Church show important divergences. The 
Year of Jubilee, in 1525, was unprecedented in its scant attend- 
ance, but the jubilees of 1575 and 1600 again saw great armies 
of pilgrims marching to Rome (see JUBILEE YEAR). Fresh pil- 
grim resorts sprang up;  mediaeval shrines, which had fallen on 
evil days, emerged from obscurity. The 19th century led to  an 
extraordinary revival of the pilgrimage. Not only did new resorts 
spring into existence-e.g., La Salette in  Dauphin6 (1846), and 
more ~art icular ly Lourdes (1858) in  the department of Hautes 
PyrbnCes-but the numbers once more attained a height which 
enables them to compete with the mediaeval figures. The  dedica- 
tion of the church of Lourdes, i n  1876, took place in the presence 
of 30 bishops, 3,000 priests and ~oo ,ooo  pilgrims. N o  new motives 
for  the pilgrimage emerged in the 19th century, unless the ever- 
increasing cultus of the Virgin Mary may be classed as such, all 
of the new devotional sites being dedicated t o  the Virgin. For the 
rest, the desire of acquiring indulgences maintains its influence: 
but doubting voices are  no more heard within the pale of the 
Roman Catholic Church. 

B I B L I ~ G R A P H Y . - M ~ c ~ ~ ~ ~ ~ ~  and Raynaud, Ztintraires d Jkrusalem 
ridigts en fran~ais au XI e ,  XIIe,  XIZIe siBcles (1882) ; R. Rohricht and 
H. Meisner, Deutsche Pilgerreisen nach dem heilgen Land (1882 new 
ed., 1900) ; L. Conradi, Vier rheinische Pal~stina-Pilgersclzrifte~ des 
XZV., XV.,  XVZ. Jahrhunderts (1882) ; G .  B. de Rossi, Roma setter- 
ranea, i. 128 sqq. (1864) ; J.  Marx, Das Wallfahrten in der katholischen 
Kirche (1842) ; article "Pilgrimane" in the Catholic Encyclopaedia; 
article "Pilgrimage" in Hastings, Eficyclopaedia o f  Religion and Ethics 
(dealing with the custom as rooted in Mohammedan, Babylonian, 
Buddhist, Hindu and Japanese religions, as well as in Judaism and 
Christianity), with numerous references, 

PILGRIM FATHERS. I n  American history "Pilgrims" is 
applied to  the earliest settlers of the colony of Plymouth, Mass., 
and its more specific application is to  the first emigrants, who sailed 
in the "Mayflower" in 1620. They were from the beginning Sepa- 
ratists from the Church of England; they had established Indepen- 
dent (Congregational) churches a t  Scrooby and Gainsborough 
early in the 17th century, and some of them had fled to Amsterdam 
in 1608 to avoid persecution, and had removed to Leyden in the 
following year. They sailed from Delftshaven late in July 1620, 
from Southampton on Aug. 5, from Plymouth on Sept. 6 and 
late in Dec. 1620 founded the colony of Plymouth, Massachusetts. 
(See MASSACHUSETT~; PLYMOUTH and MAYFLOWER.) 

PILGRIMS' WAY, THE. From Winchester, in Hamp- 
shire, England, t o  Canterbury, in Rent, runs a road or way which 
can still be traced, now on the present made roads, now as a lane, 
bridle path, or cart track, now only by a line of ancient yews, 
hollies or oaks which once bordered it. T o  this old track the name 
of Pilgrims' Way has been given, for along i t  passed the stream 
of pilgrims coming through Winchester from the south and west 
of England and from the continent of Europe by  way of South- 
ampton to Canterbury Cathedral to  view the place of the martyr- 
dom of Thomas Becket, in  the north transept, the relics in  the 
crypt where he  was first buried after his murder, in  1170, and 
the shrine in the Trinity Chapel which rose above his tomb after 
the translation of the body in 1220. There were two festivals for 
the pilgrimage, on the 29th of December, the day of the martyr- 
dom, and on the 7th of July, the day of the translation. The sum- 
mer pilgrimage naturally became the most popular. I n  1538 the 
shrine was destroyed and the relics of the saint scattered, but 
the great days of the pilgrimage had then passed. Erasmus gives 
a vivid picture of the glories of the shrine and of all that the 
pilgrims saw on his visit with Colet t o  Canterbury in  1514. 

This road, although its name of the Pilgrims' Way has for long 
confined it  to the road by which the pilgrims came to Canterbury 
from Winchester, follows a far  older track. Right back into 
British and even older times the main direction which commerce 
and travellers followed across southern and western England to 
the Straits of Dover and the Continent lay from Canterbury along 
the southern chalk slope of the North Downs t o  near Guildford, 
then by the Hog's Back to Farnham. At this point the oldest 
track went across Salisbury Plain towards Stonehenge and so on 
to Cornwall. From Farnham westward the only portion of this, 
the oldest track that can now be  traced, is a small portion that 
still bears the name of the Harrow (i.e., hoary, old) road. I t  was 
in early times abandoned for the road from Winchester to  which 
the stream of travel and commerce from the Continent and the 
south and south-west of England was diverted. 

The ancient road has been traced fully in Mrs. Ady's book 
The Pilgrims' W a y  (IS%), and the older track in the fullest detail 
in Hila~re Belloc's The Old Road (1904). 

PILKINGTON, FRANCIS (d. 1638), English madrigal 
composer, the details of whose early life are obscure, took his 
Mus.B. a t  Lincoln college, Oxford. H e  was attached t o  Chester 
cathedral about 1604, and a few years later was ordained. His 
chief works include a book containing 21 vocal pieces and a 
pavin for the lute and bass viol (1605)~ The First Set  of Madri- 
gals and Pastorals (1614), and The Second Se t  of Madrigals and 
Pastorals (1624). 

PILLAU, a seaport and watering-place in  the Prussian prov- 
ince of East Prussia, on the spit of sand (Nehrung) which sepa- 
rates the Frische Haff from the Baltic, on the north of the entrance 
channel, and 29 m. by rail from Konigsberg. Pop. (1933) 7,092. 
Pillau is the place where Gustavus Adolphus of Sweden landed ~n 
1626. I t  did not obtain civic privileges until 1725, but was fortified 
shortly after that date. I t  has a harbour, which serves as  the outer 
Port of Konigsberg, and to some extent also of Elbing and Brauns- 
berg. A new navigable channel was in  19oo-IgoI constructed 
across the Frisches Haff from Pillau to  Konigsberg. Pillau has a 
school of navigation, and is a well-known pilot station. Ship-build: 
ing and fishing are arried On. 

PKLNITZ, a German village in the Land of Saxony, on 
the right bank of the Elbe, 5 m. above Dresden. Pop. (1933) 
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1,231. T h e  new palace was built i n  1818 on the site o f  a building 
which was burnt.  T h e  place became a residence o f  the electors o f  
Saxony about 1700. B y  the convention o f  Pillnitz in  August 1791 
the  emperor Leopold 11. and Frederick William II., king o f  
Prussia, agreed t o  take  common action against any attack on the 
part o f  France. 

PILLORY, an instrument o f  punishment which consisted o f  
a wooden post and frame fixed on a platform raised several feet 
f rom the ground, behind which the culprit stood, his head and 
his hands being thrust through holes in  the frame (as are the  
feet i n  the stocks) so as t o  be  held fast ,  exposed in front o f  i t .  
Th i s  frame i n  the  more complicated forms o f  the instrument 
consisted o f  a perforated iron circle, which secured the heads and 
hands o f  several persons at the same t ime,  but  i t  was commonly 
capable o f  holding only one. 

I n  the  statutes o f  Edward I .  i t  is enacted that every pillory or 
"stretch-neck" should be made o f  convenient strength so that 
execution might be  done on offenders without peril o f  their 
bodies. I t  was customary t o  shave the heads wholly or partially, 
and the  beards o f  men,  and t o  cut o f f  the hair and even in ex- 
treme cases t o  shave the  heads o f  female culprits. B y  the "Statute 
o f  the  Pillory" (1266)  the  pillory was made the penalty for many 
small offences. I n  1637 an attack was made on the Press, and the 
pillory became the recognized punishment o f  those who published 
books without a licence or libelled the Government. I n  1816 the  
pillory was abolished except for perjury and subornation, and the 
perjurer Peter James Bossy was the last t o  stand in  the pillory, at 
the  Old Bailey for one hour o n  June 2 2 ,  1830. I t  was finally 
abolished i n  1837 at the  end o f  William IV.'s reign. I n  France the  
pillory, called carcalz, was employed till 1832. I n  Germany it was 
known as @anger. T h e  pillory was used in  the American colonies, 
and provisions as t o  i ts infliction existed in  the United States 
statute books until 1839; i t  survived in  the State o f  Delaware 
until 19oj .  (See  STOCKS. )  

PILNYAK (1894- ), Russian novelist. Boris Andreevich 
Vogau, who later took the pen name o f  Pilnyak, was born on Sept. 
29, 1894 in  hlojaisk,  Moscow province. His childhood and early 
youth were spent on the Volga and among the peasants and the  
land administration "intellectuals." He  studied economics at 
the Moscow commercial institute and began publishing stories 
i n  1915. During the  Bolshevik revolution Pilnyak lived in  Mos- 
cow and also travelled through Russia studying the new condi- 
tions. I n  1923 he visited England and Germany. His works deal 
with the first chaotic stage o f  transition f rom the old Tsarist 
Russia t o  the "new world" o f  the  Soviet Republic. He  is the 
most prominent figure i n  post-revolutionary fiction. His sym- 
pathies are wi th  the  peasants as opposed to  the town and his 
stories are deliberately fragmentary and read like diaries and 
chronicles. His Tales of the Wilderness was translated b y  F. 
O'Dempsey (1924) .  

PILOCARPINE. This  alkaloid (see ALKALOIDS) is a 
colourless oil which occurs i n  jaborandi leaves along with iso- 
pilocarpine and the related alkaloid, pilosine, CleHmOaN, (Pyman, 
1912).  Pilocarpine, C1,H,,0zN2, was isolated independently b y  
Hardy and b y  Gerrard in  187j .  I t  boils at 260' C under gmm. 
pressure, is freely soluble i n  water, alcohol, or chloroform, but  
not in ether or petroleum, and is dextro-rotary in  solution. T h e  
salts crystallize well;  the  nitrate, which melts at 178" C3 and 
the hydrochloride, whose melting point is 204-205' C ,  being 
those used i n  medicine. O n  evidence provided mainly b y  Jowett 
i n  England and Pinner in  Germany a generally accepted consti- 
tutional formula for  pilocarpine and isopilocarpine, which are 
regarded as stereoisomerides, has been put forward. 

PILONA, a town o f  northern Spain on the Infiesto-Oviedo 
railway in  the  province o f  Oviedo; between the right bank o f  the  
river Pilofia, a left-hand tributary o f  the Sella, and the Sierra de 
Abes (3,268 f t . ) .  Pop. (1930) 17,533. Pilofia is a densely popu- 
lated mining and agricultural district. 

PILOTAGE, as i t  is now understood, may be described as 
the  art o f  conducting a vessel in or out o f  harbour, or in the  
neighbourhood o f  navigational dangers T h e  word "pilot" was 
formerly used t o  designate the steersman and later the sailing 

master; in  fact,  the  art o f  piloting was divided into  two  parts: 
proper piloting, identical with what we now t e r m  navigating (see 
NAVIGATION) ,  and common piloting, identical wi th  the  meaning 
o f  the word as given above. See PILOTAGE LAWS.  

PILOTAGE LAWS. T h e  present general British pilotage 
laws are contained i n  the Pilotage Act,  1913, which Act consoli- 
dated and amended the  laws o f  pilotage as t h e y  existed under 
the Merchant Shipping Act ,  1894. O n  the passing o f  the  former 
Act,  the Board o f  Trade, as the  central authority, heid enquiries, 
with the  result that pilotage orders were made b y  i t  i n  re- 
spect o f  each District. Each pilotage order defines the  limits o f  
the district, names the  pilotage authority therefor,  states whether 
pilotage is compulsory or not therein, and empowers the  authority 
t o  delegate any o f  i ts  powers or duties t o  a pilotage committee,  
on which may  sit representatives o f  both pilots and shipowners. 
T h e  pilotage authority makes the necessary by-laws for the  regu- 
lation o f  pilotage and pilots in  i ts district, but  these do not take  
e f fect  until t hey  are confirm-ed b y  t h e  Board o f  Trade. 

T h e  principal pilotage authority is the  Corporation o f  Trini ty  
House, London, exercising jurisdiction i n  the  London district, 
which extends f rom Orfordness t o  Selsea Bill: and in  38 other dis- 
tricts round the coasts o f  England and Wales. T h e r e  are, however, 
about 60 other districts within which other pilotage authorities 
have jurisdiction. 

C o m p u l s o r y  Pilotage.- A ship, whilst navigating i n  a district 
i n  which pilotage is compulsory, for the purpose o f  entering, 
leaving or making use o f  any port i n  that district, is required 
t o  be  either under the  pilotage o f  a licensed pilot o f  the  dis- 
trict, or under the pilotage o f  a master or mate  possessing a 
pilotage certificate for the district, who is bona fide acting as 
master or mate o f  the  ship. A ship carrying passengers (other 
than an excepted ship) is, however, compelled t o  be  under pilotage 
irrespective o f  whether the district i n  which she is navigating is  a 
compulsory one or not.  Under the  Aliens Restriction (Amend-  
men t )  Act ,  1919, pilotage certificates cannot b e  granted t o  aliens, 
except t o  masters or mates o f  French nationality trading t o  the  
ports o f  Newhaven or Grimsby. 

T h e  following ships are excepted f r o m  compulsory pilotage: 
( I )  Ships belonging t o  His Majesty. ( 2 )  Pleasure yachts. ( 3 )  
Fishing vessels. ( 4 )  Ferry boats. ( 5 )  Ships o f  less than 50 tons' 
gross tonnage. ( 6 )  Ships exempted b y  by-law. ( 7 )  Tugs,  dredg- 
ers, sludge vessels, barges and other similar craf t  belonging t o  
or hired b y  a dock, harbour or river authority. ( 8 )  Ships call- 
ing at a port i n  a pilotage district for the sole purpose o f  taking on 
board or landing a pilot belonging t o  some other pilotage district. 

T h e  Board o f  Trade has the power, on the representation o f  par- 
ties interested, t o  revoke or vary any by-laws in a pilotage dis- 
trict, or require the  pilotage authority t o  make  by-laws. T h e  
licensing o f  a pilot b y  a pilotage authority does not involve any 
liability o n  the part o f  the  authority for any loss occasioned b y  
any act or default  o f  the pilot. 

P i lo t  Boats.-All pilot boats regularly employed i n  any dis- 
trict must  be  approved and licensed b y  the  pilotage authority 
for that district, who m a y  appoint or remove the  masters 
thereof.  Every pilot boat must be  distinguished b y  the name 
o f  her owner and port on her stern, and her number o n  each bow,  
and the hull o f  the boat is usually painted black. W h e n  afloat the  
pilot boat must  fly a red and white horizontal flag, known as a 
pilot flag, in  a conspicuous position. A pilot flag must  also b e  
displayed b y  a vessel having on board a llcensed pilot for the  dis- 
trict, or a master or mate holding a pilotage certificate. T h e  
master o f  a ship subject t o  pilotage i n  a district mus t ,  under a 
penalty, display a pilot signal and keep it  displayed until a licensed 
pilot comes on board, and i f  the master accepts the  services o f  a 
pilot he must  give h i m  facilities for getting on board. 

T h e  following persons are liable t o  pay pilotage dues for any 
ship for which the services o f  a licensed pilot have been obtained, 
viz.: ( a )  the  owner or master, or ( b )  the consignees or agents who  
have paid or are liable t o  pay any other charges on account o f  the  
ship, and these dues m a y  be  recovered in  the same manner as fines 
under the Merchant Shipping Act,  1894. T h e  pilotage dues on 
foreign ships, subject t o  compulsory pilotage, trading t o  and f r o m  



PILOT-FISH 
the port of London, have to be paid to the chief officer of customs 
and excise in that port, and such a ship may be detained until such 
dues are paid. I t  is an offence, punishable by a fine, if a licensed 
pilot demands or receives, and a master offers or pays, dues in 
respect of pilotage services at any other rates, whether greater or 
less, than those which are fixed by by-law. 

Under section 633 of the Merchant Shipping Act, 1894, the 
owner or master of a ship was not answerable to any person for 
any loss or damage occasioned by the fault or incapacity of any 
qualified pilot acting in charge of that ship within any district 
where the employment of a qualified pilot was compulsory by 
law. Section 15 of the Pilotage Act, 1913, however, reversed this 
defence of compulsory pilotage, and enacted that the owner or 
master of a vessel navigating under circumstailces in which 
pilotage is compulsory is answerable for any loss or damage caused 
by that vessel, or by any fault of her navigation, in the same 
manner as he would if pilotage were not compulsory. Section 15 
of the Pilotage Act, 1913, did not, however, come into effect until 
Jan. I ,  1918, on which date section 633 of the 1894 Act was 
repealed. The difference which formerly existed under the Mer- 
chant Shipping Act, 1894, between British law and the law of 
most foreign countries as to the civil liability of the owner or 
master of a vessel employing a pilot under compulsion of law has 
therefore been removed since Jan. I ,  1918. 

See T h e  Pilotage Act, 1913; Report o f  Departmental Committee o n  
pilotage 1911; Digby & Cole, Pilotage Law (1913). (W. J. T. H.1 

UNITED STATES 

The  power of administering all matters relating to pilotage was 
acquired by the Federal Government as incidental to the authority 
conferred on it under the Constitution. The first legislative action 
of the new Government was in 1789, when it delegated its author- 
ity to  the several States "until further provision is made by Con- 
gress." Further legislation enacted subsequently has restricted the 
broad powers conferred in 1789, but the Power of the Federal 
Government is exclusive only when it  is exercised. State laws 
regarding pilotage are operative so long as they are not in  conflict 
with Federal laws. 

Among the acts of the Federal Government restricting the 
manner in which the several States may control pilotage are: 
laws which apply to pilotage on waters that are boundaries be- 
tween States, permitting the master of a vessel to employ a pilot 
licensed by either State to pilot the vessel to or from such port; 
laws which prohibit discrimination in rates or pilotage as between 
vessels operating solely between ports in the State and those 
engaged in interstate traffic; laws which provide that all coast- 
wise seagoing steamships shall be under the control and direction 
of pilots licensed under Federal authority; and laws which prohibit 
State pilots from levying pilotage on coastwise seagoing steam- 
ships. 

N u m b e r  a n d  A p p o i n t m e n t  of Pilots--In many States no 
maximum or minimum restriction is placed by statute On the 
number of pilots that may be appointed, the m~mber being left to 
the discretion of the several pilotage authorities. In  some cases 
both a maximum and minimum number are prescribed by law and 
in other States only a maximum mmber  is mentbned. As a rule 
pilots are licensed by  the local pilotage authority, but in several 
States they are appointed by the governor. In  a majority of the 
States, pilots are licensed for life and lose their licences only be- 
cause of negligence, incapacity, misconduct or infirmity. In the 
remaining states licences are granted for  periods of one to four 
years and are renewable. Several grades of licences are generally 
issued, the grade varying with the draft of vessel which the holder 
of tIhe licence is considered competent to conduct. 

Qua l i f i ca t ion  of Pilots.-In all States the primary qualifica- 
tion f o r  appointment as pilot is actual experience in piloting 
vessels. A number of States require that applicants for licences 
as pilots must have served an apprenticeship of a specified number 
of years on boats of the pilots' association, either in accordance 
with the law of the State or by regulation of competent authority. 

Authority.- In the United States, a pilot occupies the status 
of an officer of the ship when on board in the exercise of his duty, 

and his orders as such must be obeyed by the crew. When the 
master is on board, the orders of the pilot are considered to be 
those of the master's. The pilot is subject to the master in the 
matter of discipline but is not liable to any ship's duty except 
that of pilot. Once in charge of a vessel a t  sea, it is the duty of 
the pilot to stay by the ship until she reaches her destination or 
some place of safety, unless he is earlier discharged. 

L iab i l i ty  of Pilots.-Pilots are generally required to give 
bond, usually $500, to secure the faithful performance of their 
duties and for the payment of all damages that may accrue from 
their negligence, unskillfulness or unfaithfulness. The bond is not 
required in some States, the amount is not specified in the laws 
of others and in still others it is fixed. The  courts have held that 
while a pilot is responsible to the owner of a vessel for negligence 
or default in the performance of this duty, he is not liable for the 
vessel's loss when he has used his best skill and judgment, although 
the result shows that his best judgment was wrong. 

Compulsory Pilotage.-Pilotage is generally compulsory upon 
certain vessels, or classes of vessels, approaching or departing 
from a harbour. Throughout the States, all public vessels of the 
United States and all steamships engaged in the coasting trade are 
exempt from compulsory pilotage. I n  respect to other vessels or 
classes of vessels there is wide variation in the laws of the several 
States. I n  the great majority of States compulsory pilotage is 
prescribed for all vessels, both of domestic and foreign registry, 
engaged in foreign trade, but not for any class of vessel in the 
domestic trade. I n  general the rule is that there has been a tender 
of the services of a pilot if there has been displayed the customary 
pilot signal on the usual cruising ground of pilot boats a t  sea, and 
there is a visible approach of the boat towards the incoming vessel. 
If the offer of pilot service is refused, the pilot becomes entitled 
to full fees or half pilotage, according to the local State law, and 
the liability for payment is enforceable in admiralty. 

Compensation.-In general, pilotage fees are fixed by statute, 
based on the draught of the vessel. I n  some cases the rates are 
prescribed by the local pilotage authorities and the net tonnage 
of the ship is a factor in determining the pilotage charges. I n  a 
number of States where pilotage is compulsory, the full rate is 
not charged if the services of a pilot are refused. The various 
statutes commonly provide that pilotage fees are to be paid by 
and are recoverable from the master or owners of the vessel. I n  
addition to fees for the actual work of pilotage, the statutes of 
practically every State permit certain extra charges to be made 
to cover loss of time occasioned by detention of vessel in quaran- 
tine or by carrying the pilot to sea when the pilot boat was ready 
to take him off. 

P i lo t  Boats.-The days when a large number of sailing vessels 
were in the pilot service off the principal ports, each vessel owned 
and operated independently, have given way. I n  1929 at prac- 
tically every large port in the United States all of the licensed 
pilots belong to an association, owning and operating one or more 
specially constructed steamers which are maintained on the 
pilotage grounds, usually a t  the bar. These grounds are well known 
to mariners, who may safely count on finding there at  practically 
all times a pilot boat displaying the Union Jack, with a sufficient 
number of pilots aboard to accommodate any reasonable number 
of vessels seeking to  enter the port. 

BIBLIOGRAPHY.-For legislation on pilotage in the United States, 
see the Revised Statutes and the Statutes at Large of the United States, 
and the statutes of the several States in which pilot service is main- 
tained, particularly Title 46, U.S. Code; Laws of 1909, New York, 
Ch. 42, Sec. 56; Revised Laws of Mass., 1902, as amended; Civil Code 

Igo6, california, Set. 2036. ( C .  M. A.) 

PILOT-FISH (Naucrates ductor),  a pelagic fish of the 
family of horse-mackerels or Carangidae, well known to sailors 
from its habit of keeping company with ships and large fishes, 
especially sharks. I t  occurs in all tropical and subtropical seas, 
and is common in the Mediterranean. I n  summer ~ilot-fish 
accompany ships into port as far north as the south coast of 
England. I t  accompanies both ships and sharks on account of 
the supply of food which it  derives from them, as does the 
remora (9.v.). All observers, however, agree that neither the 
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pilot-fish nor the sucking-fish is ever attacked by the shark. 
The pilot attains t o  a length of about 12in. A sharp keel runs 
along the middle of each side of the tail. The teeth are small, 
arranged in bands. On a bluish ground-colour, five to seven 
dark-blue or violet cross-bands traverse the body from back to 
belly. The pilot-fish spawns in the open sea. 

PILOTY, KARL VON (1826-1886), German painter, born 
at  Munich, on Oct. I, 1826, was the son of Ferdinand Piloty (d. 
1 8 ~ ~ ) ,  noted as a lithographer. His picture of "Seni a t  the Dead 
Body of Wallenstein" (1855) soon gained for the young painter 
the membership of the Munich Academy, where he succeeded 
Schorn (his brother-in-law) as professor. H e  also executed a num- 
ber of mural paintings for  the royal palace in Munich. For Baron 
von Schach he painted the justly celebrated "Discovery of Amer- 
ica." In  1874 he was appointed keeper of the Munich Academy, 
being afterwards ennobled by the king of Bavaria. Piloty was the 
foremost representative of the realistic school in Germany. H e  
was a successful teacher, and among his more famous pupils 
may be mentioned Makart, Lenbach, Defregger, Max and Griitz- 
ner. H e  died a t  Munich $n July 21, 1886. 

PILSEN or PLZEN, the second town of Bohemia at the 
confluence of the Radbuza and Mze in a fertile and productive 
fruit and cereal basin. The vicinity is rich in coal and iron. The 
staple product is beer, exported to all parts of the world, which 
is closely followed by iron and steel goods and machinery, mainly 
from the Skoda factory; spirits, leather goods, paper and earthen- 
ware are also produced in large quantities. The town is the trade 
and transport centre for the whole of southwest Bohemia and 
its cereal and cattle markets are famous. I t  was occupied by 
Germany in March 1939. 

Little is known of Pilsen till the 10th century and it  did not 
become a town till 1272 but since then it has figured largely in 
Bohemian history and was a centre of Catholic resistance during 
the Hussite wars. Anlong its sights are the 13th century Gothic 
church with a tower 325 ft. high and a 16th century Renaissance 
town hall. Pop. (1030) 114,150. 

PILSUDSKI, JOSEPH (1867-1935), Polish soldier and 
statesman, was born in Nov. 1867 in Zulow (Zulowo), County of 
Vilna (Wilno) of an ancient family tracing their origin from the 
Lithuanian Princes of Ginet, and educated at IVilno and Kharkov. 

I n  1887 Pilsudski was involved in an anti-Tsarist plot and sen- 
tenced to five years' penal servitude in Eastern Siberia, although 
the trial clearly established his innocence and his deprecation of 
terrorist methods. H e  returned to Wilno in 1892 and formed the 
Polish Socialist party (P.P.S.). In 1894 he began the Robotnik 
(The Workman), a secret paper of radical tendencies, edited, 
printed and distributed by Pilsudski himself. H e  was already a 
force. His courage, keen sense of humour, attractive personality 
and good breeding made him the idol of the working classes; he 
was revered by the intelligentsia for the tenacity of his convic- 
tions, for his fearlessness and his iron will. 

His activities increased rapidly. Armed resistance against atroc- 
ities of the Russian government was introduced into the party 
programme. Armed detachments of workmen protected meetings 
and demonstrations against the police and military, and bloodshed 
became frequent. I n  1900 Pilsudski and his wife, Marie Tusz- 
kiewicz, whom he had married in 1894, were arrested in the 
offices of the Robotnik in L6dz and for a year he was kept in a 
special cell in the notorious "Tenth Pavilion" of the Warsaw 
Citadel. Simulating insanity, Pilsudski was transferred to the St. 
Nicholas Hospital in St. Petersburg, where his friends rescued 
him by an ingenious plot on May 13, 1901. H e  lived in London 
for some time following his escape from imprisonment and 
returned to Cracow in 1902. 

During the Russo-Japanese war Pilsudski planned an insurrec- 
tion. Frustrated through lack of munitions, he visited Japan to 
enlist her support, but again proved unsuccessful. After the 
Russian revolution of 1905 and the convocation of the Duma 
Polish revolutionary activities were discontinued, but the Russian 
Constitutional government continued the policy of .its prede- 
cessors with regard to  Poland. Pilsudski transferred his head- 
quarters to  Cracow and Lwow and commenced his activities 

amongst the refugees from the Russian provinces of the country. 
Here the idea of a "private Polish army" was conceived. An offi- 
cers' school was established in Lwow and branches of the 
"sharpshooters" (Strzelec) formed throughout Galicia. Fore- 
seeing the World War, Pilsudski hoped for a German and Aus- 
trian victory over Russia and a French victory over Germany. 
When war broke out, he consequently sided with Austria. The 
total strength of his "army" was 3,000 infantry and a squadron of 
cavalry insufficiently armed and equipped; the remaining 7,000 
of his men were despatched to Hungary by the Austrian gen- 
eral command. His brigade took part in numerous battles in which 
it exhibited great bravery and exemplary discipline, while Pil- 
sudski himself displayed the highest qualities as a leader. H e  
refused, however, to let his legions be used outside of Polish terri- 
tory. On the collapse of Russia, he turned against Germany and 
Austria. I n  July 1916 he resigned the command of the Polish 
legions in consequence of the abuses of the German and Austrian 
occupation authorities in Polish territory. At the same time he 
sought to establish relations with France and Great Britain 
through his colleagues, MM. Sokolnicki and Narutowicz. On Nov. 
5. 1916. the independence of Poland was proclaimed by the Cen- 
tral Powers and Pilsudski accepted the position of Minister of War 
in the newly formed Council of State. Within a short time he 
formed the semi-secret Polish military organization, i.e., Polska 
Organizacia Wojskowa ("P.O.W."), which spread throughout 
the country and helped to disarm Germans and Austrians in 
1918. 

When the Polish legions in Russia, commanded by  Gen. Mus- 
nicki, proclaimed Pilsudski their spiritual leader, and when his 
own legions refused, in July 1917, to  take the oath of "fraternity 
of arms with Germany and Austria," Pilsudski was arrested by the 
Germans and imprisoned his chief-of-staff Gen. Sosnowski 
in the fortress of Magdeburg, whence he was released in 1918 by 
the German revolutionary authorities. H e  acriyed in Warsaw on 
Nov. 10 and completed the disarmament of the armies of occupa- 
tion. The Regency Council, established by the Germans, resigned 
in his favour and all military organizations in the country submit- 
ted to his command. H e  was vested with dictatorial powers, and 
elected unanimously chief of State, while the army conferred on 
him the supreme honour of first marshal of Poland. 

For Pilsudski's activities during the next years, see POLAND. 
His own chief interest was centred in the army, with which he 
was very popular, and at  the head of which he undertook the cam- 
paigns of 1920 in the Ukraine and against the Russian advance on 
Warsaw. H e  had, however, many difficulties with other elements 
in the State and in 1923 he ceased to be chief of State and retired 
altogether from the army. In  May 1926, however, his notorious 
dislike of the typically-Polish parliamentary wrangling and faction 
recalled him. H e  put himself again at  the head of the army; a 
military demonstration on May 1 2  led to fighting in Warsaw and 
the resignation of the president. The national assembly, convoked 
by his successor, R l .  Rataj, elected Pilsudski president (May 31) ; 
but he refused the honour, and became only minister of war, while 
his friends MM. Mosiecki and Bartel were elected respectively 
president and premier. Pilsudski immediately carr;ed through 
legislation greatly strengthening the position of the president 
against the parliament; but did not dissolve the latter or estab- 
lish an open dictatorship, although'he constantly prorogued it. In  
September, indeed, he took over the premiership himself; but 
seldom appeared in the Sejm, even when it  was sitting. The elec- 
tions of March 1928 gave his adherents a majority. Nevertheless 
Pilsudski, who had been in bad health, resigned the premiership, 
retaining, however, the ministry of war, chairmanship of the 
army council and inspectorate-general of the force. This change 
made little difference to his position in Poland and the vigorous 
abuse of the Sejm with which he motivated his actions was not 
actively resented. H e  was again premier in 1930. For the events 
of his real, though veiled dictatorship, see POLAND. See also 
R. Landau, Pilsudski and Poland (1929). 

PIMA, a tribe of Indians on Gila and Salt rivers in southern 
Arizona, closely related to the Papago, who adjoin them on the 
south, and to the Pima Bajo in Sonora. They practised irrigation 
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and lived in permanent though rudely built villages. I n  their ter- 
ritory are the adobe ruins of Casa Grande and miles of pre- 
historic ditches. They are divided into five patrilineal totemic 
groups, make fair pottery and excellent basketry. They differ 
much from the other sedentary and agricultural natives of the 
south-west, the Pueblos. Consistently friendly to  the whites, they 
long withstood the Apache courageously, fought back the hostile 
Yuman tribes, and sheltered those that took refuge with them. 
Estimated a t  2,500 in 1775, they numbered 5,100 in 1921. See 
F. Russell, Bur. Am. Ethn. Rep. xxvi. (1908). 

The Piman or Sonoran family, now recognized as a division of 
the larger Uto-Aztecan one, extended from Arizona to Jalisco, 
Mexico, and included the Pima, Papago, Opata, Tarahumare, 
Mayo, Yaqui, Tepehuane, Tepecano, Cora, Huichol and other 
groups. (A. L. K.) 

PIMPERNEL (Amgallis arvensis), a small herb of the prim- 
rose family (~rimulaceae), called alsd shepherd's clock and-poor 
man's weather-glass, native to Europe and widely naturalized in 
North America from Newfoundland to the Pacific coast and 
southward to Mexico. I t  is a delicate annual with diffusely 
branching stems, with small, opposite, somewhat clasping, leaves, 
black-dotted beneath, and scarlet (rarely white) flowers, about 
3 in. across, usually with a darker centre, opening only in  bright 
sunshine, whence numerous popular names. 

PIN, a small peg or bolt of metal or wood, not necessarily 
pointed, employed as a fastening to connect together different 
parts of an article, as a stop to limit the motion of some moving 
piece in a machine, as a support on which a small wheel may turn, 
etc., but most commonly a small metal spike, used for fastening 
portions of fabrics together, having one end pointed and at the 
other a bulbed head, or some other arrangement for preventing the 
spike from passing entirely through the cloth or other material 
with which i t  is employed. I n  one form or another pins of this last 
kind are of the highest antiquity, the earliest form doubtless being 
a natural thorn. Pins of bronze, and bronze brooches in which the 
pin is the essential feature, are of common occurrence among the 
remains of the bronze age. The ordinary domestic pin had become 
in the 15th century an article of sufficient importance in England 
to warrant legislative notice, as in 1483 the importation of pins 
was prohibited by statute. I n  1540 Queen Catherine received pins 
from France, and again in 1543 an act was passed providing that 
"no person shall put to  sale any pinnes but only such as shall be 
double headed, and have the heads solderedjast to  the shank of 
the pinnes, well smoothed, the shank well shapen, the points well 
and round filed, canted and sharpened." At that time pins of good 
quality were made of brass; but a large proportion of those against 
which the legislative enactment was directed were made of iron 
wire blanched and passed as  brass pins. T o  a large extent the sup- 
ply of pins in England was received from France till about 1626, 
in which year the manufacture was introduced into Gloucestershire 
by John Tilsby. I n  1636 the pinmakers of London formed a corpo- 
ration, and the manufacture was subsequently established a t  Bris- 
to1 and Birmingham, the latter town ultimately becoming the prin- 
cipal centre of the industry. So early as 1775 the attention of the 
enterprising colonists in Carolina was drawn to the manufacture 
by the offer of prizes for the first native-made pins and needles. 
At a later date several pin-making machines were invented in the 
United States. During the War of 1812, when the price of pins rose 
enormously, the manufacture was actually started, but the indus- 
t ry was not fairly successful till about the year 1836 when the 
Howe Manufacturing company was formed a t  Birmingham, Con- 
necticut. Previous to this an American, Lemuel W. Wright, had 
in 1824 secured in England a patent for a machine to  make solid- 
headed pins, which established the industry on its present basis. 

M o d e r n  Pin Machinery.-In a modern pin-making machine 
wire of suitable gauge running off a reel is drawn in and straight- 
ened by passing between straightening pins or studs set in a table. 
When a pin length has entered it  is caught by lateral jaws, be- 
yond which enough of the end projects to  form a pin-head. Against 
this end a steel punch advances and compresses the metal by a 
die arrangement into the form of a head. The pin length is im- 
mediately cut off and the headed piece drops into a slit sufficient- 

ly wide to  pass the wire through but retain the head. The pins 
are consequently suspended by the head while their projecting 
extremities are held against a revolving cutter, by which they 
are pointed. 

Then follows the finishing process, which consists of giving the 
pins the coating of tin which makes them silvery in appearance. 
In the case of brass pins, they are scoured, cleaned in argol 
(bitartrate of potash) and water and then tinned in a vat in a 
solution of water, oxalic acid and granulated tin mixed with the 
pins a t  a temperature of IOOOC. Iron pins are tinned by an 
electrolytic process in an alkaline solution of a tin salt. After be- 
ing washed and dried the pins are polished by being revolved in a 
barrel, mixed -4th dry bran or fine sawdust, from which they are 
winnowed as finished pins. The sizes of ordinary pins range from 
the 34-in. stout blanket pin down to the finest slender gilt pin 
used by entomologists, 4,500 of which weigh about an ounce. 

PINACEAE: see GYMNOSPERMS. 
PINACOTHECA, the Greek name for a picture gallery, 

apparently reserved in Greece for one that was public, although 
used by the Romans for a picture gallery in a private house. In  
modern usage the term usually means the chamber forming the 
left wing of the Propylaea of the Athenian acropolis, which was 
used in ancient times as a picture gallery (Pausanias Bk. II. ,  
xxii. 6). Various modern public picture galleries bear the same 
or a similar name, such as those of Bologna and Turin, and a t  
Munich the old and the new Pinakothek. 

PINAR DEL RIO, capital of Pinar del Rio Province, Cuba, 
about 107 m. S.W. by railway from Havana. Pop. (1938)) 
64.82 j. The city is in the fertile valley of the Guama. I t  is the 
centre of the tobacco industry of the Vuelta Abajo .region. I t s  
port is La Coloma, on the southern coast. The pueblo was 
created after 1773; but the history of the settlement goes back 
to 1571, and the parochial church dates from 1710. 

PINCHBECK. When brass, the familiar alloy of copper 
and zinc, contains 12% to 15% of the latter metal, its colour 
simulates that of gold. I n  1732, a London clockmaker, Chris- 
topher Pinchbeck, introduced a brass containing about 15% of 
zinc for the manufacture of imitation gold jewellery, and the 
yellow metal bore his name; hence the use of the term "pinch- 
beck" for flash or imitation jewellery. (See BRASS.) 

PINCHOT, GIFFORD (1865- ), American forester 
and public official, was born at  Simbury, Conn., on Aug. 11, 1865. 
He graduated at Yale in 1889 and afterwards studied a t  the h o l e  
Nationale Forestihre, Nancy. France, and for briefer periods in 
Switzerland, Germany and Austria. Upon his return he began . 
the first systematic forestry work in the United States, in the 
Vanderbilt forest a t  Biltmore, N.C. In  1896 he was made a 
member of the National Forest Commission that worked out the 
plan of U.S. forest reserves, and in 1897 he became confidential 
forest agent to  the secretary of the Interior, t o  examine and 
report upon the reserves. I n  1898 he was appointed chief of the 
division, later the bureau of forestry in the Department of Agri- 
culture, which office he held until 1910. During the period of 
his administration, the entire forest system and administrative 
machinery of the bureau was built up, and Pinchot's enthusiasm 
and publicity work did much for the conservation movement in 
general. He also served as a member of the committee on public 
lands, 1903, and the Inland Waterways Commission, 1907. I n  
1908 he became chairman of the National Conservation Com- 
mission, and in 1910 president of the National Conservation 
Association. H e  founded the Yale School of Forestry at  New 
Haven, as well as the Yale Summer School of Forestry at  Mil- 
ford, Pa., and in 1903 became professor of forestry a t  Yale. 
He was appointed State forester of Pennsylvania in 1920 and 
began a systematic administration of the large and important 
forest areas of that State. From 1923 to 1927 and from 1931 to 
193 j he was governor of Pennsylvania, and in his first term forced 
a reorganization of the State Govertiment and the establishment 
of a budget system. H e  was also able, in 1923, to  settle an im- 
portant anthracite coal strike by arbitration. 

Besides many articles in magazines, he has \witten The Whi te  Pine 
(1896 )  ; The Adirondack Sfiruce (1898) ; A Primer of Forestry (1899)  ; 
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i ne Fight for Conservation (1909) ; The  Trainzng o f  a Forester 
(1917); T o  the South Seas (1930); Just Fishing Talk (1936). 

PINCKNEY, CHARLES (1757-1824), American states- 
man, was born on Oct. 26, 1757 a t  Charleston, S.C.; he was the 
son of Charles Pinckney (1731-84), first president of the first 
South Carolina provincial congress (1775), and a cousin of 
Charles Cotesworth Pinckney and Thomas Pinckney. He was 
studying law at  the outbreak of the Revolutionary War, served 
in the early campaigns in the South, and in 1779 was elected to  
the South Carolina house of representatives. H e  was captured 
by the British at  the fall of Charleston (1780), and remained a 
prisoner until the close of hostilities. I n  1787 he was a delegate 
to  the Federal constitutional convention, and on the same day 
(May 29) on which Edmund Randolph (9.v.) presented what is 
known as the Virginia plan, Pinckney presented a draft of a 
constitution which is known as the Pinckney plan. Although the 
Randolph resolutions were made the basis on which the new 
constitution was framed, Pinckney's plan seems to have been 
much drawn upon. Furthermore, Pinckney appears to have 
made valuable suggestions regarding phrasing and matters of 
detail. On Aug. 18, he introduced a series of resolutions. and 
to him should probably be accredited the authorship of the sub- 
stance of some 32 or more provisions of the constitution. Pinck- 
ney was president of the State convention of 1790 that framed 
a new constitution for South Carolina, was governor of the State 
1789-92, a member of the State house of representatives in 1792- 
1796, and again governor in 1796-98. From 1799 to 1801 he was 
a member of the United States Senate. He entered public life as 
a Federalist, but later became the leader in organizing the Demo- 
cratic-Republican party in his State, and contributed largely to the 
success of Thomas Jefferson in the presidential election of 1800. 
By Jefferson's appointment he was American minister to  Spain 
from 1801 to 1805. I n  general his mission was a distinct failure, 
his arrogance and indiscretions finally causing the Spanish govern- 
ment to  request his recall. H e  was again governor of South Caro- 
lina in 1806-08, and from 1819 to 1821 was a member of the 
National House of Representatives, in which he opposed the 
Missouri Compromise in a brilliant speech. H e  died a t  Charleston, 
S.C., on Oct. 29, 1824. 

PINCKNEY, CHARLES COTESWORTH ( I  746-1825), 
American statesman, was born in Charleston, S.C. on Feb. 25, 
1746, the son of Charles Pinckney (d. 17 58), a prominent figure 
in colonial times, by  his second wife, the celebrated girl planter, 
Eliza Lucas. When a child he was sent to England, like his brother 
Thomas after him, to  be educated. Both of them were a t  West- 
minster and Oxford and were called to  the bar, and for a time 
they studied in France a t  the Royal Military college a t  Caen. 
Returning to America in 1769, C. C. Pinckney began the practice 
of law a t  Charleston. H e  was a member of the first South Carolina 
provincial congress in 1775, served as colonel in the South Caro- 
lina militia in 1776-77, was chosen president of the South Caro- 
lina senate in 1779, took part in the Georgia expedition and the 
attack on Savannah in the same year, was captured at  the fall of 
Charleston in 1780 and kept in confinement until 1782. H e  was an 
influential member of the constitutional convention of 1787, ad- 
vocating the counting of all slaves as  a basis of representation and 
opposing the abolition of the slave-trade. H e  opposed as " im- 
practicable" the election of representatives by popular vote, and 
also opposed the payment of senators, who, he thought, should be 
men of wealth. Subsequently Pinckney bore a prominent part in 
securing the ratification of the Federal constitution in the South 
Carolina convention of 1788. I n  1796 he succeeded James Mon- 
roe as minister to France. The Directory refused to receive him, 
and he retired to  Holland, but in  the next year, Elbridge Gerry 
and John Marshall having been appointed to  act with him, he 
again repaired t o  Paris, where he is said to have made the famous 
reply to  a veiled demand for a "loan" (in reality for a gift), 
"Millions for defence, but not one cent for tribute,"-another 
version is, "No, not a sixpence." The mission accomplished noth- 
ing, and Pinckney and Marshall left France in disgust. Gerry 
(q.v.) remaining. When the correspondence of the commissioners 
was sent to  the United States Congress the letters "X," "Y" and 

"Z," were inserted in place of the names of the French agents with 
whom the commission treated-hence the "X Y Z Correspond- 
ence," famous i n  American history. I n  1800 he was the Federalist 
candidate for vice president, and in 1804 and again in 1808 for 
president, receiving 14 electoral votes in the former and 47 in the 
latter year. From 1805 until his death, on Aug. 16, 1825, he was 
president general of the Society of the Cincinnati. 

PINCKNEY, THOMAS (1750--1828), American statesman 
and diplomat, was born in Charleston, S.C., on Oct. 23, 1750, a 
younger brother of Charles Cotesworth Pinckney (9.v.). Edu- 
cated in England, he returned to Charleston in 1773, and was 
admitted to the bar in 1774. During the American Revolution 
his early training a t  the French military college a t  Caep enabled 
him to render effective service to  Gen. Benjamin Lincoln, Count 
d'Estaing and Gen. Horatio Gates. I n  the battle of Camden he 
was badly wounded and captured, remaining a prisoner for more 
than a year. Subsequently he was governor of South Carolina in 
1787-89; presided over the State convention which ratified the 
Federal constitution in 1788; and was United States minister to  
Great Britain in 1792-96. During part of this time (1794-95) 
he was also envoy extraordinary to  Spain, and in this capacity 
negotiated (1795) the important Treaty of San Lorenzo el Real; 
by that treaty the boundary between the United States and East 
and West Florida and between the United States and "Louisiana" 
was settled (Spain relinquishing all claims east of the Mississippi 
above 31" N. lat.), and the United States secured the freedom 
of navigation of the Mississippi to  its mouth. I n  1796 Pinckney 
was the Federalist candidate for vice president, and in 1797-1801 
he was a Federalist representative in Congress. During the War 
of 1812 he was a major-general. H e  died in Charleston on Nov. 
2, 1828. The Pinckneys, like many other South Carolina revolu- 
tionary leaders, were of aristocratic birth and politics, closely con- 
nected with England by ties of blood, education and business re- 
lations. This renders the more remarkable their attitude in the 
American Revolution, for which they made great sacrifices. 

See C.  C. Pinckney, Li fe  o f  General Thomas Pinckney (Boston, 
1895). 

PIN-CLOVER (Erodium cicutavium), an annual herb of the 
geranium family (Geraniaceae), called also hemlock stork's-bill, 
red filaree and pin-weed. I t  is widespread as a weed in the old 
world, and is extensively naturalized in North America from Nova 
Scotia to the Pacific coast, being especially abundant from Texas 
and Colorado westward to California and Washington, where i t  is 
highly esteemed as a forage plant. The larger white-stemmed pin- 
clover, musk clover or filaree (E. moschatzcs), native to  Europe 
and locally naturalized in the United States, has become very 
abundant in California valleys. 

PINDAR (Gr. IIiv8apos, c. 522-443 BE.), the great lyric 
poet of ancient Greece, was born a t  Cynoscephalae, in  Boeotia, 
a t  the time of the Pythian games ( fv .  175, Bergk4, 193)', which 
is taken by Bockh to be 522 B.C. H e  would thus be some thirty- 
four years younger than Simonides of Ceos. H e  was the son of 
Daiphantus and Cleodice (or Cleidice). The clan of the Aegidae- 
tracing their line from the hero Aegeus-belonged t o  the "Cad- 
mean" element of Thebes, i.e., to  the elder nobility whose sup- 
posed date went back to the days of the founder Cadmus. Pindar 
stood, that is, within the circle of those families for  whom the 
heroic myths were domestic records. H a  had a personal link with 
the memories which everywhere were most cherished by  Dorians, 
no less than with those which appealed to men of "Cadmean" 
or of Achaean stock. And the wide ramifications of the Aegidae 
throughout Hellas rendered it peculiarly fitting that  a member of 
that illustrious clan should celebrate the glories of many cities 
in verse which was truly Panhellenic. 

Life.-Pindar is said to have received lessons in flute-playing 
from one Scopelinus a t  Thebes, and afterwards t o  have studied 
a t  Athens under the musicians Apollodorus (or Agathocles) and 
Lasus of Hermione. In  his youth, as  the story went, he was 
defeated in a poetical contest by the Theban Corinna-who, in  
reference to  his profuse employment of Theban mythology, is 

'The references are to the edition of Pindar by C .  A. M. Fennel1 
(1893--991, and the fourth edition of Bergk's Poetae lyrici graecz. 
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said to have advised him "to sow with the hand, not with the 
sack." There is an extant fragment in which Corinna reproves 
another Theban poetess, Myrtis, "for that she, a woman, con- 
tended with Pindar" ( ~ T L  Pavd +oFu' EPa II~v8hpo~o TOT' Zp~v) 
-a sentiment which hardly fits the story of Corinna's own victory. 
The facts that stand out from these meagre traditions are that 
Pindar was precocious and laborious. Preparatory labour of a 
somewhat severe and complex kind was, indeed, indispensable for 
the Greek lyric poet of that age. Lyric composition demanded 
studies not only in  metre but in music, and in the adaptation of 
both to the intricate movements of the choral dance ( ~ P x ~ u T L K ? ~ ) .  

Several passages in Pindar's extant odes glance a t  the long 
technical development of Greek lyric poetry before his time, and 
at  the various elements of art which the lyrist was required to 
temper into a harmonious whole (see, e.g., 01. iii. 8, vi. 91, xiii. 18, 
xiv. 15; Pyth. xii. 23, etc.). The earliest ode which can be dated 
(Pyth. x.) belongs to  the twentieth year of Pindar's age (502 B.c.) ; 
the latest (Olymp. v.) t o  the seventieth (452 B.c.)'. H e  visited 
the court of Hiero a t  Syracuse; Theron, the despot of Acragas, 
also entertained him; and his travels perhaps included Cyrene. 
Tradition notices the special closeness of his relations with Delphi: 
"He was greatly honoured by all the Greeks, because he was so 
beloved of Apollo that he even received a share of the offerings; 
and a t  the sacrifices the priest would cry aloud that Pindar come 
in to  the feast of the godn2. His wife's name was Megacleia 
(another account says Timoxena, but this may have been a 
second wife), and he had a son named Daiphantus and two 
daughters, Eumetis and Protomache. H e  is said t o  have died a t  
Argos, a t  the age of seventy-nine, in  443 B.C. 

Piety.-Among the Greeks of his own and later times Pindar 
was pre-eminently distinguished for his piety towards the gods. 
H e  tells us that, "near to the vestibule" of his house (Pyth. iii. 
78), choruses of maidens used to dance and sing by  night in praise 
of the Mother of the Gods (Cybele) and Pan-deities peculiarly 
associated with the phrygian music of the flute, in  which other 
members of Pindar's family besides the poet himself are said to 
have excelled. A statue and shrine of Cybele, which he dedicated 
a t  Thebes, were the work of the Theban artists, Aristomedes and 
Socrates. H e  also dedicated a t  Thebes a statue to  Hermes 
Agoraios, and another, by Calamis, to  Zeus Ammon. The latter 
god claimed his especial veneration because Cyrene, one of the 
homes of his Aegid ancestry, stood "where Zeus Ammon hath 
his seat," i.e., near the oasis and temple (Pyth. iv. 16). The 
author of one of the Greek lives of Pindar says that, "when 
Pausanias the king of the Lacedaemonians was burning Thebes, 
some one wrote on Pindar's house, 'Bum not the house of Pindar 
the poet'; and thus it  alone escaped destruction." This incident, 
of which the occasion is not further defined, has been regarded 
as a later invention3. 

Better attested, a t  least, is the similar clemency of Alexander 
the Great, when he sacked Thebes one hundred and eight years 
after the traditional date of Pindar's death (335 B.c.). H e  spared 
only ( I )  the Cadmeia, or citadel, of Thebes (thenceforth to be 
occupied by a hlacedonian garrison) ; ( 2 )  the temples and holy 
places; and (3) Pindar's house. While the inhabitants were sold 
into slavery, exception was made only of ( I )  priests and priest- 
esses; (2) persons who had been connected by private &via with 
Philip or Alexander, or by public &via with the Macedonians; 
(3) Pindar's descendants. I t  is probable enough, as  Dio Chry- 
sostom suggests (ii. 33), that Alexander was partly moved by 
personal gratitude to a poet who had celebrated his ancestor 
Alexander I .  of Macedon. But he must have been also, or chiefly, 
influenced by the sacredness which in the eyes of all Hellenes 
surrounded Pindar's memory, not only as that of a great national 
poet, but also as that of a man who had stood in a specially ciose 
relation to  the gods, and, above all, to the Delphian Apollo. 

Pra i se  of Athens.-During the second half of Pindar's life, 
Athens was rising to that supremacy in literature and art which 

'According to others, his latest poem is the eighth Pythian ode, 
450 or 446. 

2 II~v660ov Y&VOS. in ed. Ald. 

was to prove more lasting than her political primacy. Pindar did 
not lire to see the Parthenon, or to  witness the mature triumphs 
of Sophocles; but he knew the sculpture of Calamis, and he may 
have known the masterpieces of Aeschylus. I t  is interesting to 
note the feeling of this great Theban poet, who stands midway 
between Homeric epos and Athenian drama, towards the Athens 
of which Thebes was so often the bitterest foe, but with which he 
himself had so large a measure of spiritual kinship. A few words 
remain from a dithyramb in which he paid a glowing tribute to  
those "sons of Athens" who "laid the shining foundations of free- 
dom" (aai8es 'ABavaiwv ~ P ~ X O V T O  C$aevv&v ~ p q a i 6 '  kXeuBepias, 
fr. 55, Bergk4, 77), while Athens itself is thus invoked: 
3 r a i  X ~ a a p a i  ~ a i  iourCC$avo~ ~ a i  hoi8tpoc, 'EXXh6os Zpetupa, 
K X E L T ~ L  'ABi?va~, 6a~pbv~ov aroXieBpov (fr. 54, Bergk" 76). Isocra- 
tes, writing in 353 B.c., states that the phrase 'EXXh8os Zpe~upa, 
"stay of Hellas," so greatly gratified the Athenians that they 
conferred on Pindar the high distinction of rpotevia (i.e., ap- 
pointed him honorary consul, as it  were-for Athens a t  Thebes), 
besides presenting him with a sum of money (Antidosis, 166). 

One of the letters of the pseudo-Aeschines (Ep. iv.) gives an 
improbable turn to  the story by saying that the Thebans had 
fined Pindar for his praise of Athens, and that the Athenians 
repaid him twice the sum4. The  notice preserved by Isocrates- 
less than one hundred years after Pindar's death-is good warrant 
for the belief that Pindar had received some exceptional honours 
from Athens. Pausanias saw a statue of Pindar a t  Athens, near 
the temple of Ares (i. 8, 4). Besides the fragment just mentioned, 
several passages in Pindar's extant odes bespeak his love for 
Athens. Its name is almost always joined by him with some 
epithet of praise or reverence. I n  alluding t o  the great battles of 
the Persian wars, while he gives the glory of Plataea to the Spar- 
tans, he assigns that of Salamis to  the Athenians (Pyth. i. 76). 
I n  celebrating (Pyth. vii.) the Pythian victory of the Athenian 
Megacles, he begins thus: "Fairest of preludes is the renown of 
Athens for the mighty race of the Alcmaeonidae. What home, 
or what house, could I call mine by  a name that should sound 
more glorious for Hellas to  hear?" (Cf. also Nem. v. 49.) 

Pindar's versatility as a lyric poet is one of the characteristics 
remarked by Horace (Odes, iv. 2), and is proved by  the fragments, 
though the poems which have come down entire represent only 
one class of compositions-the Epinicia, or odes of victory, com- 
memorating successes in the great games. The lyric types to  
which the fragments belong, though i t  cannot be assumed that the 
list is complete, are a t  least numerous and varied. 

Fragments.- (I) "Tpvo~, Hymns t o  deities-as t o  Zeus Am- 
nlon, to  Persephone, to  Fortune. The fragmentary bpvos entitled 
8qPaio~s  seems to have celebrated the deities of Thebes. ( 2 )  
IIa~Bves, paeans, expressing prayer or praise for the help of a 
protecting god, especially Apollo, Artemis or Zeus. ( 3 ) A ~ B i r ~ a p p o ~ ,  
Dithyrambs, odes of a lofty and impassioned strain, sung by 
choruses in honour of Dionysus. (4) TIpoabd~a, Processional 
Songs, choral chants for worshippers approaching a shrine. (5) 
IIapOkv~a, Chord Songs for  Maidens. 

(6) ' T r o p ~ i p a r a ,  Choral Dance-Songs, adapted t o  a lively 
movement, used from an early date in  the cult of Apollo, and 
afterwards in that of other gods, especially Dionysus. T o  this 
class belongs one of the finest fragments (84, Bergk4, 107), written 
for the Thebans in  connection with propitiatory rites after an 
eclipse of the sun, probably that of the 30th of April 463 B.e. 
(7) ' E y ~ h p ~ a ,  Songs of Praise (for men, while bpvo~ were for 
gods), to be sung by a festal company. (8) ZKbk~a, Festal Songs. 
The usual sense of uubX~ov is a drinking-song, taken up by  one 
guest after another a t  a banquet. But Pindar's aKbXLa were choral 
and antistrophic. One was to  be sung at  Corinth by a chorus of 
the iep680uXo~ attached to the temple of Aphrodite Ourania, when 
a certain Xenophon offered sacrifice before going to compete at  
Olympia. Another brilliant fragment, for Theoxenus of Tenedos, 
has an erotic character. 

(9) Bprjvo~, Dirges, to  be sung with choral dance and the music 
of the flute, either a t  the burial of the dead or in  commemorative 
rituals. Some of the most beautiful fragments belong to  this class 

3A. ~ch i fe r ,  ~ h o s t h e n e s  und seine Zeit. iii. 119. I 4Compare Jebb, Attic Orators, ii. 143. 
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(106-110, Bergk4, 129--1.33). A number of small fragments, 
which cannot be certainly classified, are usually given as 
it h67jXwv ei&v, "of uncertain class." 

T h e  Epinicia.-The C K L V ~ K L ~  (SC. pgXq), or ~ T L V ~ K L O L  (SC. iiPvo~), 
"Odes of Victory," fornl a collection of forty-four odes, tradi- 
tionally divided into four books, answering to the four great 
festivals: ( I )  ' O X v p ~ ~ o v i ~ a ~  (sc. ~ ~ V O L )  : fourteen odes for win- 
ners of the wild olive-wreath in the Olympian games, held a t  
Olympia in  honour of Zeus once in four years; (2) ~ U ~ L O V ? K U L :  
twelve odes for winners of the laurel-wreath in the Pythian games 
held a t  Delphi in honour of Apollo, once in four years, the third 
of each Olympiad; (3) Nepeov' i~a~:  eleven odes for winners of 
the pine-wreath in the Nemean games, held a t  Nemea, in honour 
of Zeus, once in two years, the second and fourth of each Olym- 
piad; and (4) ' I U ~ ~ L O V ~ K ~ L  : seven odes for winners of the parsley 
wreath in the Isthmian games, held a t  the Isthmus of Corinth, 
in honour of Poseidon, once in  two years, the first and third of 
each Olympiad. The Greek way of citing an ode is by the nomin. 
plur. followed by the numeral, e.g., "the ninth Olympian" is 
' O X v p ~ ~ o v i ~ a ~ 9 ' .  The chronologicaI range of the collection (so 
iar as dscertaindblej is jti B.C. (Pyth. x.) t o  4 5 2  3.C. (01. v.). 

'The general characteristics of the odes may be briefly con- 
sidered under the following heads: ( I)  language; (2)  treatment 
of theme; (3) sentiment-rehgious, moral and political; (4) 
relation to  contemporary art. 

Diction.-The diction of Pindar is distinct in  character from 
that of every other Greek poet, being almost everywhere marked 
by the greatest imaginative boldness. Thus (a)  metaphor is used 
even for the expression of common ideas, or the translation of 
familiar phrases, as when a cloak is called (01, ix. 97) "a warm 
remedy for winds." (b) Images for  the highest excellence are 
drawn from the farthest limits of travel or navigation, or from 
the fairest of natural objects; as when the superlative hospitality 
of a man who kept open house all the year round is described by 
saying, "far as to  Phasis was his voyage in summer days, and in 
winter t o  the shores of Nile" (Isthm. ii. 41); or when Olympia, 
the "crown" or "flower" of festivals, is said to be excellent as  
water, bright as gold, brilliant as  the noonday sun (01. i. ad imt.). 
This trait might be called the Pindaric imagery of the sl~perlative. 
(c) Poetical inversion of ordinary phrase is frequent; as, instead 
of, "he struck fear into the beasts," "he gave the beasts to fear" 
(Pyth. v. 56). (d) The efforts of the poet's genius are represented 
under an extraordinary number of similitudes, borrowed from 
javelin-throwing, chariot-driving, leaping, rowing, sailing, plough- 
ing, building, shooting with the bow, sharpening a knife on a 
whetstone, mixing wine in a bowl, and many more. (e) Homely 
images, from common life, are not rare; as from account-keeping, 
usury, sending merchandise over sea, the u~urdlXq or secret dis- 
patch, etc. And we have such homely proverbs as, "he hath his 
foot in  this shoe," i.e., stands i n  this case (02. vi. 8).  (f) The 
natural order of words in  a sentence is often boldly deranged, 
while, on the other hand, the syntax is seldom difficult. (g) Words 
not found except in  Pindar are numerous, many of these being 
compounds which (like kvapip/3poros, rtara+vXXopoeiv, etc.) 
suited the dactylic metres in  their Pindaric combinations. Horace 
was right in speaking of Pindar's "nova verba," though they were 
not confined to the "audaces dithyrambi." 

Subjects.-The actual victory which gave occasion for the ode 
is seldom treated a t  length or in  detail-which, indeed, only 
exceptional incidents could justify. Pindar's method is to take 
some heroic myth, or group of myths, connected with the victor's 
city or family, and, after a brief prelude, t o  enter on this, return- 
ing a t  the close, as a rule, t o  the subject of the victor's merit o r  
good fortune, and interspersing the whole y i th  moral comment. 
Thus the fourth Pythian is for Arcesilaus, king of Cyrene, which 
was said to  have been founded by men of Thera, descendants of 
one of Jason's comrades. Using this link, Pindar introduces his 
splendid narrative of the Argonauts. Many odes, again, contain 
shorter mythical episodes-as the birth of Iamus (01. vi.), or the 
vision of Bellerophon (01. xiii.)-which form small pictures of 
masterly finish and beauty. Particular notice is due to the skill 
with which Pindar often manages the return from a mythical 

digression to his immediate theme. I t  is bold and swift, yet is 
not felt as harshly abrupt-justifying his own phrase a t  one such 
turn-~ai n v a  O ? ~ O V  ' i a a p ~  /3paxLv (Pyth. iv. 247). 

Religious, M o r a l  and Pol i t i ca l  Sentiment.-a. The religious 
feeling of Pindar is strongly marked in the odes. "From the gods 
are all means of human excellence." H e  will not believe that the 
gods, when they dined with Tantalus, ate his son Pelops; rather 
Poseidon carried off the youth to Olympus. That is, his reason for 
rejecting a scandalous story about the gods is purely religious, as 
distinct from moral; it shocks his conception of the divine dignity. 
With regard to  oracles, he inculcates precisely such a view as  would 
have been most acceptable to the Delphic priesthood, viz., that the 
gods do illumine their prophets, but that human wit can foresee 
nothing which the gods do not choose to reveal. A mystical 
doctrine of the soul's destiny after death appears in some passages 
(as 01. ii. 66 seq.). Pindar was familiar with the idea of metempsy- 
chosis (cf. ibid. 68), but the attempt to  trace Pythagoreanism in 
some phrases (Pytlt. ii. 34, iii. 74) appears unsafe. The belief in a 
fully conscious existence for the soul in  a future state, determined 
by the character of the earthly life, entered into the teaching of 
the E!eusinian and other mysteries. Comparing the fragment of 
the 8p5jvos (114, Bergk4, 137)~  we may probably regard the 
esoteric element in Pindar's theology as due to such a source. 

b. The moral sentiment pervading Pindar's odes rests on a con- 
stant recognition of the limits imposed by the divine will on 
human effort, combined with strenuous exhortation that  each man 
should strive t o  reach the limit allowed i n  his own case. Native 
temperament (@~7j) is the grand source of all human excellence 
(hperfi), while such excellences as can be acquired by  study 
( 6 ~ 6 a ~ r a i  bperal, 01. ix. 100) are of relatively small scope-the 
sentiment, we may remark, of one whose thoughts were habitually 
conversant with the native qualities of a poet on the one hand 
and of an athlete on the other. The elements of i ryi t~s 6X/3os- 
"sane happiness," such as has least reason t o  dread the jealousy 
of the gods-are substance sufficing for daily wants and good 
repute (eirXoyia). H e  who has these should not "seek to be a god." 
"Wealth set with virtues" (nXoGros hpcrais 6~6a~GaXpivos), a s  
gold with precious gems, is the most fortunate lot, because it  
affords the amplest opportunities for honourable activity. Pindar 
does not rise above the ethical standard of a n  age which said, 
"love thy friend and hate thy foe" (cf. Pyth. ii. 83; Isthm. iii. 
65). But in  one sense he has a moral elevation which is distinc- 
tively his own; he is  the glowing prophet of generous emulation 
and of reverent self-control. 

c. The political sentiments of the Theban poet are suggested 
by  Pytlz. xi. 52; "In polities I find the middle state crowned with 
more enduring good; therefore praise I not the despot's portion; 
those virtues move m y  zeal which serve the folk." If in  Pyth. 
ii. 8'7, a democracy is described as 6 XbPpos arpar6s,  "the raging 
crowd," i t  is t o  be noted that the ode is for Hiero of Syracuse, 
and that the phrase clearly refers to  the violence of those demo- 
cratic revolutions which, in the early part of the 5th century B.c., 
more than once convulsed Sicilian cities. At  Thebes, after the 
Persian wars, a 'Lconstitutional oligarchy" (iiX~yapxia icr6vopos, 
Thuc. iii. 62) had replaced the narrower and less temperate 
oligarchy of former days (6vuaareia 06 pe r& vbpwv); and in this 
we may probably recognize the phase of Greek political life most 
congenial to  Pindar. H e  speaks of a king's lot as  unique in its 
opportunities (01. i. 113); he sketches the character of an ideal 
king (Pyth. iii. 71); but nothing in h s  poetry impIies liking for 
t h e  ~vpavvis as a form of government. Towards the Greek princes 
of Sicily and Cyrene his tone is ever one of manly independence; 
he speaks as a Greek citizen whose lineage places him on a level 
with the proudest of the Dorian race, and whose office invests 
him with an almost sacred dignity. I n  regard to  the politics of 
Hellas a t  large, Plndar makes us feel the new sense of leisure for 
quiet pursuits and civilizing arts which came after the Persian 
wars. H e  honours "Tranquillity, the friend of cities" ('Aavxia 
~ L X ~ T O X L S )  01. iv. 16). The epic poet sang of wars: Pindar cele- 
brates the "nvalries of peace." 

L o v e  of N a t u r a l  Art.-Pindar's genius was boldly original; 
a t  the same time he was a n  exquisite artist. "Mine be  it t o  invent 
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new strains, mine the skill to hold my course in the chariot of the 
Muses; and may courage go with me, and power of ample grasp" 
(01. ix. 80). Here we see the exulting sense of inborn strength; 
in many other places we perceive the feeling of conscious art 
-as in the phrase Ga~GhXyerv, so apt for his method of inlaying 
an ode with mythical subjects, or when he compares the opening 
of a song to the front of a stately building (01. vi. 3). Pindar's 
sympathy with external nature was deeper and keener than is 
often discernible in the poetry of his age. I t  appears, for example, 
in his welcome of the season when "the chamber of the hours is 
opened, and delicate plants perceive the fragrant spring" (fr. 53, 
Bergk4, 75) ; in the passage where Jason invokes "the rushing 
strength of waves and winds, and the nights, and the paths of the 
deep" (Pyth. iv. 195) ; in  the lines on the eclipse of the sun (fr. 
54, Bergk4, 107); and in the picture of the eruption, when Etna, 
' ' ~ i l l a r  of the sky, nurse of keen Snow all the year," sends forth 
"pure springs of fire unap~roachable" ( P ~ t h .  i. 20). The poet's 
feeling for colour is  often noticeable--as in the beautiful story of 
the birth of Iamus-when Evadne lays aside her silver pitcher and 
her girdle web; the babe is found, "its 
steeped in the golden and deep purple rays of pansies" (01. vi. 55). 

R e l a t i o n  t o  Art.-The spirit of art, in every form, is repre- 
sented for Pindar by  the source of all delights to  mar- 
talsn(O~. i. go)-or by the personified charites ( G ~ ~ ~ ~ ~ ) .  ~h~ 
Charites were often represented as Young maidens, decking them- 
selves with early flowers-the rose, in particular, being sacred to 
them as well as to  Aphrodite. In  Pindar's mind, as in the old 
Greek conception from which the worship of the Charites sprang, 
the instinct of beautiful art was inseparable from the sense of na- 
t u r d  beauty. The period from 500 to 460 B.c.7 to which most of 
Pindar's extant odes belonged, marked a stage in the development 
of Greek sculpture. The schools of Argos, Sicyon and Aegina 
were a transition from archaic types to the art which was 
afterwards matured in the age of Pheidias. Olympia forms the 
central link between Pindar's poetry and Greek sculpture. From 
about 560 B.C. onwards sculpture had been applied to  the com- 
memoration of athletes, chiefly a t  Olympia. 

In a striking passage (Nem. v. ad. init.) Pindar recognizes 
sculpture and poetry as sister arts employed in the commemora- 
tion of the athlete, and contrasts the merely local effect of the 
statue with the wide diffusion of the poem. "No sculptor I, to 
fashion images that shall stand idly on one pedestal for aye; no, 
go thou forth from Aegina, sweet song of mine, on every freighted 
ship, on each light bark." Many particular subjects were common 
to Pindar and contemporary sculpture. Thus ( I )  the sculptures 
on the east pediment of the temple a t  Aegina represented Heracles 
coming to seek the aid of Telamon against Troy-a theme bril- 
liantly treated by Pindar in the fifth Isthmian; ( 2 )  Hiero's victory 
in the chariot-race was commemorated a t  Olympia by the joint 
work of the sculptors Onatas and Calamis; (3) the Gigantomachia, 
(4) the wedding of Heracles and Webe, (5)  the war of the Cen- 
taurs with the La~i thae ,  and (6) a contest between Heracles and 
Apollo, are instances of mythical material treated alike by the 
poet and by sculptors of his day. 

P l a c e  in G r e e k  Literature.-In the development of Greek 
lyric poetry two periods are broadly distinguished. During the 
first, from about 600 t o  500 B.c., lyric poetry is local or tribal- 
as Alcaeus and Sappho write for  Lesbians, Alcman and Stesi- 
chorus fo r  Dorians. During the second period, which takes its rise 
in the sense of Hellenic unity created by the Persian wars, the 
lyric poet addresses a11 Greece. Pindar and Simonides are the 
great representatives of this second period, t o  which Bacchylides, 
the nephew of Simonides, also belongs. These, with a few minor 
poets, are classed by German writers as  die universalen Meliker. 
The Greeks usually spoke, not of "lyric," but of "melic" poetry 
( i  e., meant to be sung, and not, like the epic, recited); and 
"universal melic" is lyric poetry addressed t o  all Greece. But 
Pindar is more than the chief extant lyrist. Epic, lyric and dra- 
matic poetry succeeded each other in Greek literature by a natural 
development. Each of them was the spontaneous utterance of the 
age which brought it  forth. 

In  Pindar we can see that phase of the Greek mind which 

produced Homeric epos passing over into the phase which pro- 
duced Athenian drama. His spirit is often thoroughly dramatic- 
witness such scenes as the interview between Jason and Pelias 
(Pyth. iv.), the meeting of Apollo and Chiron (Pyth. ix.), the 
episode of Castor and Polydeuces (Nent. x.), the entertainment 
of Heracles by  Telamon (Zsthnz. v.). Epic narrative alone was no 
longer enough for the men who had known that great trilogy of 
national life, the Persian invasions; they longed to see the heroes 
moving and to hear them speaking. The poet of Olympia, accus- 
tomed to see beautiful forms in vivid action or vivid art,  was 
well fitted to be the lyric interpreter of the new dramatic impulse. 
Pindar has more of the Homeric spirit than any Greek lyric poet 
known to us. On the other side, he has a genuine, if less evident, 
kinship with Aeschylus and Sophocles. Pindar's work, like Olym- 
pia itself, illustrates the spiritual unity of Greek art. 

 he fact that certain glosses and lacunae are common to all our 
mss. of Pindar make it probable that these mss. are derived from a 
common archetype. Now the older scholia on Pindar, which appear to 
have been complied mainly from the commentaries of ~ l d ~ m u s  (c. 
15 B.c.), sometimes presuppose a purer text than ours. Eut the com- 
piler of these older scholia lived after Herodian ( A . ~ .  160). The arche- 
type of our mss., then, cannot have been older than the end of the 2nd 
century. Our mss. fall into two general classes: ( I )  the older, repre- 
senting a text which, though often corrupt, is comparatively free from 
interpolations; (2) the later, which exhibit the traces of a Byzantine 
recension, in other words, of lawless conjecture, down to the 14th or 
15th century. TO the first class belong Parisinus 7, breaking off in Pyth. 
v.; Ambrosianus I, wh~ch has only 01. i.-xii.; Mediceus 2; and Vati- 
canus 2-the two last-named being of the highest value. The editio 
~ r i n c e ~ s  is the Aldine (Venice, 1513). A modern study of ~ i n d a r  may 
be almost said to have begun with C. G .  Heyne's edition (1773)- Her- 
mann did much to advance Pindaric criticism. But August Bockh 
(1811-,I), who was assisted in his commentary by L. Dissen, is justly 
regarded as the founder of a scientific treatment of the poet. The 
edition of Theodor Bergk (Poetae lyrici graeci, 1878 new ed. by 0. 
Schrtider, 1900) is marked by considerable boldness of conjecture, as 
that of Tycho Mommsen (1864) by a sometimes excessive adherence 
to m s .  A recension by W. Christ has been published in Teubner's series 
(2nd ed., 1896), also with Prolegomena and commentary (1896) ; and 
by 0. Schroder (1908). The complete edltion of J. W. Donaldson 
(1841) has many merits; but that of C. A. M. Fennel1 (1879-83; new 
ed., 1893-99) is better adapted to the needs of English students. The 
Olympia and Pythia have been edited by B. L. Gildersleeve (18851, the 
Nemea and Isthmia by J. B. Bury (1890-92) ; the Scholia by E. Abel 
(1890, unfinished) and A. B. Brachmann (1903). There is a special 
lexicon by J. Rumpel (1883). The translation into English prose by 
Ernest Myers (2nd ed., 1883) is excellent; verse translation by T. C .  
Baring (1875), and of the Olympian Odes by Cyril Mayne (1906), 
also the edition in the Loeb Classical Library, with Eng. trans. by J. 
Sandys (1915). Pindar's metres have been analysed by J. H. H. 
Schmidt, Die Kunstformen der griechischen Poesie ( ~ e i ~ z i ~ ,  1868-72). 
On Pindar generally, see L- Schmidt, Pindar's Leben und DicJztung 
(1862) ; F. D. Morice, Pindar (1879) ; A. Croiset, La Poksie de Pindare 
(1880) ; G. Liibbert, Pinday's Lpben und Dichtungen (Bonn, 1882) ; 
W. Christ, Geschichte der griechischen Litteratur (1898) ; F. Dorn- 
seiff, Pindars Stil (1921). Bibliographical information on the earlier 
literature will be found in W. Engelmann, Scriptores graeci (1881) ; 
see also L. Eornemann, in Jahresbericlzt iiber die Fortschrift der 
classischen Alt~rtumswissenschaft (ed. C. Bursian, vol. cxvi., 1904), 
with special reference to chronological questions and Pythia, i., ii., m. 
Some considerable fragments of the paeans were discovered in 1906 by 
B. P. Grenfell and A. S Hunt, see Paeans in Oxyrhynchus papyri (pt. v. 
1908)t and A. E. Housman, in ~lassical ~ e v i e w  ( ~ e b .  1 ~ 0 8 ) .  

(R. C. J.; X.) 

PINDARICS, the name by which was known a class of loose 
and irregular odes in fashion in England during the close of the 
17th and the beginning of the 18th century. The invention is due 
to Abraham Cowley, who, probably in Paris, and perhaps in 1650, 
found a text of Pindar and determined to imitate the Greek poetry 
in English, without having comprehended the system upon which 
Pindar's prosody was built up. Cowley published, in 1656, 
15 Pindarique Odes, .which became the model on which countless 
imitators founded their pindarics. The erroneous form of these 
poems, which were absolutely without discipline of structure, was 
first exposed by Congreve, exactly half a century later. The 
laxity of these "pindarics" attracted the poets of the  unlyrical 
close of the I 7th century, and they served the purpose not only of 
Dryden and Pope, but of a score of lesser poets. Although the 
vogue of these forms hardly survived the age of Anne, something 
of the vicious tradition of them still remained, and even in the 



PINDAKIS-PINE 937 
odes of Wordsworth, Shelley and Coleridge the broken versifica- 
tion of Cowley's pindarics occasionally survives. 

PINDARIS, a word of uncertain origin, applied to the irregu- 
lar horsemen who accompanied the Mahratta armies in India 
during the 18th century when the Mogul empire was breaking up. 
Loosely organized under self-chosen leaders, each band was usu- 
ally attached to one or another of the great ilfahratta chieftains. 
Their special characteristic was that they received no pay, but 
rather purchased the privilege of plundering on their own account. 

The majority of them seem to have been Mohammedans. When 
the regular forces of the Mahrattas had been broken up  in the 
campaigns conducted by  Sir Arthur Wellesley and Lord Lake in 
1802-04, the Pindaris made their headquarters i n  Malwa, under 
the tacit protection of Sindhia and Holkar. They usually assem- 
bled annually in November t o  set forth over British territory in 
search of plunder. I n  one such raid upon the hlasulipatam coast 
they plundered 339 villages, killing or  wounding 682 persons, tor- 
turing 3,600 and carrying off much valuable property. I n  1808-09 
they plundered Gujarat, and in 1812 Mirzapur. I n  1814 they were 
reckoned a t  2 j.000 to 30,000 horsemen, half of them well armed. 
At last the evil became Intolerable, and in 1817 the marquess of 
Hastings obtained the consent of the East India company to the 
organized campaign known as the Pindari War. The Pindaris were 
surrounded on all sides by a great army, consisting of 120,000 

men and 300 guns, which converged upon them from Bengal, the 
Deccan and Gujarat under the supreme command of Lord Hast- 
ings in person. 

Sindhia was overawed and forced to sign the treaty of Gwalior, 
consenting to aid in the extirpation of the Pindaris, whom he had 
hitherto protected. The Peshwa a t  Poona, the Bhonsla raja a t  
Nagpur and the army of the infant Holkar each took up arms, 
but were separately defeated. The Pindaris themselves offered 
little opposition. Amir Khan, by far  their most powerful leader, 
accepted the conditions offered to  him. His descendant later be- 
came Nawab of the state of Tonk in Rajputana. The rest sur- 
rendered or were hunted down, the fate of Chitu, one of the most 
notorious, being to perish in a tiger's den. These military opera- 
tions were followed by  the pacification of Central India under 
the administration of Sir John Malcolm. 

See J. Grant Duff, History of the Malzrattas (1826) : and Major 
Ross of Bladensburg, Marquess of Hustings (Rulers of India Series) 
(1893). 

PINDEMONTE, IPPOLITO (1753-1828), Italian poet 
and author, was born in  Verona, Nov. 13, 1753, the son of a rich 
and cultured nobleman. From 1784-88 he lived in a villa outside 
the city of Verona and the calm, quiet life there inspired him to 
write one of his best known works, Poesie campestri (1788). 
From 1788-91 he travelled extensively throughout Europe, visit- 
ing France, England and Germany. The result of his travels was 
his novel, Abaritte (1792) and a poem, "La Francia" (1789), 
written in commen~oration of the opening of the French Revolu- 
tion, which he had greeted with enthusiasm. His fervour was 
somewhat dampened later, however, by the destruction of his villa 
by French and Austrian troops in 1796 and by the Reign of Ter- 
ror in  France. From 1809-22 he published his translation of 
Homer's Odyssey, the first canto of which appeared in 1809, the 
rest following a t  intervals thereafter. 

One of his best works was "I Cimiteri," a poem he never fin- 
ished but one which probably inspired Ugo Foscolo's poem 
"Sepolcri," which was dedicated to Pindemonte. His novel in 
verse, Antonio Foscarini e Teresa Contarini, is also celebrated. 
Other works include Arminio, a tragedy in verse, Elogi di Let- 
terati, a work of biography and literary criticism, and Prose 
campestri, a companion to his earlier Poesie canzpestri. Pinde- 
monte died a t  Verona, Nov. 18, 1828. 

His brother, GIOVANNI PZNDEMONTE ( I  75 1-181 2), poet, 
dramatist and politician, was born in Verona. Dec. 4, 1751. At 
various times during his life he held high positions with govern- 
ments of several of the Italian states, but he spent much time in 
exile in France, sometimes because of his own misconduct, some- 
times because of the fall of the government he was serving. 

He wrote lyric poetry, which is not highly regarded. and ten 

tragedies modelled after Shakespeare. H e  died in Verona, Jan. 12, 

1812. 
PINDUS, the ancient name for the mountains which separate 

Thessaly from Epirus, often used by modern geographers in a 
somewhat extended sense. The folded Alpine chains are continued 
down the western coast of the Balkan peninsula, where in the 
north they form the Dinaric Alps. In  the neighbourhood of Scutari 
(Skadar), however, the direction of the coast-line undergoes a 
marked change, associated with a change in the trend of the moun- 
tain folds. 

I n  the extended sense the name Pindus is applied t o  the chain 
of fold-mountains which extends from the Sar Planina, in  the 
latitude of Scutari, southwards to  about the latitude of the Gulf 
of Arta, and thus includes most of the mountains of Albania. As 
a rule massive limestones are less developed in the Pindus than 
in the Dinaric region, so that the karstic type of landscape is less 
frequent and less repellent than in the north, the prevailing types 
of rocks being often schists, grits and greenish eruptive rocks, 
especially serpentines. 

The range rises to a maximum height of about 8,000 feet, and 
in places the original forests, mainly of oak and beech, have been 
preserved. 

PINE, JOHN (1690-1756), English engraver. I t  is not 
known where he learned his art, although he may have studied 
under the Frenchman, Bernard Picart. H e  operated a printshop 
in London and thus was able to publish books illustrated with his 
own engravings. His first important publication, which is also 
one of the finest examples of his work, was a group of engravings 
of the ceremonies attending George 1's revival of the order of 
the Bath (1730). His other productions include a copy of the 
Magna Carta; an edition of Horace and a part of one of Virgil; 
copies of the tapestries celebrating the defeat of the Spanish 
armada which hung in the house of lords; and several maps of 
London. 

I n  1749 his friend William Hogarth depicted him as the friar 
in his painting "The Gate of, Calais," and from that date Pine 
was known, to  his considerable irritation, as Friar, o r  Father 
Pine. In  1755 he and a number of other English artists formed a 
committee to  found a royal academy, but he died 12 years before 
the plans became a reality. From 1743 until his death he was 
Blue Mantle Pursuivant in  the Heralds' college and he lived there 
during the last years of his life. H e  died May 4, 1756. His two 
sons, Robert ( q . ~ . )  and Simon, were both painters. 

PINE, ROBERT EDGE (1730-17881, English painter, son 
of John Pine, was born in London. Nothing is knonn with cer- 
tainty about his education, but it  is more than likely that his 
father instructed hjm in his youth. I n  1760 his painting "The 
Surrender of Calais" won for him first prize for historical sub- 
jects in the first exhibition held by the Society of Arts, and three 
years later he received the same award for his "Canute Rebuking 
His Courtiers on the Seashore." H e  became widely known as a 
painter of portraits, particularly those of contemporary theatrical 
personalities. His likenesses of David Garrick, painted during 
this period, are regarded as especially fipe. I n  1782 he exhibited 
paintings depicting scenes and characters from Shakespeare's 
plays and probably in the following year, although the date is not 
certain, went to  the United States, taking the exhibition with him 
and showing i t  in Philadelphia. His plan had been t o  paint the 
portraits of the leaders of the American Revolution, as  well as 
historical scenes of the important events of the x a r  itself, but this 
plan never materialized although he did make portraits of a num- 
ber of contemporary statesmen, including Francis Hopkinson, 
George Washington, Robert Morris, Benjamin Franklin and John 
Jay. His picture of Washington later appeared as an engraving in 
Washington Irving's life of the president. Many of Pine's works 
Rent to the Columbian museum in Boston and were destroyed 
nhen that institution burned. His American paintings are con- 
sidered to be, on the whole, inferior to  those painted in  his native 
country. 

Pine died in Philadelphia. Nov. 18, 1788. 
PINE, a name given by the ancients to several resinous, cone- 

bearing trees. Modern botanists restrict the use of the term to 
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members of the genus Pilzus (Pinaceae) which differs from other 
pinaceous genera in featuring slender, needlelike leaves, borne in 
fascicles of 2 to 8 (rarely solitary), growing from a basal mem- 
branous sheath. Each tuft represents an abortive branch which 
springs from the axil of a partially deciduous, scalelike leaf, the 
base of which remains closely adherent to the stem. The numer- 
ous staminate catkins are arranged in dense spirals about the 
bases of young shoots of the season; the 2-celled sessile anthers 
release an abundance of pollen through longitudinal slits; the 
ovuliferous flowers are composed of several spirally arranged 
bracts each subtending a scale with two basal ovules. The fruit 
of the pines, a cone, requires 2 or rarely 3 seasons to  mature. I t  
is composed of numerous woody, armed or unarmed scales 
spirally arranged about a woody central axis, each bearing 2- 

minged, or rarely wingless seeds. The cones of several species 
open at  maturity to release their seeds, others remain closed for 
several seasons; still others require the heat of a forest fire to 
open them in appreciable quantities. I n  such instances vast 
amounts of viable seed are accumulated through the years, which, 
when released, completely reseed burned-over areas. 

The pines, which comprise about go species, are widely dis- 
tributed over the north temperate zone, in the southern portions 
of which they are chiefly confined to the mountains. In  Central 
America a few are found within the tropics. In  more northern 
regions they frequently form extensive forests which are some- 
times hardly invaded by other trees. One species is native to 
Great Britain; about 30  are indigenous to  the United States and 
Canada. Their soft or hard straight-grained, resinous and often 
durable woods are suitable for many purposes, and some are 
among the most esteemed of timber trees. 

Of the two-needled species, P. sylvestris, the Scotch pine of 
northern Europe, may be regarded as a type. When produced 
under optimum growing conditions it is one of the finest of the 
group, and one of the most picturesque of forest trees. Attaining 
a height of from 70 to 1 2 0  i t . ,  it is of conical habit when young, 
but in maturity acquires a spreading cedar or mushroomlike top, 
with a straight trunk, two to four feet in diameter a t  the base, 
and gnarled, twisted boughs, densely clothed a t  the extremities 
with glaucous green foliage, which contrasts strongly with the 
fiery red-brown bark. The leaves are rather short, curved, and 
often twisted; the staminate cones fill the air of the forest with 
their sulphurlike pollen in May or June, and pollinate the purple 
carpellate cones, which are at  first sessile and erect, and then be- 
come recurved on a lengthening stalk; fertilization does not occur 
until the next summer, and the carpellate cones do not reach 
maturity until the autumn of the following year. They seldom 
open and scatter their seeds until the third year. P. sylvestris is 
found, in greater or less abundance, from the hills of Fin~nark 
and the plains of Bothnia to the mountains of Spain and even the 
higher forest slopes of Etna, while in longitude its range extends 
from the shores of the North sea to Kamchatka. Nowhere more 
abundant than in the Scandinavian peninsula, this tree is the fir 
( f z r ,  jura) of the old Norsemen, and still retains the name in 
Great Britain, though botanica!ly now classed as a pine. I t  grows 
vigorously in Lapland on the lower ground, while in south Nor- 
n a y  it occurs up to 3,000 ft., though the great forests from which 
"Norway pine" timber is chiefly derived are on the comparatively 
lower slopes of the southeastern dales; in the highest situations 
i t  dwindles to  a mere bush. I t  furnishes the yellow deal of the 
Baltic and Norway. In  Germany, both on the mountains and the 
sandy plains, woods of "kiefer" are frequent and widely spread. 
while vast forests in the U.S.S.R. and Poland are chiefly com- 
posed of this species; in many northern habitats it is associated 
~ i t h  the spruce and birch. In  Asia it abounds in Siberia and on 
the mountains of the Amur region; in the European Alps it oc- 
curs at  a height of 5,600 ft., and in the Pyrenees it is found at  
still higher elevations. In  Great Britain natural forests of Scotch 
pine of any extent are found only in the highlands, chiefly on the 
declivities of the Grampians. The tree is not indigenous in 
southern Britain, but when planted in suitable ground multiplies 
rapidly by the wind-sown seeds; on many of the sandy moors 
and commons natural pine woods of large extent have been thus 

formed. The heartwood of the finer kinds of Scotch pine is of 
a deep brownish-red colour, abounding in the resin t o  which its 
durability is probably due. For all indoor and most outdoor pur- 
poses it  is as lasting as oak, and for ship planking, is perhaps a 
little inferior; from its lightness and elasticity it  is well-adapted 
for  the construction of yachts and other small fast-sailing craft. 
and is said to  be the best of all wood for masts and large spars; 
its weight varies from 30 to 40 lb. per cu.ft. Great numbers of 
young pines are annually cut for railway ties (sleepers), mining 
timber and numerous agricultural applications; large quantities 
are consumed for wood pavement. The quality of the timber de- 
pends greatly on the soil and position in which the trees are 
grown. The rapidity of growth is still more variable: in  Britain 

full maturity is attained in from 
7 0  to rzo years, but in Norway 
the trunk increases much more 
slowly; H. Schiibeler states that 
a tree felled in the Alten district 
(about 70" lat.) ,  measuring 2 ft. 
10 in. in diameter, showed 400 
annual rings. 

I n  the economy of the north- 
ern nations of Europe P. sylves- 
tris is an important tree. I n  Scan- 
dinavia and the U.S.S.R., houses 
are chiefly constructed of its tim- 
ber; and log huts are made of the 
smaller trunks and lined and 
roofed with the bark. The inner 
bark is twisted into ropes, and, 
in times of scarcity, is kiln-dried, 
ground up and mixed with meal. 

Vast numbers of Scotch pines 
FRO. H A R R A R ,  "GUIDE T o  S O U T H E R N  TREES z 3  are raised in nurseries for artifi- 
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FIG. 1.- SHORTLEAF P I N E  the spring, being just covered 
1. Foliage spray and closed con?. 
2. Cluster of female flowers. 3. Cluster with and the 
of male flowers. 4. Open cone. 5. Seed transplanted in the second year 

into rows for further culture, or 
taken direct to the seedbed for final planting; sometimes the seed 
is sonn where the trees are intended to grow. A plantation of 
young Scotch pines requires frequent and careful thinning as the 
young trees increase in size; but pruning should be avoided as 
much as possible, except for the removal of deadwood. 

In  Great Britain P. sylvestris is subject to many insect depreda- 
tions: the pine chafer, Hylz~rgus piniperdn, is destructive in some 
places, the larva of this beetle feeding on the young succulent 
shoots, especially in young plantations; the fir weevil, Hylobiz~s 
abietis, eats away the bark, and numerous lepidopterous larvae 
devour the leaves; the pine sawfly is also injurious in some sea- 
sons. 

The removal of all dead branches from the trees and from 
the ground beneath them is recommended, as most of these insects 
lay their eggs in the decaying parts of the bark and among the 
dead leaves. 

In common with other pines, P. sylvestris is subject to  the at- 
tacks of various fungi. Tra~tzetes radicipr.rda attacks the roots 
and penetrates to the stem, causing rotting of the wood. The dis- 
ease is difficult to eradicate, as the myceliuill of the fungus travels 
from root to root in the soil. Rotting of the wuod at  the base of 
the trunk is also caused by Agariczls melleus, which spreads in the 
soil by means of its long purple-black, cordlike mycelial strands 
known as Rl~izomorplta. Much damage is often caused by species 
of Peridermium, which often invade the soft portions of the inner 
bark to such an extent as to  "ring" the stem or branch, or t o  cause 
an abnormal formation of turpentine which soaks into the wood 
and stops the upward passage of water; this causes the parts above 
the diseased area to perish. 

Plantations in England are generally ready for finaI cutting in 
from 60 to 7 0  years, and many are cleared at  a much earlier stage 
of growth, especially when protected from injury by pests. I n  
England the pine is largely employed as a "nurse" for oak trees, its 
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conical growth when young admirably adapting it  for  this purpose; 
its dense foliage renders it  valuable as a shelter tree for protecting 
land from the wind; i t  stands the sea gales better than most 
conifers, but will not flourish on the shore like some other species. 
This pine is planted for ornament in the eastern United States 
where i t  has become sparingly naturalized; it  has also proved of 
value in  afforesting treeless lands, as in  the national forest in 
western Nebraska. 

L~~~~ quantities of turpentine are extracted from this pine in 
Sweden and the U.S.S.R. by removing a strip of bark, terminating 
below in a deep notch cut i n  the wood, into which the turpentine 
runs, and from which i t  is scooped as  it  accumulates; but the 
product i s  not equal t o  that  of the silver fir and other species. 

Tar  is prepared from p. sylaes- 
tris; i t  is chiefly obtained from 
the roots. 

Closely allied to  the Scotch 
pine, and perhaps to be regarded 
as  a mere alpine form of that 
species, is the dwarf P. pzlmilio, 
the "krmmholz" or "knicholz" 
of the Germans-a recumbent 
bush, generally only a few feet 
high, but with long zigzag stems 
that root occasionally at  the 
kneelike bends where they rest 
upon the ground. The foliage 
much resembles that of the 
Scotch pine, but is shorter, denser 
and more rigid; the cones are 
smaller but similar in form. 
Abounding on the higher slopes 
of the Bavarian and Tirolese 

F R O M  H A R R A R ,  " G U I D E  T O  S O U T H E R N  T R E E S  " 
Alps, i t  is a fwourite shelter fo r  

(MCGRAW.HILL B O O K  C O M P A N Y ,  I n c . )  the chamois; the hunters call it 
FIG. 2.-WHITE P I N E  the "latschen," from its recum- 

1. Foliage spray and closed cone. bent straggling habit. 
2. Fascicle of needles. 3. Male flow- The red pine, P. resinosa, of 
ers. 4. Female flowers. 5. Open cone. canada and the 
6. Seed 

of the United 
States eastward the colour of 
its bark), is a tree sometimes 120 f t  high, with a trunk 3 ft .  or 
more in diameter. The somemhat glaucous leaves form dense 
tufts a t  the ends of the branches, and are 4 or 5 in. long; the 
ovate blunt cones are about half that length. The tree is of quick 
growth and the wood strong and resinous, but it  is less durable 
than Scotch pine although much employed in shipbuilding. 

P. laricio, ihe Corsican pine, is one of the noblest trees of this 
group, growing t o  a height of IOO or even 150 ft., with a straight 
trunk and branches in regular whorls, forming in large trees a 
pyramidal head; the slender leaves, of a dark green tint, are from 
4 to  7 in. long; the cones, either in  pairs or several together, Pro- 
ject horizontally, and are of a light brown colour. This pine 
abounds in  Corsica, and is found in more or less abundance in 
Spain, southern France, Greece and many Mediterranean coun- 
tries.   he tree is of very rapid growth, but produces good tim- 
her, much used in southern dockyards, and very durable, though 
less strong than that of P. syhestris; the heartwood is of a 
brownish tint. I n  southern France it  has been planted with sue- 
cess on the drift sands of the Bay of Bisca~ ,  though i t  does not 
bear the full force of the sea blast as well as the pinaster. I n  
England i t  grows well in sheltered situations and well-drained 
soils. 

The black pine, P. nigra, derives its name from the extreme 
depth of i ts  foliage tints-the sharp, rigid, rather 10% leaves of a 
dark green hue giving a sombre aspect to  the tree. 
P. pinaster, the cluster or pinaster, is an important species 

from its vigorous growth in the sand drifts of the coast, for the 
purpose of binding which it  has been grown more extensively and 
successfully than any other tree. especially on the dunes of the 
Bay of Biscay. Growing to a height of from 40 to 80 ft., the 
deeply-furrowed trunk occasionally reaches a diameter of 3 f t .  

or more a t  the base, where, like most sand trees, it usually curves 
upward gradually, a form that enables the long taproots to  with- 
stand better the strain of the sea gale; when once established. 
the tree is rarely overthrown even on the loosest sand. The 
branches curve upwards like the stem, with their thick covering 
of long dark green leaves, giving a massive rounded outline to  the 
tree; the ovate cones are from 4 to 6 in. long, of a light shining 
brown hue, with thick scales terminating in a pyramidal apex; 
they are arranged around the branches in the radiating clusters 
that give name to the tree. The pinaster grows naturally on sandy 
soils around the Mediterranean from Spain to  the Levant. On the 
drift sands of France, especially in the Gironde, forests have been 
formed mainly of this pine; the seeds, sown a t  first under Proper 
shelter and protected by a thick growth of broom sown simulta- 
neously, vegetate rapidly in the sea sand, and the trees thus 
raised have, by their aind-drifted seed, covered much of the 
former desert of the Landes with an evergreen wood. These 
forests of pinaster, apart from the production of timber in a 
once treeless district, have a great economic value as a source of 
turpentine. I n  England the cluster pine has been largely planted 
on sandy districts near the sea, and has beccme naturalized i:: 
Purbeck and other wild tracts in the southern counties. 

P. pinea is the stone pine of Italy; its spreading rounded can- 
opy of light green foliage, supported on a tall and often branch- 
less trunk, forms a striking feature of the landscape in that 
country, as well as in some other Mediterranean lands. The 
beautiful reddish-brown shining cones, roundly ovate in  shape, 
with pyramidal scale apices, have been prized from the ancient 
days of Rome for  their edible nutlike seeds (pignons), which are 
still used as  an article of food or dessert. They do not ripen until 
the fourth year, and are kept in the cone until required, as  their 
abundant oil soon turns rancid. 

Nearly approaching this is P. grifitlzi, the Bhotan or  blue pine, 
which differs chiefly in its longer cones and drooping glaucous 
foliage. I t  is found in Kumaon and Bhutan and on some of the 
Nepal ranges, but does not grow in the moist climate of the 
Sikkim Himalayas; it  is found at  a height of 7,000 to  12,000 ft., 
and attains large dimensions. 

P. cembra is the stone pine of Siberia and central Europe. I t  
abounds on the Alps, the Carpathians and the Siberian ranges, in 
Switzerland being found at  an altitude of 4.000 to 6,000 ft. The 
seeds are oily like those of P. pinea, and are eaten both on the 
~l~~ and by the inhabitants of siberia; a fine oil is expressed 
from them which is used both for food and in lamps. The growth 

p. cembra is slow, but the wood is of remarkably even grain. 
and is employed by the swiss wood carvers in preference to any 
other. 

N~~~~~~~ species of pine are planted for ornament, afforests- 
tion and timber production. 

North A m e r i c a n  Pines.-The 35 or  more species and major 
varieties of pine native to ~ ~ r t h  ~~~~i~~ north of ~~~i~~ may 
be grouped in tu.0 sections, the soft pines and the hard piates. 

The soft pines have soft, close-grained wood, with thin nearly 
white sapv,ood; the sheaths of the leaf clusters fall off early (de- 
ciduous) ; the leaves contain a single fibrovascular bundle, and, 
excepting those of the nut pines, the leaves are in five-leaved 
clusters. There are 12 species, only one of which, the eastern 
white pine, is found east of the Great Plains, the others occurring 
in the Rocky moulltain region and on the Pacific coast. 

American soft pines are readily divided into four groups whose 
botanical designations and features are set forth below. 

White Pines.-The eastern white pine ( p .  strobus), known also 
as Weyrnouth pine, because of its large size and the soft even 
grain of its white wood, is one of the most valuable of North 
American timber trees. I t  once formed extensive forests from 
Newfoundland to Manitoba and along the northern border of the 
United States from Maine to  Minnesota and also southward in 
the mountains to  Georgia, but it  has been so long sought for  by 
the lumbermen that most of the old trees have long since disap- 
peared On a deep rich soil P .  strobus sometimes attains a height 
of zoo ft . and a trunk diameter of 4 to  6 feet. The wood of the 
white pine is durable for indoor use, especially when protected 
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Group 

White pines 
P. strobz~s 
P. moftticola 
P. lamnhertiaita 

Stone pines 
P. albicaulis 
P. j4eflezilis 
P. ayacahltite 

Foxtail pines 
P. aristata 
P. balfotrriana 

-- 
Nut pines 

P. cembroides 
P. parryana 
P. monophylla 
P. edulis 

Soft Pines 

in clusters of j, about 
2" long, persistent 
for many years 

I Leaves 

in clusters of j, 4" to 
6" long 

in clusters of j, about 
3%" long 

short stalked, the 
scales armed on 
the back with a 
small, often decid- 
uous prickle; seeds 
long winged 

Cones 

Long stalked, with 
t h i n ,  u n a r m e d  
scales; seeds long 
~vinged 

short stalked, with 
thick,  unarmed 
scales; seeds short 
winged or wing- 
less 

in clusters of 2 to 4, 
or solitary, about 
2" long 

short stalked, few 
scales, the scales 
greatly thickened, 
unarmed, short 
mineed or wingless 

by paint, its smooth easily-worked grain rendering it  a favourite 
wood for the house carpenter and joiner. The western white pine 
(P. monticola), a mountain species of the northwestern United 
States and British Columbia, with light brown wood, is exten- 
sively cut for lumber, especially in Idaho. 

The sugar pine or giant pine (P. lambertiana) of California, 
the largest of known pines, rises to a height of 2 0 0  ft. to  2 2 0  ft., 
with a trunk from 6 ft .  to 8 ft., or occasionally 12 ft. in diameter. 
The head is of a pyramidal form, the lower branches drooping 
like those of a Norway spruce; its foliage is of a light bright 
green colour. The pendent cones are very large, sometimes 18 in. 
long and 4 in. in diameter, with large nutlike seeds, which, 
pounded and baked, are eaten by the Indians. I t  is lumbered ex- 
tensively, the wood being highly valued for indoor carpentry. 

Stone Pines.-Stone pines are typically timber-line species, and 
are more important as protectors of valuable watersheds than for 
the timber they produce. The whitebark pine (P.  albicaulis), so- 
called because of its chalky-coloured bark, extends along the 
mountains of the Pacific slope from British Columbia to the 
Sierra Nevada of California and eastward through Idaho to Rlon- 
tana and Wyoming. Limber pine (P. jlexilis) is essentially a 
Rocky mountain tree. The Mexican white pine (P. ayacalzuite) 
is a Mexican tree which attains its northern limits in  the south- 
western United States. 

Foxtail Pines.-This group attains its name from the fact that 
the leaves persist on the branches for 10 to 1 5  years or more and 
simulate the bushy aspect of a fox's tail. Both are small alpine 
trees. Bristlecone pine (P.  aristata) is a tree of the southern 
Rocky mountains, while foxtail pine (P .  balfouriana) is found 
on the Coast and Sierra Nevada ranges of California. Needles 
of the former have superficial resin canals from which resin is 
exuded upon the surface of the leaf. 

Nut  Pines.--Some authorities recognize but one species, P. 
cembroides and classify the other forms as varieties of this spe- 
cies. The single-leaf pifion (P.  monophylla) features one and 
sometimes two needles in a fascicle. This tree occurs sporadically 
through northern Mexico, lower California and the southwestern 
United States. The Parry pifion (P.  parryana) is the four-needle 
piiion of southern California and northern Lower California. Nut 
pine (P. edulis), the most widely distributed tree of the group, 
like the Mexican pifion has needles in clusters of 2 and 3. The 
seeds of the group are very large and tasty and are sold in the 
markets as "pine nuts." 

The hard pines have usually heavy, coarse-grained, mostly 
dark-coloured wood, with pale often thick sapwood; the sheaths 
of the leaf clusters are persistent, except in the Chihuahua pine 
(P. leioplzylla), the leaves have two fibrovascular bundles, and 
are arranged mostly in three-leaved and two-leaved clusters. 
There are some 24 species about equally divided in number be- 

tween the region east of the Great Plains and the region extending 
from the Rocky mountains to  the Pacific coast. 

The group of hard or yellow pines with the leaves usually in 
three-leaved clusters includes several of the most valuable trees 
of North America. Among these are the longleaf pine (P. palus- 
tris), the slash pine (P. caribaea), the loblolly pine (P. taeda), 
the pitch pine (P. rigida) and the pond pine (P. rigida var. sero- 
tina) of the southern states, and the ponderosa or western yellow 
pine (P. ponderosa) and the Arizona pine (P. ponderosa var. ari- 
zonica) of the Pacific states. Other representatives of the three- 
leaved group are the Monterey pine (P. radiata), the knobcone 
pine (P. attenzrata), the digger pine (P. sabiniana), and the Coul- 
ter pine (P. coulieri) of California and Oregon, and also the Chi- 
huahua pine (P. leioplzylla) of the Mexican border. 

The group of hard pines with leaves usually in  two-leaved clus- 
ters also comprises several important trees. Among these are the 
red or Norway pine (P. resinosa), the gray or jack pine (P. bank- 
siana), the spruce pine (P. glabra), the shortleaf pine (P .  echin- 
ata),  the Virginia pine (P. virginiana), the sand pine (P .  clausa), 
and the mountain pine (P. pungens), of the region east of the 
Rocky mountains. Here belong also the lodgepole pine (P .  con- 
torts), found from New Mexico to Alaska. Another representa- 
tive of the two-leaved group is the bishop pine (P. kuricata).  
The rare Torrey pine (P. torreyana), confined to the California 
coast, is a j-needle pine, a condition rare among yellow pines. 

Longleaf pine (P. palustris), is the most notable yellow pine of 
the southern states; i t  abounds on sandy soils from the Carolinas 
and Florida westward to Louisiana and Texas. The most marked 
feature of the tree is its long tufted foliage-the leaves, of a 
bright green tint, springing from long white sheaths, being often 
a foot in length. The tall columnar trunk, sometimes 1 2 0  ft. high. 
furnishes one of the most valued pine timbers of the United 
States; close-grained and resinous, it  is very durable and polishes 
well; i t  is largely employed in construction work, and large quan- 
tities are exported, especially to Great Britain and the West In- 
dies. This tree is the chief lumber-producing pine of the southern 
United States; i t  also yields large quantities of tar and tur- 
pentine. 

The loblolly pine (P. taeda), a tall tree with straight trunk 
and spreading top, covers great tracts of the "pine-barrens" of 
the southern states, but also frequently spreads over deserted 
arable lands that have been impoverished by long and bad farm- 
ing; hence, the woodsmen call i t  the LLold-field" pine, while, from 
the fragrance of its abundant resin, i t  is also known as the frank- 
incense pine. I t  is a fine species 80 to I O O  ft .  high, having some- 
times a girth of 6 or 8 ft .  The timber of this pine, though soft 
and brittle, is much used for lumber and pulpwood, but the for- 
ests of it are of no importance to  the naval stores industry be- 
cause of the poor quality of the derived oils and turpentine. The 
shortleaf (P. echinata) and slash pines (P. caribaea) are two 
other very important timber trees in the south. The latter ex- 
tends over the Florida keys to  several islands in the Caribbean. 

The ponderosa, western yellow or bull pine (P. ponderosa), 
which grows from I j o  to  2 0 0  ft. high, with a massive trunk 5 to 
8 ft. in diameter, is noted for its soft easily worked wood which 
is much softer than most other hard pines; it  is the most widely 
distributed American pine, being found in the mountain forests 
of western Korth America from British Columbia to  South Da- 
kota (Black hills) and south to  Texas and Mexico. I t  is the chief 
lumber pine of the Pacific states where it  is second in importance 
only to the Douglas-fir (9.v.). The Coulter pine (P .  coulteri) is 
remarkable for its enormous cones (sometimes I ft .  long, G in. 
in diameter. and weighing more than 4 lb.);  the scales end in 
long hooked points curving upwards; the leaves are Long, rigid 
and glaucous in hue. Closely related to  this is the digger pine 
(P.  sabiniana) of California, the cones of which are 7 t o  g in. 
long and 5 to 6 in. in diameter, also with hooked scales; the large 
nutlike seeds are eaten by the Indians; the tree sometimes attains 
a height of 80 ft .  and a trunk diameter of 4 ft. The beautiful 
Monterey pine (P. radiata), found sparingly along the California 
coast, is distinguished by the brilliant colour of its foliage. The 
Torrey pine (P. torreyana), with leaves 12 in. long, found only 
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in a narrow strip some 8 mi. in length, along the coast near San 
Diego, Calif., and on Santa Barbara island, is the least widely 
distributed of all known pines. 

The pitch pine (P. rigida),  found from the coast of Massachu- 
etts southwestward throughout the Appalachian region, is a tree 
of from 40 to 50 ft. in height, with rugged trunk, occasionally 3 
ft. in diameter; the short dark-green leaves are in thick tufts, 
contrasting with the pale yellowish, usually clustered cones, the 
scales of which are furnished with small curved spines. Large 
quantities of a low grade ta r  and pitch have been obtained from 
this species. The tree is one of the few that will flourish in salt 
marshes. 

P i n e  L u m b e r i n g  in the U n i t e d  States.-The various native 
species of pine, several of which form forests of vast extent, con- 
stitute the chief source of softwood (coniferous) lumber pro- 
duced in the United States. According to releases by the United 
States Forest Service the production of pine lumber in the United 
States for 1940 was as follo~vs: 

Southern yellow ro,16z,ooo,ooo bd. it. 
Ponderosa 3,613,000,ooo " " 

Eastern white 577.000,ooo " " 
Western white 433,000,ooo " " 

Sugar 363,000,ooo " " 

Lodgepole 59 000 000 " " 

Total . . ~~,zo~,ooo,ooo " " 

Commercially, the lumber cut from the various kinds of pine is 
known as whi te ,  yellow, ponderosa, sugar and lodgepole pine, and 
is classified under these descriptive names in the census of manu- 
factures. White-pine lumber includes that produced from the 
eastern white or Weymouth pine, the western white pine, the grey 
or jack pine and the Nonvay or red pine, the two last named be- 
longing botanically with the yellow pines. Prior to 1900 the east- 
ern white pine was one of the chief lumber-producing trees in 
America, but the original forests have become SO depleted that 
the tree now contributes only a minor fraction of the lumber 
marketed as white pine. The lumber from the eastern white, the 
grey and the red pine is mostly cut in the northern border states 
from Maine t o  Minnesota. Western white-pine lumber is prac- 
tically all produced in Idaho and Washington. 

Yellow-pine lumber is cut mainly in the southern states; 70% 
of the total is produced i n  5 states: R/Iississippi, Louisiana, Ala- 
bama, Texas and Georgia, which rank in the order named. The 
kinds of pine furnishing yellow-pine lumber all belong to the 
 itch-pine group, and include the longleaf, loblolly, shortleaf, 
sand, slash, pitch, spruce, pond, mountain and Virginia pine, the 
longleaf, shortleaf, loblolly and slash pines ranking among the 
most important. 

Ponderosa-pine lumber, practically all cut from P. ponderosa, 
is produced chiefly i n  Oregon, 32%; California, 25%; Washing- 
ton, 14% and Idaho, 12%. 

Sugar-pine lumber, cut from a single species (P. lumbertianal 
and produced commercially only in California (97.5%) and Ore- 
gon (2 . j%) ,  commands the highest average price at  the mill of 
any pine lumber cut in  the United States. Lodgepole-pine lum- 
ber is produced in small quantities in the Rocky mountain states: 
Wyoming contributing 48%; Colorado, 42%; Montana, 5% and 
Utah, 4%, of the total footage. 

For further details see A. Engler and K. Prantl, Die natiirlichen 
~fianzenfanzilien (1887-1908) ; A. Veitch, Manual o f  the Coniferae 
(1915); C .  S. Sargent, Manual of the Tfees of North Anzrrica (1905 

ed. 1922);  L. H. Bailey, Manual o f  C212tivated Plants (1924) f 
G. B. Sudworth, "Check List of the Forest Trees of the United States," 
U.S. Dept. Agric. Misc. Cir. 92 (1~27) ; \V. M. Harlow and E. S. Har- 
rar, Textbook o f  Dendrology (1937, 1941). (E. &-; X.) 

PINEAPPLE. The pineapple, Afza~zas comosns, is a mem- 
ber of the family Bromeliaceae. The plant consists of a rosette 
of stiff succulent leaves on a massive upright stem about two feet 
long. After 15 o r  20 months a determinate inflorescence with 
lavender floTvers appears that is formed on a flower stalk several 
inches in length. The originally separate flowers together with 
their bracts consolidate, become fleshy and form the pineapple 
fruit which ripens 5-6 months later. Seeds are only occasionally 
formed. There are many varieties of pineapples but those of im- 

portance may be classified as falling into the Cayenne, Queen or 
Spanish groups. The smooth Cayenne variety is practically the 
only one employed for canning, the others being used chiefly for 
small local fresh fruit markets. 

The pineapple is believed to be a native of Central and South 
America, although early Spanish and Portuguese explorers found 
it  under cultivation and growing wild in  the West Indies. The 
earliest record concerning i t  appears t o  be the statement by Peter 
Martyr that Christopher Columbus saw pineapples a t  Guadaloupe 
Island in 1493. Before the end of the 16th century, however. 
pineapple plants had been taken by missionaries and navigators 

P ~ N E A P P L E  (ANANAS C O M O S U S ) ,  F RO M A MODERN PHOTOGRAPH O F  P I N E -  
APPLES G R O W I N G  I N  T H E  OPEN 

into India, Africa, China and the East Indies. I t  was probably 
one of the first plants to  come from America t o  Africa and Asia. 
This was possible because the pineapple plant can be kept out of 
the ground for  months and yet grow when set in  moist soil. Re- 
quiring a tropical or semitropical climate, i t  is not grown on the 
continent except to  a very limited extent in hothouses. Hothouse 
culture of pineapples for the European fresh fruit market is, how- 
ever, one of the principal industries of the Azores. 

For planting there are employed crowns, the leafy green top of 
the fruit, slips which develop on the flower stalk and shoots 
which originate i n  the leaf axils of the stem. Shoots that are al- 
lowed to remain on the stem produce the second crop commonly 
called the first ratoon. After one or two ratoon crops, fields are 
plowed under and replanted. I n  the wild state the ratoons after 
fruiting fall over on the ground, become rooted along with crowns 
and slips and a large area may eventually be  growing derived 
from the same parent plant. 

Pineapple leaves possess specialized tissues for  storing water 
that enable the plant to  remain alive for long periods without 
rain. Consequently, there are many thousands of productive 
acres of semiarid land in Hawaii which would be largely useless 
were it  not for the pineapple plant. Asphalt impregnated black 
mulch paper through which pineapple plants are set, a t  the rate 
of 15,ooo-zo,ooo plants per acre, serves to  conserve soil moisture 
and in comparatively wet areas to  limit meed growth. The pine- 
apple plant lends itself particuarly well to  the practice of mulch- 
ing with paper. Water from light showers o r  dews that might 
otherwise be lost by evaporation may flow along the trough-like 
upper surface of the leaves toward the centre of the ~ l a n t  down 
through the planting hole in the mulch paper to  the soil below. 
Some fertilizer is used under the paper at  planting, but very lib- 
eral ainounts are often placed in the lower axils of the leaves and 
are thus carried down by water and made available to  the roots. 

Chemical fertilizers are employed and the kind, amount and 
timing of the applications varies enormously with the soil and en- 
vironment. On some of the larger plantations fertilization is a 
comparatively precise procedure determined by frequent chemical 
analyses of representative plants in  the field. By this method, 
even with fluctuating weather, proper adjustment of fertilization 
to the measured needs of the plants permits a condition of bal- 
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anced nutrition that favours the development of fruit of uni- 
formly high quality. 

I n  1941 the total known world pack of canned pineapple and 
pineapple juice was over 25,000,000 cases (45 lb. net per case). 
Of this total, over 21,000,000 cases were produced in Hawaii and 
sold almost entirely in the continental United States. Somewhat 
over half of the Hawaiian crop was marketed as juice. Elsewhere 
comparatively little juice was produced. In the year mentioned 
the Philippines processed about 1,000,ooo cases of solid pack 
pineapple, and a somewhat greater quantity was probably canned 
in Taiwan (Formosa). Practically the entire Philippine pack and 
about half of that of Taiwan was sold in the United States. Pro- 
duction in British Malaya was 500,000 cases, 333,000 cases in 
both Australia and Cuba and less than ~oo,ooo cases each in 
Puerto Rico, Costa Rica, South Africa and Fiji. 

Fresh fruit imports to the United States in 1941 were about 
32,000 tons, mostly from the West Indies along with small quan- 
tities from Mexico and South America. Florida no longer pro- 
duces pineapple in commercially significant volume. The sale of 
fresh pineapples is comparatively small and confined in large part 
to easily accessible distribution centres. 

Highest quality is not developed except when the pineapple is 
allowed to become fully ripe on the plant. The fruit contains 
practically no starch but as the pineapple matures, starch in the 
stem is changed to sugars and transferred to the fruit. Much of 
this transfer takes place just prior to complete ripeness, when 
the fruit may nearly double in sugar content. For other than 
local markets the fruit must be harvested in varying degrees of 
unripeness to suit the time required in transit. For this reason 
canned pineapple from fruits allowed to become fully ripe is 
usually of comparatively high quality. (G. T. N.) 

PINE-BEETLE, the name applied to several beetles (see 
COLEOPTERA) that attack pines and other coniferous trees, particu- 
larly in North America. The most important of these are Dendroc- 
to~zus ponderosa which has done great damage to the timber of 
the Black Hills forest reserve; it  attacks the main trunk of the 
tree. 

The wood engraver bark beetle (Xyleborus coelatus) attacks 
the white and yellow pines (Pinus strobzts and P. palustris), while 
X. pubescens feeds on P. inops. All these beetles belong to the 
bark-boring family Scolytidae. (See COLEOPTERA; EXTOMOLOGY: 
Ecoltomic.) 

PINE BLUFF, a city of Arkansas, U.S.A., 45 mi. S.S.E. of 
Little Rock, on the south bank of the Arkansas river, a t  an alti- 
tude of 215 f t . ;  county seat of Jefferson county. I t  is served by 
the Missouri Pacific and the St. Louis Southwestern railways, 
and has a municipal airport of 600 ac., 5.2 mi. southeast of the 
city. Pop. (1930) 20,760 (33% Negroes) ; in  1940, 21,290 by the 
federal census. 

The city stands on bluffs overlooking the river. I t  is the seat 
of the state industrial school for boys, and of the Agricultural, 
Mechanical and Normal school for Negroes (opened 1875), a 
branch of the state university. I t s  wholesale and jobbing busi- 
ness covers most of southern Arkansas, and parts of Texas, 
Louisiana and Mississippi. I ts  manufactures i n  1940 were valued 
at  $16,781,528, and included railway shops, lumber mills and 
woodworking plants, and factories making locomotive and car 
castings, brake shoes, cotton-seed delinting, mixed feeds, world's 
largest archery factory. The cotton exchange handles -5 9 0,000 
bales in  a normal year, of which 5o,ooo-7j,ooo bales (of strong 
fibre, and averaging 14 in. in  length of staple) is grown in 
Jefferson county. There is an ample supply of natural gas and 
hydroelectric current. The city's assessed valuation for  I940 
was $8,861,140. Bank deposits on April 4, 1941, aggregated 
$17,304,445 Pine Bluff was laid out in 1832 and chartered as a 
city in 1835. 

PINEHURST, a winter resort in the longleaf pine region of 
the sandhills belt of North Carolina, U.S.A., 75 mi. southwest 
of Raleigh on federal highway I j and the Norfolk and Southern 
railroad, 550 ft. above sea level. The resident population (1940) 
was 1.284, and the number of visitors averages about 10.- 

ooo through the season (from October to May). Pinehurst 

was established by the late James W. Tufts, Boston soda-fountain 
manufacturer mho purchased 5,000 ac. of cut-over timber land 
from the late Ambassador to  England Walter Hines Page and his 
brothers. 

Frederick Law Olmsted made the original landscape plan and 
the town is famous for its winding shrubbery-bordered roads 
and atmosphere of a small New England country village. I t  is 
the leading winter resort for golf, the Pinehurst Country club 
having three 18-hole courses, all laid out by Donald Ross, the 
championship course being rated by professionals as one of the 
best in the country. Except for the national championships, the 
club's annual North and South golf tournaments are the oldest 
established amateur and professional events in America. Pine- 
hurst is recognized as providing ideal winter conditions for horses. 
Aside from the many private riding horses brought down each fall 
by horse lovers, harness horses, steeplechasers, and some runners 
and show horses are wintered and trained here. There is an excel- 
lent airport near Pinehurst and a modern hospital. 

The village is well equipped, there being both a public and a 
private school, a modern motion picture theatre, ample store and 
shopping facilities, a model dairy, a greenhouse, fireproof garage, 
library, etc. There is a non-sectarian church for winter visitors 
known as the Village chapel, a Catholic church and a non- 
sectarian Community church for the permanent residents. Many 
fine winter homes have been built in and around the village and 
most of these are occupied for the full six months of the season. 
Pinehurst is not incorporated as a municipality, the utilities as 
well as the principal hotels being ouned and operated by Pine- 
hurst, Incorporated. 

PINEL, PHILIPPE ( I  74 j-1826), French physician, was 
born a t  Saint-AndrC, Tarn, France, on April 20, 1745. H e  studied 
a t  Lavaur and afterward at  the university of Toulouse, where he 
took his doctor's degree in 17 73. From Montpellier he removed 
in 1778 to Paris, engaging there chiefly in literary work con- 
nected with his profession. 

His first publication was a French translation of William Cul- 
len's Nosology (1785); it  n a s  followed by an edition of the 
works of G. Baglivi (1788), and i" I 791 he published a Trait6 
n~edico-pl~ilosophique szlr Z'alii?zation nzentale in which he ad- 
vocated a more humane treatment of the insane. I t  is on this 
advocacy and on the practical effect he was able to give to  his 
ideas that his fame rests. His opportunity came with his ap- 
pointment in 1792 as head physician of the BicCtre, and two 
years afterwards of the Salpetrikre. 

His chemical lectures at  the Salp&tri&re formed the basis of 
his Nosographie philosophique (1798) which was further devel- 
oped in La ,tIe'decine cliniqz~e (1802). Pine1 was made a member 
of the Institute in 1803, and soon afterwards was appointed pro- 
fessor of pathology in the &ole de Mkdecine. H e  died a t  Paris 
on Oct. 26, 1826. 

See notices by E. Pariset and Esquirol in Mdnzoires de Z7Acaddnzie 
de Mddecine (1828). 

PINELLI, BARTOLOMEO ( I  78 I-1834), Italian painter 
and engraver, was born in  Rome, where he studied a t  the Acad- 
emy of St. Luke. When his father was forced t o  flee Rome be- 
cause of debt, Pinelli accompanied him t o  Bologna and attended 
school there, returning to Rome several years later. Within a 
short time after his return he achieved wide popularity, becom- 
ing particularly well known for his scenes of Rome and Tivoli. 
His principal media were water colour and etching and his princi- 
pal subjects, besides landscapes and views, were historical scenes 
of ancient Greece and Rome, drawings of costumes of the two 
countries and the illustration of such authors as Virgil, Dante. 
Tasso, Aretino and Cervantes. 

H e  died a t  Rome in 183 j. 
PINENUT or PIGON: see NUT. 
PINERB, SIR ARTHUR WING (1855-193~), English 

dramatist, was born in London on May 24, 18 55, the son of John 
Daniel Pinero, a Jewish solicitor, whose family was of Portuguese 
origin, long established in London. A. W. Pinero was engaged 
in 1874 as an actor a t  the Theatre Royal, Edinburgh, and came t o  
London in 1876, to play at  the Globe theatre. Later in the year 



PINEROLO-PINKERTON 
he joined the Lyceum company, of which he remained a member 
fo r  five years. The first piece of his to see the footlights was 
£200 a Year, played in Oct. 1877, a t  the Globe theatre for the 
benefit of F. H. Macklin. 

The first play to make a hit was The Money Spinner (Theatre 
Royal, Manchester, Nov. 1880) ; but in The Squire (St. James's 
Theatre, Dec. 1881) he attempted serious drama, and gave prom- 
ise of the qualities of his later work. In  1883 and 1884 Pinero 
produced seven pieces, but the most important of his works a t  
this period were the successful farces produced a t  the Court 
theatre: The Magistrate (March 188j),  which ran for more than 
a year; The School?tzistress (March 1886); Dandy Dick (Jan. 
1887), revived in February 1900; Tlze Cabinet Mhzister (April 
18901, and Tlze A?nazo?zs (March 1893). Two comedies of senti- 
ment, Sweet Lavsnder (Terry's, March 1888) and The Weaker 
Sex (Theatre Royal, Manchester, Sept. 1888), met with success, 
and Sweet Lavender has enjoyed numerous revivals. With The 
Profligate (Garrick. April 1889) he returned to the serious drama 
which he had already touched on in The Squire. Out of defer- 
ence to the wishes of John Hare the play was fitted with the con- 
ventional "happy ending," but the original denouement was re- 
stored, with great advantage to  the unity of the play, in the 
printed version. 

Tlze Second Mrs. Tanqzieray (St. James's, May 27, 1893) dealt 
with the converse of the question propounded in The Profligate, 
but with more ar t  and more courage. The piece aroused great 
discussion, and placed Pinero in the front rank of living English 
dramatists. I t  was translated into French, German and Italian, 
and the part of Paula Tanqueray, created in the first place by 
Mrs. Patrick Campbell, attracted many actresses, among others 
Eleonora Duse. 

His later plays include The Notorious Mrs. Ebbsmitl~ (189j), 
Tlze Benefit o f  the Doubt (189j),  The Princess and the Butterfly 
(1897), Trelawney o f  the Wells (1898)~ The Gay Lord Qzlex 
(1899), Iris ( I ~ o I ) ,  Letty (1903), A W i f e  Witkoz~t  a Smile 
(1904). His Hollse in  Order (1906), The Thu~zderbolt (1908). 
Mid-Chan?zel ( ~ g o g ) ,  Preseruing Mr.  Pa~znzzlre ( I ~ I I ) ,  The 
Widow o f  Wasdule Head (191 2). Playgoers (1913), The Big Drum 
(1915), Mr. Livermore's Dream ( I ~ I Y ) ,  The Freaks (1918)) A 
Seat in  the Park (1922), The Enchanted Cottage (1922), A Pri- 
vate Room (1928), Dr. Harmer's Holidays (1930), Child Man 
('930) and A "ld "lne ( 1 9 3 ~ ) .  He ('9") 
Blue BOY,  a play without words, performed to music by Sir 
Frederic Cowen. He was knighted in 1909. 

Pinero died Nov. 23, 1934. 
His Plays (11 vols. 1891-1895) have prefaces by M. C. Salaman. 

See also H .  Hamilton Fyfe, A. W. Pinero (~goz) .  
PINEROLO, city and episcopal see of Piedmont, Italy, in 

the province of Turin. Pop. (1936) I 5,363 (town) ; 21,600 (corn- 
mune) . 

~t is built on a hillside just above the valleys of the Chisone 
and the Lemina, a t  a height of 1,234 ft .  above the sea, 24 mi. 
by rail S.W. of Turin. 

Till 1696 it was strongly fortified with a citadel on Santa 
Brigida, a castle on S. Maurizio, and city walls constructed by 
Thomas I of Savoy. I t  has a cathedral (St. Donatus), the palace 
of the princes of Acaia and other buildings of some interest. 
Pinerolo Tyas bestowed on the bishops of Turin by Otto 111 in 
996, but in 1078 the countess Adelaide made it over to the Bene- 
dictine abbey of Santa Maria, in  whose possession it  remained till 
11 jg. 

Thomas I of Savoy captured the castle in I 188, and in I 246 
the commune formally recognized the supremacy of Savoy. Pass- 
ing in 129j into the hands of Philip, son of Thomas 111, Pinerolo 
became his residence and capital, a distinction uhich it  retained 
under Amadeus VII I  of Savoy. 

Francis I of France obtained possession of the town in his 
descent into Italy, but Emmanuel Philibert received it  back from 
Henry I11 in I 574. A second occupation by the French occurred 
under Cardinal Richelieu. The French language was imposed on 
the people, great fortifications were constructed, and the fortress 
(Pignero]) v,ag as a state prison for such men as Fouquet, 

De Caumont and the man with the iron mask. Victor Amadeus 
bombarded the place in 1693, and ultimately compelled Louis 
XIV to relinquish his hold on it, but before the withdrawal of 
the French troops the defenses were demolished. I n  1748 the 
town was made a bishop's see. 

PING-PONG: see TABLE TEXNIS. 
PINGUICULA. A genus of carnivorous plants of the family 

Lentibulariaceae and thus related to Utricularia (q.v.) and Gen- 
lisea. I t  contains about 30 species, widely distributed in the 
northern hemisphere and along the Andes to Patagonia in  South 
America, always in wet situations with acid soil. The plant con- 
sists of a rosette of leaves and simple scapes bearing attractive 
purple or yellow flowers with entire corollas, bilaterally symmet- 
rical and provided with a nectar secreting spur. The trapping 
mechanism consists of very numerous stalked mucilage glands on 
the upper surfaces of the leaves which are usually ovate in  form, 
with upturned margins. The digestive glands, also numerous, are 
sessile and depressed to the level of the leaf surface. Only very 
small flies, etc., can be caught, and experimental attempts to 
study the digestive powers of the plant by placing larger bits of 
food (fibrin, etc.) caused decay of the leaf. Larger insects always 
escape. The glands are of simple structure, much like those of 
BybJis. I t  was shown by Charles Darwin that the leaves are cap- 
able of movement, which, however, is not rapid or of great ampli- 
tude. When an insect is caught near the margin, the latter folds 
over the prey, causing for the time being a greater contact of 
glands with the body. After some time the margin again unfolds, 
the process occupying some days, but varying with the tempera- 
ture. Darwin recorded a cycle of reaction within 24 hr. The re- 
sponse takes place when inanimate objects are placed in suitable 
positions on the leaf surface. 

Small leaves, such as those of heaths, and pollen and small 
seeds were thought by D a m i n  to be of probable use to  the plant, 
since all contain nitrogen. 

The leaves of Pinguicula have been used by the Lapps, the 
Welsh and the peasants of the Italian Alps for the curdling of 
milk, producing "taettemaelk" (ropy- or long-milk) as it is called 
in Norway. I t  is also used therapeutically in the healing of 
wounds, when mixed with linseed oil, according to J. W. Horne- 
mann. The biochemistry of the coagulation effect is not fully 
understood. 

See J .  W.  Hornemann, Forsgg ti1 en Dansk oecononzisk Plantelaere 
(Copenhagen, 1821) ; R. C. McLean, "The Anaerobic Treatment of 
Wounds," Life and Its Maintenance (1919) ; Charles Darwin, Insec- 
tivorous Plants (1875) ; F. E. Lloyd, The Carnivorous Plants (1942) ; 
K. G. Dernby, "Die Proteolytische Enzyme der Pinguicula vulgaris," 
Bioch. Zeitschr. (Ig17). (F. E. L.) 

PMK, in  botany, the common name for a numerous genus 
(Dianthus) of the pink family (Cary~~hyl laceae ,  q.v.). There 
are about 250 species, natives of the old world but found 
chiefly in the Mediterranean region. They are herbaceous peren- 
nials of low stature, often with very showy flowers. Four species 
grow wild in Great Britain: the Deptford pink (D. armeria), 
the maiden pink (D.  deltoides), the Cheddar pink (D.  caesius) 
and the proliferous pink ( D .  prolifer). Two others, the garden 
pink ( D .  plumarius) and the clove I  ink or carnation ( D .  cary- 
oplzyllus), are more or less naturalized in Great Britain. The 
carnation ( q . ~ . )  and picotee are modifications of the clove pink. 
The sweet-william is derived from the Eurasian D .  barbatz~s. 

The term pink is also applied to related plants in the genera 
Silene and Lychnis, as well as to  the sea-pink, o r  thrift (Statice 
armeria) and the related genus Limonium, both members of the 
family Plumbaginaceae. . PINKERTON, ALLAN (1819-1884), American detective, 
was born in Glasgow, Scotland, Aug. 25, 1819. I n  1842 he emi- 
grated to  Chicago, Ill., and in 1843 he removed to Dundee, Kane 
county, Ill. Here he ran domn a gang of counterfeiters and was 
therefore appointed a deputy-sheriff of Rane county in 1846 and 
immediately afterwards of Cook county, with headquarters in 
Chicago. There he organized a force of detectives to capture 
thieves who were stealing railw*ay property. This organization 

, developed in 1 8 5 2  into Pinkerton's National Detective Agency, 



PINKNEY-PINOCLE 
since well known for its activities in  industrial disputes, etc. 
Some of his notable successes were the capture of the principals 
in  the theft of $7oo,ooo from Adams Express Company in 1866, 
and the uncovering of a plot to assassinate President-Elect Lin- 
coln in February 1861, when he arrived in Baltimore on his way 
to Washington. I n  1861 Pinkerton organized a system of obtaining 
military information in the Southern States, and from this sys- 
tem he developed the Federal secret service. One of his detectives, 
James McParlan, from 1873 to 1876 lived among the Molly 
Maguires (q.v.) in Pennsylvania and secured evidence which led 
to the breaking u p  of the organization. Pinkerton died in Chicago 
on July I, 1884. H e  published The Molly Magzlires and the De- 
tectives (1877), The Spy  of the Rebellion (1883)~ in which he 
gave his version of President-elect Lincoln's journey to Washing- 
ton; and Thirty Years a Detective (1884). 

PINKNEY, WILLIAM (1764-1822)~ American lawyer and 
statesman, was born in Annapolis, Md., on March 17, 1764. He 
was admitted to  the bar in 1786, and from 1788 to 1792 prac- 
tised in Harford county. I n  1788 he was a member of the State 
convention which ratified the Federal Constitution for Maryland 
(1788-9z), and in 1795 of the house of delegates (where in 1788 
and 1789 he defended the right of slave-owners to free their 
slaves), and from I792 to 1795 of the State executive council. 
From I 796 to 1804 he was commissioner to  England to determine 
the claims of American merchants under the Jay Treaty of 1794 
and adjusted a claim of $800,000 for  Maryland on the Bank of 
England. I n  May 1806, with James Monroe, then minister a t  
London, he was commissioned to treat with the British Govern- 
ment concerning the capture of neutral ships in  time of war: 
from 1807 to 1811, after Monroe's return to America, he was 
resident minister in London. H e  was elected to  the Maryland 
senate in  Sept. 1811 and later was attorney-general of the United 
States, until 1814. I n  Aug. 1814 he was wounded at  Bladens- 
burg. H e  served in the National house of representatives Jan.- 
April 1816, and from 1816-18 was minister plenipotentiary to 
Russia and special minister to  Naples, where he attempted to 
secure indemnity for the losses to American merchants by seizure 
and confiscation during the rule of Murat in 1809. H e  was a 
member of the committee which drew up  the Missouri Compro- 
mise (q.v.). H e  was a member of the United States Senate from 
1820 until his death, a t  Washington, on Feb. 25, 1822. 

See William Pinkney, The Life of William Pinkney (1853) (1810- 
83) ; Henry Wheaton, Some Account of the Lifer writings and 
Speeches of William Pinkney (1828). 

PINNACLE, in architecture, any vertical, decorative motive 
serving as the upper termination of a building or other form; 
hence, metaphorically, a ~ u n ~ m i t  or topmost limit. The word is 
distinguished from finial (q.v.1 as signifying a larger motive, 
sometimes of considerable complexity, whereas a finial is a single 
ornament, and from tower or 
turret by  the fact that a pinnacle 
is always a strictly subsidiary 
motive. Thus a Gothic tower 
and spire may be decorated with 
pinnacles, each one of which is  
capped by a finial. The  chief 
architectural development of the 
pinnacle was in connection with 
buttresses (q.v.) of late Roman- 
esque and Go.thic buildings, as 
the addition of a pinnacle to  a 
buttress not only added to the 
stability by increasing the weight, P I N N A C L E .  LEFT: NOTRE DAME- 

but also gave a decorative termi- PAR'S' RE'MS C A T H E D R A L ,  

nation to the vertical line. Earlier pinnacles are simple square or 
rectangular structures capped with gable roofs or small spires, 
as in St. Remi at  Reims (middle 12th century), and in the 
west front of Rochester cathedral (1130). With the develop- 
ment of the flying buttress ( q . ~ . )  pinnacles were increased greatly 
in size, and especially in France, in richness, and usually decordted 
with colonnettes on the outer corners and arches and crocketted 
gables above, sometimes with the addition of slender crocketted 

spires. Those of Notre Dame a t  Paris (end of 12th and be- 
ginning of 13th centuries) are typical. The most beautiful of 
the developed Gothic buttress pinnacles are those of the choir 
of Reims cathedral (c. I Z ~ O ) ,  in which the solid portion is 
preceded by an open shrine with a statue of an angel. I n  England, 
pinnacles were especially developed during the Decorated Period 
(q.v.) and play an important part in  the tower designs in which 
they serve to  soften the transition between a square tower and 
a spire above. Characteristic examples are those of Beverley min- 
ster ( c .  1350) and the tower of St. Mary's a t  Oxford (c. 1300). 

The modern emphasis on vertical lines, resulting from steel 
construction, has led t o  a recrudescence of the use of pinnacles, 
and, especially in the tall buildings of America, they are common 
decorations of the sky line and of the various set-backs. 

PINOCLE is a game of cards, similar to the French game 
of "bezique." I t  can be played by two, three or four persons. 

Short Pinocle is  played with two packs, from which all cards 
below the 9's are left out. The cards remaining are in  order of 
value: 9, knave, queen, king, 10, ace (high). Twelve cards are 
dealt to each player, four at  a time, and the next card is turned as  
a trump. I t  is placed under the pack, face up. If i t  is a 9, i t  is 
called the "dix" (pronounced "deece"), and the dealer scores 10 

points for turning it. If any other card is turned, either player 
who has a g of trumps, after he has taken a trick, may take up the 
turned trump into his hand, and put his 9 face up, under the pack, 
and score 10 points for his 9. The holder of the other dix may lay 
it on the table, after he has taken a trick, and add 10 to his score. 

The scoring is done by  "melding," a word which comes from a 
German verb ntelden, to  announce. After either player has taken 
a trick, he can lay the cards to be melded on the table, face up, 
and add the value of that meld to  the score, but only one meld can 
be made after each trick taken. The values of the meld are as 
follows: the dix is 10; a marriage (any king and queen of same 
suit) 20; a royal marriage ( a  king and queen of trumps) 40; 
pinocle (the knave of diamonds and queen of spades) 40; 4 aces 
of different suits 100; 4 kings of different suits 80; 4 queens of 
different suits 60; 4 knaves of different suits 40; a royal straight 
(ace, 10, king, queen and knave of trumps) I 50. 

In  melding, a t  least one new card must be laid out for each new 
meld. For instance, with spades for trumps, holding 150, the king 
and queen should be laid out first, and 40 trumps melded; then, 
after taking another trick, the ace, 10 and knave are laid down, 
and I jo  melded. Then, if the player has the knave of diamonds, 
after taking another trick, it  may be laid by the queen of spades, 
and pinocle melded. This order of melding, however, can only be 
followed when there are enough cards left in stock to be sure the 
player will have time, as no meld can be made after the last card 
is drawn from the stock. Otherwise 150 should be melded a t  once. 

The cards left after the trump is turned are called "stock cards," 
and after each trick is taken in, and laid away, face down, each 
player draws a card, the winner drawing first. After they draw, 
no player can meld until he has taken another trick. Each player 
keeps in mind a count of the cards he has taken in play. They 
count as follows: aces 11, tens 10, kings 4, queens 3, and knaves 
2 points; and he adds the total of those made to his melding score. 
The player who takes the last trick also adds 10. The total of the 
points in the two hands, including the last trick, is 250. 

A player may follow suit, trump or discard, but after the last 
stock card has been drawn, each must follow suit or trump. If 
void both of the suit and trump, he may discard. One who violates 
this law loses the cards in the tricks he has won, in that hand. The 
game is 1,000 points, and when a player who has the lead believes 
that the value of cards in the tricks he has taken, added to the 
points he has already scored, equals 1,000, he may call "out7' and 
stop the play. If he is short of the points, he loses the game. 

Auction Pinocle has generally taken the place of short 
pinocle. Only in number of cards used, the values of the melds 
and the values of the cards and dixes are the games the same. 
Only three can play auction pinocle. If a fourth takes part, each 
dealer in turn takes no cards, and sits out during the play, but 
wins or loses the same as those who play against the successf~l 
bidder. 



PINSK-PINTURICCHIO 
Fifteen cards are dealt to each player, usually three at a time, 

and a t  some time during the deal, three cards are dealt to the table, 
face down, and remain there. These are often called the "widow" 
or "dummy." Each player in turn, beginning with the eldest hand, 
may pass or may bid for the privilege of declaring the trump, and 
playing the hand. 1 5  all pass, the hands are thrown up, and there 
is a new deal. If bids are made, the first bid usually must be a t  
least 200 or 2 jo (in some clubs a t  least 300), but may be whatever 
more the bidder thinks he can make. Each following bid must be 
a t  least 10 more, and the bidding continues until two players have 
passed. A player who has passed cannot bid again on that hand. 
When two pass, the bidding stops, and the contract goes to the 
last bidder, who becomes the contractor. The contractor now turns 
the three cards in the "widow" face up on the table, and adds them 
to his hand. He declares a trump, and lays his melds on the table, 
face up. I n  addition to  the melds given above, the contractor may 
meld a "round trip" 240, if he holds a king and a queen in each 
suit, but if he makes this meld, a royal straight counts only 110. 
If these values, added, make his bid, he has won his contract, and 
the other players pay; but if, after counting his melds and dixes, 
he is short of the points bid. and his opponents refuse to concede 
the contract, he may play the hand and try to  make up the short- 
age from the count of the cards in the tricks he takes. If he feels 
he cannot make his bid, he does not play, but pays. 

If the contractor decides to play, he takes all the cards up from 
the table, lays three not melded, face down from his own hand, 
which count as a trick for him. If he fails to  lay these cards out, 
he loses. If he lays a trump he must announce it. H e  now leads, 
and the other two are partners against him. In  the play of the 
hand, every player must follow suit or trump. If void both of the 
suit led and trumps, a player may discard any card on the trick. 
If trumps are led, each player that follows must play a higher 
card and win the trick if he can. If void of trumps, he may dis- 
card. The last trick counts ten for the one who wins it. If the 
number of points made by the value of the cards in the tricks 
the contractor wins, added to the points in his meld, make the 
number that he has bid, he collects for the number of points bid, 
from the players, no matter how many points he has made. If the 
bid is 300, and he makes joo points, he can only collect for 300. 
If the contractor plays the hand and fails to make his contract, 
he must pay double. 

Each deal is a complete game, and is usually paid for at once 
by the losers. For convenience, instead of keeping a score, each 
player usually takes 25 poker chips. At the end of the hand, each 
player pays z chips for any loss under 300, 3 chips for a loss be- 
tween 300 and 340, 5 chips for a loss from 350 to 390, 10 chips 
for a loss from 400 to 440, 15 chips for a loss from 450 to 490, 
20 chips for a loss of 500. These figures are purely arbitrary. 
Players give any value they wish to each chip. At the end of the 
sitting, each player owes for the 25 chips he had at the beginning, 
and collects for a11 the chips he has won, or pays for all the chips 
he has lost. (C. L. P.) 

PINSK, a town of Poland, in the province of Polesie, at the 
confluence of the Strumen and Pina rivers, 196 mi. S.W. by rail 
of Minsk. The river Pina connects it with the fertile regions in 
the basin of the Dnieper, and, by means of the Dnieper-and-Bug 
canal, with western Poland and Prussia, while the Oginski canal 
connects it  with the basin of the Niemen. Pottery, leather, oil, 
soap and beer are the chief products of the local industries. The 
draining of the marshes around Pinsk was begun by the Russian 
government in 1872. Pinsk (Pinesk) is first mentioned in 1097 
as a town belonging to Sviatopolk, prince of Kiev. In 1132 it  
formed part of the Minsk principality. After the Mongol invasion 
of 1239-42 it  became the chief town of a separate principality, 
and continued t o  be so until the end of the 13th century. In  1320 
i t  was annexed to Lithuania; and in 1569, after the union of 
Lithuania with Poland, it  was the chief town of the province of 
Brest. Pinsk was annexed to Russia in 1795, and restored to Po- 
land in 1918. Soviet troops occupied it  in 1939, and it  was taken 
b y  Germany in 1941, during the Russian invasion. 

PINT, a liquid measure of capacity, equivalent to $ of a gallon 
(derived probably through Spanish, from Lat. pincta, picta, a 

painted or marked vessel). The imperial British pint=.57 of 
a litre, 34.66 cu. in. The United States standard p in t s .47  of a 
litre, 282 cu. in. 

PINTO, FEWNAO MENDES ( I  509-1 583), Portuguese ad- 
venturer, was born at  MontemBr-o-Velho, of poor parents, and 
entered the service of a noble lady in Lisbon. H e  embarked for 
India in 1537 in a fleet commanded by the son of Vasco da Gama, 
and for 21 years travelled, fought and traded in China, Tartary, 
Pegu and the neighbouring countries, sailing i n  every sea, and 
introducing the musket into Japan. Though he was 13 times a 
captive and 17 times sold into slavery, his gay and dauntless spirit 
brought him through every misfortune. H e  was soldier and sailor, 
merchant and doctor, missionary and ambassador; moreover, as  
the friend and travelling companion of St. Francis Xavier, he 
Lent the apostle of the Indies the money with which to build the 
first Jesuit establishment in Japan. 

I n  Jan. 1554 Pinto was in Goa, waiting for a ship t o  take him 
to Portugal, when he decided td  devote a large part of his capital 
to the evangelization of Japan. The viceroy appointed him am- 
bassador to  the king of Bungo in order to give the mission an 
official standing, and on April ~ 8 t h  he set sail with the provincial, 
Father Belchior Nunes. The missioners did not reach Japan 
until July 1556. On Nov. 14, I 556, Father Belchior and Mendes 
Pinto began their return voyage and reached Goa on Feb. 17, 1557. 
During his stay of a twelve-month there, Pinto left the company, 
being dispensed from his vows for want of vocation at  his own 
request, though a modern authority states that he was expelled 
because he was a marrano, i.e., had Jewish blood. H e  finally re- 
turned to Portugal on Sept. 22, 1558, and settled a t  Pragal near 
Almada, where he married and wrote his famous book, the Pere- 
grination; the ms., in fulfilment of his wishes, was presented by 
his daughter to  the Casa Pia for penitent women in Lisbon, and 
it was published by the administrators in 1614. Philip 11. of 
Spain gave him (1583) a pension for his services in the Indies. 
But the reward came too late, for he died on July 8. 

Pinto was on the whole a careful observer and truthful narrator, 
but he invented on occasion, and often repeats stories a t  second 
hand. Some witty Portuguese parodied his name into Ferncio, 
nzenfes? Minto!  ("Ferdinand, do you lie? I do!"); and the 
English dramatist Congreve only expressed the general opinion 
of the unlearned when he wrote in Love  for  Love ,  "Mendes Pinto 
was but a type of thee, thou liar of the first magnitude." I n  
the narrative portions of his work Pinto's style is simple, clear and 
natural. H e  did for the prose of Portugal what Camoens did for 
its poetry. 

The Peregrination has gone through many editions subsequent to 
that of 1614, and in 1865 Castilho published excerpts in his Livraria 
classica portugueza with an interesting notice of Mendes Pinto's life 
and writings Versions exist in German (3 editions), French (3 
editions), Spanish (4 editions), and in English by Henry Cogan, 
London (1663, 1692 and-abridged and illustrated, with introduction 
by Arminius Vambkry-1891). Cogan omits the chapters relating to 
Mendes Pinto's intercourse with, and the last days of, St. Francis 
Xavier, presumably as a concession to anti-Catholic prejudice. 

See Christovjo Ayres, Fernho Mendes Pinto (Lisbon, 1904). Fernho 
Mendes Pinto e o Japio (Lisbon, 1906) ; also Sz~bsidio$ . . . para a 
biographia de Fernho Mendes Pinto by Jordjo de Freitas (Coimbra, 
1905). 

PINTO. The brown, black and blue spots of discoloration of 
the whole body endemic in Mexico, Panama, Colombia and Vene- 
zuela, and known under the name were first held by Gastambide 
(Presss med.  Belge, 1881, Nos. 33-41) as due to  a vegetable 
parasite, whose spores and mycelial filaments may be detected 
among the deeper rows of cells of the rete mucosum. The disease 
appears to be one of poverty, but it  is contagious, and is some- 
times seen in the well-to-do. In  villages of Tabasco (Mexico) it 
is said that 9% of the people thus suffer. 

PINTURICCHIQ (14 j q - I S I ~ ) ,  Italian painter of the 
Umbrian School, whose full name was BERNARDINO DI BETTO 
(BENEDETTO) DI BIAGIO, the son of a citizen of Perugia, Benedetto 
or Betto di Biagio. H e  was probably a pupil of Fiorenzo d i  
Lorenzo; and the two masters appear to have co-operated in the 
execution of the "Adoration of the Magi" from S. Maria Nuova, 
now in the Pinacoteca of Perugia. After assisting Perugino in 



the execution of his frescoes in the Sistine Chapel, Pinturicchio 
was employed by Niccolo Buffalini, advocate to the papal con- 
sistory, to  decorate a little Gothic chapel in Ara Coeli on the 
Capitol with frescoes illustrating the life of San Bernardino of 
Siena. These frescoes were probably executed about 1484. They 
show the master a t  his best. The colouring is exceedingly har- 
monious, the landscape backgrounds full of atmosphere. Pintu- 
ricchio was employed by the Della Rovere family t o  decorate a 
series of chapels in the church of S. Maria del Popolo. The 
"Adoration of the Shepherds," in the chapel built by Cardinal 
Domenico della Rovere, was probably done about I 500. In  the 
lunettes under the vault Pinturicchio's assistants painted small 
scenes from the life of St. Jerome. 

The last paintings completed by Pinturicchio in this church 
were the frescoes on the vault over the retro-choir, a very rich 
and well-designed piece of decorative work, with main lines ar- 
ranged to suit their surroundings in a very skilful way. No finer 
decoration of a quadripartite vault exists. 

I n  1492 Pinturicchio was summoned to Orvieto, where he 
painted two Prophets and two of the Doctors in  the duomo. I n  
the following year he returned to Rome, and was employed by 
Pope Alexander VI. (Borgia) to decorate a suite of six rooms in 
the V a t i c a ~  which Alexander had just built. Of these rooms, 
called after their founder the Appartamenti  Borgia, five still re- 
tain his frescoes. The upper parts of the walls and vaults are 
not only covered with painting, but further enriched with delicate 
stucco work in relief. Pinturicchio employed many assistants. The 
second room, however, with scenes from the lives of saints, was 
painted by the master himself, and contains one of his famous 
works, "The Dispute of St. Catherine." 

On the vault of the sacristy of S. Cecilia in Trastevere, Pin- 
turicchio painted the Almighty surrounded by the Evangelists. 
During a visit to Orvieto in 1496 Pinturicchio painted two more 
figures of the Latin Doctors in the choir of the duomo-now, like 
the rest of his work a t  Orvieto, almost destroyed. 

Among his panel pictures the following are the most important. 
An altarpiece for S. Maria de' Fossi a t  Perugia, painted in 1496- 
1498, now moved to the picture gallery, is a Madonna enthroned 
among saints, graceful and sweet in expression. Another fine 
altarpiece, similar in  delicacy of detail, and probably painted about 
the same time, is that in  the cathedral of San Severino-the 
Madonna enthroned looks down towards the kneeling donor. The 
Vatican picture gallery has the largest of Pinturicchio's panels- 
the Coronation of the Virgin, with the apostles and other saints 
below. Several well-executed portraits occur among the kneeling 
saints. Other panel paintings by Pinturicchio exist in the cathedral 
of Spello, i n  the Siena gallery, a t  Perugia, and in the collection 
of the Earl of Crawford a t  Haigh Hall. 

I n  1501 Pinturicchio painted several fine frescoes in S. Maria 
Maggiore a t  Spello-all very decorative and full of elaborate 
architectural accessories. One of them. the Annunciation, is signed 
"Bernardinvs Pintvrichivs Pervsinvs." The most striking of all 
Pinturicchio's frescoes, both for brilliance of colour and their 
wonderful state of preservation, are those in the cathedral library 
at  Siena, a large room built in  1492 by Cardinal Francesco Pic- 
coloinini. afterwards Pius 111. I n  1502 the cardinal contracted 
with Pinturicchio to  decorate the whole room with arabesques on 
the vault, and on the walls ten scenes from the life of Aeneas 
Sylvius Piccolomini, Pius II. ,  the uncle of Cardinal Francesco. 

The contract specially provided that the cartoons, their trans- 
ference on to the walls, and all the heads, were to  be by Pinturic- 
chio's own hand, thus contradicting Vasari's assertion that the 
cartoons were the work of Raphael. The series were finished in 
1507. Outside the library, over the door, we have the coronatio.1 
of Pius 111. in which he has introduced his own portrait, and 
standing by him is a youth who bears some resemblance to 
Raphael. I n  1513, the year of his death, he painted a highly 
finished panel with Christ bearing His Cross, now in the Palazzo 
Borromeo in Milan. H e  died a t  Siena, on Dec. 11, 1513, and is 
ranked as one of the greater Umbrian painters. His worth has 
been undervalued, partly owing to the dislike which tinges Vasari's 
biography of him. Even Crowe and Cavalcaselle hardly did him 

justice. G. Morelli has however disproved the myth that Raphael, 
then a youth of 20, supplied cartoons or drawings for the aged 
master in his work in the Libreria del Duomo, Siena. These 
drawings (Venice) are not by Raphael but by Pinturicchio. 

See G. Morelli, Italian Masters i n  German Galleries (1883) ; 
Vermiglioli, MCmoire di Pinturicchio (Perugia, 1837) ; and the valuable 
notes and appendix of Milanesi's edition of %sari, iii. 493-531 (Flor- 
ence, 1878) ; E. Steinmann, Pinturicchio (Leipzig, 1898) ; E. M. PhiI- 
lipps, Pinturicclzio (1901) ; W .  Bombe, Geschichte der Peruginer Mal- 
erei (1912). 

PINWELL, GEORGE JOHN (1842-1875), British water- 
colour painter, was born a t  Wycombe, and educated at  Heather- 
ley's Academy. Like Frederick Walker and A. B. Houghton, he 
belonged to a group whose style was derived from drawing upon 
wood for book illustration. As he died young his works are 
few, but their promise was great. His earliest drawings appeared 
in Lilliput Leve'e. H e  did a little work for F u n  and executed sev- 
eral designs for the silversmiths, Elkingtons. I n  1863 his first 
drawing appeared in Once a W e e k ,  and from that time his work 
was in constant demand in current periodicals. His most impor- 
tant productions, made for the Dalziel brothers, were illustrations 
of Goldsmith, of Jean Ingelow's poems, Robert Buchanan's Bal- 
lads of the Afec t ions ,  and the Arabian A7ig/zts. Of Pinwell's pic- 
tures in colour, which are distinguished by  a remarkable, jewel- 
like quality and marked by his strong love of pure, bright colour 
and opalescent effect, the chief are the two scenes from the Pied 
Piper o f  Hamelin, Gilbert h Becket's Troth ,  O u t  of Tune  or T h e  
Old Cross, A Seat  i n  S t .  James's Perk, and T h e  Elixir of Life.  

I n  1874 Pinwell fell seriously ill and went to  Africa for the win- 
ter. He painted several remarkable pictures a t  Tangier, but he 
returned to die on Sept. 8, 1875. 

See G. C. Williamson, Life o f  George J .  Pinwell (1900). 
(G. C. W.; X.) 

PINZON, a family of Spanish navigators, of Palos in Anda- 
lusia, three members of which-Martin Alonzo, Francisco and 
Vicente Yaiiez, brothers-were associated with Columbus in the 
discovery of America. 

MARTIN ALONZO PINZON, born about the middle of the 15th 
century, in the expedition of 1492, commanded the "Pinta," on 
which his brother Francisco was pilot. On Oct. 6, he suggested 
to Columbus (when already in the longitude of the Bermudas) 
to change the course of the expedition from due west to south- 
west; on Oct. 7 this suggestion was adopted, bringing the fleet 
to the landfall a t  Guanahani (San Salvador, Watling Island) in 
the Bahamas (Oct. 12, 1492). On Nov, 21, near the east end 
of the north coast of Cuba, he left Columbus, making eastward in 
search of the supposed gold-land. On Jan. 6, 1493, he rejoined 
the admiral, but on the return journey again left him and landed 
at  Bayona in Galicia. H e  died soon afterwards. 

I'ICENTE Y A ~ E Z  PINZON commanded the "Nina" in 1492-1493 
and remained loyal to  Columbus throughout. I n  after years he 
made important discoveries on his own account. I n  December 
1499 he sailed with four caravels across the Atlantic to  the south- 
west, and on Feb. 7, 1500, he landed a t  Cape S. Agostinho, near 
its most easterly projection (called by  him Cape Santa Maria 
de la Consolacion). Proceeding southwards a short distance, he 
then turned north, followed the coast to  the north-west, discov- 
ered the Amazon estuary, and went a s  far as what is now Costa 
Rica. After touching a t  Haiti, and losing two of his vessels 
among the Bahamas, Vicente returned to Palos in September 
1500. Although he was created governor of the newly discovered 
lands by Ferdinand and Isabella, he did not take possession. I n  
1507 he sailed with Juan Diaz de Solis along the east coast of 
Central America. I n  1509, again with D e  Solis, he coasted the 
Atlantic side of South America as fa r  as the La Plata estuary, 
hoping to find an opening westwards leading t o  the Spice Islands. 
According to Herrera, he reached 40" S., not recognizing the L a  
Plata and turning back about the mouth of the Rio Negro, but 
this is probably a n  exaggeration. After 1523 all traces of Vicente 
are lost. 

See Navarrete, Coleccion de viajcs; Washington Irving's Columbus, 
Bk. XIV., ch. ii.; bibliography in Joaquim Caetano da Silva's L'Oyapoc 
et I'Amazone (Paris, 1861) ; Herrera, Indias Occid., Dec. I . ,  lib. vi. cap. 
1 7 ;  lib. vii., caps. I and g (Madrid, 1730) ; Oviedo, Hist. general de las 



PIOMBINO-PIPERACEAE 
Zndias, lib. 
firdkunde, 
ungen, pp. 
sus oia~es, 

, xxiii. cap. I (Madrid, 1852) ; 0. Peschel, Geschichte der 
pp. 230, 233, 249 (iviunich, 1865) ; Zeiiaiicr drr Eiitdick- 
305, etc., 426; Jose Maria Asensio, Cristoval Colon, su vide, 
sus descobrimzentos (Barcelona, 1891) ; Cesareo Fernandez 

Duro, Colon e Pinzon. 
PIOMBINB, a seaport of Tuscany, Italy, in the province of 

Livorno, 8 mi. by rail W.S.W. of Campifilia Marittima (which is 
53 mi. S.S.E. of Pisa), 62 ft. above -sea-level, a t  the southern 
extremity of the peninsula of the Monte Massoncello Pop. 
(1936) 19,966 (town) ; 27,672 (commune). I t  is the port of em- 
barkation for Elba, the nearest point of which is about 6 mi. to 
the southwest, and originally belonged to Pisa. I t  gives the title 
of prince to  the Buoncompagni Ludovisi family, who, however, 
no longer own it. Large iron-smelting and tin plate works are 
situated here. In  1938 5,812 ships, of 1,455,000 tons, entered and 
cleared the port. Of this number, 5,794 ships of 1,393,000 tons 
were Italian. 

PIQTRKOW, a town of Poland, in the province of Lodz, 
go mi. southwest of Warsaw and 5 mi. west of the river Pilica. 
Pop. (1938) 51,300. I t  is a well-kept town, with numerous gar- 
dens, and has flour-mills, saw-mills, tanneries, agricultural ma- 
chincry ;~o;ks, and breweries. One of the oldest towns in Poland. 
Piotrk6~v was in the I 5th and 16th centuries the place of meeting 
of the diets, and here the kings were elected. The town was cap- 
tured by German troops in 1 6 ~ ~ ,  at  the outset of World War 11. 

PIOZZI, HESTER LYNCH (1741-I~ZI) ,  English writer, 
well known as the friend (Mrs. Thrale) of Samuel Tohnson. was 
born on Jan. 16, 1741, her father being john ~ a l u s b u ; ~  of ~ d b b e l ,  
Carnarvonshire. In  I 763 she married Henry Thrale, a rich South- 
wark brewer, whose house was at  Streatham on the south-east 
corner of Tooting Bec Common. There was very little sympathy 
between the lively girl and Thrale, who was 13 years her senior, 
but gradually she drew round her a distinguished circle of friends. 

She was introduced to Samuel Johnson in 1765 by Arthur 
hfurphy, who was an old friend of her husband's. In  I 766 Johnson 
paid a long visit to Streatham, and from that time was more or 
less domesticated with the Thrales. (See  JOHNSON, SAMUEL.) 
Fanny Burney was another of her friends. She was very sensitive, 
and sometimes thought that ,Mrs. Thrale gave herself airs of 
patronage. Meanwhile, in 1772, Thrale was threatened with 
bankruptcy. The situation was saved by his wife's efforts, and in 
the next year Thrale travelled, leaving her in charge of his affairs. 
H e  was twice returned for the borough of Southwark, chiefly 
through her efforts. I n  1781 Thrale died, and Dr. Johnson helped 
the widow with her business arrangements, advising her to keep on 
the brewery, until she "cured his honest heart of its incipient 
passion for trade, by letting him into some, and only some, of its 
mysteries." The brewery was finally sold for f135,ooo. 

Mrs. Thrale had met Gabriele Piozzi, an Italian musician, in 
I 780. I n  1784 they were married. Johnson told Miss Burney that 
he drove the memory of Mrs. Thrale from his mind, burning every 
letter of hers on which he could lay his hand. The Piozzis presently 
left England to travel in  Italy. At Florence they fell in with 
Robert Merry and the other "Della Cruscan" writers ridiculed 
by William Gifford in his Maeviad and Baviad, and she con- 
tributed some verses to their Florence Miscellany in 178j. In 
1786 she published Anecdotes of the  late Sa?nuel Jolznso?~, during 
t he  last twen ty  years of his  l i fe ,  which was severely criticized by 
Boswell. She was ridiculed by "Peter Pindar" in Bozzy and 
Piozzi;  or t he  Brit ish Biographers, A T o w n  Eclogue (1786). But 
though Miss Burney and some others held aloof, the Piozzis found 
plenty of friends when they returned to London in 1787. Piozzi 
died at  Brynbella, a villa he had built on his wife's Flintshirt 
estate in 1809, and Mrs. Piozzi gave up her Welsh property to her 
adopted son, and spent most of the rest of her life at Bath anc 
Clifton. She retained her vivacity to the last, celebrating her 80th 
birthday by a ball to six or seven hundred people at  Bath. She 
died a t  Clifton on May 2, 1821. 

From 1776 to 1809 she kept a note-book which she called "Thrali- 
ana." Her well-known poem of the "Three Warnings" is to be found 
in many popular collections. Letters to and f rom the late Samuel 
Johnson appeared in 1788; Observations and Rejections made in thc 
course o f  a Journey through France, Italy and Germany, in 1789 
and in 18or she published Retrospection; or a review of the mosi 

~triking and important events, characters, and situations . . . whiclz 
'kg last e igk t ee~  hzndred yar r  Imue Q Y P T P I L ~ P ~  t o  the view of man- 
kind (1801). 

See Letters and Literary Remaitts o f  Mrs. Piozzi (Thrale) ,  edited 
with notes and an  Introdzcctory Account of her Life and Writings 
by A. Nayward (1861) ; Piozziana; or Recol1ection.s o f  tke  late Mrs. 
Piozzi by a Friend (1833), the anonymous fr~end being Edward 
hfangin (1772-1852); L. B, Seeley, Mrs. Thrale, aftercvards Mrs. 
Piozzi . . . (1891), and G. Birkbeck Hill, John~onian ~Viscellanies 
(1897) ; also Percival Merritt, T ~ P  True Story of the So-called Love 
Letters o f  Mrs. Piozzi (rgzS), which exposes the! misrepresentation 
3f the "love letters" to Wllliam Conway the actor written when she 
was an old lady and published in 1843. Copies of these letters are 
shown to be mideading. See also JOHNSON, SAMUEL-: Bibliography. 

PIPE, a hollow stem of clay, wood or other material ~ ~ i t h  a 
bowl at  one end used for smoking tobacco, opium or  other nar- 
cotic, or any medicinal substance. See PIPE SMOKING and 
TOBACCO PIPE. 

PIPE and TABOR, a popular mediaeval combination of a 
small pipe or flageolet a i d  a small drum. The tabor being fastened 
to the performer's iefr elbow, the hdnds reniained free, the right 
beating the little drum with a stick to mark the rhythm, while 
the left held and fingered the pipe with thumb and first two 
iingers. The pipe and tabor are said to be of Proven~al  origin. 

PIPE CLAY. A natural clay, one of the names given to im- 
pure kaolin or china clay. I t  occurs in beds where kaolin has 
been washed away from its original site and deposited in a hol- 
low. I t  is used to make primitive tobacco pipes and for  whitening 
military belts, etc. 

PIPE-FISH, the name given to fishes which, with the sea- 
horses, form the family Syngnathidae of the order Solenichtlzyes. 
The pipe-fishes are long and slender, with the body encased in 
bony rings, and a small, toothless mouth at  the end of a long, 
tube-like snout; the gill-filaments are reduced in number and ap- 
pear as rounded lobes or tufts. About IOO species are known from 
warm seas and a few from rivers. Pipe-fishes frequent seaweeds 
snd swim slowly by rapid undulations of the small dorsal fin. 

PIPE-LINE : see PETROLEUM. 
PIPER, CARL, COUNT (1647-1 716), Swedish statesman, was 

born a t  Stockholm on July 29, 1647. In  1689 he was made one 
of the secretaries of state, and Charles X I  recommended him on 
his deathbed to his son and successor, Charles XII. Piper be- 
came the most confidential of the new sovereign's ministers. I n  
1697 he was made a senator and set over domestic affairs while 
still retaining his state-secretaryship. I n  1698 he was created a 
count, in 1702 appointed chancellor of Uppsala university and 
during the first half of the Great Northern War, as the chief of 
Charles's perambulating chancellery, he was practically prime 
minister. But he belonged to the school of Bengt Oxenstjerna 
( q . ~ . )  and was therefore an avowed advocate of a pacific policy. 
H e  protested in vain against nearly all the military ventures of 
Charles XII ,  e.g., the War ,of Deposition against Augustus of 
Saxony and Poland, the invasion of Saxony, the raid into the 
Ukraine Again and again he insisted that the pacific overtures 
of Peter the Great should at  least be fairly considered, but his 
master was always immovable. Piper was taken prisoner a t  
Poltava ( I  709) and died a t  Schliisselburg on May 29, I 716. 

See W .  L. Svedelius, Count Carl Piper (1869). (R. N. B.) 

PIPEHACEAE, the pepper family, a large group of tropical 
herbs. vines and small shrubs with simple leaves having a char- 
acteristic pungent taste, the numerous small flowers, lacking both 
calyx and corolla, crowded in dense spikes Most of the species 
belong in two genera. Piper with more than 2,000 described spe- 
cies and Peperomia with more than 1,200. Six other small genera 
are usually recognized. The family is of considerable economic 
importance, yielding as it  does pepper (q . v . ) ,  the product of sev- 
eral species; black and white pepper. derived from the fruits of 
Piper nigrum; long pepper, the product of Piper o f ic inarum and 
P. longum, and Ashanti pepper, the product of P. clfuii .  Cubehs 
( q  v.) is the fruit of Piper czlbeba. The leaves of Piper betle are 
widely used in the orient for chewing with slices of betel nut 
(Areca catechu) and lime, while kava (q .v . )  is a stimulating drink 
widely used in Polynesia prepared from the roots of Piper lati- 
f o l i z~m ( P .  methys t icum) .  (E D. ML.) 



PIPERAZINE-PIPE SMOKING 
PIPERAZINE, a colourless crystalline solid melting at 104' 

C and boiling at  145' C, soluble in water and used medicinally as 
a uric acid eliminant. Piperazine, C4Hl0N2, was first obtained by 
A. v. Hofmann by the action of ammonia on ethylene dichloride 
o r  dibromide. I t  is manufactured from the latter dihalide and 
aniline, the intermediate product, diphenylpiperazine, being con- 
verted successively into its dinitroso-compound and piperazine. 

PIPERINE, an alkaloid (see ALKALOIDS) found in the fruits 
of certain peppers. I t  forms white prisms, melts a t  128"-129' C, 
is almost insoluble in water, but readily so in alcohol or ether, and 
is a very weak base, salts being only formed with mineral acids, 
and these are dissociated by water. Alcoholic potash decomposes 
piperine, C,,H,,O,N, into piperidine, CSHI1N, and piperic acid, 
Cl~HIoO,, indicating that the alkaloid is a piperidide of piperonylic 
acid. I t  was synthesized (Rugheimer, 1882) by the action of 
piperonyl chloride on piperidine. 

PIPERITONE is the sole ketonic constituent of eucalyptus 
oils, from which it  may be either fractionally distilled or extracted 
with sodium bisulphite. I t  occurs in the "peppermint group" of 
eucalyptus leaf-oils, in association with I-a-phellandrene, and 
has been found altogether in 23 species; these grow mainly in 
south-eastern Australia and Tasmania, and are characterized by a 
butterfly-wing leaf-venation. A maximum content of about 4576 
of piperitone is reached in the oil of the Broad-leaved Peppermint 
(E. dives). Piperitone, CI,HleO, A'-menthen-3-one, is a colour- 
less liquid (b p. z32'), with an odour of peppermint. The euca- 
lyptus ketone is laevo-rotatory, with [a] 5-53.9' ; but d-piperitone, 
having [a]&62.5", has been isolated from the essential oil of a 
Himalayan grass, Andropogon J-warancusa. The optically active 
ketone racemizes easily, owing to enolization. \{'hen hydrogenated 
according to Paal's method, 1-piperitone yields mainly d-iso- 
menthone, and by  reduction in other ways it  has been used com- 
mercially as a source of dl-menthol. I t  may be oxidized to thymol. 

PIPERNO (anc. Privernum), now called Priverno, a town of 
the province of Littoria, Italy, 54 mi. S.E. of Rome by rail. Pop. 
(1936), 7,812 (town), I 3,631 (commune). The mediaeval town 
was founded in the 10th century on a hill 490 ft. above sea-level, 
by refugees from the Roman town of Privernum, lower down 
(118 ft. above sea-level) on the highroad, I$ mi. to the north, a t  
the mouth of a low pass leading through the Volscian mountains 
t o  the valley of the Sacco. Here are scanty remains of the Roman 
period, though the ruins are largely mediaeval. The ancient LTols- 
cian town probably stood on the site occupied by the mediaeval 
and modern town. Privernum was captured in 329 B.C , and in 318 
the tribus Oufentina was founded (see LATIUM). The mediaeval 
town has a picturesque piazza, with a Gothic cathedral (1a83), 
and a Gothic town-hall; and Gothic churches. Polygonal terrace 
walls of the Roman or pre-Roman period exist in the vicinity 
See H. H. Armstrong in American Journal of Archaeology (i911), 
44 sqq., 170  sqq., 386 s99. 

PIPE ROLLS or the Great Rolls of the Exchequer are a long 
series of financial records of the English crown. The first extant 
Pipe Roll is that for the g ~ s t  year of the reign of Henry I .  The 
continuous series begins with the second year of Henry 11,'s 
reign and the annual succession of rolls is almost unbroken till 
1834, when the last relics of the ancient financial system of the 
Bnglish mediaeval kings were swept away. The most plausible 
explanation of the name Pipe Rolls is that when rolled up  and 
stacked in their presses the rolls looked like pipes. Up to the be- 
ginning of the 13th century the Pipe Rolls are the only consecu- 
tive series of official records which have survived; i t  was not 
until the reign of John that the Chancery records were systemat- 
ically preserved. Therefore, the value of the Pipe Rolls for the 
last half of the 12th century can hardly be overestimated. By 
them the narratives of the chroniclers can be checked, and from 
them most of our knowledge of the actual working of the legal 
system in Henry 11.'~ reign comes. They are a mine of informa- 
tion about the personnel of the government and the gradual de- 
velopment of the new administrative offices. They are the best 
authority for the descents of the great families of feudal Eng- 
land. For the historian of English towns they provide a vast mass 
of material. Calculations as to the amount of the royal revenue 

have been made from them, but such calculations can only be 
approximate, since much money was paid directly into the king's 
privy purse and recorded in no roll that survives. 

Consisting of a varying number of skins of parchment about 14 
inches wide and a yard long sewn together at  the top, the rolls are 
not easy to consult. Their matter too is not easy reading, nor 
their method of book-keeping easy to understand. The accounts 
are entered county by county, the sheriff being responsible for 
the account of his shire. Other accounts, known as foreign ac- 
counts, appear sometimes on the rolis, accounts of royal manors 
by their custodians, accounts of escheats, or of towns. The clerks 
enter debts long after all hope that they may be paid has passed 
away. I n  1883 the Pipe Roll Society was formed to publish the 
rolls up t o  1200. I t  hopes to  carry the work up to the end of John's 
reign. In  later centuries, the Pipe Rolls lose much of their impor- 
tance, but interesting matter can be found in the foreign accounts 
which continue to  appear on the rolls. When the escheat rolls 
begin one great source of foreign accounts is lost to the Pipe 
Rolls. In  this way by a process of splitting off, arid the setting 
up of new accounting offices the ancient sheriff's account recorded 
in the Pipe Rolls becomes insignificant and stereotyped. The 
continuation of the series t o  1834 is a remarkable illustration of 
English administrative conservatism. (D. M. S.) 

PIBERONAL, an aromatic aldehyde with an agreeable smell, 
resembling that of heliotrope. I t  forms long colourless crystals, 
which melt a t  37" C and boil a t  263' C and is much used in 
perfumery. I t  is only slightly soluble in cold water, but readily 
soluble in alcohol and in ether. I t  is also called heliotropine, and 
is protocatechuic aldehyde methylene ether, CH,O,.C,H,CHO. 
I t  is prepared by oxidizing piperic acid with potassium perman- 
ganate (R. Fittig, 1869), by  condensing methylene iodide with 
protocatechuic aldehyde (R.  Wegscheider, 1893), or by oxidizing 
isosafrole with chromic acid. When heated with dilute hydro- 
chloric acid to 200' C it  yields protocatechuic aldehyde, CIHeOa. 
and carbon. I t  readily combines with sodium bisulphite and with 
various bases (ammonia, aniline, methylamine, etc.). 

PIPE SMOKING. The original source of the idea of 
smoking must be sought in  the sense of smell. This was much 
keener in primitive man than in man of the more advanced stages. 
With the pleasure derived from aroma, there was probably a sense 
of mystery a t  the sight of the smoke rising up  into the air. Thus 
there was an element of religious ceremony in the burning of 
pleasant-smelling substances among primitive folk, in whatever 
part of the world we may be able to  study their ways. 

The ritual element is enhanced by another circumstance. Herod- 
otus, in the fifth century B.c., describes a practice of the Scyth- 
ians, a Mongol people settled in south-eastern Europe, between the 
Carpalhian mountains and the River Don. Throwing the leaves 
of a certain plant (which was probably hemp) upon a fire, they 
sit round and, inhaling the smoke, "they grow drunk with the 
fumes as the Greeks do with wine," until they jump up and 
begin to dance and sing. Herodotus seemed to regard this simply 
as an orgy; but inhalation was certainly used to produce a 
super-normal condition of mind in many parts of the world. 
When Columbus discovered America, he found the habit estab- 
lished of inhaling tobacco, to induce a state of trance, during 
which visions were seen, which were accepted as divine revela- 
tions. The intoxicating vapour a t  Delphi which inspired the Pyth- 
ian priestess may have been artificially produced, since no natural 
source has been found. 

The invention of an implement to concentrate the smoke was 
an advance. Such an implement is the Y-shaped tube described 
by G. Fernandez de Oviedo in his History of the Indies (1535). 
The two horns of the "Y" were inserted in the nostrils, and smoke 
from tobacco burning in a censer was drawn up through the tube. 
This was the ceremonial method of smoking prevalent in the 
Antilles when Columbus and his followers reached them, side by 
side with a common use of the tobacco-leaf rolled up and 
smolced like a cigar. Bernal Diaz, who accompanied Cortez t o  
Mexico, describes the inhalation of tobacco through a tube. But 
we have much earlier evidence from Mexico. At the ruined city 
of Palenque, in the southern province of Chiapas, there are the 
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remains of a "Temple of the Cross," which seems to belong t o  I 
the beginning of the second century A.D. Eiere, on one of two 
stone slabs on either side of a doorway, is represented a figure of 
a priest, clad in a jaguar-skin cloak and a head-dress representing 
a mythical bird, who is blowing out a smoke-offering through a 
straight tube. This Palenque sculpture is the work of the Mayas, 
the mysterious race which preceded the Toltecs and the Aztecs in 
Mexico. Other Maya sculptures portray the straight smoking- 
tube, both as an emblem in one of the hands of Chat, the god 
alike of rain-and-thunder and of fertility, and as an apparently 
ordinary implement for smoking. Lionel Wafer, a t  the end of the 
17th century, speaks of a roll of tobacco, aft. or 3ft.  long and as 
thick as a man's wrist, being lighted by a boy, and the smoke 
being puffed into the faces of a company who made funnels of 
their hands and inhaled it. 

Whatever the original use of the straight tube (which is found 
in a variety of materials-bone, wood, cane, stone of kinds not 
too hard to  work, and pottery), the use of it as a pipe for tobacco 
ages before America was discovered by the early European ad- 
venturers is well established. The first modification of the type 
is that fo~ lnd  in the burial-mounds of the M r ~ q k o g e ~  Tndians, in 
the south-eastern portion of what is now the United States. The 
tube is bent up a t  one end, with a widening of the "bowl" formed 
by this end. Pipes on these lines were obviously the model for  
the clay pipe as known to Europe, which is only natural, since the 
first Europeans to introduce the use of the tobacco-pipe into their 
own countries learned the habit of smoking not from the West 
Indies, but from the Indians of the eastern mainland. 

The next modification of the tube, which is found in Ohio and 
Virginia in the burial-mounds of another Indian tribe, the Algon- 
quins, converts it  from a one-piece to  a two-piece pipe. What- 
ever the material used, usually some kind of stone, the stem 
was liable to  be broken, necessitating a makeshift stem, if the 
bowl was to  continue in use. From this the transition is easy to 
a bowl alone, into which a wooden stem could be inserted. 

While the tobacco-pipe was thus evolving in North America 
apparently a two-piece pipe arose independently in South 
America. I n  the upper part of the southern continent true pipes 
were not used, though the Y-shaped tube, of which we have 
already heard, was employed for inhaling snuff. Otherwise cigar- 
smoking was the ordinary form of indulgence in tobacco. But in 
South Brazil in 1650 the traveller Jan Nieuhoff found a great 
Indian tribe smoking pipes with bowls made of nut-shells and 
with stems of reed or hollowed wood. This kind of pipe, with a 
small bowl, was the prototype of the pipes of Turkey, Persia 
and the Far  East, since the Portuguese took it  with them from 
Brazil along their trade-route in the Old World. Much larger 
pipes were also used by the same ~~~~.li~~ tribe, with bowls of 
stone, clay, or wood, and are found to-day among their descend- 
ants, now living on the Upper Amazon. 

The two-piece pipe is also found in the steppes of Central and 
Western Asia, and the Kalahiri region of South Africa. Both 
these are woodless countries, scantily inhabited by people mostly 
nomadic. Here "earth-smoking" is found. The most primitive 
method is to  dig a small pit in  the ground, to serve as a bowl; 
to  insert a stick through the earth to  the bottom of this pit; and 
then t o  withdraw the stick, leaving a hollow tube. The smoker 
has to  lie flat on the ground and apply his mouth to the end of the 
tube. An improvement on this uncomfortable method is the 
fashioning of a rough bowl of clay above the surface of the 
ground, with a tube formed as before with the aid of a stick. 
Such a n  earth-pipe, w h e ~  dry, can be detached and carried about. 
The insertion of a separate mouthpiece into the end of the 
hollow tube would convert i t  into a two-piece pipe. I n  quite a 
different part of the world, among some of the North American 
Indians, a hollow reed stuck into a bowl made of wet clay is said 
to  serve as an emergency pipe. 

The credit of the first invention of the pipe cannot be assigned 
to any one people nor is it  certain that smoke proceeded always 
from tobacco-leaf. There is hemp, which, in many parts of the 
world at  least, long preceded tobacco. There are many herbs, such 
as henbane, which were coinnionly used in Europe, for how many 

centuries we do not know. Opium-smoking, on the other hand, is 
a late developmenr. Eariy evidence concerning rhe tobacco-pipe 
comes from America only, for the reason that the tobacco-plant 
is a native of America. The theory that both the plant and 
the habit of smoking derived originally from Africa and reached 
the western coast of America by way of the Indian and Pa- 
cific Oceans, rests on an insufficient basis. Smoking, no doubt, 
is a custom of great antiquity in Africa; but it is the smoking of 
hemp, as exemplified notably among the Bushmen of the Kalahlri 
Desert. The evolution in Africa of the pipe for hemp-smoking 
has, so far  as we can tell, been from the earth-pit, through the 
simple tube, to  the Dakka (hemp) pipe, which is the ancestor of 
the water-pipes of various kinds used for tobacco in the East. 
Among the Bushmen an animal's horn, generally an antelope's, is 
used as the water-vessel. Among other African tribes ox-horns, 
gourds, bamboos and wooden stems are to be seen. I t  was thus the 
African hemp-smokers who gave to the smokers of tobacco this 
idea of using a pipe in which fumes should be filtered and cooled 
by passing tllrOagll water. 

See A. Dunhill, The Pipe (1924) ; the British Museum Handbook to 
the Ethnographical Collectlolz (znd ed. Igz5) ;  the British 
 id^ t n  the , q ~ ~ ~ ~  co!lectiolz (1923). (.4. D.) 

PIPIL, a dialect of the Nahuatl or Aztec language. I n  south- 
ern Mexico, Guatemala and western Salvador there are four 
groups of Indians who speak a Nahua dialect, related to  but more 
primitive than Aztec. These four groups are: ( I )  Pipi1 of Soco- 
nzfico, (2) pipil of the upper Motagua. valley, (3) Pipil of Es- 
cuintla, and (4) Pipil of Salvador. At the time of the Spanish con- 
quest several explanations of the presence of these Mexican In- 
dians in Central America were given by the natives. I t  was said 
that the Aztec emperor, Ahuitzotl (1486-ISO~), sent colonists to  
spy out the land and prepare for a never accomplished conquest. 
This tale fails t o  account for the large and well-built cities occu- 
pied by the Pipil. More generally it  is thought that they were 
Toltec (9.v.) who either migrated from Mexico with one of the 
early priest-kings named Quetzalcoatl, or, more probably, fled 
after the downfall of the Toltec empire in the 11th century. The 
Spanish historian Juan de Torquemada in support of the last 
hypothesis has preserved a significant migration legend. NU- 
merous ruined cities are attributed to the Pipil by archaeologists. 
Of these the most important are Sanra Lucia Cazumalhualpa and 
Baul in Guatemala and Chalchuapa, Cihuatan and Tehuacan in 
Salvador. These sites yield characteristic stone carvings and pot- 
tery types. The present culture of the Pipil varies from village to  
village. I n  general it  reflects that of their neighbours such as  
the QuichC ( q . ~ . ) .  

BIBLIOGRAPHY.--Juan de Torquemada, Monarquia Indiana, lib. iii. 
cap. 40 (1723) ; Diego Garcia de Palacio, Relacidn (1860), for ancient 
customs; Walther Lehmann, Zentral Amerika ( ~ g z o ) ,  for linguistics; 
Herman Strebel, Sculptures of Santa Lucia Cosumahuapa (Annual 
Report of Smithsonian Institution for 1899) ; and S. K. Lothrop, 
Pottery Types ilz El Salvador, in Indian Notes and Monographs, 
vol. i. No. 4 (19271, for archaeology. (S. K. L.) 

PIPIT, a sub-family of birds having a great resemblance in  
habits and appearance to  the larks (q.v.). They differ however 
in several important characters. They are associated with the 
wagtails (q .v . )  in the Passerine family Motacillidae. Pipits, of 
which over 50 species have been described, occur in almost all 
parts of the world, but in  North America are represented b y  
only two species-Neocorys spraguii, the prairie-lark of the north- 
western plains, and Anthus ludovicianus, the American titlark, 
which last is nearly allied to  the water-pipit of Europe, A. spipo- 
letta. To  English readers the best-known species is the titlark 
or meadow-pipit, A. pratensis, a bird abundant on pastures, 
moors, and uncultivated districts generally; but in some locali- 
ties the tree-pipit, A. arborerts, takes its place, and where it does 
so it  attracts attention by its loud song, which is delivered (as 
in all the pipits) on the wing. Another species, the rock-pipit, 
A. obscurus, scarcely ever leaves the sea-coast and is found almost 
all round the British Islands. The South African genus Macronyx, 
remarkable for the extreme length of ~ t s  hind claw, differs and 
has brighter coloration. 

PIPPIN or PEPIN, the name of three members of the 
Carolingian family. . 



PIPPIN I. (d. 639), incorrectly called Pippin of Landen, was 
mayor of the palace to  the youthful Dagobert I., whom Clotaire 
11. had placed over the kingdom of Austrasia. H e  was disgraced 
when Dagobert became sole king in 629, and had to seek refuge 
in Aquitaine. Returning a t  Dagobert's death (638), he governed 
Austrasia in Sigebert's name, but died the following year. 

PIPPIN 11. (d. 714), incorrectly called Pippin oi ~ e r s t a l ,  was 
son of Adalgiselus (son of Arnulf, bishop of Metz) by a daughter 
of Pippin I., called in later documents Begga. Towards 678 he 
placed himself a t  the head of the great nobles in Austrasia to 
combat Ebroi'n, the mayor of the palace, and Neustria. After 
some reverses he gained a great victory after Ebroi'n's death 
a t  the battle of Tertry (687) not far from St. Quentin, which 
marks the fall of the Merovingians. H e  appointed one of his 
grandsons, Theodebald, mayor of the palace of Neustria, reserv- 
ing for two others (Arnulf and Hugo), the mayoralty of Aus- 
trasia. He made war on the Frisians and defeated their duke Rad- 
bod; and part of this people became converts to  Christianity. He 
also defeated the Alamanni, and subdued their country. The only 
part of Gaul not under his suzerainty was Aquitaine. The plans 
he had formed for reforming the church and convoking councils 
were interrupted by his death on Dec. 16, 714. 

PIPPIN 111. (d. 768), the Short, was the younger son of Charles 
Martel. Before his death in 741 Charles Martel had divided the 
Frankish kingdom between his two sons Carloman and Pippin, 
giving Carloman the eastern part and Pippin the western. Since 
73 7 there had been no king in the Frankish realm; in the diplomas 
the two brothers bear the title of majores palatii, while the 
chroniclers call them simply principes. In  743, however, the 
mayors decided to appoint a king in the person of Childeric III. ,  
who was apparently connected with the Merovingian family. But 
Childeric was a mere figure-head, and had no power. The two 
brothers presided over the tribunals, convoked the councils at 
which the Frankish Church was reformed, assembled the host and 
made war, jointly defeating and subduing Duke Hunald of Aqui- 
taine. I n  747 Carloman unexpectedly abdicated, became a monk, 
and retired to  a monastery near Rome, subsequently founding on 
Mt.  Soracte the monastery of St. Silvester. From the time of the 
abdication Pippin was sole master; and in 751, after consulting 
Pope Zacharias, he held an assembly of the Franks at  Soissons, 
took the title of king and removed the feeble Childeric to a 
monastery. H e  then got himself crowned by St. Boniface, a cere- 
mony which was new to France and which gave the sovereign 
immense prestige; henceforth the king of the Franks called him- 
self Gratia Dei rex Francorurn. Pippin's reign is marked by many 
important events. H e  received in France a personal visit from 
Pope Stephen II. ,  who conferred on him the title of Patrician of 
the Romans and recrowned him. I n  return for these honours 
Pippin, a t  the appeal of the pope, made two expeditions into 
Italy, in 754 and 756; and he became the veritable creator of the 
papal state by conferring on the pope the exarchate of Ravenna, 
which he had wrested from Aistulf, the king of the Lombards. 
Pippin took Septimania from the Arabs, and after a stubborn 
war of nearly eight years' duration (760-768) succeeded in taking 
Aquitaine from its duke, Waifer. H e  also intervened in Germany, 
where he forced the duke of Bavaria, Tassilo, to  become his 
vassal. I n  763, however, Tassilo abandoned Pippin during an 
expedition against Aquitaine. Pippin made several expeditions 
against the Saxons, but failed to  subdue them. He entered into 
relations with the Eastern En-ipire, exchanging ambassadors with 
the emperor Constantine Copronymus. During Pippin's reign 
Frankish institutions underwent some modification. The Frankish 
assemblies, previously held in the month of March (champs de 
mars),  but under Pippin deferred to May (champs de mai ) ,  came 
to be more numerous, and served the king of the Franks as a 
means of receiving the gifts of his subjects and of promulgating 
his capitularies. At the head of the administration was placed the 
archchaplain, and an ecclesiastical chancellor was substituted for 
the ancient referendarius. Ecclesiastical reform was continued 
under Pippin, Bishop Chrodegans of Metz uniting the clergy of 
Metz in a common life and creating canons. Pippin died on Sept. 
24, 765 at  St. Denis, leaving two sons, Charles (Charlemagne) and 

Carloman, between whom he divided his kinguom. 
See H.  Bonnell, Die Anfange des karolingischen Hauses (Berlin, 

1866) ; H. Hahn, Jahrbiicher des frankischen Reiches 741-752 (Berlin, 
1863) ; L. Oelsner, Jahrbiicher des frankischen Reiches zlnter Konig 
Pippin (Leipzig, .1871) ; J. F. Bohmer and E. Muhlbacher, Regesten 
des Kaiserreichs unter den Karolingern (2nd ed., 1899) ; E. Muhlbacher, 
Deutsclze Geschichte unter den Karolingern (1896). (C. PF.) 

PIPRAWA, a village on the Birdpur estate in the Basti dis- 
trict, United Provinces, India. I t  lies on the Uska-Nepal road at  
mile 19.75; and about half a mile south of the boundary pillar 
numbered 44 on the frontier line between British and Nepalese 
territory. The village is celebrated as the site of the following 
discovery :- 

In  1896 interest having been aroused by the discovery, only 
twelve miles away, of the Buddha's birthplace (see LUMBINI), 
William PeppC, then resident manager of the Birdpur estate, 
opened a ruined tope or burial mound situate a t  Pipriiwa. After 
digging through 18 ft. of solid brickwork set in clay a massive 
stone coffer was found lying due magnetic north and south. I t s  
dimensions were, 4 f t .  4 in. by 2 f t .  8+ in. and 2 ft .  2+ in. high; 
and it contained five vessels, two vases, a bowl and a casket being 
made of steatite, and the fifth, also a bowl, of crystal. All these 
vessels are beautifully worked, the crystal bowl especially, with its 
fish-shaped cover handle, being a work of ar t  of high merit. 
The coffer is of fine hard sandstone of superior quality, and has 
been hollowed out, a t  the cost of vast labour and expense, from a 
solid block of rock. PeppC calculated its weight, lid included, a t  
1,537 lb. I t  is only the great solidity of this coffer which has 
preserved the contents. A cover of one of the vases was found 
dislodged and lying on the bottom of the stone coffer. As this 
coffer fits very well i t  must have required a quite violent shock 
to remove it. This was almost certainly the shock of a n  earth- 
quake, and the same shock probably caused the split in the stone 
lid of the coffer itself. 

The vessels contained a darkdust, apparently disintegrated ashes, 
small pieces of bone, and a number of small pieces of jewellery in 
gold, silver, white and red cornelian, amethyst, topaz, garnet, coral 
and crystal. Most of these are perforated for mounting on threads 
or wires, and had been, no doubt, originally connected together to 
form one or more of the elaborate girdles, necklaces and breast 
ornaments then worn by the women. On the bottom of the stone 
box there was similar dust, pieces of bone and jewellery, and also 
remains of what had been vessels of wood. 

An inscription ran round one of the steatite vases just below 
the lid. The words mean : This shrine for ashes of the Buddha, the 
Exulted O m ,  is the pious work of the Sakiyas, his brethren, asso- 
ciated with their sisters, and their children, and their zen'ves. The 
thirteen words, in a local dialect of Pali, are written in very 
ancient characters, and are the oldest inscription as yet discovered 
in India. 

The monument must have been of imposing appearance. The 
dome was of the shallow type, probably not more than about 35 ft .  
high exclusive of the ornament on the summit. We have in bas- 
reliefs of the 3rd century representations of what these ornaments 
were like-small square erections, like a shrine or small temple, sur- 
mounted by a canopy called from its shape a T. They were then 
more than a third of the height of the dome itself. The total 
height of this SBkiya tope will therefore have been approximately 
a little under j o  ft. I t  was probably surrounded by a carved 
wooden railing, but this has long since disappeared. 

All such monuments hitherto discovered in India were put up 
in honour of some religious teacher, and this is accepted as a 
monument put up over a portion of the ashes from the funeral 
pyre of Gotama the Buddha. The account of the death and 
cremation of the Buddha, preserved in the Buddhist canon, 
states that one-eighth portion of the ashes was presented to the 
Siikiya clan, and that they built a thBpa, or memorial mound, 
over it. 

Mr. PeppC presented the coffer and vases with specimens of 
the jewellery to the museum at  Calcutta where they still are. H e  
also gave specimens of the trinkets to  the Asiatic Society in 
London. 



PIPSISSEWA-PIQUET 
PIPSISSEWA (Chirnaphila umbellata), cdled also prince's- 

pine, a plant of the ileat'rl family- (Ericaceae) fioxeiing from 
June t o  August in dry woods in North America from Nova Scotia 
t o  British Columbia and southward to Georgia and Califor- 
nia. I t  is found also in Europe and Asia. The flowers are flesh- 
coloured or pinkish, waxy, five-parted and grow in small terminal 
groups on a three to ten inch stem. The leaves are dark green, 
shining, evergreen, sharply toothed and appear in whorls or placed 
oppositely on the stem. The spotted pipsissewa or spotted winter- 
green (Chhnaphtla ntaculata) occurs in small areas from Maine 
and Ontario to Minnesota and southward to Georgia and Missouri. 
I ts  leaves are dark green, and mottled with white veins, sharply 
toothed and tapering t o  narrow points. 

PIQUA (pick'wa), a clty of Miami county, Ohio, U.S.A., sit- 
uated on the Miami river and federal highway 25 (Dixie) and 36, 
ocean to ocean; served by the Baltimcre and Ohio, the Pennsyl- 
vania r a i l ~ ~ ~ a y s  and bus lines. Pop. (1920), 15,044 (93% native 
nhite) ; 1940 federal census 16,049. I t  has grain elevators, large 
quarries of blue lirrlestone and maiiy divcrsificd mac~iacturing 
industries, making textiles, stoves, furniture, blankets, felts and 
various other articles. On or near the site of Piqua was one of the 
principal villages of the Chillicothe division of the Shawnee tribe. 
A town called Washington was laid out in 1807; the present name 
(that of another division of the Shawnee tribe) was given in 1823. 
I t  ~ v a s  chartered as a city in 1850. 

PIQUET, a game a t  cards, probably a development of ronfa, 
a game mentioned by  Berni in 1526. The Spanish name of 
the game was cientos (centurn, a hundred). Piquet was played in 
England under the name of cent, probably as early as 1550. 

The dealer deals 12 cards to  his adversary and 12 to himself, 
two a t  a time, or three a t  a time. H e  then places the eight un- 
dealt cards, called the "stock," face downwards on the table, the 
top five being for the elder hand (non-dealer) to take from first 
in exchange for his own. The players now look at  their hands, 
and carte blanche (see later) having been declared, if there is 
one, put out (without showing them) such cards as  they deem 
advisable in order to improve their hands, and take in an equiv- 
alent number from the stock. Each player must discard at  least 
one card. If the elder hand discards less than the five he is en- 
titled to, he must state how many he leaves. H e  is entitled to  
look a t  the cards he leaves, replacing them face downwards on the 
top of the stock. The younger hand then makes the exchange 
from the remainder of the stock. If the elder hand leaves any of 
the top five, the younger may exchange as many as remain in the 
stock, discarding an equal number. If the younger hand leaves 
any cards, he announces the number left. H e  may look a t  the 
cards he leaves. If he looks a t  them he must show them to the 
elder hand, after the elder has named the suit he will lead first, or 
has led a card. 

I f  the younger hand elects not t o  look a t  the cards left the 
elder cannot see them. The younger hand must make his election 
before he plays to  the card first led, or, if so required, after the 
dealer has named the suit he will first lead. Each player may 
examine his own discard a t  any time during the hand; but he 
must keep it separate from his other cards. 

The elder hand next declares what he has in his hand. 
The "point" must be called first or the right to call i t  is lost. 

I t  is scored by the player who announces the suit of greatest 
strength, valued thus: ace 11; court cards, 10 each; other cards, 
the number of pips on each. Thus if the elder hand's best suit is 
ace, king, knave, nine, eight, he calls "five cards." If the younger 
hand has no suit of five cards, he says "good." The elder hand 
then says "in spades," or whatever the suit may be, or shows his 
point face upwards. If the younger hand has a suit of more than 
five cards, he says "not good." If the younger hand has also five 
cards, he says "equal" or "what do they make?" when the elder 
calls "forty-eight" (or "making eight," short for forty-eight). 
The younger must not inquire what the point makes unless he 
has an equal number of cards. If the younger hand's five cards 
make less than 48 he says "good"; if exactly forty-eight, he says 
"equal"; if more than forty-eight he says "not good." The player 
whose point is good reckons one for each card of i t ;  if the point: 

are equal neither player scores for paint. 
"Sequences" are usual!y called next, the e!der hand stating what 

his best sequence is, and the younger saying, "good," "equal," or 
"not good," as in the case of the point. Any three or more con- 
secutive cards of the same suit held in hand constitute a sequence. 
The order of the cards is as follows: ace (highest), king, queen, 
knave, ten, nine, eight, seven (lowest). A sequence of three cards 
is called a "tierce"; of four, a "quart"; of five, a "quint"; of six, 
a "sixikme"; of seven, a "septikme"; of eight, a "huitikme." A 
tierce of ace, king, queen is called a "tierce major"; a tierce of 
king, queen, knave is called a "tierce to  a king" (and so on for 
other intermediate sequences according to the card which heads 
them); a tierce of nine, eight, seven is called a "tierce minor." 
Sequences of four or more cards follow the same nomenclature; 
e.g. ace, king, queen, knave is a quart major; knave, ten, nine, 
eight, is a quart to  a knave; and so on. A sequence of a greater 
number of cards is good against a sequence of a smaller number; 
thus, a quart minor is good against a tierce major. As between 
sequences, c~ntaining the same number of cards, the one headed 
by the highest card is good; thus, a quart t o  a queen is good 
against a quart to  a knave. Only identical sequences can be equal. 
-7 

i n e  piayer whose sequence is good reckons one for e a ~ h  ~ d r d  uf 
it, and ten in addition for quints or higher sequences. Thus a 
tierce counts three; a quart, four; a quint fifteen; a sixikme, six- 
teen; and so on. If the elder hand's sequence is good, he names 
the suit, or shows it  face upwards. If the highest sequence (or the 
sequence first called) is good, all lower sequences can be reckoned, 
notwithstanding that the adversary has a sequence of interme- 
diate value. For example, A has a quart to  a queen (good) and a 
tierce minor. H e  calls and reckons seven, notwithstanding that 
B has a quart to  a knave. B's quart counts nothing. If the high- 
est sequence is equal, neither player scores anything for  sequence. 

('Quatorzes" and "trios" are the next calls. "Quatorzes" are 
composed of four aces, four kings, four queens, four knaves, or 
four tens, in order of value; "trios" of three of any of these. A 
quatorze, if good, reckons 14; a trio, if good, reckons three; one 
that is good establishes any smaller quatorzes or trios in his hand. 

When the elder hand has done calling he leads a card. Before 
playing to this card, the younger hand reckons all that he has 
good, stating of what cards his claims are composed, or showing 
the cards claimed for. The elder hand leads any card he pleases: 
the younger plays to it. The younger hand must follow suit if 
able; otherwise he may play any card he thinks fit. I t  is not 
compulsory to  win the trick. The leader counts one for each card 
led, whether it  wins the trick or not. If the second player wins 
the trick he also counts one. The winner of the last trick counts 
an additional one for the last card. The tricks are left face up- 
wards in  front of the player who wins them. They may be exam- 
ined by either player. 

I f  each player wins six tricks the cards are "divided," and there 
is no further score. If one player wins more than six tricks he 
wins "the cards," and adds ten to  his score. If one player wins 
every trick, he wins a capot, and scores 40 for the cards, instead 
of ten. 

During the pIay of the hand, a pIayer is entitled t o  be informed 
as to  any cards his adversary holds which he has reckoned as 
good, or has declared to be equal. A player may require his ad- 
versary to  exhibit any such cards. But if a player, having played 
three cards of a sixihme, declared as  a quint, is asked how many 
he has left, he need only reply "Two." 

During the progress of the hand each player repeats aloud the 
amount of his score for the time being. At the end of the hand 
the points scored are recorded by each player. If there is any 
difference in the written scores, a player's score of his own hand 
is deemed to be the correct one. 

Carte B1unclze.-If either pla Jer has no king, or queen or knave 
in the hand dealt him, he holds carte blanche, for which he scores 
ten. As soon as a player discovers he has a carte blanche, he must 
tell his adversary; this he usually does by saying "discard for 
carte blanche." The adverse discard is then made (as explained 
under discarding), after which the carte blanclze is shown by deal- 
ing the cards, face upwards on the table; they are then taken 
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back into the hand. 

Pzque.-If the elder hand scores, in hand and play, 30 or more 
before the younger hand counts anything in that deal, he gains a 
pique, for which he scores 30. 

Repique.-If a player scores in hand alone 30 or more before 
his adversary reckons anything, he gains a repique, for which he 
adds 60 to his score. Equalities do not prevent piques or repiques. 
A player who has an equal point or sequence scores nothing for 
it. Therefore if, notwithstanding the equality, a player makes 30, 
in hand and play, or in hand, by scores which reckon in order be- 
fore anything his adversary can count, he gains a pique or a re- 
pique. 

The order in which the scores accrue is of importance. For  the 
sake of convenience, the elder hand finishes his reckoning before 
the younger begins. The scores, however, whether made by the 
elder or younger hand are recordable in the following order: ( I )  
carfe blanche; (2) point; (3) sequences; (4) quatorzes and trios; 
(5) points made in play; (6) the cards. This will often affect a 
pique or repique. Thus, a pique can only be made by the elder 
hand, as the one he reckons in play when he leads his first card 
counts before points subsequently made in play by  the younger 
hand. The younger, therefore, cannot make 30 in hand and play 
before the elder scores one. But the one reckoned by the elder 
hand when he leads his first card does not prevent his being re- 
piqued, because scores made in hand have precedence of points 
made in play. The elder leads his first card and counts for it  be- 
fore the younger reckons, simply as a convenient way of stating 
that he has nothing in hand which is good. Again, say A has a 
quint (good), a tierce, and a quatorze (good). H e  scores 32 in 
hand alone; but, if his point is not good, he does not gain a re- 
pique, because the younger hand's point is recordable in order be- 
fore the sequences and quatorze. Carte blanche, taking precedence 
of all other scores, saves piques and repiques. I t  also counts 
towards piques and repiques. A capot does not count towards a 
pique, as the capot is not made in play. I t  is added after the play 
of the hand is over. A player who reckons nothing that hand as a 
penalty is not piqued or repiqued if he holds any cards which, but 
for the penalty, would have reckoned before his adversary reached 
30. The game most commonly played now ("short game") con- 
sists of 4 hands only, the last and first being doubled, and IOO 

points added for the game. 
See "Cavendish," The Laws of Piquet and of Rubicon Piquet, 

adopted by the Portland Club, with a Treatise on the Game (1882), 
"Cavendish," Guide t o  Piquet (1898) ; R. F. Foster, Hoyle's Games 
(1928). (W. DA.) 

PIRANDELLO, LUIGI (1867-1936), Italian dramatist and 
novelist, was born on June 28, 1867, on a country estate near Gir- 
genti (Sicily). H e  first went to  Rome a t  the age of 19, staying 
there until 1891, when he went to  Germany and graduated in 
philosophy a t  the University of Bonn. H e  subsequently returned 
to Rome and taught at  the girls' high school until 1923. His first 
literary essays were in verse, a volume entitled Ma1 giocondo 
published in 1889, followed by a poem Pasqua di Gea (1891) and 
Elegie renane (1895). Another Sicilian writer, Luigi Capuana, 
persuaded him to devote himself to  fiction, and in 1894 he pub- 
lished his first novel, L'esclzlsa, in which his somewhat bitter 
realism already finds expression. Besides the novel, I1 turno, 
he began to publish short stories: Amori senza amore (1894) 
Quando ero matto (1903), Beffe  della morte e della vita (1902, 
1903)~ Bianche e nere (1904), etc. In  1904 his most celebrated 
novel, I1 fu Mattia Pascal, appeared, the story of a man, who 
having shammed being dead, tries in vain to  begin his life anew in 
a different atmosphere and under another name. Other collections 
of short stories followed: Erma bifronte (1go6), La Vi ta  Nuda 
( I ~ I O ) ,  Terzetti (1912). H e  set forth his artistic creed in two 
volumes entitled Arte e scienza (1908). I n  1913 his novel, I 
vecchi e i giovani, describing the drama of Italian life after the 
Risorgimento, was published in the Rassegna contemporanea. 
Other volumes of short stories appeared between 1914 and 1926, 
such as La trappola ( I ~ I S ) ,  U n  cavallo nella l u m  (1918), I l  
carnevale dei morti  (1919), T u  ridi (192o), and another novel 
Uno, nessuno e centomila was published in the Fiera letteraria. 

I In  1920 he said of his own art :- 
I think that life is a very sad piece of buffoonery; because we have 

in ourselves, without being able to know why, wherefore or whence, 
the need to deceive ourselves constantly by creating a reality (one 
for each and never the same for all), which from time to time is dis- 
covered to be vain and illusory . . . . My art is full of bitter com- 
passion for all those who deceive themselves; but this compassion 
cannot fail to be followed by the ferocious derision of destiny which 
condemns man to deception. 

This despairing outlook attained its most vigorous expression in 
Pirandello's plays. I n  his youth he had shown a certain contempt 
for the drama, but in 1912 he was persuaded by the Sicilian play- 
wright, Nino Martoglio, to  dramatize one of his own short stories, 
La Morsa, as a one-act piece. His first three-act comedy, Se no?z 
cosi (1917), was produced by Marco Parga a t  Milan in 1913; 
and then many plays-dramas and comedies-of which the most 
celebrated are I1 berretto a somgli; Liola (1917) ; Cosi B se v i  
pare (1918) ; L'uomo, la bestia e la virtd (1918) ; M a  non  B una 
cosa seria (1918) ; Come prima, meglio di prima (1920) ; Sei per- 
sonaggi in cerca d'aufore (1921) ; L'imbecille; Enrico IV .  (1922) ; 
Vestire gli ignudi (1922); La vita che t i  diedi; L'altro figlio; 
Ciascuno a suo modo; La sagra del signore della nave; L a  giara. 

Pirandello's dramatic ar t  was a t  first criticized for being too 
"cerebral," for not seeing life as  it  really is and for arbitrarily 
deforming it. The Roman critics first discovered the real meaning 
of Pirandello's ideology and the human sense of his plays. His 
main themes are: the necessity and the vanity of illusion, the 
multiform appearances, all of them unreal, of what is presumed 
to be the truth, man is not what he thinks he is, but he is "one, 
no one and a hundred thousand," accordingly as he appears t o  
this person or to that, and is always different from what he creates 
himself in his own mind. Hence the supreme catastrophe, when 
a moral looking-glass suddenly reveals to  him the image of him- 
self which others see, i.e., what he i s  to others. Most of Piran- 
dello's plays deal with a lower middle class milieu, peopled with 
clerks, teachers, lodging-house keepers, etc., from whose modest 
vicissitudes he draws conclusions of vast human significance. 
Typical is Cosi B se v i  pare, in which he proves that it  is impos- 
sible to know the real truth. Enrico I V .  develops in a broader 
sense; that is, a drama in which we have a man who renounces 
his changing, empty and vain existence to play the part of a mad- 
man, and pretends to believe himself an historical personage, 
Henry IV. All this might be merely theatrical trickery if i t  were 
not seared by a deep anguish, characterizing a philosophy which 
has destroyed all faith in the absolute, in  reality, in any fixed 
limits outside individual personality. 

Pirandello's plays have rapidly achieved success throughout 
Italy and abroad, and have been translated into some I j languages. 
In 1925 he created an art theatre of his own in Rome, where new 
Italian and foreign plays are performed, and in the summer of 
the same year he brought his company on a tour to  England to 
produce his own plays in London (at  the New Oxford theatre), 
to  Paris, Basle and 18 theatres in Germany. H e  died from pneu- 
monia on Dec. 10, 1936. (S. D'A.) 

See W. Starkie, Luigi Pirandello (1926) and F .  Pasini, Luigi Piuan- 
dello (1927, bibl.) . 

PIRANESI, GIOVANNI BATTISTA, Italian engraver, 
was born in the earlier half of the 18th century. H e  was a Venetian 
who settled in Rome, where he devoted himself to engraving the 
ancient monuments. The explanatory texts engraved on many of 
his plates prove that his work was inspired by archaeological 
interest; but he was more artist than archaeologist. 

The most important of his publications are: Antichith Romana 
de' Tempi della Republics ( I  798) ; Le Antichitci Romane, 4 vols. 
(1756) ; Della magnificenza ed architettura de' Romani ( I  761) ; 
and Vedute di Roma (13 j plates engraved between I 748 and I 778, 
with two plates added later by F. Piranesi). H e  developed a power- 
ful manner of etching. I n  his foregrounds the broad lines are 
strengthened with the graver. H e  achieves bold contrasts of tone 
which justify the large scale of his prints. Among his finest plates 
are the fanciful compositions in the Opere Varie d i  Arclzitettz~ru 
(1750) and in the Carceri (1750). H e  died in 1778. 

PIRANO, a seaport of Istria, Italy, in the province of Pola, 
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2 2  mi. S.W. of Trieste by rail. Pop. (1936) 5,740 (town), 15,117 / 
(commune). I t  has picturesque Venetian walls and buildings. On 
the coast near are extensive salt pans. The Venetians defeated the 
fleet of Frederick Rarbarossa off Pirano in I I 77. I t  surrendered to 
Venice in 1283 and was incorporated with Austria, together with 
the rest of Istria, in 1813. I t  was the birthplace of the violinist 
Tartini. Near Pirano is the favourite seaside resort of Porto Rose. 

PIRATE and PIRACY. Sir J. Fitzjames Stephen in his 
Digest of Criminal Law defined piracy as follows: "Taking a ship 
on the High Seas or within the jurisdiction of the Lord High Ad- 
miral from the possession or control of those who are lawfully 
entitled to  it  and carrying away the ship itself or any of its 
goods, tackle, apparel or furniture under circumstances which 
would have amounted to robbery if the act had been done within 
the body of an English county." (Cf. A. G. for Hong-Kong v. 
Kwok-a-Sing, 1873, L.R. 5 P.C. 179.) Piracy, being a crime not 
against any particuIar State but against all mankind, may be 
punished under international law in the competent court of any 
country where the offender may be found or into which he may 
be carried. But, whilst the practice of nations gives to every 
one the right to pilrque and exterminate pirates without any pre- 
vious declaration of war (pirates holding no commission or dele- 
gated authority from any sovereign or state), they may not be 
killed without trial except in battle. Those who surrender or are 
taken prisoners must be brought before the proper tribunal and 
dealt with according to law. 

Following the sinking of merchant vessels a t  sight by German 
submarines in the World War, by  the Washington Treaties (1921- 
22) between the United States, the British Empire, France, Italy 
and Japan, attacks upon, and destruction of, merchant vessels 
upon visit and search by any person in the service of any Power 
were declared acts of piracy, and such persons may be brought to  
trial before the civil or military authorities of any Power within 
the jurisdiction of which he may be found. I t  was held by the 
Federal District Court of New York, in the suits brought against 
the Cunard Steamship company for damages arising out of the 
sinking a t  sight of the "Lusitania" by a German submarine, 
that such sinking was an illegal act. See The Lz~ssifania (1918) 
251 Fed. 715; Scott's Cases, 784-90. (x.> 

HISTORY I 
I t  is impossible to  say a t  what period in the world's history 

piracy began. References to this form of robbery occur in early 
literature. I t  was rampant in the Mediterranean in the days of 
the Roman republic, and it  is recorded that Julius Caesar, wheh a 
young man, fell into the clutches of a gang of sea-robbers who 
held him prisoner until ransomed, and that after his release he 
returned with some soldiers who captured his late gaolers and 
crucified the whole crew. Amongst the early pirates of which 
records still exist are the Phoenicians, while there are numerous 
references to  sea-rovers in the Odyssey. Out of the dim North, 
the Vikings (q.v.) are known to have come south to plunder the 
coasts of Britain, Ireland and France, in  A.D. 789 and onwards. 
For many centuries the north-west coast of Africa was the head- 
quarters of the Barbary pirates (q.v ) or Moors, as they were 
commonly called, who had their chief strongholds at  Algiers, 
SalC and Tripoli. From these harbours they sailed out to harry 
passing ships, or plunder the opposite coast of Spain, carrying 
back their Christian captives to  sell as  slaves. I n  spite of nu- 
merous punitive attacks, these fierce sea-robbers were not finally 
stamped out until 1830. All through the Tudor reigns piracy was 
rampant around the British isles, particularly in the south of 
Ireland and in the Scilly isles, where safe retreats existed for the 
pirate and where receivers of plunder were to be found willing t o  
buy the goods that the pirate had t o  offer. 

As in the case of the land thief, the sea thief could not exist 
without a market for his ill-gotten goods. I t  would be useless for 
a pirate to  seize a well-laden merchant ship, if he had nowhere he 
could dispose of his prize. Sir William Monson in his book 
Naval Tracts, records how he was sent in 1605 to search for 
pirates in the Shetlands and Hebrides. But it was in Ireland 
where he found what he looked for. At Broad Haven he met 

with an Irish gentleman, of the name of Cormat or Cormac, whose 
house he describes as being the "weil-head of aii pirates." =ere 
the Irishman lived in great style and trafficked with the pirate 
captains, many of whom were the lovers of his daughters. 

As life became more difficult for the pirates in  the home 
waters, they migrated further afield, where they could practise 
their calling with less interference. Thus piracy spread to the 
far-off West Indies, and the coast of New England, and eventually 
to the Red sea and Madagascar. For many years the latter island 
was the happy haunt of the pirates, where they lived in security, 
married native women, and reigned as petty kings. From here 
they were able to  lay heavy toll on passing ships sailing between 
England and the East Indies. 

The natural haunts of the pirates were in  archipelagos and 
indented coasts, and there a t  one time or another such places as 
the Greek islands, the Indian ocean, the coast of Cilicia, the 
British Isles, Norway and the West Indies became their lurking 
places. 

I n  England itself, up to the 16th century, piracy was not un- 
common, and i t  was no unusual event for the inhabitants of the 
Cinque ports to  sally forth in their small ships and plunder any 
passing vessel, and on more than one occasion the fleet of New 
Romney attacked and plundered the ships of its rival, Yarmouth. 

T h e  West Indies.-The West Illdies were well prepared ior 
practical exploration both geographically and historically. Since 
the 16th century the buccaneers (9.v.) had preyed upon the 
Spaniard, and there were innumerable hiding-places, hidden bays 
in uncharted islands, where pirates could meet in  safety and 
divide the spoils and prepare for their next adventure. During the 
17th century the island of Tortuga, or Turtle island, off the 
coast of Hispaniola, became a regular pirate republic. Good 
markets for stolen plunder were to be found on the New England 
coast, and in Jamaica and a t  New Providence island, as well a s  
in Ireland and certain places in the west of England. 

Much of the piracy in the West Indies and America was the 
direct outcome of the Spanish policy of forbidding her colonists 
the right of trading with foreigners, in spite of her inability to  
supply their needs herself. Naturally the Spanish Americans were 
only too eager to buy smuggled goods, a t  very low prices, and 
were not likely to  be very particular to  enquire where the goods 
came from. England and France also tried t o  insist on their 
colonists trading exclusively with themselves, a t  their own prices, 
which, combined with the almost total lack of policing by the 
regular navies, led to wholesale buying of smuggled merchandise, 
procured by irregular methods. I t  was not until the reign of 
William III., about 1700, that workable laws were made for try- 
ing pirates, and even then i t  was often difficult to  get a jury to  
condemn a pirate who was looked upon as a public benefactor. 
Owing to the difficulty of policing the seas, particularly in distant 
waters, the custom arose in the reign of Charles I., and continued 
until that of George I., of granting free pardons to  all pirates 
who would surrender themselves by a certain date. The result 
was that when things had become too warm for a pirate, he would 
make his submission to the authorities and receive the royal par- 
don, and, as soon as ever his booty was spent, resume his old 
practices. One of the greatest wholesale pardoning of pirates 
was carried out by Captain Woodes Rogers a t  New Providence 
in the Bahamas in I 718. At this time there were more than 2,000 
freebooters entrenched in this pirate stronghold, but Rogers 
dealt so successfully with them that almost all surrendered. 

Organization.- The ranks of the pirates were recruited from 
a type of seafaring man who disliked steady work with its small 
rewards, and preferred a life of danger, with a prospect of gain- 
ing sudden wealth. After every European war ships would be 
laid up  and crews disbanded. There being no honest employment 
for all these sailors, they were compelled b y  circumstances to  
take any employment a t  sea that offered itself; and as often as 
not this consisted of signing on in a ship where no questions were 
asked, and no wages paid, but where every member of the crew 
took a share of any profits which might accrue from the voyage. 

Very often when a pirate captured a merchant ship the crew of 
the latter were invited to  join the pirates. Some would do so 
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willingly, others only under compulsion. Most pirates when 
brought to trial pleaded that they had been compelled to  join 
the pirates, and had done so only to save their lives. I t  often 
happened that amongst the members of a captured crew there 
would be some "sea-artist," as a particularly skilful navigator 
was called, and he would be compelled to sign on whether he 
wished to or not. A common source of piracy was the privateer, 
an armed ship that sailed under a letter of marque, which was apt 
to  drift into piracy, when its legitimate prey was not forthcoming, 
to  supply the prize-money which paid the wages of officers and 
crew. This fact was pointed out by Cotton Mather (q.v.), the 
New England divine, in one of his "hanging sermons" delivered at  
Boston to condemned pirates. I n  one which he preached in 1704 
called "A Brief Discourse occasioned by a Tragical Spectacle of 
a Number of Miserables under Sentence of Death for Piracy," 
he stated, "the Privateering Stroke so easily degenerates into the 
Piratical, and the Privateering Trade is usually carried on with 
an Unchristian Temper, and proves an Inlet into so much De- 
bauchery and Iniquity." 

The same view was expressed by Nelson when he declared that 
all privateers were no better than pirates, although this wide 
accusation cannot be allowed to include such famous and patriotic 
privateers as Captain Fortunatus Wright or Commodore Walker. 
Many a shady privateer was little better than a pirate, and the 
letter of marque under which he sailed a mere pretence, as in 
the case of a pirate who plundered Spanish ships in the 17th 
century, under a commission sold to  him by the governor of a 
Danish West India island, himself a reformed pirate. This docu- 
ment, written in Danish, proved, when translated, to entitle the 
holder to hunt for goats and wild pigs on the island of Hispaniola 
and nothing more. 

The establishment of a pirate gang usually took one of two 
forms. The most usual was for a few ringleaders to plot a mutiny 
on board a merchant ship. At a prearranged signal the mutineers 
would seize the officers and kill them and any members of the 
crew who resisted, and throw their bodies overboard. 

But many a pirate who eventually rose high in his profession 
began in a very small way. Often a handful of desperate char- 
acters would steal a boat and row or sail along the coast by night, 
until they surprised the crew of some small schooner, and be- 
came masters of her. In  this they would venture further afield, 
until by cunning or force they got possession of a larger ship. 
The downfall of most pirates was brought about by their utter 
lack of discipline, for, unless the elected captain was a man of 
unusual strength of character, as was the famous Captain Bar- 
tholomew Roberts, he was unable to keep his crew in order, and 
sooner or later, disaster overtook them, through careless navi- 
gation or a t  the hands of a better-disciplined hostile ship. 

One of the first formalities of a newly created pirate crew was 
the drawing up and signing of the ship's articles, which would 
include such rules as the following, taken from those of Captain 
John Phillips of the "Revenge": 

I. Every man shall obey civil Command; the Captain shall have 
one full Share and a half in all Prizes; the Master, Carpenter, Boat- 
swain and Gunner shall have one Share and a quarter. 

6. That Man that shall snap his Arms, or smoak Tobacco in the 
Hold without a cap to his Pipe, or carry a Candle lighted without 
a Lanthorn, shall receive Moses's Law (that is 40 Stripes lacking one) 
on the bare Back. 

g. If at any time you meet with a prudent Woman, that Man that 
offers to meddle with her, without her Consent, shall suffer present 
Death. 
Another matter, considered t o  be of great importance, was the 
choice of a flag, whose chief object was to  "strike terror into all 
beholders." The favourite design was a skull and cross-bones; 
though sometimes a whole skeleton was depicted, holding in one 
boney hand a rummer or glass of punch, and in the other a sword 
or dagger. Whenever possible the pirates carried a surgeon, who 
was treated with a certain amount of respect. 

F a m o u s  Characters.-The ordinary pirate was merely a 
criminal who lived for himself alone, and lacked any sense of 
ambition other than to get rich quickly, and must not be placed 
'in the same category with the Vikings, who although sea-robbers 

and murderers, worked in large and, to a certain extent, organized 
bands; as did the Mediterranean pirates in Roman times who 
formed a highly organized brotherhood of desperadoes. The 
ordinary pirates boasted that they "declared war upon the ~ilhole 
world" and possessed no honour even amongst themselves. 

A few of the most famous pirates may be briefly mentioned. 
Captain John Avery, alias Every, alias Bridgeman, familiarly 
known as "Long Ben" or the "Arch-Pirate," was born a t  Ply- 
mouth about 1665, took to the sea and rose to mate in a merchant 
ship; headed a mutiny and was elected captain; proved himself 
a daring pirate leader, and after much success off the Guinea coast 
and in the West Indies sailed to  the Red sea, where he seized a 
rich ship of the Great Mogul, reported to have on board ~oo ,ooo  
pieces of eight and the Mogul's young and lovely daughter. H e  
took both to Madagascar where he settled down as a reigning 
monarch. I n  1696 he was a t  Boston, where he bribed the governor 
to allow him and his crew to land and dispose of their plunder. 
He died in poverty at  Bideford after being tricked out of his 
ill-gotten gains by certain merchants of Bristol. Charles Johnson 
wrote a play called The S u c c e s s f z ~ l  Pyrate, which was acted a t  
Drury Lane, in 1713, and which was modelled on Avery's career. 

Bartholomew Roberts was, perhaps, the greatest of all pirates. 
Born in Wales in 1682, he died fighting in 1722. H e  was credited 
with having taken over 400 ships during his career, and was re- 
markable for his discipline, for being a teetotaler, and allowing 
no women or gambling aboard his ships. 

Edward Teach, alias Blackbeard, a picturesque blackguard, was 
killed on Nov. 22, 1718, in a hand-to-hand combat with Lieut. 
Robert Maynard, of H.M.S. "Pearl." 

Captain Misson, a Frenchman of good family, was unique in 
combining active piracy with socialistic ideals. H e  reigned for 
many years over a Utopian republic in  Madagascar. 

Two women pirates, Anne Bonny and Mary Read, deserve men- 
tion, as both rose high in their ancient dual professions. 

The famous Captain Kidd was no pirate a t  all, but the victim 
or scapegoat of political intrigue. 

With the peace of 1815 came a great increase in West Indian 
piracy, which was assisted by the inability of the Spanish authori- 
ties to cope with the pirates while their colonies were seething 
with revolt. At last the British and American navies combined 
to root out the evil once and for all in the Atlantic, although 
piracy lasted in the Greek islands until nearly 18 50. 

The end of piracy, after centuries, was brought about by  public 
feeling, backed up by the steam-engine and telegraph. The last 
relic exists to-day in China, where a nest of troublesome pirates 
still carries on the old trade in spite of the navies of the foreign 
powers. The Chinese pirates ship themselves as ordinary coolie 
passengers on a coastal steamer and, a t  a given signal, produce 
revolvers and hold up  the officers and crew and compel them to 
navigate the ship to  their headquarters a t  Bias bay, where the 
ship is plundered and officers and passengers held for ransom. 

B I B L I ~ G R A P H Y . - M ~ ~ ~ ~ ~ ~ ' s  History o f  R o m e ;  Monson's "Naval 
Tracts" in Churchill's Voyages, v., 5 (London, 1744-46), and in Navy 
Record Society (1902) ; State Trials, vols. xiii., xiv., xv. (London, 
1812) ; Captain Charles Johnson's General History o f  the Pyrates 
(1724) gives full and accurate details of the lives, activities and death 
of the most notorious pirates of the early 18th century; and a second 
volume, published in London in 1726, does the same for the Madagascar 
pirates. I t  used to be said that Charles Johnson was inaccurate and 
unreliable, but recent research has proved again and again that, 
whoever he was, he had first-hand knowledge of his subject and 
is to be relied upon in almost every detail. F. C. Bradler, Piracy in 
the Wes t  Indies and its Suppression (1923) ; G.  F. Dow and J. H. Ed- 
monds, The  Pirates of the New England Coast (1630-1730). See also 
Publications of Marine Research Societv. Salem. Mass.. 1027. - ,  , , 

(P. Go.) 
PIRELLI, LTD. and SOCIETA ITALIANA PIRELLI OF MILANO, 

Italy, are now one of the largest industrial organizations through- 
out all Italy, with a large number of international associations, 
employing at  the end of 1938 over 30,000 hands all over the 
world, specializing in the manufacture of electric cables, tires 
of all descriptions, rubber footwear and general india-rubber and 
gutta-percha goods. Founded in 1872 by Ing. Giovanni Battista 
Pirelli, they have gradually increased in importance, developing 
large factories in Italy. Pirelli own or have controlling interests 



in other branches connected with the rubber and cable industries, 
such as cotton-spinning and weaving mills, special rayon mills and 
copper drawing mills. 

The Pirelli concerns outside Italy are controlled by a Swiss 
holding company, the Pirelli Holding S.A., in which the Italian 
company has a minority interest, but to which it gives its tech- 
nical collaboration. The said manufacturing concerns are in 
Spain, Belgium, the Argentine, Brazil and Great Britain, whilst 
a Dutch East Indies subsidiary owns a rubber plantation in Java. 
Financial and commercial Pirelli companies operate also from 
Brussels, Bucharest, Belgrade, Copenhagen and Alexandria. and 
Pirelli agents are active in practically every commercial centre 
throughout the world. 

In  Great Britain, Pirelli General Cable Works, Ltd., London, 
with factories in Southampton and Eastleigh, are among the most 
prominent British manufacturers of electric cables; Pirelli Ltd. 
own a factory a t  Burton-on-Trent, manufacturing pneumatic tires 
and rubber footwear. These English factories employ British 
labour throughout. 

Among the lines in which the Pirelli companies specialize are 
trans-Atlantic submarine telegraph cables; underground cables 
for abnormal working pressures, installed in European and Ameri- 
can countries; and pneumatic tires. (M. S. L.; X.)  

PIRENNE, HENRI ( I  862-1 935), Belgian historian, \i as 
born a t  Verviers on Dec. 23, 1862. H e  first lectured a t  the Uni- 
versity of LiCge, and was professor at  the University of Ghent, 
1886-1930. His Histoire de Belgique, of which seven volumes had 
appeared in 1932, completely revolutionized the current concep- 
tions of Belgian history and nationality by showing how, from the 
time of the Germanic invasions, Flemings and Walloons were 
drawn together by community of tradition and economic interest. 
Pirenne's works on mediaeval cities and social conditions include 
Les anciennes de'mocraties des Pays-Bas (1910, Eng. trans. 1915) 
Recz~eil  des documents relatifs ci l'hzstoire de lli?zdzutrie drapibre 
e n  Flandre (with G. Espinas, 4 vol., 1906-24) and Mediaeval 
Cities: Their Origins and the  Revival  o f  Trade (Princeton, 1925). 
He was the first president of the "Union AcadCmique Inter- 
nationale" (1920-23) and received many foreign honours. 

PIRKE ABQTH, lit. Chapters of the Fathers, a collection 
of proverbs arranged chronologically and giving a catena of 
Jewish scholars. The treatise belongs to the IVth Order 
(Nez iq in )  of the Mishnah and deals with the history of tra- 
dition. This, the so-called Oral Law (Torah she-be-'a1 Peh, Deut. 
iv. 14: v. 22-33, especially 31 ; and other passages) supplemented 
the Written Law (Torah  she-be-khethabh). The Oral Law in 
Aboth is traced back from Moses, through Joshua, the elders 
and Prophets, to  the Men of the Great Synagogue, a body the 
existence of which is now merely doubted but which was formerly 
denied categorically. Through Simon the Just (either Simeon 
grandson of Jaddua, High priest, 31-251 B.c., or his grandson, 
219-195) and Antigonus of Socho, both survivors of the Great 
Synagogue, tradition is carried on by five pairs of teachers (Zzl- 
goth, {uybv)  to  Hillal and Shammai (30 B.c.). Henceforward the 
sayings of their disciples and successors are given until ch. iv., 
which concludes with El'azarhaq-Qappar (end of 2nd cent. A.D.). 

Chapters iii. and iv. are not strictly chronological. Chapters v. 
and vi. are of later date. Chapter v. combines historical, legendary 
and didactic elements, miracles are explained and a series of 
things, sayings and qualities are grouped numerically, e.g., ten 
dla'amaroth or Logoi are said to have created the world; vi. is 
called the "chapter of the acquisition of the Law" and was prob- 
ably added for liturgical purposes. Aboth is written in simple 
Hebrew. The aphorisms are of great intrinsic beauty and are of 
extreme historical importance not only for Judaism but for the 
environment of nascent Christianity. The chapters are read, on 
different occasions, in most Jewish rites. 

B I B L I O G R A P H Y . - ~ ~ ~ ~ ~  Aboth may be studied in English in Singer's 
dzlthorized Daily Prayer Book pp. 184 sqq. I. Abrahams Notes (pp. 
clxxvi. of the a~znotated edition should be consulted). The reader is also 
referred (a) to the Jew. Enc. s.v. Abot. (b) Abot in Encyclopaedia 
Judaica vol. I .  Berlin (1928). (c) R Travers Herford's two editions 
(1) in R. H. Charles Apocrypha and Psezidepigrapha, vol. 11. (1913) 
and ( 2 )  pub1 by Jewish Inst. of Religion Prsss (19251, on which see 

S. B. Maximon's article on pp. 325 sqq. of Jewish Studses in Memory o f  , , 1 . - 1  - A t P I A TT P&..--l. 
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are still of great value. 

PIRMASENS, a town of Germany, in the Bavarian Palatin- 
ate, 40 mi. W. by S. of Speyer, on the railway from Biebermiihle. 
Pop. (1939) 51,578. Pirmasens owes its name to a St. Pirmin, 
who is said to have preached Christianity here in the 8th century. 
I t  originally belonged to the count of Hanau-Lichtenberg, but 
passed to Hesse-Darmstadt in 1736. The staple industry is the 
production of boots and shoes; but organs, leather and machines 
are also manufactured. 

PIRNA, a town of Germany in the Land of Saxony, on the 
left bank of the Elbe, 11 mi. above Dresden, and on the rail- 
way to Bodenbach and Prague. Pop. (1939) 36,130. Pirna, a 
Slavonic settlement, was for years in the alternate possession of 
Bohemia and Meissen, but it  became permanently united with 
the latter, and thus with Saxony, in 1405. The most notable edi- 
fices are the Gothic parish church, built in the 16th century and 
restored in 1850, diid the old town-hall. Exceile~lt sandstoile is 
found on both banks of the Elbe. There are manufactures of 
glass, machinery, cigars, pottery, slates and enamelled goods and 
cotton spinning and wood sawing. The Sonnenstein, a fortress 
on an eminence above the town, was erected in the 16th century. 

PIROGUE or PIRAGUA (the French and Spanish forms re- 
spectively of a Caribbean word for this type of vessel; i t  has at  
various times taken many corrupt forms, e.g., periagua, pettiaugua, 
pettyoagar), originally the native name of a vessel made by hol- 
lowing out the trunk of a tree, a "dug-out"; hence applied to  many 
different developments of this type of vessel used in the West 
Indies and along the American coast. An early improvement was 
to split the "dug-out" into two sections and insert a flat bottom 
of planking to widen i t  ; another form had a lee-board, was decked 
in a t  either end, and had two masts. 

PIRQN, ALEXIS ( I  689-1 7 73), French epigrammatist and 
dramatist, was born a t  Dijon on July 19, 1689. His father, 
Aim6 Piron, an apothecary, wrote verse in the Burgundian patois. 
Alexis began life as clerk and secretary to a banker, and then 
studied law. I n  1719 he went t o  Paris. I n  that year jealousy of 
the regular actors produced an edict restricting the ThCBtre de la 
Foire, or licensed booths a t  fair times, to a single character on the 
stage, and Piron made a great success with a piece called Arleqztifz 
Dezccalion, representing Deucalion immediately after the Deluge. 
In  I 728 h e  produced Les  Fils iftgrats (known later as L'Ecole des 
pbres) at  the Come'die Frangeise. H e  attempted tragedy unsuccess- 
fully in CallisthBne (17301, Gustave Vasa (1733) and Fernand 
Cortbs (1744). Piron returned to comedy with L a  Me'trofnanie 
(1738). His most intimate associates at  this time were Mlle. 
Quinault, the actress, and her friend Marie ThCr&se Quenaudon, 
known as Mlle. de Bar whom he married in 1741. H e  died on Jan. 
21, 1773. His best title to remembrance lies in his epigrams. The 
burlesque epitaph on himself, in which he ridicules the Academy- 

Ci-git Piron, qui ne fut rien, 
Pas m6me academicien 

is well-known. Grimm called him a "machine 8, saillies." 
Piron published his own theatrical works in 1758, and after his 

death his literary executor, Rigoley de Juvigny, published his Oeuvres 
compl2tes. M. Bonhomme produced a critical edltion in 1859, com- 
pleted by PoLsies choisies et piices ine'dites in 1879. 

PIRBT, a town of South Serbia, Yugoslavia. Pop. (1931) 
11,338. I t  lies amid romantic scenery. and is the seat of a prefec- 
ture and a tribunal. The inhabitants are engaged in the manufac- 
ture of jewellery, thin cloth, woollen braid and carpets. The latter, 
woven on hand looms by women and children, are its speciality, 
and are noted for their excellent quality, designs and colouring. 
There are several schools, a large mosque and a curious old square 
leaning tower. The mediaeval fortress is believed to have been 
built on the site of the Roman fortress Quimedava, on the military 
road from Old Naissus (Nish) to Philippopolis. Outside the town 
is an early modern entrenched camp. Pirot, which is strategically 
important, was captured by the Serbs in the Russo-Turkish War 
(1877-78) and was ceded to Serbia by the Treaty of Berlin 
(1878). In  the war between Serbia and Bulgaria in 1885 Firot was 



occupied by the Bulgarians and held by them till peace was signed. 
I t  was again occupied by Bulgaria in 1941. 

PIRRIE, WILLIAM JAMES, IST VISCOUNT (1847-1924), 
British shipbuilder and engineer, was born at  Quebec on May 31, 
1847, and educated at  Belfast Royal Academic institution. In  
1862 he entered the shipbuilding firm of Messrs. Harland and 
Wolff of Belfast, becoming partner in 1874 and later chairman. 
His firm built the White Star line steamships, the first being 
launched in 1870. From 1896 to 1897 he was lord mayor of Bel- 
fast. I n  1906 he was raised t o  the peerage as Baron Pirrie. In 
1918, towards the close of World War I, he was made controller- 
general of merchant shipping. In  1921, on the king's visit to 
Belfast to  inaugurate the new parliament of Northern Ireland, he 
was created a viscount. H e  died on June 6, 1924. 

PISA, a town and archiepiscopal see of Tuscany, Italy, capital 
of the province of Pisa, on the Arno, 7 mi. from the sea, and 49 
mi. W. of Florence by rail. Pop. (1936) 49,471 (town), 72,468 
(commune). I t  retains its mediaeval walls, 6$ m. in circuit; the 
citadel now contains barracks. The cathedral, the baptistery, and 
the famous leaning-tower form a group by themselves a t  the 
north-west corner of the town. The two former are built in 
black and white marble, a characteristic found in Pisan churches 
elsewhere also. (See SARDINIA.) 

The architects of the cathedral were Buschetto and Rinaldo, 
both probably Pisans. The  church is in plan a Latin cross, 3115 
f t .  long and 252 ft. wide across the transepts inside. The nave, 
109 f t .  high, has double, the transepts single, vaulted aisles: and 
a t  the intersection of nave and transepts is a dome. The columns 
of the nave and side aisles are ancient. The west front is the 
finest part of the exterior: the range of arches running round 
the base is repeated by four open arcades. The three bronze 
doors were re-made after the fire of 1596; that of the south side 
(1180) is by Bonanno. The mosaics in the apse were designed 
by Cimabue, and the splendid decagonal pulpit (restored in 1926: 
see Per  la recostruzione del per- 
gamo di Giowannj Pisano, 1926) 
is by Giovanni Pisano. The bap- 
tistery, begun in 1153, is a circle 
IOO ft. in diameter and is cov- 
ered with a cone-surmounted 
dome 190 ft. high on which 
stands a statue of S. Ranieri. The 
lowest range of semicircular 
arches consists of 20 columns, 
and the second of 60; and above 
this is a row of 18 windows in 
the same style separated by as 
many pilasters. I n  the interior, 
which is supported by four pil- 
asters and eight columns, the 
most striking features are the 
octagonal font and the hexagonal 
pulpit, erected in  1260 by  Nic- 
cola Pisano. The campanile or 
"leaning tower of Pisa," begun 
by Bonanno in 1174, is  round. 
The walls a t  the base are 13 f t .  
thick, and a t  the top about half 
as much; they are constructed 
throughout of marble. The base- T H E  L E A N I N G  TOWER OF PEA 
merit is surrounded by a range Begun in 1 1 7 4  and completed in 

1350 ,  the campanile is 1 7 9  ft. high 
of semicircular arches supported and leans more than 16 ft. O L I ~  of the 
by I j columns, and above this perpendicular 
rise six arcades with 30 columns each. The eighth storey, 
which contains the bells, is of much smaller diameter than 
the rest of the tower, and has only 1 2  columns. The height 
of the tower is 179 feet. The tower was 154 ft. out of the 
perpendicular when measured in 1829, and 163 ft.  in 1910. 
There is no reason to suppose that the architects intended that 
the campanile should be built in an oblique position; it  would 
appear to  have assumed it  while the work was still in progress. 
The foundations are not more than 10 ft. deep, and their circum- 

ference only that of the tower. The Campo Santo, Iying to the 
north of the cathedral, owes its origin to  Archbishop Ubaldo 
(1188-1200) who made the spot peculiarly sacred by bringing 
53 shiploads of earth from Calvary. The building, erected in the 
Italian Gothic style by Giovanni Pisano in 1278-83, is of special 
interest for its famous frescoes by various Tuscan artists, includ- 
ing a "Last Judgment" by Francesco da Volterra after Orcagna 
(13 70-71) ; Benozzo Gozzoli (23 Old Testament scenes, 1468- 
84), and also for the large collection of Roman sculptures which 
it contains. Other notable churches are: S. Andrea, S. Pierino, 
S. Michele in Borgo (11th century), S. Sepolcro, erected by Dio- 
tisalvi ( c .  I I ~ O ) ,  S. Nicolb, with a four-storied tower (c. 1230), 
S. Caterina ( I Z ~ Z ) ,  S. Francesco (13th century) with frescoes by 
Taddeo Gaddi (in the adjacent monastery is the interesting 
museum and picture gallery) ; S. Maria della Spina, an elegant 
little church of white marble (1325-29); and the Renaissance 
church of the Tuscan order of St. Stephen from plans @ Vasarl 
(after I j62), who also reconstructed the palace of the order. 

The main streets of the older part of the town have porticoes. 
There are wide quays, with fine buildings, on each side of the 
Arno, but the town, as a whole, is quiet, owing much of its im- 
portance to its being the junction for Florence, Lucca, and Vol- 
terra, on the main line between Rome and Genoa. The uni- 
versity, founded in 1338, had 1,500 students in 1938-39; it  has 
a natural history and other museums and a botanical garden. 
There is also an engineering school, a veterinary institute and 
an agricultural institute. In  the vicinity are the royal villa and 
stud-farm (horses and dromedaries) of San Rossore (the name 
is a corruption of Lussorio), and the mineral baths of San Giuli- 
ano, alkaline-ferruginous, with temperature 91.4' to  1 0 5 . 8 ~  F. 
At the mouth of the Amo, joined to the city by a steam tramway 
(on the way is the old church of S. Piero in Grado) is the 
seaside resort of Marina di Pisa, also known as Bocca d'Arno, a 
well-known centre for landscape painters. 

At Navacchio, 5 mi. E. of Pisa, is a biscuit factory, 4 mi. N. of 
which is Calci, and near it  the large monastery of the Certosa di 
Pisa. 

The ancient Pisae on the right bank of the Arno was only 2 m. 
from the sea, the delta having increased since. I t  is believed t o  
have been founded from Pisae in Elis and is first mentioned in 
history as the place at  which a Roman army from Sardinia landed 
in 225 B.C. Being situated on the coast road (Via Aemilia). i t  was 
important as a frontier fortress against Liguria, for the fertility of 
its territory, and its quarries and timber for shipbuilding. Scanty 
ruins of Roman baths exist near the modern Lucca gate on the 
north. The older town occupied the same site. (T. A,) 

I HISTORY 

I Little is known of Pisa during the barbarian invasions, but it  
' is an ascertained fact that it  was one of the first towns to assert 
its independence of Byzantine rule. During the first years of 
the Lombard rule the necessity of defending the Italian coast 
from the attacks of the Byzantines was favourable to  the 
development of the Pisan navy. 

Early Wars.-In 1003 we find records of a war between Pisa 
and Lucca, which, according to Muratori, was the first waged 
between Italian cities in the middle ages. But the military 
development and real importance of Pisa in  the 11th century 
must be attributed to  the continuous and desperate struggle it  
maintained against the tide of Saracenic invasion from Sicily. 
Numerous legends and fables of the old chroniclers serve to attest 
the importance of Pisa in those days. The  Saracens repeatedly 
attacked the town, but were repulsed, and the Pisans themselves 
assumed the offensive in Calabria, Sicily, and even in Africa. I n  
I O I  j a memorable expedition was undertaken by  the united forces 
of Pisa and Genoa against Mogahid, better known in the Italian 
chronicles as Mugeto, whom they drove from Sardinia. Again 
invading the island, he was again attacked and defeated by  the 
same adversaries, leaving a brother and son, or, as some authori- 
ties aver, a wife and son, prisoners in their hands. Sardinia con- 
tinued to be governed by native "judges" who were like petty 
sovereigns, but were now subject to  the sway of Pisa. This was 



PISA 
the primary cause =f the jealousy 9f the Genoese and of the wars 
afterwards made by them upon Pisa. Meanwhile the Pisans flour- 
ished more and more, and continued hostilities against the Sara- 
cens. I n  1062 their ships returned from Palermo laden with spoil. 
Thus it is not surprising that Pisa should already have had its 
own code of laws (Consuetudini di mare), which in 1075 were 
approved by Gregory VII., and in 1081 confirmed by a patent 
from the emperor, Henry IV. The oldest of Pisan statutes still 
extant is the Breve dei consoli di mare of 1162. 

Commercial Prosperity.-In 1099 the Pisans joined in the 
second crusade, proved their valour at  the capture of Jerusalem, 
and derived many commercial advantages from i t ;  for within a 
short time they had banks, consuls, warehouses and privileges of 
all kinds in every Eastern port. Thus while the commune of Pisa 
was still under the rule of the marquises of Tuscany, all negotia- 
tions with i t  were carried on as with an independent state officially 
represented by the archbishop and consuls. The aristocrats were 
the dominant party, and filled the highest oEces of the republic, 
which, in the 12th century, rose to great power, both 'on sea and 
land, by its wars with the Lucchese, Genoese and Muslims. In  
the years 11 13 and I I 15 it achieved a scii greater enterprise. The 
Pisan fleet of 300 sail, commanded by the archbishop, Pietro 
Moriconi, attacked the Balearic Isles, where as many as zo,ooo 
Christians were said to be held captive by the Muslims and 
returned loaded with spoil and with a multitude of Christian and 
Muslim prisoners. The former were set at  liberty or ransomed, 
and among the latter was the last descendant of the reigning 
dynasty. Immediately afterwards, the 14 years' war with Genoa 
broke out. The two republics contested the dominion of the sea, 
and both claimed supreme power over the islands of Corsica and 
Sardinia. A papal edict awarding the supremacy of Corsica to the 
Pisan Church proved sufficient cause for the war, which went on 
from 1118 to I 132. Then Innocent 11. transferred the supremacy 
over part of Corsica to the Genoese Church, and compensated 
Pisa by grants in Sardinia and elsewhere. Accordingly, to gratify 
the pope and the emperor, Lothair II. ,  the Pisans entered Neapoli- 
tan territory to combat the Normans. They aided in the vigorous 
defence of the city of Naples, and twice attacked and pillaged 
Amalfi, in 1135 and 1137, with such effect that the town never 
regained its prosperity. The war with Genoa never came to  a 
real end. Even after the retaking of Jerusalem by the Muslims 
( I  187) the Pisans and Genoese again met in conflict in the East, 
and i t  was plain that there could be no lasting peace between 
these rival powers until the one or the other should be crushed. 
The greatness and wealth of the Pisans a t  this period of their his- 
tory is proved by the noble buildings by which their city is 
adorned. The foundations of the cathedral were laid in 1063, 
and its consecration took place in I I 18 ; the baptistry was begun 
in I 152, and the campanile (the famous leaning tower) in I I 74. 
And all three magnificent structures were mainly the work of 
Pisan artists, who gave new life to Italian architecture, as they 
afterwards renewed the art of sculpture. , 

RIVALRY WITH FLORENCE AND GENOA 
The chief authority was still vested in the nobles, who, both 

in Pisa and in Sardinia, exercised almost sovereign power. They 
formed the real strength of the republic, and kept it faithful to 
the empire and the Ghibelline party. The Guelph and popular 
element which constituted the force and prosperity of Florence 
was hostile to Pisa, and led to its downfall. Owing to the political 
and commercial interests binding Florence to the Roman court, 
the Guelph element naturally prevailed there, while growth of its 
trade and commerce necessarily compelled that republic to 
encroach on waters subject to Pisan rule. And, although Pisa 
had hitherto been able to oppose a vigorous resistance to Genoa 
and Lucca, i t  was not so easy to continue the struggle when its 
enemies were backed by the arms and political wisdom of the 
Florentines, who were skilled in obtaining powerful allies. The 
chroniclers ascribe the first war with Florence, which broke out 
in 1222, t o  a ridiculous motive. The ambassadors of the rival 
states in Rome are said to have quarrelled about a lapdog- 
which merely shows that there were already so many general 

and permanent reasoQs for war that nn special railrtl. w a s  needed 
to provoke it. In  1228 the Pisans met and defeated the united 
forces of Florence and Lucca near Barga in the Garfagnana, and at  
the same time they despatched 52 galleys to assist Frederick 11. 
in his expedition to the East. Shortly after this they renewed 
hostilities with the Genoese on account of Sardinia, and war was 
intermittent down to 1259, when it terminated in the decisive 
victory of the Pisans and the consolidation of their supremacy 
in Sardinia. But meanwhile Florence had made alliance with 
Genoa, Lucca and all the Guelph cities of Tuscany against its 
Ghibelline rival: the pope had excommunicated Frederick IT. 
and all his adherents; and, as a crowning disaster, the death of 
Frederick in 1250 proved a mortal blow to the Italian Ghibelline 
cause. Nevertheless the Pisans were undaunted. Summoning 
Siena, Pistoia and the Florentine exiles to their aid, they boldly 
faced their foe, but were defeated in 1254. Soon after this date 
we find the old aristocratic government of Pisa replaced by a more 
popular form. Instead of the consuls there were now 12 elders 
(anziani); besides the podesti, there was a captain of the people; 
and there was a general council as well as a senate of 40 members. 
The rout of thc Tuscan Gitelphs on the field of &fontaperti 
(1260) restored the fortunes of Pisa. But the battle of Benevento 
(1266), where Manfred fell, and the rout of Tagliacozzo (1268). 
sealing the ruin of the house of Hohenstaufen in Italy and the 
triumph of that of Anjou, were fatal to Pisa. For the republic 
had always sided with the empire and favoured Conradin, whose 
cruel end struck terror into the Ghibelline faction. The pope 
hurled an edict against the Pisans and tried to deprive them of 
Sardinia, while their merchants were driven from Sicily by the 
Angevins. The internal condition of the city was affected by 
these events. Owing to the increasing influence of the Guelph 
and popular side, to which the more ambitious nobles began 
to adhere for the furtherance of personal aims, the aristo- 
cratic Ghibelline party was rapidly losing ground. At this 
time Count Ugolino della Gherardesca had become the virtual 
head of the republic, and, in order to preserve its independence 
and his own sway, inclined to the Guelphs and the popular party, 
in spite of the Ghibelline traditions of his race. He was supported 
by his kinsman, Giovanni Visconti, judge of Gallura, in Sardinia; 
but almost all the other great families vowed eternal hatred 
against him, and proclaimed him a traitor. I n  1274 he and Vis- 
conti were driven into exile. Both then joined the Florentines, 
took part in the war against their native city, and laid waste its 
surrounding territories. I n  1276 the Pisans were compelled to 
agree to very grlevous terms-to exempt Florentine merchandise 
from all harbour dues, to yield certain strongholds to Lucca, 
and to permit the return of Count Ugolino. Thus the count again 
became a powerful leader in Pisa. Visconti, however, was dead. 

This was the moment chosen by Genoa for a desperate and 
decisive struggle with her perpetual rival. For some years the 
hostile fleets continued to harass each other and engage in petty 
skirmishes, as if to measure their strength and prepare for a final 
effort. On Aug. 6, 1284, a t  the great battle of Meloria 72 Pisan 
galleys engaged 88 Genoese, and half the Pisan fleet was de- 
stroyed. The chroniclers speak of 5,000 killed and II,OOO pris- 
oners; and, although these figures must be exaggerated, so great 
was the number of captives taken by the Genoese as to give rise 
to the saying-"To see Pisa, you must now go to Genoa." This 
defeat crushed the power of Pisa. She had lost her dominion over 
the sea, and the Tuscan Guelphs again joined in attacking her 
by land. Count Ugolino had taken part in the battle of Meloria 
and was accused of treachery. At the height of his country's dis- 
asters he sought to confirm his own power by making terms with 
the Florentmes, by yielding certain castles to Lucca and by 
neglecting to conclude negotiations with the Genoese for the 
release of the prisoners, lest these should all prove more or less 
hostile to hlmself. This excited a storm of opposition against him. 
The archbishop, Ruggieri, having put himself at  the head of the 
nobles, was elected podest& by the Lanfranchi, Sismondi and 
Gualandi, and a section of the popular party. The great bell of 
the commune called together the adherents of the archbishop; 
the bell of the people summoned the partisans of the count. After 
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a day's fighting (July I ,  1288) the count, his two sons and his two 
grandsons were captured in the palazzo del pop010 (or town hall), 
and cast into a tower belonging to the Gualandi, and known as the 
"Tower of the Seven Streets." Here they were all left to die of 
hunger. Their tragic end was afterwards immortalized in the 
Divina Commedia.  The sympathies of Dante Alighieri, the Flor- 
entine patriot and foe of Rome, were naturally in favour of the 
victims of a n  aristocratic prelate opposed to all reconciliation 
with Florence. 

The Florentines were now allied with Lucca and Genoa, and a 
few of their vessels succeeded in forcing an entry into the Pisan 
port, blocked it  with sunken boats, and seized its towers. In  1293 
they secured a profitable peace. They and the other members 
of the Guelph league were freed from all imposts in Pisa and its 
port. I n  addition to these privileges the Genoese also held Corsica 
and part of Sardinia; and throughout the island of Elba were 
exempted from every tax. They likewise received a ransom of 
160,000 florins for their Pisan prisoners. 

I n  I312 the arrival of the Emperor, Henry VII., gladdened the 
hearts of the Pisans, but his sudden death in 1313 again over- 
threw their hopes. H e  was interred a t  Pisa, and Uguccione della 
Faggiuola remained as  imperial lieutenant, was elected podestk 
and captain of the people, and thus became virtual lord of the 
city. As a Ghibelline chief of valour and renown he was able to  
restore the military prestige of the Pisans, who under his com- 
mand captured Lucca and defeated the Florentines a t  Monteca- 
tini on Aug. 29, 1315. I n  1316, however, he was expelled in an 
outburst of popular fury. But Pisa's freedom was forever lost. 
Uguccione della Faggiuola was succeeded by other lords or tyrants 
of whom the most renowned was Castruccio Castracani, a political 
and military adventurer of much the same stamp as Uguccione 
himself. With the help of Louis the Bavarian, Castruccio became 
lord of Lucca and Pisa, and was victorious over the Florentines; 
but his premature death in 1328 again left the city a prey to the 
conflicts of opposing factions. New lords, or petty tyrants, rose 
to  power in turn during this period of civil discord, but the mil- 
itary valour of the Pisans was not yet extinguished. By sea they 
were almost impotent-Corsica and Sardinia were lost to  them 
forever-but they were still formidable by land. I n  1341 they 
besieged Lucca in order to  prevent the entry of the Florentines, 
to whom the city had been sold for 250,000 florins by the powerful 
Mastino della Scala. Aided by their Milanese, Mantuan and 
Paduan allies, they gave battle to  their rivals, put them to rout 
a t  Altopascio (Oct. 2) ,  and then again excluded them from their 
port. Thereupon the Florentines obtained Porto Talamone from 
Siena and established a navy of their own. By this means they 
were enabled to capture the island of Giglio, and, attacking the 
Pisan harbour, carried off its chains, bore them in triumph to 
Florence, and suspended them in front of the baptistery, where 
they remained until 1848. Then in pledge of the brotherhood of 
all Italian cities, they were given back to Pisa, and placed in the 
Campo Santo. 

The war was now carried on by the free companies with vary- 
ing fortune, but always more or less to the hurt of the Pisans. In  
1369 Lucca was taken from them by the emperor Charles IV.; 
and afterwards Gian Galeazzo Visconti, known as the count of 
'Virth, determined to forward his ambitious designs upon the 
whole of Italy by wresting Pisa from the Gambacorti. For a t  
this time the conflicts of the Raspanti faction, headed by the 
Gherardesca, with the Bergolini led by the Gambacorti, had left 
the latter family masters of the city. At Visconti's instigation 
Piero Gambacorti, the ruler of the moment, was treacherously 
assassinated by Jacopo d'Appiano, who succeeded him as tyrant 
of Pisa. and beaueathed the state to  his son Gherardo. The latter. 
a man'of inferior ability and daring, sold Pisa to the count of 
Virth, receiving in exchange 200,000 florins, Piombino, and the 
islands of Elba, Pianosa and Monte Cristo. Thus in 1399 Visconti 
took possession of Pisa, and left i t  to his natural son, Gabriele 
Maria Visconti, who was afterwards expelled from its gates. But 
even in this century of disaster the Pisans continued to encour- 
age not only commerce, but also the fine arts. I n  the year 1278 
they had entrusted the erection of their fine Campo Santo to  Nic- 

cola and Giovanni Pisano, by whom the architectural part of i t  was 
completed towards the end of the century. I n  the following year 
the first artists of Italy were engaged in its decoration, and the 
celebrated frescoes attributed to  Orcagna (q.v.) were painted on 
its walls. Others were afterwards supplied by Benozzo Gozzoli and 
men of lesser note, and the labour of ornamentation was only dis- 
continued in 1464. 

T h e  Victory of Florence.-Meanwhile, in  1406, the Floren- 
tines made another attack upon Pisa, besieging it  simultaneously 
by sea and land. Owing to the starving condition of its defenders, 
and aided by the treachery of Giovanni Gambacorti, they entered 
the city in triumph on Oct. 9, and sought to  "crush every germ 
of rebellion and drive out its citizens by measures of the utmost 
harshness and cruelty." Such were the orders sent by the Ten of 
War to  the representatives of the Florentine government in Pisa, 
and such was then the established policy of every Italian state. 
Consequently for a long time there was a continual stream of 
emigration from Pisa. The Rfedici pursued a humaner course. 
I n  1472 torenzo the Magnificent tried to restore the ancient 
renown of the Pisan university. T o  that end he filled it  with 
celebrated scholars, and, leaving only a few chairs of letters and 
philosophy in Florence, compelled the Florentines to  resort to 
Pisa for the prosecution of their studies. But nothing could now 
allay the inextinguishable hatred of the conquered people. When 
Charles VIII.  made his descent into Italy in 1494, and came to 
'sarzana on his way to Tuscany, he was welcomed by the Pisans 
with the greatest demonstrations of joy. And, although that mon- 
arch was ostensibly the friend of Florence, they did not hesitate, 
even in his presence, to  assert their own independence, and casting 
the Florentine emblem, the Marzocco, into the Arno, made instant 
preparations for war. Between 1499 and 1505 they heroically 
withstood three sieges and repulsed three attacking armies. But 
their adversaries always returned to the assault, and, what was 
worse, yearly laid waste their territories and destroyed all their 
crops. Soderini, who was perpetual gonfalonier of Florence, and 
Machiavelli, the secretary of the Ten, urged on the war. I n  1509 
Florence encamped her forces on three sides of the distressed city, 
which at  last, reduced to extremity by famine, was compelled to 
surrender on June 8, 1509. Thenceforth the Florentines remained 
lords of Pisa. But now, mainly owing to the efforts of Soderini 
and Machiavelli, the conquerors showed great magnanimity. They 
brought with them large stores of provisions which were freely 
distributed to  all; endeavoured to succour the suffering populace 
in every way, and gave other assistance to  the wealthier classes. 
Nevertheless, emigration continued even on a larger scale than 
in 1406, and the real history of Pisa may be said to have ended. 
I n  Naples, in Palermo, in all parts of Italy, Switzerland and the 
south of France, we still find the names of Pisan families who 
quitted their beloved home at  that time. The Florentines immedi- 
ately built a new citadel, and this was a great bitterness to  the 
Pisans. The Medici, however, remained well disposed towards 
the city. Leo X. was an active patron of the university, but it  
again declined after his death. The grand duke, Cosimo I., a genu- 
ine statesman, not only restored the university, but instituted 
the "uffizio dei fossi" or drainage office for the reclamation of 
marsh lands, and founded the knighthood of St.  Stephen. This 
order played a noble part in the protection of Tuscan commerce, 
by fighting the Barbary pirates and establishing the prestige of 
the grand-ducal navy (see MEDICI). Under the succeeding Medici, 
Pisa's fortunes steadily declined. Ferdinand I .  initiated a few 
public works there, and above all restored the cathedral, which 
had been partly destroyed by fire in 1595. These dreary times 
are brightened by one glorious name-that of Galileo Galilei. 
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tazio (Lucca, 1842-431, which 'comes down to 1840; ~ a n i e r i  Grassi, 
Pisa e le sue adiacenze (Pisa, 1851), which is a useful historical guide; 
Roncioni, "Istorie Pisane," in the Archivio storico italiano, vol. vi., pt. 
I ;  "Cronache Pisane," in the same Archivio, vol. vi., pt. 2 ;  for the 
early constitution of the city, see G. Volpe's Studii sulle istituzioni, 
comunali di Pisa (Pisa, ~ g o z ) ,  and fcr the laws, F. Bonaini's Statuti 
inediti della cittb di Pisa (Florence, 1851, etc.). The maritime and 
commercial history of the republic is dealt with in A. Schaube's Das 
Konsulat des Meeres in Pisa (Leipzig, 1888), and in Pawinski's Zur 
Entstehungsgeschichte des Konsulats i n  den communen Nord- und 
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Mittel-l?a!ie?zs (1867) ; for the moniiment~ and inscriptions see A. Da 1 
Morrona, ~ i s a  illustrata (Leghorn, 1812) and G. R. de Fleury's Les 
Monuments de Pise au moyen dge (1866) ; also Repetti's Dizionano 
geografico della Toscana, s.v. "Pisa." For Dante's connection with 
Pisa, see Dante e i Pisani, by Giovanni Sforza (Pisa, 1873). See also 
The Story of Pisa and Lucca by Janet Ross and ?ellie Erichsen in 
Dent's "Mediaeval Towns" (1907)~ and T. B. S U P ~ ~ O ' s  In the 
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PISA, COUNCIL OF (1409). The great schism of the west 
had already lasted thirty Years, and the efforts which had been 
made to restore unity within the Church by the simultaneous 
resignation of the two rival pontiffs had been in vain, when in the 
spring of 1408, the state of affairs being desperate, the idea arose 
of assembling a council to effect a union without the co-operation 
of the popes. The initiative came from those cardinals who had 
one after the other seceded either from Gregory XII .  or Benedict 
XII I .  The day after the opening of the council, proceedings 
were started against the two Popes, who, it  was agreed, were to  be 
eliminated. I n  order to  depose them with some show of legality, 
i t  was necessary, as a preliminary, to  convict them of heresy, and 
it  began to be seen that their tenacity of Power, and the ruses by 
..% k v ~ i  c~ 1, +I. evaded the necessity of abdicating, however harm- 
ful might be their consequences, did not in themselves constitute 
a clearly-defined heresy. On the 5th of June I409 was read the 
definitive sentence: that as heretics, and therefore separated 
from the Church, Pedro de  Luna (Benedict XIII . )  and Angelo 
Corrario (Gregory XII . )  were $30 fact0 deposed from any office; 
they must not be obeyed, nor assisted, nor harboured. 

I n  order to  complete their task the cardinals present a t  Pisa, 
authorized by delegation of the council, shut themselves up in 
conclave, and elected one of their number, Peter Philarge% 
cardinal of Milan, as the new pope, who assumed the name of 
Alexander V. They had hoped to save the Church, but unfortu- 
nately the result of their efforts, generous as they were, was that 
the schism increased in bitterness, and that instead of the unity 
for which the Church craved, three popes continued to flourish. 
Both the deposed pontiffs protested against the legality of the 
council of Pisa; each had numerous partisans, and the thesis, 
constructed rather to  meet the exigencies of the case, which 
attributed to  a synod assembled by the cardinals the right of 
constituting itself judge of a sovereign pontiff, was far from being 
established. The council was proceeding to occupy itself with 
reform when it  was dissolved by Alexander V. (August 1409). 

BIBLIOGRAPHY.-See Jacques Lenfant, Histoire du C0ncile de P i x  
(1731) ; Mansi, Concil., xxvii.; F. Stuhr, Die Or~anisatiom and 
Geschaftsordnung der Pisaner und Konstanzer Konzils (1891) ; N. 
yalois, La France et le grand schisme droccident, iv. J-Io7, sep. 
(1902) ; see also art. C~NSTANCE (Council of). 

PISAN, CHRISTINE DE (1364-c. 1430), French poet, of 
Italian birth, was born at  Venice in 1364. When she was four 
years old she was brought to  her father, a councillor of the 
venetian ~ ~ ~ ~ b l i ~ ,  in paris, where he held office as astrologer 
to charles V. ~t fifteen christine atienne du Castel, 
who becalne Charles's notary and secretary. After the king's 
death in 1380 her father lost his appointment, died soon after; 
and when ~ h ~ i ~ t i ~ ~ ' ~  husband died in 1389 she found herself 
without a protector, and with three children depending on her. 
 hi^ determined her to have recourse to letters as a means of 
livelihood. Her  first ballads were written to the memory of her 
husband, and as love poems were the fashion she continued to 
write others-lais, virelais, rondeauz and jeux 2 vefzdre-though 
she took the precaution to assure her readers (Cent balades, No. 
50) that they were merely exercises. I n  1399 she began to study 
the Latin poets, and between that time and 1405, as she herself 
declares, she composed some fifteen important works, chiefly in 
prose, besides minor pieces. 

The earl of Salisbury, who was in Paris on the occasion of the 
marriage of Richard 11. with Isabella of France (1396), took her 
elder son, Jean du Castel (b. 1384), and reared him as his own; 
the boy, af ter  Salisbury's death ( I ~ o o ) ,  being received by Philip 
of Burgundy, a t  whose desire Christine wrote Le Livre des faitz 
e t  bonnes moeurj dz~ sayge roy Charles ( I ~ o s ) ,  valuable as a 
first-hand picture of Charles V. and his court. Her Mutation de 
fortune, i n  which she finds room for a great deaJ of history and 
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philosophy. was presented to the same patron on New Year's Day. 
1404. ~t possesses an introduction of great autobiographical in- 
terest In  La vision (1405) she tells her own history, by way of 
defence against those who objected to  her pretensions as a moral- 
ist. Henry IV. of England desired her to make his court her 
home, and she received a like invitation from Galeazzo Visconti, 
tyrant of Milan. She preferred, however, to remain in France, 
where she enjoyed the favour of Charles VI., the dukes of 
Berry and Burgundy, the duchess of Bourbon and others. 

Christine was a champioIl of her own sex. her Di t  de la 
rose (1402) she describes an order of the rose, the members of 

which bind themselves by vow to defend the honour of women. 
Her Bfiitre au dietc d'amonw is a defence of women against 
the ,,tire of Jean de Meung, and initiated a prolonged dispute 
with two great scholars of her time, Jean de Montreuil (d. 1415) 
and Gonthier Col, who undertook the defence of the Roman de la 
rose. Christine wrote about 1407 two books for women, La 
Cite' des dames and Le Liare des trois vertus, or Le Trdsor de la 
cite' des dames. She was devoted to her adopted country. During 
the civil war she wrote a Lamentation (1410) and a Livre de la 

(1412-r413), but aftpr the disaqtors of the campaign of 

&incourt she retired to  a convent, We have no more of her 
work until 1429, when she broke her silence to write a song in 
honour of Joan of Arc, Of the circumstances of her death nothing 
is known but i t  probably took place about this time. 

H,, poems were edited by Maurice ROY for the SocietC des anciens 
Textes franqais (1886, etc.), and her Livre du chemin du long estude, 
by Puschel (Berlin, 1887). There are monographs by Raimond 
Thomassy (Paris, 1838) ; E. M. D. Robineau (Saint-Omer, 1882) ; 
and Friedrich Koch (Goslar, 1885). I t  is possible that Jean Castel, 
who was chronicler of France under LOUIS XI., was Christine's 
grandson. Hoccleve imitated her $pitre au dieu d'amoz~r, in his 
"Letter of Cupid" (Chaucerian and other Pieces, ed. W. W. Skeat, 

i72iep2n tgt;Fgr O ~ i > ~ ~ e ~ $ ~ ~ ~ ,  $ ~ t ~ $ n w ~ ~ s ~ $ ~ a ~ $ ~ i ~ ~ ~ ~  
served in a at ~ ~ ~ ~ l ~ ~ ~ .    hi^ was edited (1904) for the R ~ ~ . .  
burghe Club by W. G. F. Warner as The Efiistle of Othea to Hector, 
or the Boke of Knyghthode. The Moral Proverbs of ChrZstyne de 
Pise, translated by Earl Rivers, was ~rinted in 1478 by ~ a u t o n ,  
who himself translated, by order of Henry VII., her Livre des faitz 
d'armes, et de chevalerie, a treatise on the art of war, based chiefly 
on Vegetius. Her Cite' des dames was translated by Brian Anslay 
(London, 1521). 

PISANO, ANDREA (c. 1270-1348), Italian sculptor, was 
born about 1270, and first learned the trade of a goldsmith. His 
style was influenced to some extent by Giovanni Pisano. His 
chief works were executed at  lqorence, and the formation of his 
mature style was due rather to Giotto than to his earlier masters. 
Of the three world-famed bronze doors of the Florentine bap- 
tistery, the earliest one-that on the south side-was the work 
of Andrea; he spent many years on i t ;  and it  was finally set up 
in 1336'. I t  consists of a number of small quatrefoil ~ane ls -  
the lower eight containing single figures of the Virtues, and the 
rest scenes from the life of the Baptist. At the death of Giotto 
in 1337, Andrea was appointed architect of the campanile, and 
built the two stories of niches above the work of Giotto. Of the 
beautiful panel-reliefs which decorate the campanile those repre- 
senting "The Crane," "Weaving," "Daedalus," "Navigation," 
"Hercules," "Agriculture," "Theatre" and "Medicine," display 
the style of Andrea Pisano. The duomo contains the chief of 
Andrea's other  lore en tine works in marble. In  1347 he was ap- 
pointed architect in the duomo of Orvieto, which had already 
been designed and begun LOrenzo Maitmi. The date of his 
death must have been bef0re I349 

See M. Reymond, La Sculptz~re  lore en tine (Florence, 1 8 ~ ~ ) .  
PISANO, GIOVANNI (c. 1249-after I ~ I ~ ) ,  Italian archi- 

tect and sculptor, was the son of Niccola Pisano. H e  developed 
and extended into other parts of Italy the renaissance of sculp- 
ture initiated by his father. H e  spent the first part of his life 
as a pupil and fellow worker of Niccola and appears as his col- 
laborator a t  the fountain of the great piazza a t  Perugia. Between 
1278 and 1283 he was employed on the cloister, which surrounds 
the Campo Santo a t  Pisa. I n  1284 Giovanni was appointed "capo 
maestro" of the new cathedral a t  Siena. H e  began the magni- 

lThe date on the door, 1330, refers to the original wax model. 
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ficent f a ~ a d e .  His design, however, was modified by the archi- 
tects who succeeded him. From 1298 to I301 he was employed 
on the pulpit of San Andrea a t  Pistoia. Then followed the pulpit 
of the cathedral a t  Pisa, completed in 1311. I t  was taken to 
pieces some two hundred years later, but fragments are to be seen 
a t  Pisa, and in the Berlin museum. The figures for the tomb 
of the Empress Margaret, now in the Palazzo Bianco a t  Genoa, 
were executed soon after the Empress' death in 131 I. A number 
of statues of "The Virgin and Child" have been attributed to 
him on stylistic evidence. A~~~~ these the three most important 
are a t  Prato; in the Campo Santo, Pisa; and in the Arena chapel 
a t  Padua. The Cathedral of Pisa has a fine figure of the 
Madonna carved in ivory. Giovanni's early work was inspired by 
his father Niccola. Later his figures and draperies displayed the 
expressive flow of lines appertaining to the Gothic style. Like 
the work of most stonemasons in mediaeval times, his sculpture 
forms part of an architectural design. The subject matter of his 
carving was dictated by the liturgy of the church, and his inter- 
pretations are imbued with deep religious feeling. 

See M. Sauerlandt, Bildwerke des Giovanni Pisano etc. (1904) ; A. 
Bra&, h ~ i ~ ~ l ~  und G ~ ~ ~ ~ ~ G  pisano und die plastik deJ X ~ V .  ~ ~ h ~ -  
hunderts i n  Siena (1904) ; I .  Supino, Arte Pisane (Florence, 1g04), 
and Pisa (1918); V. Lusini, IL duomo d6 F ina  (S~ena, 1911); P.  
Bacei, Dedalo I. p. 319. 

PISANO, NICCOLA (c. 122.5-c. 12781, Italian sculptor and 
architect settled a t  Pisa. A document among the archives of the 
Sienese Cathedral calls him son of "Petrus de Apulia," and most 
modern writers believe that he not only was a native of the 
province of Apulia in southern Italy, but also that he gained there 
his early instruction in the arts of sculpture and architecture. 
Except through his works, little is hewn of the history of 
Nicdola's life. I n  12jg as a n  incised inscription records, he 
finished the marble pulpit for the Pisan baptistery; this is his 
most important early work, and is entirely classical in spirit. 

I t  is a high hexagon, on semicircular arches, with trefoil cusps, 
supported by seven marble columns, three of which rest on white 
~ ~ a r b l e  lions. I n  design it  presents a combination of Gothic 
forms with classical details. Five of the sides of the main sexagon 
have panels with subjects-the Nativity, the Adoration of the 
Magi, the Presentation in the Temple, the Crucifixion and the 
Last Judgment. These are all works of the highest beauty, and a 
wonderful advance on anything of the sort that had been produced 
by Niccola's predecessors. The drapery is gracefully arranged in 
broad simple folds; the heads are full of the most noble dignity; 
and the stately beauty of the Madonna could hardly be sur~assed. 
The panel with the Adoration of the Magi 1s perhaps the one ln 
which Niccola's study of the antique is most apparent. The veiled 
and diademed figure of the Virgin Mother, seated on a throne, 
recalls the R ~ m a n  June; the head of Joseph behind her might be 
that of Vulcan; while the youthful beauty of an A ~ o l l o  and the 
mature dignity of a Jupiter are suggested by the standing and 
kneeling figures of the Magi. 

The beautiful relief of the Deposition from the Cross in the 
tympanum over a side door at  Sari Martino a t  Lucca was probably 
Niccola's most important work. Then followed the Arca di San 
Domenico, in the church a t  Bologna consecrated to that saint. 
This work was completed in 1267 in collaboration with the 
Domenican Fra Guglielmo. The most magnificent of Niccola's 
works is the great pulpit in Siena cathedral, I t  is much larger than 
that a t  Pisa, being an octagon on cusped arches and columns. The 
contract for this work (1266) discloses the names of Nic- 
cola's assistants:-Arnolfo (di Cambio) Donato, and Lap-be- 
sides his son Giovanni. I n  the reliefs of this pulpit can be traced 
the influence of the great Gothic sculptors of France. They 
mark the beginning of a new epoch in the history of Italian sculp- 
ture; classical repose is sacrificed for expression of religious 
emotions. 

Niccola's last great work of sculpture was the fountain in the 
piazza opposite the west end of the cathedral a t  Perugia. This 
is a series of three basins rising one above another, each with 
sculptured decoration; it was begun in 1274 and completed, with 
the co-operation of Niccola's son Giovanni, and of Arnolfo di 
Cambio. Niccola appears also to have had knowledge of archi- 
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tecture, for, when he signed the contract for the pulpit in Siena, he 
stipulated that he might go to Pisa four times a year to  attend 
consultations about the building of the cathedral and baptistery. 
Many important buildings are ascribed to him by Vasari without 
corroboration. I n  1278 Niccola is mentioned for the last time as 
working on the fountain in Perugia. The first record of his death 
occurs in Sienese archives under the date Aug. 30, 1287. 

See SCULPTURE, and general histories of Italian art;  Symonds, 
Renaissance in Italy; K. Frw, Vasari I. (1911, 1909, p. 423) ; I. ~upino,  
Arte Pisam (Florence 1904) ; M. Reymond, La sculpture florentine I 
(Florence, 1897) ; A. Brach, NicoEa and Giovanni Pisano (Strassburg 
,904). 

PISANO, VITTORE ( I  39 ?-14js), commonly called 
pISAXELLO, ltalian medallist and painter, was the son of a Pisan 
father called ~ ~ ~ t ~ l ~ ~ ~ ~ ~  and a veronese mother. H~ was one 
of the leading artists of his age, and enjoyed great celebrity 
during his lifetime, Guarino, a distinguished humanist, sings his 
praises in lines such as these: is the renown that comes 
to Verona from the excellence of your work,,, and age has 
produced you to be numbered with the great sculptors and painters 
of antiquity." TVe know nothing concerning Pisanello's artistic 
education. Vasari, who likes to derive all great art from Florence, 
states that he studied under Andrea del Castagno in Florence. 
But he was more probably trained in Verona in the traditions of 
Altichiero. About 1422 he worked in conjunction with Gentile 
Fabriano in the great council hall of the doge's palace in Venice. 
During their stay in Venice the two artists exercised a great 
influence on the development of Venetian art. Pisanello was 
much favoured by  the princes and potentates of Italy. There is 
evidence that he worked at  various times a t  Ferrara, Mantua, 
Milan, Pavia, Naples, Rome, Venice and Verona. H e  was well 
received at the courts of his patrons; he designed their costumes, 
the patterns of the material they used, the harness fo r  their 
horses, besides painting their portraits and Madonna pictures. 

Unfortunately, only very few of his paintings have survived. 
These are: the fresco of "The Annunciation" in S. Fermo a t  
Verona and the fresco painted on the arch of the Pellegrini chapel 
in S. Anastasia, in the same city, representing "St. George 
Mounting his HorseH; three easel pictures may be singled out 
as representative of the master; the "Miraculous Stag appear- 
ing to St. Eustace" in the National Gallery, London; the portrait 
of a princess of the house of Este in the Louvre; and the portrait 
a t  the gallery in Bergamo of Lionello d'Este, who was one of 
the artist's chief patrons and admirers. These panels are care- 
fully finished to the minutest detail, and are beautifully drawn. 
The Louvre possesses in the Vallardi book a number of delicate 
and spirited pen drawings by Pisanello. These detailed studies of 
nature, in which animals figure very largely, seem to have been 
his great delight and display the powers of an extraordinary 
draughtsman. But it  is for his medals and plaques that Pisanello 
is best known. Although he was not, as was at  one time asserted, 
the inventor of the medal, i t  was he who initiated this form of 
art as one of the most characteristic productions of the Renais- 
sance. Pisanello's earliest medal was probably that of the  Greek 
emperor John VII. Paleologos, dated about 1438-39. 

see Aloiss Heiss, Les Me'dai l l~ur~ de la Renaissance (1881) ; G. F. 
Hill, Pisanello (1905) ; J .  de Foville, Pisanello et tes Me'dailleurs Italiens 
(1908) ; G. Biadego, Pisanus Pictor (Venice, 1908) ; Les Dessins de 
Pi~aneZ1o et de son $coze Louvre (1911-20). (1. A. R.1 

PISAURUM (mod. Pesaro, q.v. ) ,  an ancient town of Um- 
bria on the Via Flaminia, 26 m. from Ariminum and 8 from 
Fanum Fortunae. A Roman colony was founded here in 184 
B.c., a t  the mouth of the river Pisaurus (mod. Foglia; the sea 
has since receded about half a mile). I t  was destroyed by the 
Goths in 539, and restored by Belisarius in's45. 

PISCES, the "Fishes," in astronomy, the twelfth sign of the 
zodiac, represented by two fishes tied together by their tails, and 
denoted by the symbol X .  I n  Greek legend Aphrodite and Eros, 
while on the banks of the Euphrates, were surprised by  Typhon, 
and sought safety by jumping into the water, where they were 
changed into two fishes. This fable, however, as in many other 
similar cases, is probably nothing more than an adaptation of an 
older Egyptian tale. The constellation cowtains only faint stars 
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without any striking grouping. 

Piscis australis or Austrinus, the southern fish, is a constellation 
of the southern hemisphere. I t  contains Fomalhaut, a star of 
the first magnitude. 

Piscis volans, the flying fish, is a constellation introduced by 
John Bayer in 1603. The name is now abbreviated to Volans. 

PISCICULTURE. The species of food-fish that can be 
kept successfully in ponds throughout their lives from egg to 
adult are exceedingly limited in number. The various breeds of 
gold fish and top-minnows (Cyprilzodonts) are familiar examples 
and the carp is an example of food-fishes capable of similar 
domestication. I n  the United States the eastern brook trout and 
the black bass are almost as fully domesticated. Various other 
food-fishes, both marine and fresh-water, can be kept in ponds 
for longer or shorter periods, but refuse to breed, while in other 
cases the fry obtained from captive breeders will not develop. 
Consequently there are two main types of pisciculture: ( I )  the 
rearing in confinement to  an edible stage of the young of domes- 
ticated breeders; (2) the stocking of natural waters with eggs or 
fry from captured adults. 

Fish-rearing.-Of the 5rst type of piscicu!ture there are 
several examples of commercial importance in the cultivation of 
fresh-water fishes. The pond culture of carp is important in 
China and Germany, but in  England it has long fallen out of use 
and is not likely to be resumed so long as other fresh fish can 
be obtained and distributed so readily as is now the case. In the 
United States pond culture of carp has been practically discon- 
tinued because of the prejudice of native Americans against the 
fish and because of its great increase in natural waters which now 
afford a large commercial yield. In  Germany, on the other hand, 
intensive methods have been applied to  pond culture with remark- 
able results in recent years. 

I n  the United States some species of trout and charr have 
become so thoroughly domesticated that many commercial trout 
hatcheries have been established, some of them with a score of 
ponds heavily stocked with eastern brook trout (Sdvelinus folz- 
tindis) sorted into different ponds according to size and fed 
usually on slaughter house offal in addition to such natural food 
as  they may obtain. Under this system the trout grow twice or 
three times as fast as the wild ones, a growth of from 7 to 11 in. 
during the first year being no exception. Some of the male fish 
are killed and sold before they are sexually mature; but most of 
the fish are kept until they reach sexual maturity in the second 
fall of their life a t  the age of 2 0  months and are then stripped 
and sold immediately thereafter. 

Next in order of importance are the North American basses 
and sunfishes (family Cerctrarchidae), all of which make "nests.' 
The most important members of the family are the largemouth 
(Aplites salmoides) and smallmouth (Micropterus dolonw'eu) 
black bass which are propagated in large numbers of State, 
national and private ponds. Artificial nest-boxes with bottoms 
covered with material suitable for the species are placed in the 
ponds, the fish spawn in them and the male guards the nest: 
and schools of fry. The schools of young, usually numbering 
several thousand to the nest, are transferred to rearing pond; 
and fed on Japanese Daphnia raised in small separate ponds and 
on other food. Young bass are usually planted as fingerlings 
3 or 4 in. long or as yearlings. They could be raised for tht 
market, but the cost would be prohibitive. I n  addition to the 
bass seven species of sunfishes are cultivated in the United Stater 
by similar, but simpler methods. 

I n  the lagoons of the Adriatic and the salt marshes of various 
parts of France examples of the cultivation of salt-water fisk 
are to be found analogous to  the pond culture of fresh waters 
Here, as in  ancient Greece and Rome, it  is the practice to admi! 
young fish from the sea by sluices, into artificial enclosures 01 

"viviers" and to keep them there until they are large enough tc 
be used. An interesting modification of this method of cultivatior 
has been introduced into Denmark. The entrances to the innei 
lagoons of the Limfjord are naturally blocked against the in~mi. 
gration of flatfish by dense growths of sea-grass (Zostera) 
although the outer lagoons are annually invaded by large number: 

of small plaice from the North sea. The fishermen of the district 
consequently combined t o  defray the expenses of transplanting 
large numbers of small plaice from the outer waters to  the inner 
Lagoons, where they were found to thrive far better than in their 
natural habitat. The explanation has been shown by Dr. Petersen 
to be due to  the abundance of food, coupled with the lack of 
overcrowding of the small fish. This transplantation of small 
plaice in D

e

nmark has been annually repeated for many years 
with the most successful results and a suitable subvention to the 
cost is now an annual charge upon the Government funds. 

As a result of the international North sea fishery investigations, 
it has been proposed to apply the same principle for the develop- 
ment of the deep-sea fishery in the neighbourhood of the Dogger 
Bank. Experiments with labelled plaice, carried out in  1904 by 
the Marine Biological Association, showed that small plaice trans- 
planted to the Dogger Bank in spring grew three or four times 
as rapidly as those on the inshore grounds, and the same result, 
with insignificant variations, has been obtained by  similar experi- 
ments in later years. (See Reports of the Ministry of Agriculture 
and Fisheries cited a t  the end.) In  this case the deep water 
rouur? the D o g g ~ r  Rank actq a5 a barrier to the emigration of the 
small plaice from the shores. I t  has consequently been proposed 
that the small plaice should be transported in millions t o  the bank 
by well vessels every spring. I t  is claimed, as  further result of 
the experiments, that from May to October the young fish would 
be practically free on the shallow part of the bank from the risk 
of premature capture by trawlers, and that the increased value 
of the fish, consequent upon their phenomenal growth rate, would 
greatly exceed the cost of transplantation. The development of 
seining on the Dogger Bank since 1919 has probably increased the 
risk of premature capture, but satisfactory information on this 
point is lacking. I n  the experiments made by  the English Min- 
istry of Fisheries the transplanted fish retaken by seiners 
amounted to about 20% of the total recaptured in 1922 and 
1923, but the actual months are not stated. 

n'ot unlike the work on plaice is the rescue work carried on 
in the United States, chiefly by the Bureau of Fisheries, but also 
by the States of Minnesota, Wisconsin, Iowa and Illinois. With 
the recession of the waters of the Mississippi river after spring 
freshets, many fishes become land-locked in temporary ponds or 
sloughs. By removing them to permanent waters they are saved 
from death due to drying of the ponds. I n  1926 the Bureau of 
Fisheries seined about I jo,ooo,ooo impounded fish and returned 
them to open waters and similar work is undertaken each year. 

I n  France and Japan the methods of oyster and mussel culture 
are similar in principle to those just described. A breeding stock 
is maintained to supply the ground or the "collectors" with spat. 
and the latter, when sufficiently grown, is then transplanted to  
the most favourable feeding grounds, care being taken t o  avoid 
the local overcrowding which is so commonly observed among 
shell-fish under natural conditions. 

Fish-hatching.- The second and more familiar type of pisci- 
culture is that known as fish-hatching, with which must be associ- 
ated the various methods of artificial propagation. Fertilization 
of the spawn is easily effected by "stripping7' the eggs from the 
female into a moistened pan and immediately adding the milt 
of the male by  the same process (the dry or Russian method). 
Water is next repeatedly added and poured off to wash the milt 
from the eggs, which soon swell and harden so that they may 
be transferred to  the hatching apparatus without injury. Although 
simple floating hatching boxes may often be used in natural 
waters, for large-scale operations hatcheries are constructed and 
the type of apparatus employed in them depends on the eggs to 
be hatched. For the smaller and lighter semi-buoyant or demersal 
eggs, such as those of whitefish (Coregonus), shad (Alosn sapi- 
dzssima), etc., tall gIass jars are used provided with a central 
inlet pipe through which water reaches the bottom of the jar 
and flows upward through the eggs to escape a t  the top. The 
dead eggs float and are removed by siphoning. T h e  jars are 
grouped into "batteries," each of which may be merely a number 
of jars set on a table and supplied with water from a pipe above 
them, as in hatching shad. For hatching whitefish and pike-perch 
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eggs a battery may consist of more than zoo jars arranged in 
four superimposed tiers on two sides of a complicated system of 
wooiien troughs, which serve to convey water to  and from them. 

For  hatching the larger and heavier demersal eggs of trout and 
salmon primitive apparatus, still in use in parts of Europe, con- 
sists of long wooden troughs in which the eggs lie on gravel in 
running water. I n  more modern hatcheries, in order t o  economize 
space and utilize the water supply to the best advantage, the 
troughs are divided into "boxes" by transverse partitions and the 
boxes are filled with trays or baskets of eggs. The partitions are 
so constructed that the water which flows along the trough from 
box to box is given an upward or downward movement through 
the eggs in each box. For hatching trout eggs ten shallow wooden 
trays with bottoms of wire gauze each supporting a single layer 
of eggs are stacked in each box, covered by an empty tray and 
latched down by a cross-bar. A trough of five boxes carries 
from 500,ooo to 750,000 eggs. The trout f ry remain on the 
trays until a week or ten days before the yolk sac is absorbed 
and are then planted or transferred to rearing ponds. Four Pacific 
salmon baskets of wire screen are half filled with eggs (about 
3o,ooo), and one basket is placed in each box with the top pro- 
jecting above the water so that no eggs can escape. The newly- 
hatched fry fall through the meshes in  the bottom of the basket 
and remain on the bottom of the box until the heavy yolk is so 
far absorbed that they are able to swim upward. They may be 
then planted or held and fed in artificial ponds near the hatch- 
eries to be planted when a year or more old. 

For  the buoyant eggs of cod, use is commonly made of the 
McDonald or tidal hatching box which is so constructed that a 
jet of water gives a rotary motion t o  the eggs while an inter- 
mittent siphon causes the water in  the box to rise and fall a t  
regular intervals, so that the rotating eggs are carried up and 
down much as they would be by  the waves of the open sea. 

The  hatching of the eggs, whether of fresh or salt-water fishes 
presents no serious difficulties, if suitable apparatus is employed; 
but the rearing of fry to an advanced stage, without serious 
losses, is less easy, and in the case of sea-fishes, with pelagic eggs, 
the larvae of which are exceedingly small and tender, is still an 
unsolved problem, although recent work carried out a t  the 
Plymouth laboratory of the Marine Biological Association, in 
England, is a t  least promising. I t  has been found possible to 
grow pure cultures of various diatoms, and by feeding these to 
various larvae kept in sterilized sea water, great successes have 
been attained. I n  fresh-water culture there may be little ad- 
vantage in artificial hatching, unless it  is followed by a successful 
period of rearing. Thus the Howieton Fishery Company (Eng- 
land) recommended their customers t o  stock their streams either 
with unhatched ova sown in redds or with three-months-old fry. 
Their experience is "that there is no half-way house between 
ova sown in redds and three-months-old fry. Younger fry may 
do, but only when ova would do as well and at  half the cost." 
I n  marine hatcheries, on the other hand, it  is the invariable prac- 
tice to  hatch the eggs, although the fry have to be put into the 
sea a t  the most critical period of their lives, in an environment 
which teems with predacious enemies. 

Some of the advances made in the United States in  recent 
years in  the cultivation of fish and shell-fish are shown by the 
examples which follow. They suggest the importance of a detailed 
knowledge of the life-history of the forms to be cultivated and 
the advantages of rearing to a suitable stage. 

Decline in the Pacific salmon fishery led to the establishment 
of hatcheries until in 1921 there were 90 such establishments 
maintained by the United States, by the individual States, and by 
British Columbia. But in spite of the great hatchery output, the 
fishery continued to decline alarmingly in certain localities. This 
apparent failure of the hatcheries to  rehabilitate the fisheries led 
the authorities of the United States and British Columbia t o  
promote a co-operative and detailed study of the life history 
of the Pacific salmon in the hope that this would reveal better 
means of artificial propagation or enable fisheries restrictions to 
be intelligently applied, while in 1924, by  act of Congress, full 
control of the Alaskan fisheries was placed in the hands of the 

Department of Commerce and has since been exercised by its 
Bureau of Fisheries. 

There are five species of Pacific salmon (Oncorynchz4s) all of 
which ascend from the sea into the rivers to spawn and are 
captured in commercial nets on the upward journey. Unlike the 
Atlantic salmon, they invariably die after spawning, but the 
young hatched from their eggs return to the sea after a longer 
or shorter stay in fresh water. Investigations of the past ten 
years have added many important details of the life history. The 
method of investigation consists, in  part, in marking the young 
by removal of some of the fins, releasing them in fresh water a t  
various ages and in various places and recovering the marked 
fish when they return from the sea to  fresh water to  spawn. I n  
part i t  consists of the microscopic study of the markings of the 
scales of returning adults. From these the age, rate of growth 
and period of time spent in fresh water may be determined. 
From these investigations it is  now known that the fry may begin 
their return to  the sea soon after hatching (pink and chum 
salmon), or may remain in fresh water for a year (silver salmon) 
or from one to four years (red salmon), or, as in the chinook, 
they may either start for the sea soon after hatching or when 
12 or 18 months old. The age a t  return to fresh water also varies. 
In the pink it  is invariably two years, in  the chum from two to 
five or six years, in the silver three years, in the red three to  
seven years, in the chinook two t o  seven or eight years. 

The salmon of each species almost invariably come back to 
spawn in the stream or lake i n  which they were hatched (parent 
stream). The most important discovery of recent years is this 
confirmation of the "parent stream theory7' with the resultant 
conception of each species as made up  of numerous self-contained 
colonies or races of interbreeding individuals. I t  results that if 
commercial fishing or other obstruction of a stream prevents so 
many individuals of any race from returning to their home 
spawning-ground that an adequate breeding stock is not main- 
tained, that race is depleted or disappears and its racial ground is 
not afterward colonized by other races. I t  is then essential that 
commercial fishing be so conducted as  t o  permit the escapement 
to  the spawning ground of enough breeding fish of each colony 
to maintain that colony. In  Alaska, the U.S. Bureau of Fisheries 
now requires a "spawning escapement" of 50%. This regulation 
was first imposed in 1924 and in 1926 the run of pink salmon, 
a two year fish, was the largest ever known. How large the 
spawning escapement must be to maintain a racial population in 
any locality is not yet definitely known. Actual counts made 
under the direction of Dr. Gilbert have shown that in the Karluk 
river, Alaska, three red salmon returned in 1926 for each parent 
fish of the 1921 spawning escapement. This ratio does not in- 
clude the fish of the 1921 hatch that returned in earlier years 
or those still to  return. If the proportion should prove to hold 
for all seasons an escapement of less than one-third would serve 
to maintain the race. 

From studies made on the return of young salmon marked 
and released in fresh water, evidence is accumulating that arti- 
ficial propagation may be made effective. I t  has been found that 
marked fingerlings of the Alaskan sockeye or red salmon, re- 
leased in the Columbia river in the fall of their first year, fail 
to  return, but if released in the spring of their second year, they 
return; success does not necessarily depend merely on the release 
of great numbers of large and vigorous fingerlings, but on their 
release a t  the. right age, the age a t  which they naturally begin 
their seaward voyage. I t  has been found, further, that since each 
tributary (Columbia river) supports a separate cojony it  is 
inadvisable to  transfer fingerlings from one tributary to  another. 
Different racial groups start their spawning migrations at  different 
times and each starts a t  such a time as  to  bring it  t o  the spawning 
grounds when conditions there are suitable for laying of the eggs 
and development of the young of that race. If fingerlings are 
released on an alien ground they will return as adults to it, but 
they may then find the conditions on i t  unsuited t o  them a t  the 
time of their return. By releasing the  f ry  or fingerlings of each 
race on its home ground and at  the right age better results may be 
expected from hatchery operations than have been reached up  
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to this time. Thus in an experiment on the Columbia river the 
number of returning adults, recaptured after having been marked 
as fingerlings and released on their home ground when of suitable 
age, was 30 times that necessary to produce the eggs from which 
they came (Holmes). Increased runs of Pacific salmon are also 
reported by Canadian officials as  the result of hatchery operations 
in the Frazer river. 

I n  the United States many of the natural oyster beds have been 
so exploited that they have disappeared and others are greatly 
depleted. The great size of the beds, the high cost of labour and 
the relatively low price of the product make the method of pond 
culture currently employed in France and Japan impracticable. 
Culture consists a t  present wholly of rehabilitating the beds in 
natural waters and increasing their number (planted beds). About 
half the 30,000,000 bu. of oysters marketed annually are now 
obtained from planted beds and in the New England States about 
go% are from that source. 

I t  has long been known that fertilized eggs could be obtained 
by cutting open oysters and stripping the apparently ripe milt 
and eggs from them, but  recently oysters have been induced to 
spawn naturally in tanks of sea water by permitting the tempera- 
ture to  rise to about 70' F and in this way better results have 
been obtained. But, for artificial culture, large numbers of the 
minute larval oysters must be raised to  the fixed or spat stage. 
This has been hitherto impossible owing to the difficulty of retain- 
ing them in tanks while supplying them with running water. 
Until they are several days old they pass readily through felt or 
the finest silk bolting cloth. A new filtering material, known as 
"filtros" has now proved entirely satisfactory and several lots 
of larvae have been reared to the spat stage by investigators 
of the U.S. Bureau of Fisheries. Seed oysters for planting have 
become increasingly scarce and costly, but if the method referred 
to  becomes a part of commercial oyster culture they may be 
produced in quantity a t  a cost much below that of collecting 
them from the beds. 

I n  the United States the supply of the species of fresh water 
mussels from which pearl buttons are made has declined in recent 
years with the result that much work has been done on methods 
of cultivating these forms. The larvae (glochidia), after expulsion 
from the gills of the female mussel, become parasitic on the gills 
of fish from which they draw their nourishment and from which 
they fall after transforming into young mussels. I n  the earlier 
attempts to increase the mussel supply, fish artificially inoculated 
with glochidia were released into natural waters and not only fish 
captured for the purpose, but great numbers of rescued fish (see 
above) were used. I n  1926 fish rescued and released by the U.S. 
Bureau of Fisheries had been inoculated with nearly 3,000,000,000 
glochidia taken from about 40,000,000 mussels. Later experiments 
showed that the inoculated fish could be held in  troughs until the 
young mussels dropped from them. The latter are then cared 
for during the first season of their growth. But the number of 
glochidia that can be safely carried by a single fish is limited, 
and the inflammation caused by over-infestation results in many 
deaths. Hence, a method was sought of rearing the glochidia 
without permitting their attachment to  a fish host. Although the 
inoculation of both fish t o  be held captive and of those to  be 
released is still practised, i t  recently has been found that the 
glochidia may be reared t o  young mussels in an artificial medium 
which supplies the nourishment normally drawn from the fish 
host and makes the use of the latter unnecessary. With perfection 
of the technique it  is practically certain that young mussels will 
soon be raised and distributed in large numbers without employing 
fish hosts. 

I n  the lobster (Homarzks) the eggs are carried attached to the 
appendages of the lower surface of the abdomen of the female 
and average 30,000 in lobsters 13 in. long. The larvae hatched 
from the eggs pass through a remarkable series of transformations 
a t  successive moults. During the first four stages they are minute 
and free-swimming and subject to destruction by storms and 
countless enemies; but a t  the close of the fourth stage, or in 
the fifth, they become ambulatory, descend to the bottom and 
show an ability to  protect themselves. "One lobster a t  this stage 

is worth many thousands in the first" (Herrick). Owing to the 
hard outer shell i t  is not possible to "strip" the lobster and cuiti- 
vation, therefore, consists in rearing the naturally-hatched young 
through the helpless free-swimming stages to  the ambulatory 
bottom stage capable of self protection. The  most successful 
method is that devised by Mead and his co-workers and first 
used at  Wickford, R.I. ,  under the auspices of the Rhode Island 
commissioners of inland fisheries. 

The unit apparatus is a wooden box 10 ft. square and 4 ft. 
deep with screened openings in  the bottom and on two opposite 
sides near the top. The boxes, in groups of six, float with tops 
above water, supported by rafts 75 ft. long anchored in the sea 
in a protected situation where the water is  of suitable quality. 
Near the bottom of each box a horizontal two-bladed prope!ler, 
with a radius of about 4 3  ft., is made to revolve by means of 
suitable shafts and gearing driven by a naphtha motor or other 
power source. The propeller draws water through the screened 
opening in the bottom of the box and forces it  upward in a spiral 
course to  i ts  escape through the side openings. Egg-bearing or 
"berried" lobsters are placed in one of the boxes just before the 
eggs are ready to hatch and, as hatching takes place, the fry 
are carried toward the top of the box and kept in suspension 
as though in the open sea. For rearing, the f ry  are transferred to  
other boxes where they secure natural food from the entering 
sea water but are also supplied abundantly with other food, pref- 
erably chopped, cooked beef, which is kept in suspension by the 
current and retained in the box by the screens. During the six 
to eight weeks season 500,000 "fourths" may be reared in 24 
boxes. The method is believed to produce about 80 times as 
many fourths as are necessary to  maintain the normal population 
of adults and heavy captures are therefore possible without 
depleting the grounds. 

Objects  a n d  U t i l i t y  of Fish-hatcheries.- The earlier advo- 
cates of artificial propagation and fish-hatching seem to have been 
under the impression that the thousands of f ry resulting from a 
single act of artificial propagation meant a corresponding increase 
in the numbers of edible fish when once they had been deposited 
in suitable waters; and also that artificial fertilization ensured a 
greater proportion of fertilized eggs than the natural process. 
For  the first proposition there is no evidence, while the second 
proposition is now discredited. The advantage of artificial hatch- 
ing lies in protecting the unhatched eggs from the very large 
destruction to which they are subjected under natural conditions. 
But it  is recognized that the great fertility of fishes is nature's 
provision t o  meet a high mortality-greater i n  sea-fishes with 
minute pelagic eggs-a condition which entails a greater delicacy 
of their larvae a t  the time of hatching. Artificially propagated 
eggs and fry must submit, after planting, t o  the same mortality 
as the other eggs and fry around them. Consequently i t  is useless 
to plant out eggs or f ry unless in  numbers sufficiently great to 
increase appreciably the stock of eggs and fry of the same age 
already existing. I t  is this, combined always with the suitability 
of the external conditions, which accounts for  the success of 
the best-known experiments of American pisciculturists. 

The shad fisheries of the streams of the east coast of the 
United States declined on the whole 74% from 1896 to 1923, 
and are now totally destroyed in many streams, in  spite of plants 
of fry which reached the large total of 400,000,000 in 1898, but, 
owing to the difficulty of obtaining breeding fish, has since then, 
in general, declined to about 3.~.000,000 in 1923. We have still 
little knowledge of the habits and life history of the shad, of 
the extent and direction of its migrations. Its ascent of streams 
has been often impeded by dams, and pollution has doubtless 
adversely affected the spawning migration, vitiated the breeding 
grounds and destroyed the fry. Artificial hatching has failed to  
maintain the species in Atlantic waters under these handicaps 
and in the face of intensive fishing. Under more normal physical 
conditions and with fuller knowledge of the life history of the 
species it  might be effective in these waters as i t  begins to  be in 
the case of the Pacific salmon. The  artificially propagated eggs 
of the shad from the eastern rivers of the United States were 
planted in those of California, where the species did not naturally 
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occur. The conditions were suitable, and the species became at  
once acclimatized and has increased greatly. Similarly, reservoirs 
and streams can be stocked with various kinds of fish not pre- 
viously present. But in the case of indigenous species the breeding 
stock must be very seriously reduced before the addition of the 
eggs or fry of a few score or hundreds of fish can appreciably 
increase it. 

I n  the case of sea-fishes i t  is becoming increasingly recognized 
that the millions of cod f ry  which are annually turned out of the 
American, Newfoundland and Norwegian hatcheries are but an 
insignificant fraction of the billions of fry naturally produced. 
A single female cod liberates, according to its size, from one to 
five million eggs in a single season. Yet the annual output of 
fry from each of these hatcheries rarely exceeds 200,000,000, i.e., 
the natural product of a few hundred cod a t  most. I n  Britain, 
marine hatcheries have been established by the Fishery Board for 
Scotland in the Bay of Nigg, near Aberdeen, by the Lancashire 
Sea Fisheries Committee a t  Peel, and by the Government of the 
Isle of Man a t  Port Erin. These establishments have been prin- 
cipally devoted to the hatching of the eggs of plaice. But again 
the maximum output of fry from any one of these establishments 
has not exceeded 50,000,000 in any single year. As a single 
female plaice produces about 200,000 eggs per annum, this output 
does not exceed the natural produce of a few hundred fish. Under 
these circumstances the probable utility of the operations could 
be admitted only if the fry were sedentary and could be planted 
in suitable localities where young fish were naturally scarce. But 
the fry drift with the currents as helplessly as the eggs, and the 
a priori objections to the utility of the operations have in no case 
been met by satisfactory evidence of tangible results. 

The Scottish Fishery Board carried out a large scale experiment 
from 1896 to 1908 which was very illuminating (Fulton, 26th 
Report). They attempted to measure the density of young plaice 
on the beaches of Loch Fyne during six years when plaice f ry  were 
liberated in the loch and a similar period when none were added. 
From 1896 to 1901 the quantities of fry added were 4, 21, 19, 16, 
30 and 51 millions annually, the number of eggs naturally present 
in the loch being estimated at  nearly ~oo,ooo,ooo in 1898 (Wil- 
liamson, 17th Report). Although the figures of young plaice on 
the beaches yielded an average density which was twice as great 
in the first period as in the second (88:40 per hour), there was 
little o r  no correspondence from year to year between the density 
of young fish and the number of fry planted. The highest record 
corresponded with the year of maximum output of fry ( I ~ o I ) ,  
but the next highest occurred in 190.5, when no f ry  were planted, 
and the third occurred in the first year (1896), when the number 
planted was negligible (4,000,ooo). Assuming (which is not cer- 
tain) that the coincidence in 1901 was significant, i t  nevertheless 
appears that the natural fluctuations in the number of young plaice 
were unaffected by the hatching operations except in the one year 
when the number of f r y  liberated exceeded 50,000,000 and thus 
formed an appreciable proportion (10%) of the number estimated 
to be naturally present. Even these numbers do not provide 
Loch Fyne with a regular plaice fishery. 

I n  the United States the utility of the cod-hatching operations 
has, in the past, been often asserted by representatives of the 
Bureau of Fisheries, but practically the only evidence adduced is 
the occasional appearance of unusual numbers of cod in the 
neighbourhood. I t  has not been established that the fluctuations 
in the local cod fisheries bear any relation to the extent of the 
hatching operations, while the earlier reports of the commissioner 
of fisheries contain evidence that similar fluctuations occurred 
before the hatching of "Fish Commission Cod" began. 

The  situation is much the same with regard to the operations 
of the Newfoundland hatcheries at  Dildo. (See Fryer, Reports 
x -xii. of H.M. inspectors of sea fisheries, E. and W.) 

The most exact investigations bearing upon this problem are 
those undertaken in Norway in connection with the cod-hatching , 
operations a t  Arendal under Captain Dannevig. Four fjords were 
selected oil the south coast of Norway in proximity to the hatch- 
ery. and the usual number of f ry (10 to 30 millions) was planted 
in the spring in alternate fjords, lesvlng the intermediate fjords 

unsupplied. The relative number of young cod in the various 
fjords was then carefully investigated throughout the succeeding 
summer and autumn months. I t  was found that there was no 
relation between the abundance of young fish and the presence 
or absence of "artificial" fry. I n  1904, 33,000,ooo fry were 
planted in Sondelfjord and young fish were exceptionally abun- 
dant in the following autumn (three times as abundant as in 
1903, when no fry were planted). But their abundance was 
equally striking in other fjords in  which no fry had been planted. 
while in 1905 all the fjords were deficient in young cod whether 
they had been planted with fry from the hatchery or not. (For 
a summary of these investigations see Papers on "Artificial Fish- 
hatching in Norway" by Captain Dannevig; and Dahl, Report 
of the Lancashire Sea Fisheries laboratory for 1906, Liverpool, 
1907.) 

I t  would seem clear that the attempts hitherto made to increase 
the supply of sea-fish by artificial hatching alone have been 
unsuccessful. The experience gained has doubtless not been 
wasted, but the direction to be taken by future work is plain. 
The energy and money devoted to hatching operations should 
be diverted to discover a means of rearing on a large scale the 
just-hatched fry of the more sedentary species t o  a sturdy 

' adolescence. When that has been done it  will be possible to 
deposit the young fish in  suitable localities, on a large scale, 
with a reasonable prospect of influencing the local abundance of 
the species of fish in question. The increase of the supply of the 
migratory marine species, such as the cod, depends on a more 
complete knowledge of habits, life histories and migrations. With 
this knowledge in hand these fisheries may be maintained or in- 
creased either through regulation or by artificial propagation or 
by both means; until i t  is in  hand the effect of artificial propaga- 
tion cannot be estimated. 

In the smaller bodies of fresh water there is no doubt of the 
effectiveness of hatchery operations, but in the Great Lakes of 
North America there is no dependable evidence of their value. 
Official statistics studied by P.  Reighard in 1908 showed, on their 
face, a correlation between the average intensity of the plants of 
whitefish fry in certain regions of the Great Lakes during three 
five-year periods from 1892 to 1906 and the average catch of 
whitefish for the same periods. Intensive planting was found to 
be correlated with an increased fishery output and was recom- 
mended. On the other hand Dr. Koelz, who has an intimate 
knowledge of the fisheries operations of the Great Lakes is 
doubtful of the value of statistics based largely on reports of 
interested parties, the fishermen. H e  points out further that the 
planted fry are a very small fraction of those presumably hatched 
naturally (0.35% in Lake Huron in 1900). 

The decline in the coregonine fisheries of the Great Lakes is 
further evidence of the inadequacy of present hatchery methods 
Whether the whitefish (Coregonzu clupeaformis) has declined is 
uncertain, but the bluefin of Lake Superior and the bloater of 
Lake Ontario (both forms of Leucichthys nigripinnis) have be- 
come commercially extinct and in 1925 the important Lake Erie 
herring (L. a ~ t e d i )  suddenly gave out and has not since regained 
its commercial importance. The bluefin and bloater were never 
propagated artificially, but hundreds of millions of Lake Erie 
herring eggs have been hatched annually. I t  appears from these 
three cases that, for some unknown reason, when the breeding 
stock of a gregariow fresh-water species has been reduced belozv 
a certain ?zzimerical minimzcm the decrease continzies. I n  the case 
of the bloater it  has led to extinction and the important Lake Erie 
herring, in spite of extensive hatchery operations, appears now to 
be faced with extinction. The value of artificial hatching as 
hitherto carried out in the Great Lakes is now questioned i n  the 
United States for the reasons stated above and i n  Canada the 
abolition of hatcheries has been advocated by Prof. Knight of 
the biological board of Canada. I t  is probable that the life his- 
tories and migrations of many species approach in intricacy 
those of the Pacific salmon with its numerous, independent, self- 
sustainirig colonies or races. Until these intricacies are resolved 
by prolonged research and hatchery operations adjusted to  them, 
it is felt that artificial propagation is, in most cases, carried on 



blindly and that success depends on chance. 
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PISCINA, originally a fish pond; later any artificial pool or 
tank, such as a bathing or swimming pool. 
Ecclesiastically the term is used for the 
stone basin with a drain emptying upon 
virgin. soil, in which the utensils of the 
mass are cleaned and ritual ablutions per- 
formed. I n  mediaeval churches, especially 
in England, piscinae are most frequently 
in  the chancel, close to  the altar and often 
set in recessed, arched niches of great 
beauty. 

PISEK, a town of Bohemia, on the 
Otava, in one of the cereal and cattle 
basins of south Bohemia and on a main 
line from Prague t o  BudEjovice, Linz and 
Vienna; occupied by Germany, 1939. Pop- 
ulation, 16,973. 

PISEMSKY, ALEXEY FEOFI- 
LACTOVICH (1820-1881), Russian 
novelist, was born on his father's estate 
in  the province of Kostroma, on March 22, BY COURTESY OF THE METRO- 

1820, the son of a major who had risen por.lran musEum 

from the ranks. From the gymnasium of A PISCINA rN EXETER 

Kostroma he passed through Moscow uni- CATHEDRAL 

versity, and spent over 20 years in the government service. His 
first novel, Boyarstchina, was forbidden by the censor. His 
principal novels are T y z ~ f y a k  ("A Muff"), 1850; Tysyacha Dush 
("A Thousand Souls"), 1862; and Vzbalomuchenoe marye ("A 
Troubled Sea"), giving a pioture of the excited state of Russian 
society about the year 1862. His Gorkaya sudbina ("A Bitter 
Fate"), depicting the dark sides of the Russian peasantry, ob- 
tained for him the Ouvaroff prize. B e  died a t  MOSCOW on Feb. 2, 
1881. Pisemsky was a realist, and took an objective view of the 
unrest among the intelligentsia, which made him very unpopular 
in  Moscow literary society. His best work is his description of 
the life of the common people. H e  learnt to  know them thoroughly 
when investigating conditions in the Russian interior. 

PISWIN, a district of Baluchistan. I t  consists of a large plain 
wrrounded on three sides by hills, which formerly belonged to 
Afghanistan but was ceded to the British by the treaty of Gan- 
damak in 1879. This plain is the focus of routes leading from 
Sind and the Punjab frontier districts to Kandahar, and is inter- 
sected by the Sind-Pishin railway. For administrative purposes 
it  is included in the district of Quetta-Pishin; pop. (193 I )  147,541. 

PISHPEK : see FRUNZE. 
PISIDIA, the name given to a country in the south of Asia 

Minor, immediately north of Pamphylia, by which i t  was sepa- 
rated from the Mediterranean, while it was bounded on the north 
by Phrygia, on the east by Lycaonia, Isauria and Cilicia, and on 
the west and southwest by Lycia and a part of Phrygia. I t  was 
a rugged and mountainous district occupied by  wild and law- 
less races of mountaineers. The Pisidians are not mentioned 
by Herodotus, either among the nations that were subdued by 
Croesus, or among those that furnished contingents to  the army 
of Xerxes, They furnished a pretext to the younger Cyrus for 
levying the army with which he designed to subvert his brother's 
throne, while he pretended to put down the Pisidians who were 
continually harassing the ncighbouring nations by  their lawkss 
forays (Xen. Anab. i. I ,  11, etc.). They assume a more prominent 
part in the history of Alexander the Great, to  whose march through 
their country they opposed a determined resistance. I n  Strabo's 
time they had passed under the Roman dominion, though still 
governed by their own petty chiefs. 

Notwithstanding its rugged and mountainous character, Pisidia 
contained in ancient times several considerable towns, the ruins 
of which exist. The most important are Termessus, near the 
frontier of Lycia, a strong fortress in a position of great natural 
strength, and commanding one of the principal passes into Pam- 
phylia; Cremna, another mountain fortress, north of the preced- 
ing, impending over the valley of the Cestrus; Sagalassus, a little 
farther north, a large town in a strong position, the ruins of which 
are among the most remarkable in Asia Minor, and Antioch, 
known for distinction's sake as Antioch of Pisidia, and cele- 
brated for the visit of St. Paul. This was situated in the extreme 
north-east of the district immediately on the frontier of Phrygia, 
between Lake Egerdir and the range of the Sultan Dagh and was 
reckoned in the Greek and earlier Roman period, e.g., by Strabo, 
as a city of Phrygia. 

We have no clue to  the ethnic character and relations of the 
Pisidians, except that we learn from Strabo that they were dis- 
tinct from the neighbouring Solymi, who were probably a Semitic 
race, but we find mention at  an early period in these mountain 
districts of various other tribes, as the Cabali, Milyans, etc., of 
all which, as well as the neighbouring Isaurians and Lycaonians, 
the origin is wholly unknown, and in the absence of monuments 
of their languages must remain so. 

BIBLIOGRAPHY.-J. S. Speurth, Epigraphical Journey in Asia Minor 
(1888) ; C. Lanckorowski, Les villes de la Pamphylie et de la Pisidie 
(1890-93) ; Sir W. RE. Ramsay, History and Art of Eastern Provinces 
o f  the Roman Empire (1go6), Cities o f  St. Paul (1907). 

PISO, the name of a distinguished Roman plebeian family of 
the Calpurnian gens which continued in existence till the end 
of the 2nd century A.D. Nearly fifty of its members were promi- 
nent in Roman history, but the following deserve mention. 

I.  LUCIUS CALPURNIUS PISO CAESONINUS, Roman statesman, 
was the father-in-law of Julius Caesar. In  58 KC., when consul, 
he and his colleague Aulus Gabinius entered into a compact with 
P. Clodius, with the object of getting Cicero out of the way. 
Piso's reward was the province of Macedonia, which he adminis- 
tered from 57 to the beginning of 55, when he was recalled, per- 
haps in consequence of the violent attack made upon him by 
Cicero in the senate in his speech D e  provinciis consularibus. On 
his return Piso addressed the senate in his defence, and Cicero 
replied with the speech In  Piso?zem. Piso issued a pamphlet by 
way of rejoinder, and there the matter dropped, Cicero being 
afraid to  bring the father-in-law of Caesar t o  trial. At the out- 
break of the civil war Piso offered his services as mediator, but 
when Caesar marched upon Rome he left the city by way of 
protest. H e  did not, however, definitely declare for Pompey, but 
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remained neutral. After the murder of Caesar he insisted on the 
provisions of his will being carried out, and for a time opposed 
Antony. Subsequently he became one of his supporters, and is 
mentioned as  taking part in an embassy to Antony's camp at 
Mutina. 

2. LUCIUS CALPURNIUS PISO, surnamed Frugi (the worthy), 
Roman statesman and historian, was tribune in 149 B.C. He is 
known chiefly for his lex Calpurnia repetundarunt, which started 
the system of establishing regular courts for the trial of particular 
offences in place of the old system of special tribunals being 
appointed for each case. As praetor (136) and consul (133) Piso 
fought against the slaves in Sicily. 

See ANNALISTS; C. Cichorius in Pauly-Wissowa's Realrncyclopadie 
(1897), vol. iii., pt. I ; H. Peter, Historicmum romanorum reliqz~iae 
(1870), vol. i.; Teuffel-Schwabe, Hist. of Roman Lit. (Eng. trans.), 
$ 132, 4. On the lex Calpurnia, Corpus inscr. latinarwm, i., No. 198, 
with Mommsen's commentary; A. H. J. Greenidge, Hist. of Rome, 
I33-IV4 B.C. (1904). 

3. GNAEUS CALPURNIUS PISO, Roman statesman, was consul 
in 7 B.C. and subsequently governor of Spain and proconsul of 
Africa. I n  A.D. 17 Tiberius appointed him governor of Syria, 
with secret instructions t o  thwart Germanicus, to whom the 
eastern provinces had been assigned. The indignation of the 
people a t  the death of Germanicus, and the suspicion that Piso 
had poisoned him, forced Tiberius to  order an investigation. 
Piso committed suicide, though it  was rumoured that Tiberius, 
fearing incriminating disclosures, had put him to death. 

See H. Schiller, Gesclzichte der romischen Kaiserzeit (1883), vol. i. 
PISSARRO, CAMILLE (1831-1go3), French painter, was 

born at  St. Thomas in the Danish Antilles, of Jewish parents of 
Spanish extraction. H e  went to  Paris a t  the age of twenty, and, 
as a pupil of Corot, came into close touch with the Barbizon 
masters. Though at  first he devoted himself to subjects of the 
kind associated with the name of MilIet, his interest was entirely 
absorbed by the landscape, and not by the figures. H e  fell under 
the spell of the rising impressionist movement, and threw in his 
lot with Monet and his friends. Like Monet, he made sunlight, 
and the effect of sunlight on the objects of nature, the chief 
subjects of his paintings, whether in the country or on the Paris 
boulevards. About 188; he took up  the method of the pointillists, 
but after a few years of these experiments he returned to a 
broader manner. I n  the closing years of his life he produced some 
of his finest paintings, in which he set down with admirable truth 
the peculiar atmosphere and colour and teeming life of the boule- 
vards, streets and bridges of Paris and Rouen. H e  died in Paris 
in 1903. Pissarro is represented in the Caillebotte room at  the 
Luxembourg, and in most collections of impressionist paintings. 
Many of his finest works are in  M. Durand-Ruel's collection in 
Paris. 

PISTACHIONUT, the common name for the fruit of Pis- 
tacia Vera, a deciduous, dioecious, sub-tropical, dry-land tree 
which produces much prized nuts extensively used as food and 
as colouring material in  confections. I t  is believed to have origi- 
nated in Syria; i t  is generally cultivated in the Mediterranean 
region and to experimental extent in both California and Oregon. 
The tree has broad-spreading branches but rarely attains as much 
as 30 ft. in height. I t  has I to  5 pairs of thick, wide, leathery, 
pinnate leaves and its small fruits form in clusters. The nuts are 
from one-half to  three-fourths of an inch long, bony white and 
much inclined to split open a t  one edge, without discharging the 
kernel. Each nut is encased within a thin, tightly adhering, wrin- 
kled and reddish skin. The kernels are single, solid pieces, with 
pleasing mild flavour. The principal varieties under cultivation are 
Aintab, Alemi, Ashoori, Bronte, Buenzle, Koz, Minassian, Red 
Aleppo, Sfax, Sicilian, and Trabonella. These are interplanted at 
the rate of about I to 2 0  with Kaz and Peters used as pollinizers. 
During the 5-year period ending June 30, 1941, the United States 
imported an average of 3,270,400 lb., of which more than 40% 
were from Syria. A close relative, P. citinensis, the Chinese pis- 
tache, is much prized because of the autumnal beauty of its foli- 
age. (c. A. RD.) 

PISTOIA or PISTOJA, a town and episcopal see of Tus- 
cany, Italy, capital of the province of Pistoia, 21 mi. N.W. of 

Florence. Pop. (1936) 29,532 (town); 72,212 (commune). It is 
situated on a slight eminence (210 ft.) near the Ombrone, one of 
the tributaries of the Arno, immediately below the Apennines. 
It is on the site of the Roman Pistouiae, near which in 62 B.C. 
Catiline was slain and his forces destroyed. Excavations in the 
Piazza del Duomo led to  the discovery of a large private house, 
(end of 1st century B.c.). During the middle ages Pistoia was 
the scene of constant conflicts between the Guelphs and Ghibel- 
lines; here the great struggle took place which resulted in the 
creation of the Bianchi and Neri factions (Dante, Inferno, xxiv. 
121). I n  1302-06 i t  was besieged and eventually taken by the 
armies of Florence and Lucca, and in 1325 it became subject to 
Castruccio of Lucca. I n  1351 it  was obliged to surrender to  
Florence, and thenceforth shared its fate. 

The city is still surrounded by walls, dating from shortly after 
the siege of 1302-06; while two inner lines of streets represent 
two earlier and inner lines of wall. A number of skilful artists 
between 1287 and 1399, made the great silver aItar and frontal of 
the cathedral now in a chapel on the south side. The cathedral 
(13th century) has a campanile (218 ft. high) porch and facade 
with small arcades in  black and white marble in the Pisan style 
as in other churches of Pistoia. I t  contains many fine sculptures- 
the monument of Cino da Pistoia, lawyer and poet, Dante's 
contemporary (1337), by Cellino di Nese, surrounded by his 
scholars, and Verrocchio's monument to Cardinal Forteguerra 
(1474). The octagonal baptistery is by Cellino (c. 1 3 3 7 )  Among 
the earlier churches the principal is Sant' Andrea ( I  166), enriched 
with sculpture; in the nave is Giovanni' Pisano's magnificent pul- 
pit, imitated from his father's pulpit at Pisa. Other churches are 
S. Giovanni Fuorcivitas (so called because it was outside the line 
of the earliest, pentagonal, enceinte of the middle ages), with one 
of the long sides elaborately adorned with small arcades in the 
Pisan style, in black and white marble, also with sculpture by 
Gruamons (1162) on the facade. Within are a beautifui group of 
the Visitation by Andrea della Robbia, and a fine pulpit by Fra 
Guglielmo of Pisa (1270). S. Bartolomeo in Pantano and S. 
Pietro Maggiore closely resemble it. San Francesco a1 Prato is a 
fine church of the end of the 13th century with interesting frescoes 
of the school of Giotto. San Domenico, a noble church, begun in 
1294, contains the beautiful tomb of Filippo Lazari by Bernardo 
and Antonio Rossellino (1462-67) and other works of art. The 
Madonna dell' Umiliti (1494-1 567) and S. Maria delle Grazie 
have fine Renaissance interiors, by the local architect Ventura 
Vitoni. The Palazzo del Comune and the Palazzo Pretorio, once 
the residence of the podesti, are both fine specimens of 14th- 
century architecture. The Ospedale del Ceppo has remarkable 
reliefs in enamelled and coloured terra-cotta on its exterior. Be- 
sides various medallions, there is a frieze of figures in high relief 
along the whole front-groups representing the Seven Works of 
Mercy-executed by Andrea Della Robbia between I j14 and 152 j.  

The word "pistol" is derived (apparently through ptstolese, a 
dagger--dagger and pistol being both small arms) from 
Pistoia, where that weapon was largely manufactured in the middle 
ages. 

PISTOIA, SYNOD OF, a diocesan synod held in 1786 
under the presidency of Scipione de' Ricci (1741-I~IO), bishop 
of Pistoia, and the patronage of Leopold, grand-duke of Tuscany, 
with a view to preparing the ground for a national council and a 
reform of the Tuscan Church. The synod was attended by 233 
beneficed secular and 13 regular priests, and decided with prac- 
tical unanimity on a series of decrees which, had i t  been pos- 
sible to  carry them into effect, would have involved a drastic re- 
form of the Church on the lines advocated by "Febronius" (see 
FEBRONIANIS~I). The decrees were issued with a pastoral letter of 
Bishop de' Ricci (see SACRED HEART), and were warmly approved 
by the grand-duke, a t  whose instance a national synod of the 
Tuscan bishops met a t  Florence on the 23rd of April 1787. The 
temper of this assembly waS, however, wholly different. The 
bishops refused to allow a voice to any not of their own order, 
and in the end the decrees of Pistoia were supported by a min- 
ority of only three. They were finally condemned a t  Rome by 
the bull Auctorem jidei of the 28th of August 1794. 
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de' Ricci, vescovo d i  Prato e Pistoia, edited by Antonio Galli, were 
published at Florence in z vols. in 1865. Besides this, his letters to 
Antonio Marini were published by Cesare Guasti at Prato in 1857; 
these were promptly put on the Index. See also De Potter, Vie de 
Scipio~z de' Ricci (3 vols., Brussels, 182 j ) ,  based on a ms. life and a ms. 
account of the synod placed on the Index in 1823. There are many 
documents in Zobi, Storia civile della Toscana, vols. ii. and iii. 
(Florence, 18j6).  The acts of the synod of Pistoia were published 
in Italian and Latin at Pavia in 1788. 
PISTOL, a small firearm designed for one-hand use, dating 

from the early 15th century. Tradition ascribes the derivation 
of the word to two distinct sources, viz., ( I )  Pistoia, a city 
in Italy where some claim the weapon originated; and (2)  
Pistole, an ancient coin to  the diameter of which it is said the ear- 
liest handguns were bored. (Yet another explanation of its origin 
is that it derives from "pistal10"-meaning pomnzel-the common 
location of the weapon for mounted troops over centuries of use.) 

The advantages of a firearm which could be operated by one 
hand, leaving the otlier free for the use of an additional weapon, 
or for defence, must have been apparent from the earliest days of 
gunpowder, whence it  becomes reasonably certain that the pistol 
evolved simultaneously with its heavier counterpart-the shoui- 
der weapon. Indeed the most primitive form of small firearm, 
the "hand cannon," was more a pistol than a musket, but cannot 
correctly be placed in the former classification since it required 
one hand to hold it and another to ignite its powder charge. But 
with the development of the matchlock (c. 1425) it  became pos- 
sible to  produce a light and serviceable one-hand piece, and 
thenceforward the history of the pistol parallels quite closely that 
of the corresponding shoulder-arm of the period. (See SMALL 
ARMS, THE DEVELOPMENT OF.) 

Through the centuries, the pistol has received the attention of 
untold thousands of inventors. To render it capable of firing 
more than once without reloading, it  has been produced in every 
conceivable form-as with two, three, four and more barrels- 
the number limited only by the weight involved, and with count- 
less other devices incorporated. Revolving types are as old as 
firearms, though the earlier varieties did not embody, as does the 
revolver of today, a short, many-chambered cylinder positioned 
behind a single barrel in such manner that the charge in each 
chamber is brought successively in alignment with the barrel. In- 
stead they mere mere sheaves or bundles of tubes of equal length, 
and were revolved by hand, rather than mechanically as in later 
specimens. (The latter, in the mid-19th century, acquired the 
popular designation "pepper-box'-because of the resemblance of 
the multi-chambered muzzle to  a pepper-shaker.) Nevertheless, 
the true revolver principle (in which cocking the hammer causes 
simultaneous rotation of the cylinder) is far older than is gen- 
erally realized, and Samuel Colt (U.S.A.), no matter how much 
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the credit due him for improvements he contributed to this type 
of mechanism, lacks the honour o i  being its inventor by close to 
2 0 0  years, perhaps many more. I n  addition to developing multi- 
shot varieties, small-arms designers have managed to produce 
numberless combinations of the pistol with other weapons. Thus 
we find i t  incorporated with battle-axes, "holy-water sprinlclers," 
daggers, knives, sabres, whip handles, canes, bludgeons, pocket- 
books, cigar cases, bicycle handle grips, flashlights, fountain pens 
and in every other conceivable (and inconceivable) association, 

Enme of tlw first-named dating from the 15th century, the last, 
carrying right into the twentieth. The majority of these have 
been more curiosities than serviceable weapons, but  some few 
have received the stamp of actual (if limited) adoption by the 
military, as in the case of the Elgin percussion cutlass-pistol 
( U S  A., 1837). 

The date of earliest employment of the pistol as a military side- 
arm is obscure. Pollard tells us that i t  was adopted by the French 
cavalry in 1550, and that prior to this period it  was "common in 
Germany." George states that the matchlock pistol was unsuited 
for military service, and expresses the doubt that pistols were in 
general use by the military prior to  the wheel-lock era, or in 
England sooner than the opening of the reign of Charles I (1625). 
H e  bases this assumption on the absence of any reference to pis- 
tols in (army) records of the reign of Queen Elizabeth (1558- 
1603). Thenceforward, however, the pistol held, and holds. a def- 
inite if not overly-important place among military small arms 
throughoct the civiliz~il world English-speaking nations. how- 
ever, mere slo~v to appreciate the advantages of metallic cavtridge 
types, and whereas France had adopted, as early as 1853 (for her 
i~aval  service), a thoroughly satisfactory I 2mm. yin-fire revolver, 
the United States fought its Civil War (1861-6j) almost exclu- 
sively with percussion hand-arms, the first delivery of American- 
made metallic cartridge revolvers to the military taking place in 
1871. (Some few had been purchased and carried by individuals 
in the war then terminated, and exactly aoo [Perrin make] se- 
cured in France by the Federal Government.) England also de- 
ferred until the late '60s the adoption of a metallic-cartridge 
weapon, although certain German states (e  g., Bavaria) had pre- 
ceded her by some years. 

Contrary to popular belief, facility in the use of the pistol is 
not readily acquired, and indeed is infinitely more difficult to gain 
than in the case of the rifle. Further, the shortness of a pistol 
barrel, as a result of which a slight twist of the wrist swings the 
muzzle through a large arc, plus the difficulty of ascertaining at  
a glance whether certain modern types of pistols are or are not 
loaded, have resulted in many accidents due to  carelessness, and 
gained for the \I-eapon, among those unfamiliar with i t ,  a repu- 
tation for dangerousness far greater than it deserves. I n  addi- 
tion, the discovery by the novice that he cannot hit even large 
targets a t  close range quickly convinces him that i t  is a hope- 
lessly inaccurate weapon. Even among the military, its possibili- 
ties for wide usefulness as a short-range arm, both of offence and 
defence, are usually studiously neglected There remains, never- 
theless, an informed and insistent element of military opinion 
which continues to fight for its more adequate recognition-to 
the extent indeed of the complete replacement of the foot-soldier's 
bayonet with a hand firearm. 

Classification.-So many types of pistols and revolvers exist 
that it is next to impossible to set up suitable brackets wherein 
to place them. Ignoring for the moment all early specimens (i.e , 
not handling modern metallic cartridges), there are: . 

( I )  Revolvers, (2)  Automatic pistols, (3) Other pistols. Of 
these the first and third are made in a variety of forms for pin- 
fire, rim-fire and central-fire ammunition. Automatic pistols, how- 
ever, are chambered for the last two types only, having been per- 
fected after the pin-fire cartridge was already in its decadence. 
Considering in turn the three basic classes above named, it  is 
found that a revolver is a weapon embodying an element (cylin- 
der) which revolves, whence comes its name (By the same 
token, an arm containing no such component is not a revolver. 
despite the generally loose application of the term.) Within the 
cylinder are bored a number of chambers, disposed equidistant 
from each other and from the axis about which it revolves. Each 
chamber is designed to contain a charge (cartridge), all being 
successively brought in line with the barrel, mechanically locked 
in position, and discharged a t  the will of the operator (by 
pressure on the trigger). Revolving cylinder-rifles ( i .e . ,  revolvers 
in shoulder-weapon form) long enjoyed considerable popularity 
(especially during the percussion era),  even receiving considerable 
military recognition, especially in the U.S.A., but apparently no 
new model of this type has been offered for sale since 1880-81, 
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as they are not suitable save for low-power ammunition for which 
other, simpler and less expensive mechanisms are everywhere 
available. (High-power rifles with revolving magazines, as dis- 
tinguished from revolving cylinders, are by no means unknown, 
however.) One widely-advertised disadvantage of the revolver is 
the inevitable escape of some portion of the propellent gases at  
the junction between cylinder and barrel, and various devices 
to  make this joint more or less gas-tight (as in the Russian 
"Nagant" service revolver) have been attempted. The added 
power thus gained is never worth the complexity of the mechan- 
ism required to attain it ,  however, since the percentage of gas 
lost, save when the gap becomes truly enormous, is almost negligi- 
ble. I n  the conventional revolver the long axis of the cylinder is 
directly below and parallel to the barrel, but other (obsolete) 
types are not unknown wherein the cylinder revolves in  a hori- 
zontal plane (Allen & Cochran, U.S.A.) or a vertical one (Noel, 
France; Protector, U.S.A.). Revolvers may be classified accord- 
ing to their modes of rotating the cylinder, or of extracting the 
fired case into: Single-action, Double-action, Semi-automatic, 
Automatic-ejecting, Hand-ejecting, Rod-ejecting, etc. I n  the sin- 
gle-action arm the acts of cocking the hammer and rotating the 
cylinder are performed simultaneously by the manual retraction 
of the former, which comes to rest in a rearward position. There- 
after a squeeze on the trigger is required to cause it to fall and 
discharge the piece. During the percussion era this was the 
accepted mode of operation (as introduced by Colt, 1836), though 
certain excellent double-action types such as the Tranter, Webley 
and Adams (all British) and the Cooper, Remington and Starr 
(U.S.A.) also appeared. The most celebrated existent specimen 
of revolver produced prior to the percussion era, in which cock- 
ing and cylinder revolution take place in the manner just de- 
scribed, is one in the Royal United Service Museum, London. 
This is of the flint-lock type, and of the period of about 1650. 
Conventional "revolvers" of early date (and these go all the way 
back to the match-lock period) invariably possess cylinders which 
must be rotated by hand (i.e., cocking and rotation are sep- 
arately carried out).  The finest examples of this type are flint- 
locks patented in 1818 by Elisha Collier, an American then liv- 
ing in England. Subsequent to the general adoption of the double- 
action revolver (1870-go), the single-action type fell in favour, 
though i t  later regained considerable popularity for target weapons 
and is still produced by Colt in its "Single-Action Army" model, 
a weapon which has enjoyed nearly 70 years of uninterrupted 
production. The double-action mechanism is so designed that 
the hammer is cocked, and the cylinder rotated, by mere rear- 
ward pressure on the trigger, the hammer then falling and dis- 
charging the piece when such pressure is continued. To  the 
layman this appears a most suitabie design, involving as it  does 
only a single motion, but the spring resistance within the mech- 
anism which must be overcome by finger pressure on the trigger 
is so considerable, and so variable at  different stages in the rear- 
ward progress of that member, that none but an expert can do 
good shooting when firing "double-action" save a t  the very clos- 
est ranges. I n  the hands of such persons, however, its greater 
speed of operation (as against the single-action) makes it  the 
weapon of choice. (Most double-action revolvers may be oper- 
ated either single- or double-action, though some of the cheaper 
modern types and some of the better earlier ones will function 
only on the latter system.) In the semi-automatic revolver the 
mechanism is actuated, cocking the hammer and rotating the 
cylinder, by the energy of recoil, which drives the whole super- 
structure of the piece (barrel-cylinder assembly) rearward on a 
horizontal platform built into the lower frame, a "recoil spring," 
compressed during this movement, now uncoiling to force these 
parts back to their forward (firing) position. The outstanding 
example of this type is the British Webley-Fosbery arm made in 
-455 (less often in .38) calibre. Another with practically identical 
mechanism but far less well known is the .32 calibre pocket 
model formerly produced by the Union Fire Arms Co. of Toledo 
(U.S.A.). I n  an automatic-ejecting revolver (first popularized 
by Smith & Wesson, U.S A.), the weapon commonly "breaks 
open" (for loading and ejecting) a t  a hinge located below and 

forward of the cylinder and a "spider" operating in the axis of 
that member automatically lifts out and expels the empty cases 
after the joint has opened sufficiently to permit this. I n  hand- 
ejecting models the cylinder ordinarily swings to one side when 
released by a latch, its axis remaining parallel to that of the 
barrel, whereupon a rod running through it  and terminating in 
an ejector spider is manually pushed rearward, so withdrawing 
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WEBLEY REVOLVER: ( I )  NORMAL FIRING P O S I T I O N .  ( 2 )  S E C O N D  F I R I N G  
POSITION SHOWING TRIGGER MECHANISM,  ( 3 )  T H I R D  FIRING POSITION,  
( 4 )  FOURTH F i R l N G  P O S I T I O N  

the fired cases. I n  the rod-ejecting type (an excellent example 
of which is the Colt "Single-Action Army" model already men- 
tioned), the cylinder must be rotated, one chamber a t  a time, to 
bring the mouths of these successively opposite the tip of a long, 
slender rod in a housing attached to the side of the barrel, and 
held in its normal (forward) position by spring pressure. This 
rod must then manually be pressed down into the chamber, 
aligned with it  to  disengage and eject the empty fired case 
within, the spring then returning it  t o  its forward position. The 
operation must be repeated for each chamber to  be emptied. Con- 
tinental practice varies somewhat from that just described (Amer- 
ican), but in all systems of rod-ejection each chamber must be 
separately and individually cleared of its contained empty case. 

Other categories into which revolvers may be differentiated are: 
hammer and hammerless (concealed hammer) types, the former 
being far the commoner, but the latter (all obviously with double- 
action mechanisms) widely used in small "pocket" models of .2 j ,  
. 32  and .38 calibre wherein the spur (thumb cocking-piece) of 
the hammer, if present, might catch in  the clothing in an attempt 
quickly to  draw the weapon. Practically all automatic pistols are, 
strictly speaking, semi-automatic, since in but  one or two models 
(Mauser, Germany), and licensed copies, are they so designed as 
to permit more than one discharge with each pull of the trigger. 
But the term "automatic" has gained such wide use that i t  is 
perforce employed in this article to designate weapons properly 
of the semi-automatic class. These may be divided into: Gas- 



operated, Straight blowback, Blow forward, Retarded blowback 
and Short-Recoil types. Of the first named, but one short-lived 
example (the "Clair," France) was ever produced This em- 
ployed the usual gas port and expansion chamber beneath the 
barrel, the cartridges (French service revolver type of 8mm. 
calibre) being fed into the mechanism through a tubular magazine 
in the butt of the piece. The straight blowback, numerous models 
of which are produced in many countries, is, as in shoulder 
weapons, confined to ammunition of low power and pressure (e.g., 
.a2 rim-fire). More po~verful ammunition is handled in arms of 
the retarded blowback type, such as the Luger (Germany), known 
also as "Parabellum," or built on the short-recoil system (Web- 
ley, England; Colt, U.S.A.). Examples of the much less used 
blow-forward action are certain early Mannlicher (Austrian) mod- 
els and the Schwarzlose (Germany). (For descriptions of the 
modes of operation of these several mechanisms, which duplicate 
exactly those embodied in machine guns and semi-automatic rifles, 
see GUN, MACHIKE.) Magazine capacity of automatic pistols 
varies from about six cartridges (6.35mm. calibre) to as high as 
twelve (some . 2 2  rim-fire models), the average military type hold- 
ing seven to ten. Most rnodern mi!itary automatics are clip-!oaded. 
but some (e.g., Mauser, Germany; Steyr, Austria) are charger- 
loaded. 

Calibres.-These vary for revolvers all the way from 5 to 
15mm. bore in pin-fire types, i.e., about .zo to .60 calibre; from 
zmm. (4/100fr) to 4 6  calibre or more in rim-fire, and from about 
smm. to .5 77 calibre in central fire. The smallest sizes (2mm.) 
are, of course, mere curiosities, yet capable of firing tiny ball 
cartridges which will destroy eyesight, if no worse. Among auto- 
matic pistols, freak arms, save as produced in tiny calibres, e.g., 
the zmm. Kolibri. Germany, are unusual. The smallest really ef- 
fective automatic, the German "Lilliput," is of 4.2 jmm. (about 
.2rfr) calibre; the largest, the .45 Colt (U.S.A.) and the 455 Web- 
ley (England). The accuracy of the automatic, save in specimens 
designed for target work (rare in calibres over - 2 2  rim-fire), is, 
in average hands, commonly below that of revolvers of comparable 
weight and size and its construction is such that, except in certain 
makes which possess "loading indicators" (as the Luger), i t  is 
impossible, without opening the mechanism or pressing the trig- 
ger, to  determine whether or not i t  contains unfired cartridges. 
Further, unless it  possesses a "magazine safety," now incorporated 
in all the better makes, but formerly rare or absent, it remains 
dangerous even after the removal of the loaded magazine. This 
is due to  the fact that, preparatory to firing, a cartridge must 
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be transferred from magazine to chamber. If now left unfired 
the subsecluent removal of the magazine leaves the charge in the 
chamber undisturbed, but all too many persons are forgetful oi 
this and forthwith consider the arm unloaded and treat it  a: 
such. The "magazine safety" renders an accident impossible bq 
locking the firing mechanism automatically immediately the mag. 
azine is withdrawn. 

Revolver  v. Automatic.- Though devotees of the automatic 
pistol have, ever since the invention of that type of weapon, pre, 
dicted the early decline and disappearance of the revolver, then 
is as yet little evidence to indicate that their forecastings art 
soon to be fulfilled. The automatic has gained acceptance by tht 
military in many countries, but in others of equal importance 

he revolver remains in favour. Among civil servants, European 
lolice employ the automatic almost exclusively, whereas in the 
J.S.A. the revolver is practically without competition. Military 
,evolvers now range in calibre from 7.62mm. (Russia) to  .380 and 
'formerly) .455 (England) ; automatics from 7.63 and 7.65mm. 
'Germany) to .4s (U.S.A.). The revolver bullet is commonly an 
injacketed missile of lead, hardened perhaps with antimony, 
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whereas that of the automatic is usually full metal cased (iacketed), 
~ncased bullets being subject to deformation, because of their relative 
softness, when passing through the mechanism of such an arm. Full- 
jacketed revolver bullets are not unknown, hut have never gained 
nuch popularity save with law-enforcement agents whose duties may 
-equire their firing through heavy doors, automobile bodies, etc. 
Muzzle velocities in standard revolvers average 600-850 foot seconds, 
~ u t  there has been developed (by Smith P; Wesson, U S.A.) a "Mag- 
num" type in ,357 calibre with a muzzle velocity exceeding 1,500 f . ~ .  
and a muzzle energy of 800 foot lbs., thus exceeding that of the .44 
:alibre Winchester (U.S.A.) repeating rifle, model of 1873, to which 
11as probably fallen more medium and large game than to any other 
firearm ever produced. From the standpoint of "stopping power," the 
38 or .45 calibre leaden revolver bullct of moderate velocity is more 
:fficient than the high-velocity, automatic pistol missile of small 
(7.63 and 7.65mm ) bore as fired by the Mauser and Luger military 
~utomatics. For although the latter may exhibit considerably more 
'calculated" energy on paper, its metal case causes it to penetrate 
cleanly and its limited diameter results in an almost tiny perforation 
through the tissues, with little bleeding; and by reason of its high 
velocity it usually passes on through the target to expend most of its 
Energy upon the scenery beyond. Per contra, the soft lead revolver 
projectile tends to "mushroom" (expand) on striking bone or other 
resistant body structure, tearing ragged holes. 

Pistols of O t h e r  Types.-The evolution of the pistol prior to 
the development of a satisfactory metallic cartridge (pin-fire, 1846) 
parallels so closely that of the contemporary shoulder weapon that 
the reader is referred for a discussion of this to SMALL ARMS, THE 
DEVELOPMENT OF. Subsequent to that date, it went through the same 
cycle of unbridled development as did the early cartridge rifle, every 
conceivable form being constructed and marketed. Thus there is the 
Belgian "harmonica" pistol, wherein a multi-chambered horizontally- 
moving breech-block, containing a very considerable number of pin- 
fire cartridges, is mechanically shifted, a chamber at a time, from 
right to left, or vice versa, through an aperture in the frame of the 
piece, each chamber in turn being aligned with its single barrel and 
jo discharged. Then there is the German "Bar" pistol with two 
barrels superposed and a flat, rectangular, magazine block occupying 
the position of the cylinder in a conventional revolver. This is bored 
with four chambers, two upper ones, side by side, and two lower, 
one of these located directly below each of the upper. The double- 
action mechanism, actuated twice, discharges two of the chambers, one 
projectile emerging throuqh the upper, one through the lower barrel. 
The magazine block is then manually rotated through an arc of 180 
degrees, nhen the two othcr chambers come into alignment with the 
barrels and are ready to be discharged. And there are many other 
multi-shot pistols of the superposed barrel type (two, three and four 
or more barrels, one atop another) such as the Remington double der- 
ringer (U S.A.) , two-shct : the Marston (U.S.A.) , three-shot ; the Re- 
form (Germany), four-shot, etc. In addition there are such oddities as 
the Belgian "gravity" pistol whereln a tubular magazine surmounts the 
barrel proper. When this is filled u.ith cat tiidges and the muzzle of 
the piece tipped upu7ard, thus allonlng the realmost charge in the 
magazine to approach the breech, the mere cocking of the hammer 
actuates an ingenious carrler by which it is transferred from magazine 
to chamber. Another tube-magazine type, closely approximating in its 
manner of operation the tube-magazine repeating rifle was the Rem- 
ington (U.S.A.) repeating pistol of .32 calibre. There are also metallic 
cartridge pepper-boxes, popularized in the U.S.A. by such makers as 
Sharps, Bacon. Remington, Rupertus, etc, the first-named being 
widely copied in the British Isles. And apart from these numberless 
varieties designed for general use in defence and offence, there remains 
yet another infinity of types intended for special, and restriaed, pur- 
poses. These include blank-catridge pistols in single-shot, repeating- 
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pistol, revolver and automatic-pistol types, gas weapons for tem- 
porarily blinding an adversary, executed in every possible form from 
the standard revolver type to the camouflaged door key, fountain pen 
and policeman's truncheon. Also encountered are burglar-alarm 
pistols for attachment to door or window, usually firing blank am- 
munition but occasionally designed for ball or shot, trap pistols to 
destroy small game iniesting country places, and discharged when the 
victim nibbles the bait attached, and signal pistols for military use. 
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PISTOLE. The French name given to a Spanish gold coin 
in use from 1537; it  was a double escudo, the gold unit, and was 
worth 16s. 113d. sterling. The name was also given to the lozdis 
d'or of Louis XII I .  of France, and to other European gold coins 
of about the value of the Spanish coin. 

PISTON: see STEAM ENGINE; INTERNAL COMBUSTION EN- 
GINES ; PUMP. 

PITCAIRN, a borough of Allegheny county, Pennsylvania, 
U.S.A., 1 2  mi. S.E. of Pittsburgh, on the Pennsylvania railroad. 
Pop. (1920). 5.738 (93% native white); (1940), 6,310 federal 
census. Railroad company has car shops and freight yards there. 
Steel freight cars and bricks are manufactured in the borough. 
This historic community was named Dirty Camp by Col Bouquet 
in 1763. The present borough was incorporated in 1894. 

PITCAIRNE, ARCHIBALD (1652-1713), Scottish phy- 
sician, was born a t  Edinburgh on Dec. 25, 1652. H e  took his 
M.A. degree a t  Edinburgh university in 1668, and after courses 
in Edinburgh and Paris he obtained in 1680 the degree of M D. 
at  Rheims. H e  began practice at  Edinburgh, and in 1692 was 
appointed professor of medicine at  Leyden. Among his pupils 
were Richard Mead and H.  Boerhaave, and both of them at- 
tributed much of their skill to  what they learned from Pitcairne. 
In  1693 Pitcairne settled once more in Edinburgh. H e  persuaded 
the Edinburgh town council to  permit himself and certain of his 
medical friends to treat without fee the sick paupers in "Paul's 
Work," on condition of being allowed to dissect such of the 
bodies as were unclaimed by their relatives. In  this way he 
may be said to have the credit of laying the foundation of the 
great Edinburgh school of medicine. H e  died on Oct. 20, 1713. 

PITCH. The name of various substances of dark colour 
and of extremely viscid and tenacious consistency when sub- 
jected to heat. ( 0 .  Eng. pic, an adaptation of Lat, pix, picis, Gr. 
aioaa, n i r r a ,  allied with Gr. airvs, pine-tree, Lat. pinz~s.) Strictly 
the term is applied to the resinous substance obtained as a solid 
residuum by the distillation of wood-tar (see TAR) ,  or the non- 
resinous substance similarly produced from coal-tar (q.v.). The 
name is also applied to the natural mineral substances, i.e., as- 
phalt or bitumen ( q q . ~ . ) .  

PITCH, MUSICAL. The pitch of a musical sound is 
precisely defined by a vibration number recording the frequency 
of the pulsations of a tense string, a column of air or other vi- 
brator, in a second of time. I n  Great Britain and America the 
complete vibration to and fro is taken as the unit; elsewhere the 
vibration in one direction only. The only official standard is the 
French, dating from 1859, preserved by a tuning-fork vibrating 
870.9 (double vib. 435.45) a t  a temperature of 15" Centigrade 
(59' Fahr.) in a second. The vibration number stated in the edict 
establishing, in the year named, the diapason normal is 870 (435). 
Vibrations increase in rapidity as a note rises and decrease as it 
falls. Any note may be a pitch note. For orchestras custom has 
settled upon a' in the treble clef, for organs and pianos in Great 
Britain c", and for modern brass instruments b flat'. 

We are not without a clue to  the pitch usual in the classic 
Greek and Alexandrian ages: the vocal octave to  which the lyre 
was adapted was noted as from e to e'. As in choruses barytone 

and low tenor singers always prevail, d-d', a t  French or at 
medium pitch, would really be the Greek singing octave; we may 
therefore regard i t  as a tone lower than that to which we are 
accustomed. But to  sing the lower Greek modes in or near the 
vocal octave it  was necessary to transpose (p~rapoXfi) a fourth 
upwards, which is effected in  modern notation by a flat placed 
upon the B line of the staff; thus modulating from our major key 
of C to that of F. This transposition has had, as we shall see, 
much to do with the history of our subject, ultimately influencing 
the ecclesiastical chant and lasting until the 17th century of our 
era. I t  does not appear from any evidence that the keyboards- 
when there were more than one-of the early organs were ar- 
ranged for transposition, but it  is certain that the Flemish harpsi- 
chords to 1650 were made with double keyboards to accommodate 
it (see Hipkins's History of the Pianoforte, 1897). But a positive 
identity of pitch cannot be claimed for any period of time, and 
certainly not for the early organs; the foot-rule of the organ- 
builder, which had to do with the lengths of the pipes. and which 
varied in every country and province, could easily cause a differ- 
ence of a semitone. Scale and wind-pressure are also important 
factors. But with all these often opposed conditions, we find less 
variation than might be expected, the main and really important 
divergence being due to the necessity of transposition, which 
added a very high pitch to  the primarily convenient low one. 

The first to attempt to define pitch would seem to have been 
Arnold Schlick (Musica ausgeteutscht und ausgezogen, Heidel- 
berg, I ~ I I ) ,  who gives a measure, a line of 49 Rhenish inches. 
which, he says, multiplied sixteen times, should be the lowest F 
of a small organ. H e  gives no diameter or wind-pressure. Dr.  A. 
J. Ellis used this indication to have an organ pipe made which 
with one-sixteenth diameter and a wind-pressure of ~ i i n . ,  a t  one- 
fourth Schlick's length, gave f' 301.6, from which he derived a 
just major third of a' 377, which would compare very well with 
an old Greek a'. Schlick goes on t o  say the organ is to be suited 
to the choir and properly tuned for singing, that the singer may 
not be forced to sing too high or too low and the organist have 
to play chromatics, which is not handy for every one. Further, he 
says pitch cannot be exactly defined, because voices vary; he 
nevertheless gives the measure above mentioned for the low I?, 
but if a larger organ is built to  include the still lower C, then this 
C must be of the same measurement, the reason being that a 
greater part of church music ends in "grambus," a word under- 
stood by Schlick's editor to  mean the transposition of a fourth. 
The larger high-pitch organ will therefore be a t  a' 502.6. 

The Halberstadt organ was, according to Praetorius, built in  
1361, and repaired or rebuilt 1495. H e  gives the longest pipe 
of this organ, B natural, as 31 Brunswick feet, and the circum- 
ference 3:ft. H e  further tells us this' pitch was a tone, nearly 
a tone and a half, higher than a suitable church pitch (Chor- 
ton), for which he gives a diagram. Dr. Ellis had pipes (now 
preserved in the Royal Institution, London) made to repro- 
duce both these pitches a t  33in. wind-pressure. The Halberstadt 
pitch was found to be a' 505.8: the Chorton, 424.2. Ellis used 
mean-tone temperament in calculating this lower pitch; but as he 
used just intonation for the Halberstadt, i t  seems preferable to  
substitute it for the Chorton, thus reducing it to  a' 422.8. Prae- 
torius's Cammerton, or chamber pitch, formulated in his diagrams 
for voices and instruments, is, he says, a whole tone higher; 
equivalent, therefore, t o  a' 47 3.65. Nearly all the German organs 
were tuned to this higher pitch. The  lower vibration number is 
justified by the three divisions of the male voice, bass, tenor and 
alto, as given by Praetorius, whose Camqnerton very closely 
corresponds with Bernhardt Schmidt's Durham organ, 1663- 
1668, the original pitch of which has been proved to have been 
a' 474.1. The Halberstadt pitch is nearly a semitone higher, 
which again agrees with the statement of Praetorius, and also 
Schlick's high C organ. Yet i t  would seem that there had been a 
still higher pitch used in the old ecclesiastical music. I n  one pas- 
sage Praetorius distinctly says the old organ high pitch had 
been a whole tone above his Cammerton, with which we shall find 
his tertia minore combines to  make the required interval. The 
term tertia minore, or inferiore, is used by Praetorius to describe 



a low pitch, often preferred in England and the Netherlands, in 
Italy and in some parts of Germany. An organist, instead of 
transposing a whole tone down from the Cammerton, would for  
the tertia minore have to transpose a minor third. 

Corroboration of this pitch is found in Silbermann's organ in 
Strasbourg minster (1713-1716), the pitch of which, taken in 1880 
and reduced to 59' F (as are all pitches in this article), is a' 393.2. 
An old organ a t  Versailles (1789) was very near this example, 
a' 395.8. Ellis gave Dom BCdos (L' Art du factzbre d'orgz~es, Paris, 
1766) as authority for a mean tone a' 376.6. Sir F. G. Ouseley's 
comparison of the church and chamber pitches of Orlando Gib- 
bons (vide Ellis's lecture) clearly shows the minor third in Great 
Britain in the first half of the 17th century. But the narrowing 
continued. Bernhardt Schmidt, better known in England as Father 
Smith, was invited about 1660 to build the organ for the Chapel 
Royal, Whitehall; two years later he built the organ in Durham 
Cathedral a' 474.1, difference a whole tone, and practically agree- 
ing with the Cnmvz~rton of Praetorius. The Hampton Court organ 
of 1690 shows that Schmidt had further lowered his pitch a semi- 
tone, to a' 441.7. What happened at  Durham was that a t  some 
subscqucnt datc thc pipcs were shifted up 3 semitcze to bring the 
organ into conformity with this lower pitch, with which it  is prob- 
able Schmidt's organs in St. Paul's and the Temple, and also Trin- 
ity college, Cambridge, agreed. 

The final adoption of the low church pitch as in the 18th century 
was no doubt influenced by the introduction of the violin, which 
would not bear the high tension to which the lutes and viols had 
been strained. Harpsichords had long been preferred to the tertia 
nbinore. The Chorton of Praetorius, a' 422.8, is practically the 
same pitch as that of the fork the possession of which has been 
attributed to Handel, a' 422.5. I t  is a very fair mean between 
G. Silbermann's 18th-century Dresden pitch, ~ ' 4 1 5 ,  and the organs 
of Renatus Harris, a' 428.7. Stein tuned Mozart's piano to a 
fork a' 421.6, and the Broadwood pianos used at  the first London 
Philharmonic Society concerts (1813) were tuned to a fork c" 
506.8, which gives a mean tone a' 423.7. 

According to Schindler (Niederrheinische Musik-Zeitung, 1855, 
Nos. 8 and 9)  and the report of the French Commission, 1859, the 
rise in pitch began a t  the Congress of Vienna in 1816, the military 
bands being the cause. With the improvements in  wind instru- 
ments this continued, as more brilliant effects were gained. I n  
1823 Weber's Euryanthe is recorded as having been played in 
Vienna at  a' 437.5, and in 1834 Kreutzer's Nachtlager a t  a' 440. 
The measurements are doubtful, but the upward tendency is clear. 
Scheibler, by his simple and accurate tonometer, has recorded 
pitches in Vienna about 1834 from a' 433.9 to 440.2. About that 
time, or i t  may be a few years earlier, Sir George Smart estab- 
lished a fork for the Philharmonic Society, a' 433.2. Forks intend- 
ed for this vibration number, stamped "Philharmonic," were sold 
as late as 1846. But about that year the performing pitch of the 
Society had reached 452.5. Sir Michael Costa was the conductor 
1846-54, and from his acceptance of that high pitch the fork 
became known as Costa's, and its inception was attributcd to him, 
though on insufficient grounds. I n  1874 a further rise in the fork 
to a' 454 was instigated by Sir Charles HallC. The British army 
is required by His Majesty's Rules and Regulations to play at the 
Philharmonic pitch; but a fork tuned t o  a' 452.5 in 1890 was the 
standard for the Military Training School at Kneller Hall until, 
after an Army Order of Dec. 1928, the military bands followed the 
Philharmonic Society's adoption in 1896 of the diapason normal. 

I t  was the irrepressible upward tendency that caused the 
French Government in 1859, acting with the advice of HalCvy, 
Meyerbeer, Auber, Ambroise Thomas and Rossini, to establish 
by law the diapason normal, i.e., ri 439 a t  68" Fahr. or rt 435 a t  
59' Fahr. Other countries have gradually followed, and, with few 
exceptions, the low pitch derived from the diapason normal may 
be said to  prevail throughout the musical world. Great Britain was 
the last to  fall in, but the predominance of the low pitch is assured. 
The proprietors of Queen's Hall, London, did much for it when 
they undertook the alteration, a t  great expense, of their large 
concert organ, which had only just been erected. I n  1896 the 
Philharmonic Society adopted the diapason normal and in 1899 

Messrs. Broadwood made a successful effort to get the same 
vibration number accepted by their competitors in Great Britain. 
The high pitch remains only where there are large concert organs 
not yet lowered. 

The consideration of temperature as affecting the use of a 
standard pitch was not attended to when the French Government 
issued its ordonnance. The 15" C attached to the description of 
the standard fork in  Paris was intended for the definition and 
verification of the fork only. The alteration of the fork due to 
heat is scarcely perceptible, but wind instruments, and particu- 
larly the organ, rise almost proportionately to  the increase in 
temperature of the surrounding air, because sound travels a t  an 
enhanced rate as the temperature rises. The coefficient of this 
rise is equivalent to  half a vibration (0.5) per degree Fahr. per 
second. The French Commission, in establishing the diapason 
normal, should have chosen a temperature of 20' C. There would 
then have been less disturbance owing to the breath of the 
players and heat of the theatres or concert-rooms. As things are, 
even the established diapason normal implies a variation from 
435 to 440 vibrations a second for a', inasmuch as temperature 
~z?ust always be reckoned with 

I n  writings on music the pitch of a note is indicated in various 
ways when it is desired t o  convey this without the employment 
of actual notation. Thus organists speak of "great C," "double 
C" and "tenor C" to indicate the notes sounded by pipes of 16ft., 
8ft. and qft. respectively, the same notes being also indicated 
alternatively by the lettering CCC, CC and C. Another system is 
based on the employment of different types (i.e., either capitals 
or small italic letters), supplemented by small strokes, placed 
above or below the letters as the case may be. Thus under this 
system 16ft. C is represented by  C', 8ft. C by  C without any 
stroke, 4ft. C by c, the C above ("middle C" on the pianoforte) 
by c', the C above that (or treble C) by c", the C above that again 
by c'", and so on, the intermediate notes in each octave being of 
course similarly indicated. Or instead of strokes small numerals 
are sometimes used, e.g., Cz, CL, c', c2, c3, etc. The expressions "in 
alt" and "in altissimo" are also employed for the same purpose, 
"in alt" signifying the notes in the octave beginning with the C 
above the treble octave (g") and "in altissimo" those in the octave 
above (g"', a"', b"', etc.). (See ALT.) (A. J. H.; X.) 

PITCHBLENDE or URANINITE, a mineral species con- 
sisting essentially of uranium oxide, of importance as a source of 
uranium and radium. I t  is a very heavy (specific gravity 9.0- 
9.7), compact mineral with a conchoidal to uneven fracture, and 
a brownish to  velvet-black colour and pitchy lustre. Crystals 
are rare; they have the form of regular octahedra or less often 
of cubes. The hardness is 54, and the streak is brown with a 
greenish tinge. The mineral has been known since I 727 t o  occur 
at  Jichymov (Joachimsthal) in Bohemia, and it  was early called 
pitchblende because of its appearance; but its true nature was 
not recognized until 1789, when M. H. Klaproth's analysis of it  
resulted in the discovery of the element uranium. Analyses of 
material from different localities exhibit wide variations in chemi- 
cal composition; in addition to uranium oxides, there are thorium, 
cerium (and lanthanum), yttrium and lead oxides, each varying 
in amount from a trace up to 10%. Calcium, iron, magnesium, 
manganese, silica, water, etc., are also present in small amounts, 
and the content of uranous and uranic oxides (UOz, 21-72; UOs, 
13-59%) also vary considerably. The mineral is often described 
as a uranate of uranyl, lead, thorium and cerium; but in  the least 
altered material from Branchville in Connecticut the uranous 
oxide predominates, whilst in altered specimens uranic oxide is 
in excess. I n  the closely allied mineral, thorianite, thorium pre- 
dominates (Tho,, 76; UO,, 12%). Since the dioxides of uran- 
ium, thorium and cerium may be obtained artificially as  cubic 
crystals, i t  seems probable that pitchblende consists of isomor- 
phous mixtures of these dioxides, the uranic oxide being due to 
oxidation. 

The radio-active properties of pitchblende are of special in- 
terest. The fact that this mineral is more strongly radio-active 
than metallic uranium led to the discovery in it of the elements 
radium, polonium and actinium. When pitchblende is ignited 
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o r  dissolved in dilute sulphuric acid, a gas is evolved which 
consists largely of helium a n d  argon; terrestrial helium was first 
recognized in this mineral. 

Pitchblende occurs either as  a primary constituent of granitic 
rocks o r  a s  one of secondary origin i n  metalliferous veins. Octa- 
hedral crystals ("cleveite" and  "broggerite") occur i n  t he  peg- 
matite veins of southern Norway, being occasionally found in the  
felspar quarries a t  Moss, Arendal and  other places. Crystals are  
found under similar conditions at Middletown and  Branchville in 
Connecticut, Llano county in  Texas ("nivenite"), Mitchell county 
in Nor th  Carolina, Villeneuve in Quebec a n d  other  American 
localities. Thorianite, found a s  water-worn cubes i n  t he  gem- 
gravels near Balangoda in  Sabaragamuwa province, Ceylon, has 
also no  doubt been derived f rom crystalline rocks. O n  the  other 
hand, t he  mineral found in  metalliferous veins, a n d  t o  which the  
name pitchblende is  more  properly restricted, never occurs a s  
crystals, bu t  a s  compact masses rendered more  or less impure by 
admixture of o ther  minerals, t he  specific gravity being sometimes 
as  low as  6.5;  thorium, cerium, etc., a r e  absent, and  radium and 
helium a re  present i n  smaller amounts. Th i s  variety occurs with 
ores of silver, lead, copper, nickel, cobalt, bismuth, etc., at Johann- 
georgenstadt, Marienberg a n d  Schneeberg i n  Saxony, Jichymov 
and  PPibram in  Bohemia, Gilpin county in  Colorado, St .  Just, 
Redruth,  Grampound Road  and  elsewhere in Cornwall and at 
Kasola in Katanga,  Belgian Congo. 

Often associated with pitchblende and  resulting f rom its  altera- 
t ion is  a n  orange-yellow, amorphous, gum-like mineral called 
gummite, which is  a hydrous uranic oxide with small amounts of 
lead, calcium, iron,  etc. 

PITCHER PLANTS a r e  certain carnivorous (or  insectiv- 
orous) plants, t he  leaves of which bear pitcher-like structures 
o r  are  a s  a whole pitcher-like i n  form.  T h e  plant usually thought 
of in this connection is Nepenthes, of the family Nepenthaceae, of 
which genus there are about 60 species native to tropical Asia, the 
Philippines, north Australia and Madagascar. The Asiatic islands are 
especially rich in species, particularly Borneo. They are lax shrubby 
plants, creeping in the soil or climbing on the surrounding vegetation. 
While many are jungle plants, some affect relatively drier hillsides. 
The climbing is done by means of strong tendrils which are elonga- 
tions of the leaf midrib. These under suitable conditions produce at  
the apices the pitchers, which stand upright a t  the hanging ends of 
the tendrils. 

The pitcher is a development of the end of the tendril and is in 
form either tapering tubular or variously expanded either a t  the base 
or upper part;  or they may be goblet-shaped. The pitcher usually 
shows a pair of wings, running longitudinally on the ventral aspect 
of the outer surface which are extensions of the margins of the leaf 
base. The mouth of the pitcher has a corrugated rim of various 
dimensions in different species. This rim consists of the outturned 
pitcher margin flanked by an outgrowth on its inner surface. These 
two, in maturity, are indistinguishable and form one organ, the peri- 
stome. I ts  surface is very firm, shining and broken into transverse 
ridges, both primary and secondary in size, parallel to each other and 
prolonged a t  the inner edge of the peristome as teeth, beneath each 
of which is a large nectar gland. Above the mouth is the lid or 
operculum which is immobile. I t  varies in sue according to the 
species from a narrow process to  a huge heart-shaped expansion, over- 
shadowing the mouth. A study of the development of the pitcher, 
especially in the seedling or in forced small shoots, shows that the 
inflated portion is a development of the midrib of the leaf, while the 
wings, which are especially well developed under some circumstances, 
represent the upwardly extended leaf base. In the mature type of 
pitcher there is an apparent separation of the wings from the proximal 
part of the leaf base by the tendril, along which the wings, readily 
seen in seedling leaves, are vestigial. The lid has been thought to 
consist of two fused leaflets, but a more recent view is that it is a 
transverse growth. The short straight or curved process on the back 
of the pitcher just below the lid represents the organic apex of the leaf. 

The size of the pitcher varies widely in different species, from the 
size of a thimble to that of a pint pot or sometimes even larger. The 
colour also varies considerably, even in different pitchers on the same 
plant, according to age, light exposure or soil conditions. It may be 
yellowish to dark green, variously marked by red, and on the peri- 
stome the red colouring forms sharp transverse bands. Some pitchers 
are merely pale green. They are more or less invested by a rough 
pubescence of stiff branching hairs, especially when young. 

Insects, particularly ants, are attracted to the plant by many deep 
nectar glands which occur in scattered positions on the stems and 
leaves, including the tendrils. These insects can hardly escape finding 
the nectar glands wMch occur plenteously on the inner surface of the 
lid in most species, and thus are lured to the mouth of the pitcher, 
about which the perlstome forms a perilous foothold, especially for 

insects trying to reach the nectar secreted by the large glands found 
on its inner edge. Even if the surface of the peristome offers no 
impediment to some insects, as in the case of small ants, there is in 
most pitchers a curious waxy (slaucous) surface clothing the upper 
half of the interior of the pitcher. This area has peculiar stomata 
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FIG. 1.- PITCHER PLANT ( N E P E N T H E S  G R A C I L I S ) :  S H O W I N G  GENERAL 
HABIT OF GROWTH; A N D  A .  B A N D  C MINUTE STRUCTURE OF PITCHER 
PLANT 

which appear under low magnification as crescentic cells-guard cells 
distorted out of position and hiding in each case its companion guard 
cell beneath it. There is, moreover, no opening. Since the visible 
guard cells stand a little above the level of the surface in general, 
they have been interpreted as stumbling blocks to render the hold of 
insects' feet insecure. In  any event 
the waxy surface crumbles under 
their feet, and they fall to their 
doom. This area has been called the 
"conducting surface," as distin- 
guished from that below it, the "de- 
tentive" region, which could be 
called the digestive region, since the 
surface here is crowded with diges- 
tive glands, each partly covered 
with a sheltering overhang of epi- 
dermis. Of these there may be as 
many as 6,000 per sq.cm. 

I n  some pitchers there is no ' 

waxy surface, though the two kinds 
of pitchers may occur on the same 
plant in some species. Insects 

1.. 

which have been lured to the BY COURTESY OF T H E  TRUSTEES O F  THE 

mouth of the trap and attempt to ~ ~ ~ ~ H 2 M ~ ~ 1 ~ C H E R  PLANT ( N E P E N -  obtain nectar from the marginal 
glands of the peristome or from the B I C A L C A R A T A ) '  A PLANT 

underside of the lid, can, on losing 'ITCHERS ONLY AT T H E  E N D  OF 

foothold, fall into the trap o r  T H E  LEAVES 
pitfall. If they can walk in safety on the peristome, they find it 
impossible on entering the trap to walk on the uraxy surface. Falling 
into the fluid which as first secreted is bland, the glands are stimu- 
lated to secrete a weak acid and a digestive (proteolytic) enzyme 
when insects are present. The nitrogenous parts of the insect bodies 
are digested, leaving the chitinous exoskeletons to accumulate. The 
products of digestion are absorbed by the walls of this region of the 
pitcher. 

The process is essentially similar to  that in the sundews (Drosera 
spp.), Pinguicula, and other carnivorous plants. 

The presence of a digestive enzyme does not preclude the use of 
the fluid, enriched by insect bodies, by  commensal organisms as a 
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nidus for their growth and nourishment. A rich flora and fauna con- 
sisting of desmids, diatoms. protozoi and various kinds of insect larvae 
have been discovered and described. I t  is held by some that these 
organisms are protected from the attacks of the digestive ferments 
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BY COURTESY OF T H E  T R U S T E E S  O F  THE B R I T I S H  M U S E U M  

FIG. 3.-SIDE S A D D L E  FLOWER ( S A R R A C E N I A  P U R P U R E A ) :  SHOWING 
LEAVES,  T H E  W H O L E  O F  W H I C H  FOR!d T H E  P I T C H E R S ;  A N D  A ,  B, A N D  C 
S H O W I N G  THE M I N U T E  S T R U C T U R E  O F  P I T C H E R S  ( A  A N D  C FROM S. FLAVA) 

by the presence in their bodies of anti-enzymes, as has been claimed 
for endoparasites in the animal body. The small, prim'itive, monkey- 
like insectivorous tarsier (Tarsius spectrunz) is believed to rob the 
pitchers of their contents. One species of Nepenthes ( N .  bicalcarata), 
has sharp, claw-like hooks, developed from the i n n s  ends of the peri- 
stome just beneath the lid (see fig. 2 ) .  These have been regarded by 
some as an  adaptation for catching the tarsier if he tries this game 
on the species. 

Another species, N. internzedia, has projections of similar dimensions 
in the same situation, but in this case they are too weak to act in 
such manner. 

Sarracenia, another genus of pitcher plants, is represented by eight 
or nine species (Wherry). They naturally fall into two groups, dis- 
tinguished by the posture of the leaves. Two species have recumbent 
leaves, S. purpurea (side saddle plant) and U. psittacina. The leaf of 
the former suggests the horn of plenty (see fig. 3 ) .  In the other the 
leaf lies in a nearly prostrate position, and the entrance lies hori- 
zontally and is hidden beneath a hood. In other species the leaf is 
trumpet shaped (slightly curved in S. minor) with the lid either up- 
right or more or less inclined over the mouth. The colour varies con- 
siderably from yellow-green (S. flava) to deep green variously masked 
by red, the intensity of which depends in part upon the situation, 
whether in bright sunlight or shade. The plant consists of a cluster 
of leaves springing from strong stolons and is herbaceous. The leaf has 
a broad sheathing base surmounted by a short stalk widening into 
the pitcher, which develops from the back (abaxial) part of the leaf 
base, the edge of which is continuous. On the ventral aspect of the 
pitcher arises a wing, while from the back of the mouth a lamina-like 
expansion, the lid, arises. The outer surfaces, especially that of the 
wing leading to  the entrance, are supplied with nectar glands which 
during vigorous growth and for some time during maturity exude 
nectar which attracts insects to the entrance. The inner surface of the 
lid and the upper portion of the interior of the pitcher have many 
glands also; those on the lid and forward edge of the pitcher mouth 
exude nectar while those within the pitcher are in all probability 
digestive in function. The lid is armed with strong, downward point- 
ing hairs, and it is a matter of observation that flies attempting to 
garner the nectar here almost invariablv fall into the pitcher. Below 
its mouth the surface is smooth and glistening. The upper zone im- 
mediately surrounding the pitcher mouth is beset with nectar glands 
and is usually coloured red in S .  pu~purea.  The wide zone below has 
numerous digestive glands, according to J.  S. Hepburn and his asso- 
ciates. Below this occurs a "dctentive" zone where the surface bears 
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numerous stiff, straight, retrorse hairs which effectively prevent the 1 escape of insects. The Ruid of the pitcher has a ready wetting power 
so that insects become quickly submersed and drown. The digestion 
of the prey is partly by the action of digestive ferments (Hepburn 
et al.) and partly by bacterial ac- 
tion, in one or two species perhaps 
wholly. 

The chitinous coverings of insect 
bodies are indigestible, and they 
accumulate till the leaf dies. Doubt- 
less when this occurs some mate- 
rial is released to  the soil and helps 
to manure it. The accumulated mass 
of insect bodies offers nutriment to 
commensal insects which take ad- 
vantage of the situation to lay 
their eggs within the pitcher where 
the larvae live on the putrid mass. 
Birds often slit open the pitchers 
and feed on the living larvae. In  
the fluid a mosquito (TNyeonzyia 
swzitlzii) passes its immature stages 
and is believed to be confined t~ 
this habitat. The occurrence of 
clear fenestrations on the lid (S. 
drumnzondi), .on the lid and back 
of the upper dorsal part of the 
pitcher wall (S. nzinor) or on the 
hood and ventral part of the 
pitcher wall (S. psittacina) is an F R O M  " ~ I J R T I s '  B O T A N I C A L  M A G A Z I N E "  A N D  

interesting feature and is seen also L L O Y D ,  " T H E  C A R N I V O R O U S  P L A N T S ' '  ( C H R O N -  

in Darlingtonia (9.v.). These win- ; ; ~ o T ~ r ~ ~ ~ ~ H E R  P L A N T  ( C E P H A -  
dow-like areas serve to  attract in- Lo,,s Fo , , , cu ,AR,s~  
sects. 

Cephalotus follicularis is a native A N D  A 

~ l ~ , " , " ~ h ~ , " ~ ~ t ' , " d " d : ~ ~ e " , $ ~  : . ~ , ! O : ~ ~ ~ : : A F T L ~ ~ ~  

of its-restricted range. I t  has ' the 'IEW O F  A T R A P  OR AT 

same habit as ~~~~~~~~i~ but  is a R I G H T .  V I E W  OF  T H E  I N T E R I O R  O F  

smaller plant. Its leaves are of two T H E  'ITCHER 

kinds, growing in a rhythmic alter- 
nation: the foliage leaves, ovate and acute in form, and pitcher leaves, 
the latter having very much the form of a loose slipper, as stated by 
A. G .  Hamilton, an Australian student of this plant. The simile is apt 
if think of the heel as turned up; this is the ]id tvhich overhangs 
the entrance. 

The pitcher is about the size of a thumb-and has much the shape 
of the distal half of a large thumb. The mouth is transversely oval 
and is guarded by strong, hook-shaped claws pointing inward and 
downward, graduated in size, the largest being in front. Overshadow- 
ing the entrance is the lid which has several white strips (fenestrations,! 
radiating from its base, with green-red strips between. These, we 
may imagine, give the insect visiting the rim the impression of a way 
of escape but serve only to deflect him into the inside of the pitfall 
trap. The inner surface of the lid is lined with striated hairs pointing 
toward its base and hence toward the pitcher's interior. Within the 
pitcher is a thickened zone (collar) of the wall which ends abruptly 
a short distance below in an overhanging shoulder, an impediment to 
escape. Both on the lid and collar are found many nectar glands. 
The expanded lower portion of the pitcher is strikingly marked by 
the presence of two large kidney-shaped patches where the wall is 
thickened, one on each side and placed obliquely. These are glandular 
in nature. The epidermis consists of cells with strongly wavy walls, 
interspersed with curious stomata, the guard cells of which are widely 
spread and immobile. These stomata are plugged by a soft celluloie 
wall of a cell below and are probably water-excretory, as experiment 
has indicated. Here also occur large glands, of a structure similar to 
others of smaller, graduated sizes, scattered throughout most of the rest 
of this portion of the pitcher. That these glands secrete a digestive 
agent seems likely from the work of W. J. Dakin. 

The external surface of the pitcher bears wings. One runs along the 
rniddle line and is doubled along the outer edge. Another two, one on 
each side, run obliquely along the sides. Two others, quite low and 
not readily seen, run from the edges of the lid to the stalk, which is 
attached to the pitcher near the lid; in this feature Cephalotus differs 
from the pitchers of all other species. The development of the pitcher 
show7s that it is niorphologically upside down. There are usually pro- 
duced besides the extreme forms of leaves, foliage and pitcher, inter- 
mediate forms which throw light on the morphology of the pitcher. 

Genlisea, an aquatic genus .with several species in tropical Africa 
and Brazil, is a relative of Utricularia ( q . v . ) .  I t  has traps which are 
of the pitcher type; they are not, however, pitfall traps, but of the 
lobster-pot type. Charles Darwin likened them to eel-traps. The 
plants are small and herbaceous, consisting of a cluster of leaves 
arising from a short stolon, buried in mud. The leaves are of two 
kinds: foliage leaves, usually near-spatulate in shape, and trap leaves 
of peculiar design. The latter leaf consists of a stalk on which arises 
a bulbous, hollow enlargement. From its top extends a tube, the 
extremity of which produces two arms which are twisted like cork- 
screws. They are ribbon-shapcd estcnsiorls of the tube folded longi- 
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tudinally and with the edges of the ribbon fixed and held a certain 
distance apart by large cells, placed like buttons. The interrupted slit 
thus left permits the entrance of minute animal forms (small crus- 
taceans, worms, larvae, as in Utricularia). The escape of the prey 
after entrance is prevented by numerous sharp, stiff hairs, intermixed 
with many glands, which may be merely mucilaginous. Both these 
appendages occur in curved rows, rendering the interior of the arms 
curiously complicated. Passing down the arms, the prey at length 
passes into the tube, also lined with long, slender downward pointing 
hairs so arranged that they form what would be, if large enough, a 
lobster pot. In this region are digestive as well as mucilage glands, 
in transverse rows. The prey finally reaches the bulbous expansion, 
which has two internal ridges carrying numerous digestive glands, and 
here the process of disintegration is completed. While no experi- 
mental work has been done to demonstrate the presence of enzymes, 
the rapid dissolution of the bodies of prey and the analogy with 
L7tricularia make it seem fairly certain that such enzymes are produced. 

Like Utricularia, Genlisea grows only in wet places, partly or wholly 
submerged, and anchored in the substrate. 

See F. E. Lloyd, The C a ~ n i v o ~ o u s  Plants (1942), in which a full 
bibliography may be found. (F. E. L.) 

PITCHSTONE, in  petrology, a glassy igneous rock having a 
resinous lustre and breaking with a hollow or conchoidal frac- 
ture (Ger. Pechstein, from its resemblance to  pitch). I t  differs 
from obsidian principally in its rather dull lustre, for obsidian is bright 
and vitreous in appearance; pitchstones also contain water in combi- 
nation amounting to from 5 to I O ~ O  of their weight or 10 to 20% of 
their volume. The majority of the rocks of this class occur as in- 
trusive dikes or veins; they are glassy forms of quartz-porphyry and 
other dike rocks. Their dull lustre may be connected with the great 
abundance of minute crystallites and microlites they nearly always 
contain; these are visible only in microscopic sections, and their varied 
shapes make pitchstones very interesting to the microscopist. 

Although pitchstones of Devonian age are known (e.g., the glassy 
dacite of the Tay bridge in Scotland and the andesite-pitchstones of 
the Cheviots), most of them are Tertiary or recent, as like all natural 
glasses they tend to crystallize or become devitrified in course of time. 
In some of the older pitchstones the greater part of the mass is changed 
to a dull felsitic substance, while only nodules or kernels of unaltered 
glass remain. Some are very acid, containing 70 to 75y0 of silica, and 
have close chemical affinities to granites and rhyolites; others contain 
more alkalis and less silica, being apparently vitreous types of trachyte 
or keratophyre; others have the composition of dacite and andesite, 
but the black basaltic glasses are not usually classified among the 
pitchstones. Very well-known rocks of this group occur at  Chemnitz 
and Meissen in Saxony. These rocks are brown or dark green in colour, 
very frequently perlitic, and show progressive devitrification starting 
from cracks and joints and spreading inwards through the mass. For 
a long time the pitchstone dikes of Arran, Scotland, have been famous 
for the great beauty and variety of skeleton crystals they contain; 
they are dull green in hand specimens; some of them contain pheno- 
crysts of felspar, augite, etc., others do not, but in all there is great 
abundance of branching feathery crystalline growths in the ground 
mass, minute crystalline rods being built together in aggregates which 
often recall frost patterns. I t  is supposed that they consist of horn- 
blende. In addition to these larger growths there are many small 
microlites scattered through the glass, also hair-like trichites and fine 
rounded globulites. When phenocrysts are present the small crystals 
are planted on their surfaces like grass on a turf-covered wall. These 
pitchstones are believed to proceed from the great eruptive centres of 
early Tertiary times in western Scotland. Another pitchstone of the 
same period forms a great craggy ridgeor scuir in the island of Eigg 
(Scotland). In chemical composition this latter rock resembles the 
trachytes rather than the rhyolites; in Eigg and Skye there are many 
dikes of pitchstone, mostly of intermediate rather than of acid char- 
acter, all connected with the great eruptive activity which character- 
ized that region in early Tertiary times. 

The following analyses give the chemical composition of a few well- 
known pitchstones:- 

The first two of these contain much water for rocks, the ingredients 
of which are but little decomposed. They are of acid or rhyolitic 
character, while the third is richer in alkalis and contains less silica; it 
belongs more naturally to the intermediate rocks (or trachytes). 

Meissen. . . . 
Corriegills . . . 
ScuirofEigg. . . 

(J. S. F.) 
PITHECANTHROPUS, the name given by Dr. Eugene 

Dubois, of the Dutch army medical service, to the creature (P.  
erectus) of which he found fossilized remains in Java. These 
fragments consisted of a thigh-bone, two teeth and the upper 
part of a skull, and were unearthed in 1891-92 on the left bank 
of the Bengawan river near Trinil. The slrull appears to have 

been low and depressed with strong supraciliary ridges; the teeth 
are very large, and the femur is quite human. The teeth and skull 
were found together, the femur a few yards away, a year after- 
wards. The discoverer, however, stated i t  as his belief that the 
fragments were portions of the same skeleton and belonged to a 
creature half-way between man and the higher apes and of the 
Pleistocene age; and, in spite of opposition, this is now admitted. 

See Dubois, Pithecanthropus erectus (1894) ; a later paper read by 
Dr. Dubois before the Berlin Anthropological society, translated in 
1898, Snzitlzso?zian Report; Sir A. Keith, Antiquity of Man (1915). 

PITHIVIERS, a town of France, in the department of Loiret. 
28 mi. N.N.E. of OrlCans, on the railway to Malesherbes. Pop 
(1936) 6,469. The town is an important centre for the saffron 
of the region of G2tinais. The shrines of St.  Solomon (9th cen- 
tury) and of St. Gregory, an Armenian bishop ( ~ o t h ) ,  formed the 
nucleus of the town; and the donjon built in  the 10th century for 
HCloi'se, lady of Pithiviers, was one of the finest of the period. 
There are quarries in the vicinity. 

PITHOM, one of the "treasure cities" stated to  have been 
built for Pharaoh by the Hebrews in Goshen during the Oppres- 
sion (Exod. i, 11). We have here the Hebraized form of the 
Egyptian PetGm, "House of (the sun-god) Etom," in Greek. 
Patfimos, capital of the 8th nome of lower Egypt and situated 
in the Wadi Tumilat on the canal from the Nile to the Red sea. 
Succoth (Egyptian Thuket) was identical with it  or u7as in its 
immediate neighbourhood. The site, now Tell el Maskhuta, has 
yielded several important monuments, including the best preserved 
of the trilingual stelae of Darius which commemorated his work 
on the canal. 

PITIGLIANO, a town in Italy, province of Grosseto. Pop. 
(1936) 4,103 (town), 5,914 (commune). I t  is the cathedral city 
of the bishopric named after the neighbouring town of Sovana, 
and was originally a fief of the countship of Sovana, which in 
I293 came by marriage into the possession of the Orsini. I n  1410 
Sovana was taken by the Sienese, but the Orsini retained Piti- 
gliano, Gentile Orsini assuming the title of count. In  1562 the 
Medici of Florence seized part of their territories, and acquired 
the rest by exchange in I j80. The Orsini stronghold still stands 
in the town, which is perhaps identical with the Etruscan Statonia. 

PITMAN, SIR ISAAC (18 13-18971, English phonographer. 
was born a t  Trowbridge, Wiltshire, on Jan. 4, 1813. H e  started 
in life as a clerk in  a cloth factory, but in 1831 he was sent to 
a training college for teachers. After 11 years of teaching in 
elementary schools he opened a private school in Bath. I n  1829 
he took up  Samuel Taylor's system of shorthand and became an 
enthusiast in developing the ar t  of phonography. In 1837 he drew 
up a manual of Taylor's system and offered it  to Samuel Bagster 
(1771-1852). The publisher did not accept the work, but sug- 
gested that Pitman should invent a new system (see SHORTHAND) 
of his own. The result was his Stenographic Sozindlzand (1837). 
Bagster's friendship and active help had been secured by Pitman's 
undertaking to verify the half-million references in the Compre- 
hensive Bible, and he published the inventor's books a t  a low 
price, thus helping to bring the system within the reach of all. 
Pitman established a t  Bath a Phonetic institute and a Phonetic 
Journal for this purpose; he printed in shorthand a number of 
standard works. and his book PhortopraPhv (1840) went through 

72.42 
72.07 
65.81 

- - 
many editions. H e  was an enthusiastic spelling reformer, and 
adopted a phonetic system which he tried t o  bring into general 
use. In  1894 he was knighted. H e  died a t  Bath on Jan. 12, 1897. 

His Life was written in 1902 by his brother Benn Pitman 
(1822-191 I )  and by Alfred Baker in 1908. 

PIT PONY. The pit pony is usually a small pony-14 hands 
high and under-used for  hauling the tubs for the conveyance of 
coal from the working face of the coal seam to a point, variously 
termed the "flat," "double-parting," "station" or "landing," where 
the tubs are made up  into "sets" or trains and conveyed, either by 
horses or, more commonly, by mechanical haulage, to the shaft 
bottom. That is to  say, the pit ponies ply between the face and 
flat, bringing the full tubs out from the hewer and serving him 
with empty tubs. The use of pit ponies has decreased with the 
extended development of electrically driven haulage underground 
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PIT-SHAFT-PITT 
PIT-SHAFT: see COAL AND COAL MINING. 
PITT, THOMAS (16 53-1 7 261, Eritish East India merchant 

and governor of Madras, usually called "Diamond Pitt," was born 
a t  Blandford, Dorset, on July 5, 1653 From his headquarters a t  
Balasore, he engaged in trade in  opposition to the East India 
Company, whom he opposed also in the law courts. Unable t o  
check him the East India Company took him into its service in 
1695, and in 1697 he became president of Fort St. George, or 
Madras. While in  India Pitt  bought the fine diamond which 
was named after him; in I 7 I 7 he sold this to the regent of France, 
Philip duke of Orleans, and i t  is now the property of the French 
government. During his stay in  England Pitt acquired the manor 
of Old Sarum, and for a short time he represented this borough in 
parliament. After his final return from India in 1710 he again 
became member of parliament for Old Sarum. H e  died a t  Swallow- 
field, near Reading, on April 28, I 726. His eldest son, Robert, was 
the father of William Pitt, earl of Chatham (q.v.); and of 
Thomas Pitt  (d. 1761), whose son became the first Lord Camel- 
ford; his second son, Thomas Pitt  ( c .  1688-17291, having married 
Frances (d. 1772), daughter of Robert Ridgeway, 4th earl of 
Londonderry (d. I 714)~ was himself created earl of Londonderry 
in 1726. 

See Sir C. N. Dalton, Life of Thomas Pitt (1915). 
PITT, WILLIAM (1759-1806)~ English statesman, second 

son of William Pitt, earl of Chatham, and of Lady Hester Gren- 
ville, was born a t  Hayes, near Bromley, Kent, on May 28, 1759, 
in  the year of the pinnacle of his father's glory. Both because of 
his extreme delicacy and because his father was an early critic of 
the public school system, he was educated at  home under the 
tutorship of the Rev. Edward Wilson of Pembroke Hall, Cam- 
bridge, and the earnest supervision of Chatham himself-a plan 
which tended to the intensive development of the child's unusual 
precocity. Before he was ten years old he was a good classical 
scholar: a t  13 he had composed a strange political tragedy Lauren- 
tino, King of Chersonese. I n  Oct. 1773, in his 15th year, he went 
into residence at  Pembroke Hall, Cambridge, where his tutor was 
the Rev. Dr. George Pretyman (he changed his name in 1803 to 
Tomline), to  whom Pitt  in later years awarded the bishopric of 
Lincoln, and a t  the last bequeathed his papers: and who in return 
became his pupil's first biographer. Pitt  had not been a t  Cam- 
bridge long when he fell seriously ill and was obliged to return 
home. I t  was then that the family physician, Dr. Anthony Adding- 
ton prescribed that generous consumption of port wine which was 
to  become the habit of a life. H e  returned to Cambridge in July 
1774; and in 1776, by  the privilege of his birth as the son of 
a peer, graduated as a master of arts without examination. That 
year saw the Declaration of American Independence, and the 
next the battle of Saratoga. On April 7, 1778 Pitt was the wit- 
ness of his father's last dramatic utterance in the House of Lords. 
A month later Chatham died. Pi t t  was left with an income of 
£300 a year; he began t o  keep his terms at  Lincoln's Inn; was 
called to the bar on June 12, 1780 and joined the western circuit. 
At the general election in September Pitt was defeated for the 
University of Cambridge but was returned for Sir James Lowther's 
pocket borough of Appleby. H e  entered parliament on Jan. 23, 
1781: he was not yet 2 2  years old. 

Parliament.- Pitt was attached to that section of the opposi- 
tion which had followed his father, and was now led by Lord 
Shelburne. His  maiden speech on Feb. 26 was made in support 
of Burke's Bill for economical reform, and produced a series of 
famous eulogies, Lord North admitting it the best first speech he 
had ever heard, and Burke, with even greater prodigality, declar- 
ing him "not a chip of the old block but the old block itself." 
A year later, when North's ministry was near its fall, Pitt had the 
self-confidence to announce in the House of Commons (March 
8, 1782) that, should he conceivably be asked to join the new 
ministry, he would never accept a subordinate position in i t ;  
nor did he alter his mind when Rockingham, shortly afterwards 
offered him certain well-paid but unimportant posts, and even 
though one of them-the vice-treasurership of Ireland-had been 
he16 by Chatham before him. 

As a private member Pitt  now supported a new version of 

Burke's reform project, a measure for shortening the duration 
of pariiaments, and another for destroying bribery a t  elections. 
On May 7 he presented his own motion for a select committee 
to inquire into the state of the representation. I t  was only de- 
feated by 20 votes. Shortly afterwards the death of Rockingham 
on July I provoked a major crisis. The king appointed Shelburne 
as his successor. Fox, Lord John Cavendish and Burke immedi- 
ately refused to serve with him; whereupon Shelburne turned t o  
Pitt, who on July 6 accepted the office of chancellor of the 
exchequer. 

T h e  S h e l b u r n e  Ministry.-The ministry was only t o  last 
until the following February. On Jan. 20, 1783, the preliminaries 
of the Peace of Versailles were signed, and provided the opposi- 
tion with an easy target. I t  was essential for Shelburne to  obtain 
more support, and on Feb. 11, by agreement with his chief, Pitt  
visited Fox to invite him to return to the ministry. Fox replied 
that he would only serve on the condition that Shelburne re- 
signed the premiership, whereupon Pitt  replied "I did not come 
here to betray Lord Shelburne." The incident is important. I t  
marks the beginning of the ceaseless political warfare between 
Fox and P i t t ;  i t  marks the end of the Shelburne ministry. and 
the origin of the coalition between Fox and North. Speaking of 
North's Government only in the previous year, Fox had de- 
clared "From the moment when I shall make any terms with one 
of them, I will rest satisfied to  be called the most infamous of 
mankind," and he had loudly demanded their impeachment: yet 
he who had poured his blistering scorn upon North's conduct of 
the war, now joined with North in  execrating the terms of the 
peace. The ministry was defeated (Feb. 21) and two days later 
Shelburne resigned. For a month the king sought to  escape the 
coalition. But Pitt, who was pressed t o  accept the Treasury pre- 
ferred to bide his time, and North could not be lured from Fox. 
On April 2 the Fox-North coalition under the nominal leadership 
of the duke of Portland took office. 

T h e  Coal i t ion  M i n i s t r y . - O n  May 7 Pitt  brought forward 
resolutions for checking bribery a t  elections, disfranchising cor- 
rupt constituencies, and increasing the number of county and 
London members of parliament. The resolutions were refused by 
293 to 149. On June 2 he brought forward another bill which 
passed the Commons but failed in the Lords, for  reforming abuses 
in public offices : he instanced North's mysterious consumption of 
stationery, which totalled f 1,300 and contained a n  item of £340 
for whipcord. 

During September and October Pitt  visited France-his only 
venture outside his own country. I n  November parliament re- 
assembled and Fox immediately introduced his India bill. Passed 
in the Commons the measure was defeated in  the Lords (Dec. 
17) because George 111. plainly informed the peers a t  large 
through Lord Temple that he should regard anyone who voted 
for the bill as his enemy. The Government very properly refused 
to resign. Whereupon the king, on Dec. 19, depending upon a 
barely literal interpretation of his constitutional rights, but re- 
flecting by accident the wishes of his people, dismissed his min- 
isters and appointed Pitt  as first lord of the treasury and chan- 
cellor of the exchequer. The coalition had been jockeyed out of 
office, and it  is not surprising that the House received the news 
of Pitt's appointment with mirth. I t  is mistakenly generous, 
however, to suppose that Pitt assumed office from pure altruism 

1 and without a certain confidence in the future. The  strident 1 Opposition no longer represented its constituency and Pitt  knew 
it, and while they were wasting their breath deriding the "boyish 
prank," Pitt  was converting the electorate-voters who were to  
be more valuable to  him than the voters in  the House of Com- 
mons. Almost as important, the influence of the City and of the 
East India Company was on his side. Until the end of March 
he struggled on, continually defeated in the House, but s tead~ly 
refusing to resign. Outside his popularity was growing, while the 

1 action of the Opposition in threatening to oppose even the votes 
of supply cast on them the obvious accusation of factiousness. 

I The hostile majority diminished daily until on March 8 Fox's 1 "representation" was carried by only one vote. On March 24  
1 parliament was dissolved. The essential business had been forced 
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through. At the ensuing election some 160 of "Fox's Martyrs" 
were rejected. This was the answer to the charge of unconstitu- 
tional action: throughout the struggle Pitt  had in fact repre- 
sented the nation. Pitt  was himself elected for Cambridge uni- 
versity, which he represented for the rest of his life. 

PITT'S FIRST MINISTRY 

Finance-Finance was the first consideration. There was a 
heavy debt and the fiscal machinery was antiquated. Pitt  floated 
a loan of £6,000,000, offering the tenders to  public competition, 
and funded £6,600,000 of the floating debt. The loss to the 
revenue which had long resulted from the systematic evasion of 
the high protective tariffs he countered by a radical reduction of 
duties-that on tea being reduced from 119% to 12%. T o  meet 
the loss he increased the window tax, and many new taxes were 
instituted to touch the whole people. But he withdrew the tax on 
raw cotton, and pronounced i t  as his principle that "manufactures 
in general ought to  be free from taxes." 

Pitt, who had been one of the earliest students of Adam Smith, 
next attempted the establishment of free trade between England 
and Ireland. The Irish accepted his propositions (Feb. 7, 1785) 
but in England the measure was met by the organized opposition 
of vested interest, prejudice, and faction. Pitt  was obliged to 
alter his original scheme, and in that form the Irish, disappointed 
and inflamed by Fox's subtle tongue, rejected it. 

I n  1786 Pi t t  introduced his sinking fund, a measure adapted 
from a scheme of Dr. Richard Price ( q . v . ) .  Economically i t  was 
undoubtedly mistaken, but i t  was believed t o  be a sovereign 
remedy, and i t  a t  least inspired public confidence. 

On April 18, 1785, Pitt  brought forward a bill proposing t6  
suppress 36 pocket boroughs and to transfer their members to 
increase the representation of certain towns and counties. £ 1,000,- 
ooo was to  be spent upon the purchase of the interests of the 
various owners. The bill, for which he eloquently pleaded, was 
rejected by 248 to 174. 

India.-Pitt's India Bill, which had been rejected during the 
first struggle in the spring of 1784, was passed in the summer 
easily enough. Pitt's bill, unlike Fox's, left the ordinary patronage 
with the directors of the company while passing to the Crown the 
political control. Moreover, he had the tact and the wisdom t o  
consult the company and to present as a final draft a measure to  
which he knew they were prepared t o  agree. The bill was not 
without serious defects-especially in its subordination of the 
governor-general not only to his council, but in all important con- 
cerns to  the home Government. Warren Hastings resigned at  
once, and upon his return, his conduct of the Government was 
called in question. Pitt  who had voted against the Rohilla charge 
(which was not carried) voted in favour of the Benares and the 
Begum charges. His action decided the issue. The motions were 
carried, and the impeachment pursued. Pitt  has been heavily 
criticised for his conduct. But the truth that Hastings had been 
a great administrator could not disguise the fact that here was a 
patent scandal, which demanded inquiry. Indeed Hastings, through 
his agent in the House, had himself originated the discussions; 
and Pi t t  deliberately chose to support the Opposition in  a matter 
where he honestly believed them to be right, instead of following 
the usual custom of opposing whatever measure the Opposition 
proposed. 

The Regency  Question.-In Nov. 1788 the king's illness pro- 
voked a crisis which might have ended Pitt's political career. 
There was a traditional enmity between the Hanoverian monarchs 
and their sons, and the whole influence of the prince of Wales 
(doubly hostile because Pitt would not pay his debts), was 
directed to  the cause of the Whigs. The king being insane it  was 
essential t o  appoint a regent, and Pitt  was inevitably agreed that 
there could be no other candidate for  the office than the prince 
of Wales. The point a t  issue lay in the claim of Fox and his party 
that the prince had a prerogative right t o  the position. Pitt claimed 
that he could only become regent by act of parliament, and drew 
up that act so as to restrain the regent from making peers or 
granting pensions, while the king's person and household and the 
pztronage of the Crown were to be placed under the direction of 

the queen. The bill passed the Commons (Feb. 5, I 789) and while 
it was under discussion in the Lords the king recovered. The situ- 
ation had been dangerous, for though the resolutions had been 
carried, there had been much uneasiness among Pitt's followers. 
Pitt himself believed that he would be unable to retain office and 
would have to resume work as a lawyer. The London merchants 
a t  this time offered him froo,ooo in recognition of his conduct, 
but Pitt replied that "No consideration on earth shall ever induce 
me to accept it." At the general election of 1790 he obtained an 
increased majority. I n  April 1791 by  his Constitutional Act he 
arranged for the division of Canada into Upper and Lower Canada. 
The following year he accepted the wardenship of the Cinque 
Ports which carried a salary of £3,000 a year. 

Fore ign  Policy.-The first important act of Pitt's foreign 
policy-the commercial treaty with France-was complemen- 
tary to his reorganization of the home finances. The abandonment 
of useless trade restrictions was plainly t o  the benefit of both 
countries and Fox could think of no better ground of attack than 
to assert that France was the unalterable enemy of England, to 
which objection Pitt  replied that "to suppose that any nation 
could be unalterably the enemy of another is weak and childish." 
I n  1787 there was trouble in Holland. The Emperor Joseph 11. 
had been for some time preparing a labyrinthine scheme whereby 
he should consolidate his dominions by  annexing Bavaria, whose 
elector was to be compensated in the Austrian Netherlands. The 
scheme was agreeable to  France who was intriguing for the over- 
throw of the Dutch stadholder and complete influence in  Holland. 
War was only avoided after full preparations had been made (an 
expedition for instance was actually prepared for the capture of 
the Cape) because Prussia, who was opposed to Joseph 11.3 policy 
was at length persuaded t o  stand with England. Upon Prussia's 
entry into Holland the Austro-Russo-French intrigue collapsed 
and the stadholder was restored. I n  1789 England was 
brought into conflict with Spain who had seized the British trad- 
ing post a t  Nootka Sound. Again war seemed imminent (over 
two millions sterling were spent in naval preparations), but Spain, 
receiving no support in Europe, was obliged to withdraw. Less 
successful was Pitt's intervention in the Eastern question. Cath- 
erine 11. of Russia was a t  war with Sweden and Turkey. The 
Triple Alliance (of England, Prussia and Holland) had gained a 
prestige which placed it  in a position to  work for the maintenance 
of the balance of power. But though Austria's support was de- 
tached from Russia and Gustavus 111. made peace with Catherine, 
the empress was not to  be diverted from her ambitions in East- 
ern Europe. She gained great success in 1791, and Pitt, without 
adequate means of supporting his policy, determined to prevent 
Russia from establishing her power in  the Black sea. H e  demanded 
that Russia should give up Oczakov, but Oczakov meant nothing 
on earth to  the British public, and Catherine perceiving there was 
no force behind the ultimatum was unmoved by it. Though 
armament credits had been voted, Pitt  was obliged to retire. 

Pitt had not a t  first anticipated that the French Revolution 
would involve England in hostilities. I n  the spring of 1792 he was 
happily discussing finance, prophesying the reduction of 2 j  mil- 
lions of debt in the next 15 years, and declaring in support of his 
vision that "there never was a time when, from the situation of 
Europe, we might more reasonably expect 15 years of peace than 
we may at  the present moment." H e  had no intention of interfer- 
ing in a matter which concerned France alone, and indeed in its 
original conception he was not unsympathetic t o  the aims of the 
Revolution. On Aug. ~ o t h ,  the French monarchy fell, and the Eng- 
lish ambassador was recalled from Paris, and Chauvelin in London 
could henceforward be only received unofficially. But this was 
merely a question of dipIomatic routine: friendly relations were 
not strained until the French, having already declared war upon 
Austria and Prussia, followed the victory of Jemappes by  occupy. 
ing the Austrian Netherlands, threatening Holland, and over- 
turning the treaties which governed the navigation of the Scheldt. 
England was bound by treaty to  support Holland; and, as she had 
been through the centuries, she was not less insistently bound in 
this matter by her own interests. The execution of the king, and 
among the French people a rising tide of truculence swiftly fol- 
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lowed. On Feb. I ,  while Pitt was outlining the provocations which 
Britain had received from France that country was despatching 
yet another in the shape of a declaration of war. The remainder of 
Pitt's life was to be spent in the shade of the revolutionary wars. 

War.-The history of the wars with France is discussed under 
FRENCH REVOLUTIONARY WARS, I';APOLEOPTIC CAMPAIGXS, NA- 
POLEON; FRANCE, etc. I t  is only possible here to estimate generally 
the part that Pitt played in the organization of Europe. I t  has 
long been a current cliche' to say that Pitt  was a great peace minis- 
ter and a poor war minister. But if Pitt's talents were indeed 
essentially suited to  peace, i t  is equally true that ru'apoleon was 
finally encompassed in disaster by the dogged determination of the 
English premier, and after his death by  the remembered influence 
of that resolution. T o  compare him with his father is idle; Chat- 
ham had every advantage. His allies were great commanders, his 
France was effete. But revolutionary France was inspired with a 
fanatic hope, and England's continental allies proved continually 
worthless. Year after year Pitt laboured to sustain his coalitions 
of the Powers; year after year the coalitions melted away before 
the victorious advances of the French. England, who had no call 
to  be anything but a member of a general European league against 
France was forced to be the inspiration as well financially as politi- 
cally of the entire organization. 

H o m e  Policy.-At home the war changed entirely the tranquil 
prospects of national wealth and prosperity. New voices were in 
the air-voices of political discontent, and shortly the voices too 
of hungerr Pitt's policy a t  home a t  this juncture is of great 
importance. Because he never again brought forward the ques- 
tion of reform after his failure in 1785, and opposed it  whenever 
it was proposed by others, his sincerity has been openly called in 
question. His actions certainly demand some ex-planation. I t  is 
in the first place important to admit that there was as yet no 
national enthusiasm for reform: the cry had been raised largely 
in  protest against the unconstitutional behaviour of the king, and 
had been lulled since the declaration of peace; moreover those 
who had been foremost in urging "economical reform" had no 
such belief in the necessity of parliamentary reform. A states- 
man-especially one on whom practically the whole conduct of 
a Government devolves-can not persist in a measure which 
has been again and again rejected in one form or another. Pitt had 
a large majority. But the fact that he remained in office for so 
long has obscured the truth that he was to a very large extent 
dependent upon the caprices of that majority. A contemporary 
political estimate recogded the number of those gentlemen who 
"would probably support his majesty's Governmentx-roughly 
the Court Party-as more than three times the size of Pitt's 
personal party: and there was a further shifting and entirely 
independent vote. For all his dominance of the House Pitt was 
sometimes defeated-over the Westminster petition (see Fox, 
CHARLES JAMES), over Ireland, over his proposals in 1786 to 
fortify Plymouth and Portsmouth. The demand for reform was 
not seriously supported in the House of Commons. More impor- 
tant still i t  was not as yet properly vocal outside its walls. 

I n  1792 Tom Paine's Riglzts of Man had been published, sud- 
denly jolting the English Radical movement into a new mind a t  
the moment when the French doctrines were filtering into England 
in a fashion admittedly designed to provoke dissensions. The 
circumstances had become altered. Pitt's refusal to support the 
motion for  the repeal of the Test and Corporation Acts in 1789 
and 1790 was unintelligibly craven; but when he refusedqo sup- 
port Grey in 1792 he had excuse. "The hurricane season" had 
set in. Pitt  allowed himself to be stampeded by a species of panic 
which was entirely unjustified by  the facts. Talleyrand at this 
time remarked that those curiously deceived themselves who 
believed that England was on the verge of revolution. H e  was a 
more shrewd observer of truth-but it  must be admitted that 
he had the advantage of looking a t  Britain not only in perspective 
but aIso dispassionately. Deceived or not, Pitt declared that this 
was no time to revise a constitution, and proceeded to punish 
severely any who should advocate reform doctrines. I t  was lam- 
entable; it  was essentially unjust; and there is but one excuse- 
the excuse which in sympathy has condoned many shameful 

persecutions, when things are done in panic which are never 
justified by the patent facts but are believed to be necessary for 
profound reasons of State that can only be guessed at. 

I n  I 793, and again in I 795-1801 Habeas Corpus was suspended, 
and bills for the suppression of sedition followed. There suc- 
ceeded the trials and transportations of men like Skirving, Mar- 
garot, Gerrald, Muir, condemned for nothing more treasonable 
than advocating parliamentary reform or universal suffrage. So- 
cieties for constitutional reform were raided and suppressed. I t  is 
unpleasant to find that the records of the confiscated papers of 
those clubs reveal without exception nothing indicative of revo- 
lutionary organization. And yet in 1795 Pitt  declared that were 
he to resign he would lose his head within six months. The cir- 
cumstances were extraordinary, and it  is just to  suppose that 
Pitt  was honest: he was not the less grievously wrong. 

I t  was not long before the pain of war was felt in England. 
Pitt  had based his confidence in a short period of war upon the 
pathetic belief that France would be financially incapable of sus- 
taining a prolonged struggle. But the war advanced, and Pitt's 
subsidies were swallowed up upon the Continent by allies who 
made little or no return for them. The nation's debt mounted. 
The coalition crumbled. More money to buy more allies was 
needed. I n  1795 after a season of bad harvests Pitt  had to ask 
for a loan of 18 millions, and to increase the general taxation. 
Shortly afterwards followed the legacy duties. I n  1797 taxation 
was increased by two millions; the next year produced the income 
tax. 

Ireland.--One of Pitt's major pre-occupations was still Ire- 
land. H e  had failed in 1785, but he never ceased to plan for 
the final consummation of his hopes. I n  1793 Pitt  forwarded the 
passage in the Irish House of Commons of the Catholic relief 
bill; but in 1794 he suffered disappointment when Irish opinion 
was again alienated by the position he was forced to adopt against 
the antics of Lord Fitzwilliam, who had been made lord lieutenant 
as a concession to the Portland Whigs who had entered the min- 
istry in that year. Fitzwilliam and his party were anxious for 
a broad policy of reform and emancipation; but Pitt  had laid 
down a cautious line of action, and it  had been determined that 
Fitzwilliam should do nothing without the consent of the cabinet. 
But by "an open breach of a most solemn promise" he proceeded 
to dismiss the Irish Tory officials, and without authorization to 
promise widely the immediate prospect of a full emancipation. 
Fitzwilliam was recalled, and Ireland left to nurse an angry 
grievance. The whole bungling led directly to the disasters which 
followed; the state of semi-civil war in 1797 and the rebellion of 
1798 and that disaffection which could welcome the French in- 
vasion. The union of Ireland and England which he had sought 
earlier for the mutual benefit of both countries was now impera- 
tive as  a solution to,& state of war. On Jan. 23, 1799, Pitt  brought 
forward his proposals for a union of the two countries. Emanci- 
pation was not promised (the hostility of George III.'s eccentric 
conscience precluded the suggestion) but the hope was held out 
that this would follow in due course. The bill was pressed through 
the Irish parliament by Cornwallis, the viceroy, and Castlereagh, 
the secretary for Ireland. The distribution of titles and money 
played some part in this and more than a million pounds was 
expended in compensation to the holders of suppressed rotten 
boroughs. However open to moral criticism the latter decision 
may have been, it  was essential to the support of the bill and it 
destroyed an entirely dishonest system of representation. As for 
the measure of the general corruption, that has at  least been 
over-estimated, and in so far as material persuasion was adopted 
it  must be remembered that bribery in the Irish parliament was 
a deeply respected tradition. Moreover it  must have been patent 
to the guiding minds in Ireland that the present state of affairs 
was impossible, and the possible benefits of the union, for in- 
stance to trade, were obvious. The bill having passed the Irish 
parliament in 1800, the first united parliament met in Jan. 1801. 
Pitt had now to enlarge his policy, and once more the soluticrll 
of Ireland's troubles was tragically postponed. Pitt  had not 
promised emancipation, but those who had voted for the measure 
had been led to expect that it must follow. With a secrecy which 
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was perhaps unwise but understandable in the circumstances Pitt 
drew up his preliminary suggestions for the abolition of religious 
tests, the commutation of tithes, and provision for Catholic and 
dissenting clergy. The plan was opposed in the cabinet, princi- 
pally by Lord Loughborough, the chancellor, who reported the 
matter to the king. George was enraged, and adamant against 
the proposals, and on Feb. 5 accepted the resignation which Pitt 
had tendered on Feb. 3. Immediately afterwards the situation 
was complicated by the king's relapse. During his temporary in- 
sanity, Pitt  retained office until his recovery, finally resigning on 
March 14. Many bitter things were spoken of him. Once again 
he was accused of betraying his cause. But he had boldly brought 
forward his reforms, and his resignation followed upon their veto. 
Had he pressed his legislation, the king would have persisted in- 
evitably in his opposition: moreover with the war going extremely 
ill i t  was not the moment to  preci~i tate  a domestic crisis. His 
promise to  George never again to introduce the subject during 
the reign was sentimental, not necessary, and politically unwise. 
But he made it because the king had accused him of causing his 
illness and after all he might reasonably expect that the reign 
would be shortly finished. That Pitt  intended to return to the 
fullest implications of his project is certain. But he himself had 
only five more years to  live. 

1801-1806 

Retirement.-Henry Addington, who was called upon to lead 
the Government, had been universally praised as an expert 
speaker of the House of Commons; but he was no statesman. 
Pitt  promised to do all he could to support Addington, and gen- 
erously assisted in the conduct of negotiations for the Peace of 
Amiens. These terms which Grenville branded as "disgraceful 
and ruinous" appeared in general "highly satisfactory" to Pitt. 
Though he had long been anxious to  conclude any peace which 
was at  all reasonable, i t  is difficult to justify him in supporting a 
peace which recognized the failure of the coalitions to  establish the 
independence of the Netherlands-which had been the ostensible 
caszds belli. On the other hand there is evidence that Pitt was 
conscious of the unstable nature of the peace, and foresaw that a 
greater struggle was probable. The public supported the peace; 
and during the discussions a severe vote of censure upon Pitt  was 
rejected, and a counter motion passed by 211  to 52 declaring that 
he had "rendered great and important services to  his country, 
and deserves the thanks of the house." H e  retired now from 
parliament for the space of about a year, living largely a t  
Walmer Castle, where as warden of the Cinque Ports he organized 
with great diligence and enthusiasm a local volunteer force. The 
brief interval gave an opportunity too for the examination of 
his debts. Pitt  who had been so astute in public economy was 
careless of his own. H e  who had scornfully demanded an ex- 
planation of Lord North's expenditure of £340 of public money 
on whipcord, had himself to account for the grotesque item of 
f6oo for hats. Both thoughtless and generous, Pitt  was the victim 
of swindlers, and in 1800 already owed £45,000 despite the fact 
that he had received a salary of over f ~ o , o o o  for many years. 
H e  nevertheless refused an offer of £~oo,ooo from the citizens of 
London, and a gift of Fgo,ooo from the king, though he accepted 
f11,7oo as a loan from a committee of private friends; he was 
obliged to sell his house Hollwood. 

Addington had won a great victory a t  the general election, but 
it  was not long before his policy began to drift towards perilous 
courses. When it  was clear that a rupture of the peace was im- 
minent, Pitt was approached, but he no longer felt that Adding- 
ton's policy could receive his honest support, and later negotia- 
tions provoked so wide and insistent divergencies of mind upon 
the personnel of a possible cabinet as to make agreement impos- 
sible and even to interrupt an ancient friendship. War broke out 
again on May 16, 1803. Against the insufficient programme of 
the ministry Pitt  opposed a vigorous policy in a speech (May 23) 
which provoked the enthusiasm of all parties. But while the 
cleavage was growing plainer and plainer Pitt yet refused directly 
to oppose Addington, to  whom he had promised his support. The 
situation was becoming increasingly serious. I n  the face of the 

growing danger of invasion the measures of the Government were 
entirely inadequate, and early in 1804 Pitt  was forced into 
stronger opposition. Complicated once again by a threatened 
relapse of the king, negotiations for a stronger administration were 
protracted, The ministry was doomed when a motion of Fox's 
for a committee of enquiry into the national defences was 
powerfully supported by Pitt, and after some days of negotiation 
he returned as chancellor of the exchequer a;ad first lord of the 
treasury on May 10. 

Second Ministry.-Pitt's second term of office was marked by 
no great enterprises of governance. The war alone absorbed his 
energies. The labour and the inspiration of the great European 
coalition again rested exclusively upon Pitt, and his health, now 
gravely undermined, was beginning to break beneath the strain 
when early m April 1805 he suffered the pain of witnessing the 
public disgrace of his old friend and colleague Dundas (Lord 
Melville, 9.v.). The battle of Trafalgar (Oct. 21) destroyed the 
possibility of invasion; but the year closed in disaster. The capit- 
ulation of Ulm (Oct. 20) was succeeded by  Austerlitz (Dec 2). 
At first Pltt was able to doubt the full implications of the news; 
but, gradually as despatches authenticated the reports he came 
to realize that the mighty coalition was hopelessly broken. Eng- 
land had saved herself by her exertions, he had remarked a t  the 
Lord Mayor's banquet in the previous November: she would save 
Europe by her example. And now Napoleon stood without a 
force to oppose him upon the whole continent; and Pitt, with 
prophetic accuracy, was brought to the bitter admission that the 
map of Europe would "not be wanted these ten years." On Jan. 
23, 1806, he died, and if his last words were not "My country! 
How I leave my country !" his thoughts can have been none other. 

Cons t i tu t iona l  Importance.- The period of Pitt's govern- 
ment covered a supremely important moment of political transi- 
tion. It was also a period of a not less important crystallization of 
British constitutional doctrine. I t  would be wrong-headed to at- 
tribute that growth too strongly to Pitt's political acumen. Both 
the length, and the critical instant, of his ministry made develop- 
ment natural and inevitable. H e  was placed in the position of 
leadership at  precisely the tactical moment, The fruit was ripe: 
but it was the harvest of a century of other men's labours. Pitt  
was the first Hanoverian minister to appeal definitely from the 
vote of the House of Commons to the vote of the constituencies, 
and throughout his career his strength was derived from the pub- 
lic confidence. I n  his colleagues Pitt  appeared to prefer industry 
to genius. If this was partly because of an exaggerated sense of 
his own authority, i t  must also be remembered that the choice was 
also one of necessity. Pitt did overshadow his colleagues-but it  
was no difficult task. The result contributed to his general theory 
that the independence of Government departments was impossible. 
They must rather be bound together with a corporate policy, re- 
sponsible to the Crown under a common allegiance to the prime 
minister. Walpole, who is generally considered the first prime 
minister, denied the title, and was succeeded by Governments 
which could only exist under the leadership of duumvirates and 
triumvirates. Pitt  not only claimed the title of prime minister but 
declared that the office was essential t o  sane government. In 
1803, when negotiations were on foot for a ministry in which the 
authority should be shared by himself and Addington, he stated 
that it was "an absolute necessity that there should be  an avowed 
and real minister, possessing the Chief Weight in the Council 
and thpprincipal place in the confidence of the King; in that re- 
spect there can be no rivaIry or division of power. I t  must rest 
in the person generally called first nzi?zister, who ought to be at the 
head of the finances." And if a difference of opinion arose "the 
sentiments of the minister must be understood t o  prevail." This 
view moreover was widely understood by contemporary com- 
mentators. In  1794 when Lord Fitzwilliam went to Ireland he 
was pledged to support the Government "considering Mr. Pitt as 
the Prime Milzzster without whom no material measure as t o  
Things or persons is to be concerted or done" (Carlisle Papers) ; 
and the Glenbervie Diary (Dec. 30, 1798) corroborates this lan- 
guage. In everything Pitt  laboured to assert the authority of the 
cabinet, and of the premler within the cabinet. H e  was the king's 
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minister; but not the minister of the king's policy. The theory 
was thrashed out over small details. Pitt claimed, for instance, 
that the Crown must follow his recommendations in the nomi- 
nations of bishops, and when the king refused to concur de- 
clared that he would take it  as a decisive mark of lack of con- 
fidence. 

Cold, aloof, and sarcastic, supporting a reputation for an almost 
tiresome integrity, Pitt was not popular except, a t  a distance, with 
the people, who saw him as an inspired leader, or with his few inti- 
mates, who found him secretly gentle and alfectionate. In  perspec- 
tive he has become a man of no little mystery and of unexpected 
inconsistencies. There seems no good enough reason adequately 
to explain his changed attitude towards Reform; his treatment of 
the Reform agitators; his cold indifference to social suffering 
in England; his support of the Addington ministry in spite of his 
patent disapproval of its conduct; the lack of a firmer policy 
during the Fitzwilliam fiasco in Ireland. He remains a statesman: 
indisputably supreme in debate and tactics and tireless in organ- 
ization. Because of the failure of the allied cause in the war, it 
was once popular to assume that Pitt neglected the army and 
navy, depending solely upon his efforts as an international finan- 
cier. Tne assumption is entirely unfair. British naval prestige 
was a t  a low ebb a t  the end of the American war, and it was 
largely owing to Pitt's interest and to his generous allocations of 
money that the administration was reformed, and the mastery of 
the sea re-captured. When Pitt entered office English credit was 
debased: restoration was effected by  his regenerated understanding 
of finance. I n  1783 England was practically outside the concert 
of Europe, yet in a few years she had become the director of an 
almost united European policy. A true perception of the future of 
the Empire was not to come before the 19th century. Yet Pitt's 
colonial interests were remarkably wide-covering not only the 
great administrative acts for India and Canada but also the colon- 
ization of Australia; the fortification of the West Indies; the de- 
fence of Nootka Sound. African settlements were considered, and 
the territories annexed during the war sizlected with remarkable 
discretion. 

Actually and theoretically Pitt  bridged the distance between the 
18th and 19th centuries. H e  was the source of the emancipation 
of trade and finance from antiquated restrictions. He was the 
origin of modern financial theory. Yet, though he warmly sup- 
ported the abolition of the slave trade, he did nothing to improve 
the condition of the worker, nothing to promote social emancipa- 
tion a t  home. That is perhaps the measure of his position in his- 
tory. H e  is revered but not loved. 

Pitt  was never married. H e  once professed a tender inclina- 
tion towards the daughter of Lord Auckland; but the embarrass- 
ment of his debts prevented him from a formal declaration of his 
feelings. His real passion was for his work; and to that he gave 
his life. 

BIELIOGR~IPIIY.-The article in the Dictionary of National Biography 
contains a full bibliography. See especially Lord Rosebery's William 
Pitt and the works of Prof. J. H. Rose: William Pitt and National 
Revival, and Wzliiam Psti. axd tne Great War;  Pitt and A7apoleon; and 
A Short Life o f  t!Jilliam Pitt. See also P. W. Wilson, iVzlliam Pztt, 
the Youxger (19.30). (V. C. C.-B.) 

PITTA, a genus of birds remarkable for their great beauty of 
coloration. For  a long while the pittas were commonly supposed 
t o  be allied t o  the Tzrrdidae, but they form a separate family, 
Pittidae of the Passeres. There are about 50 species, divided into 
a number of genera, confined to the Old World, and ranging from 
India and North China to  Australia, New Guinea and New Brit- 
ain, with one species in West Africa, the greatest number being 
found in Borneo and Sumatra. Pittas vary in size from that of a 
jsy to  that of a lark, and have a strong bill, a thick-set form, 
which is mounted on rather high legs with scutellated "tarsi," 
and a very short tail. I n  many of the forms there is little exter- 
nal difference between the sexes. 

PITTACUS, of Mytilene in Lesbos (6jo?-j70 B.c.), one of 
the Seven Sages of Greece. About 611, with the assistance of the 
brothers of the poet Alcaeus, he overthrew Melanchrus, tyrant 
of Lesbos. I n  a war (606) between the Mytilenaeans and Athe- 
nians for the possession of Sigeum on the Hellespont he slew the 

Athenian commander Phrynon in single combat. I n  589 his fellow 
citizens entrusted ,Dittacus with despotic pwer the title of 
Aesymnetes) for the purpose of protecting them against the exiled 
nobles. H e  resigned the government after holding it for ten years. 
According to Diogenes Laertius, who credits him with an un- 
doubtedly spurious letter to Croesus, Pittacus was a writer of 
elegiac poems, from which he quotes five lines. 

See Herodotus v. 27, 94;  Diog. LaEt. i. 4 ;  Lucian, Macrobii, 18; 
Strabo xili. boo, 617-618; Aristotle, Politics, ii. 1 2 ,  iii. 14; T. Rergk, 
Poetae lyrici graeci. 

PI'H'TOSPORUM, the most numerous genus of the family 
Pittosporaceae, comprising about IOO species of evergreen trees 
and shrubs, native to tropical regions of the Old World, chiefly in 
the Southern Hemisphere. 

Many species are grown as ornamentals in warm regions, as in 
Florida and California, and as house or greenhouse plants in 
cooler latitudes. P. tobira (Japanese pittosporum) and P. viridi- 
f i o ru~n  (Cape pittosporum) are attractive winter-blooming shrubs; 
P. rho?nbijolizlm (Queensland pittosporum) is often planted for 
avenues; P. u?zdulatum (Victorian box), of Australia, is suitable 
for pruned hedges; P. eugenioides (tarata),  of New Zealand, is 
useful in shrubberies; and P. crassijoizzm (karo) IS planted for 
seaside windbreaks. 

PITT-RIVERS, AUGUSTUS HENRY LAME-FOX 
(1827-  goo), English soldier and archaeologist, son of W. A. 
Lane-Fox, was born on April 14, 1827. H e  entered the army, 
served in the Crimean War, and was one of the founders of the 
Hythe School of Musketry. General Pitt-Rivers made a collection 
of weapons and other things which was presented in 1883 to the 
University of Oxford. When, in 1880, General Pitt-Rivers ob- 
tained possession of his great-uncle's estates-practically un- 
touched by the excavator since they had been the battleground 
of the West Saxons, the Romans and the Britons-he devoted 
himself to exploring them. His excavations round Rushmore re- 
sulted in valuable "finds"; he founded a local museum and pub- 
lished several illustrated volumes. As a scientific archaeologist he 
attained high rank. He received various honours, including the 
F R.S. IIe married, in 1853, Alice Margaret, daughter of the 
second Lord Stanley of Alderley, and was the father of a large 
family; his second daughter became in 1884 the wife of Sir John 
Lubbock (Lord Avebury). I-Ie died a t  Rushmore on May 4, 1900. 

PITTSBURG, a city of Coiltra Costa county, California. 
U.S.A., served by the Santa Fe, the Southern Pacific, the \irestern 
Pacific railways and by s teamhip lines. Pop. 9,520 ,(1940), 35% 
foreign-born white. I t  has fisheries, salmon and sardine canneries, 
the largest steel works west of Chicago, planing mills and asbestos, 
shipyards, rubber, firebrick and chemical factories. I t  was founded 
in 1835. Coal was discovered in 1863, and the town was incor- 
porated under the name of Black Diamond. I n  1911 it was char- 
tered as a city and the present name was adopted because of its 
industrial development and importance. The annual industrial 
pay roll is $8,ooo,ooo. Since 1918 it  has had a city-manager 
form of government. 

PITTSBURG, a city of Crawford county, Kansas, U.S.A., on 
federal highways 69 and 160, near the southeast corner of the 
state. I t  is served by the Frisco, the Kansas City Southern, the 
Missouri Pacific, the Santa Fe, and electric railways. Pop. 18,052 
in 1920 (92% native white); 17,571 in 1940. I t  is in a great 
bituminous coal field, where 3,000,000 tons or more are mined an- 
nually, and is near oil and gas fields and the lead and zinc region 
of Kansas and Missouri. The main shops of the Kansas City 
Southern railway are there, and there are iron foundries, large 
pottery, sewer pipe worlrs, and other manufacturing industries, 
with an aggregate output in 1939 valued a t  $3.378.000 Bank 
clearings for 1940 amounted to $46,388,000. The Kansas State 
Teachers college of Pittsburg (established 1903) has an annual 
enrolment of over 5,000. The city was settled about 1876 and 
chartered in 1880. when the population was 624, Between 1880 
and 1890 it increased more than tenfold. 

PITTSBURGH (sometimes, but erroneously, spelled Pitts- 
burg), the second largest city of Pennsylvania, U.S.A., and the 
county seat of Allegheny county, on the Allegheny, Monongahela 
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and Ohio rivers, 440 mi. by rail W. by S. of New York city, 348,.5 
mi. W. by N. of Philadelphia, 368 mi. N.W. of Washington and 
468 mi. E. by S. of Chicago. Pop. (1910, after annexation of 
Allegheny) 533,905; (1920) 588,343 ; (1930) 669,817; (1940) 
671,659. In  previous census years, the population was as follows: 
( I ~ o o ) ,  1,565; (1820), 7,248; (1840), 21,115; (1860), 49,221; 
(188o), 156,389; (189o), 238,617;  goo), 321,616. After the 

Allegheny river, is Highland park (about 366 ac.), which contains 
the city reservoirs and a picturesque lake. Not far from Schen- 
ley park are Homewood and Calvary cemeteries; and Frick 
park (470 ac.), on land donated by the late Henry C. Frick; 
and not far from Highland park is Allegheny cemetery, also 
overlooking the Allegheny river. Across the Allegheny river, 
in the Allegheny district, are the beautiful Riverview park (350 
ac.) in which is the Allegheny observatory, and West park (about 
I 10 ac.). In  192 7 the county acquired the North and South parks 
(each 1 . 2 0 0  ac.). There are more than 2 0 0  bridges within the 
city limits. The county in 1923 completed twin tunnels-each 
tube 25 ft .  wide and 5,889 ft. long-at a cost of $6,ooo,ooo, under 
Mt. Washington, to connect the southern hill with the city by a 
high-level bridge over the Monongahela. 

Publ ic  Buildings a n d  Institutions.- The city has some fine 
public buildings, office buildings and churches. The Allegheny 
county courthouse (1884-88) is one of H.  H.  Richardson's 
masterpieces. The Nixon theatre is also notable architecturally. 
The high Frick office building has exterior walls of white granite; 
in its main hall is a stained-glass window by John La Farge repre- 
senting Fortune and her wheel. A government building of sand- 
stone and marble contains the post office and the customs offices. 
Other buildings are the City-County, Union Trust, Koppers, Gulf, 
Grant and a dozen others, equally imposing, together with sev- 
eral hotels. St. Paul's cathedral (Roman Catholic, 1903-06) is 
larnelv of Indiana limestone. The citv is the see of a Roman 

THE CARNEGlE STEEL WORKS. O N E  O F  THE MANY STEEL PLANTS IN ~a;hhoiic and a Protestant Episcopal bishop, and the residence of 
PITTSBURGH: S E E N  FROM TROY HILL. ON THE NORTH S I D E  / a bishoo of the Methodist Eoiscooal church. Other fine churches 

1920 census was taken, and up to 192 7, parts of Chartiers, Re- 
serve and Lower St. Clair townships, Frick Woods and St. Clair, 
Carrick, Knoxville and Westwood boroughs, with a population of 
30,000 were annexed. 

The land area of the city is 52.1 square miles. The chief business 
area, called the golden triangle, covers 974.3 ac. or 1.52 sq.mi. 
The population of Allegheny county in 1940 was 1,411,539. 

As a city Pittsburgh ranks tenth in the United States. The 

are ~ a i v a r y ,  Sacred Heart, ~ i r s t  ' ~ a ~ t i s t  and First Presbyterian. 
At the entrance to Schenley park is a great civic, educational, 
art and social centre, including the University of Pittsburgh with 
its 42-story Cathedral of Learning and other buildings; Carnegie 
Institute and School of Technology, the Twentieth Century, 
University, Athletic, Knights of Columbus, Y.M.H.A. clubs, Sol- 
diers' and Sailors' Memorial hall, 3fasonic temple, Syria mosque, 
armory, Schenley hotel, Forbes field (1go3), and University 

sesquicentennial anniversary (17 j8-1908) of the city was ob- 
served in 1908. 

I n  the city, illiteracy is 2.6% compared with state average 
3.1% but the illiteracy of native white is 0.3 compared with state 
average 0.5. The nonwhite population (1940) was 63,051 or 9.4%; 
orientals are few. Of the 109,072 (1930) foreign-born, 6,293 
were natives of England, 3,130 of Scotland, 11.246 of Ireland, 
1,117 of Wales, 986 of Sweden, 14,409 of Germany, 15,251 of 
Poland, 9,224 of Russia, 3,937 of Austria, 2,235 of Hungary, 
6,670 of Czechoslovakia, 4,132 of Yugoslavia, 3,258 of Lithuania, 
18,154 of Italy, 1,683 of Canada and 7,347 miscellaneous. Pitts- 
burgh is served by the Pennsylvania, the Baltimore and Ohio, the 
New York Central (Pittsburgh and Lake Erie), the Buffalo, 
Rochester and Pittsburgh, the Bessemer and Lake Erie, and the 
Pittsburgh and West Virginia railways, and by boats on the ()hio, 
Monongahela and Allegheny rivers. 

Picturesque rolling plateaus, the threerivers andnarrow valleys 
from which rise high hills or precipitous bluffs, are the principal 
natural features of the district over which the ,-ity Re- 
tail houses, wholesale houses, banks, tall office buildings, hotels, 
theatres and railway terminals are crowded into the angle, or 
"The Point," formed a t  the confluence of the Allegheny and 
Monongahela rivers, with Fifth avenue as the principal thorough- 
fare, especially for the retail houses, and Fourth avenue as the 
great banking thoroughfare. Factories extend for  several miles 
along the banks of all three rivers into the tributary valleys, and 
are the cause of Pittsburgh's former nickname, "The Smoky City." 
With the practical elimination of smoke through the use of 
natural gas, a more recent nickname is the "Steel City" or "Elec- 
tric City." The more attractive residential districts are on the 
plateau in the eastern portion of the district between the Allegheny 
and Monongahela rivers and on the undulating hills overlooking 
the Allegheny river from the north. Overlooking the Mononga- 
hela river is Schenley park (about 422 ac.), the first city park, 
of which about 400 ac. were given to the city in 1890 by Mrs. 
Mary E. Schenley. About 2 mi. to the north, overlooking the 

Stadium. 
In Schenley park is the Cmnegie institute (established by a 

gift of $IO,OOO,OOO from Andrew Carnegie, who made further con- 
tributions for its maintenance, its endowment in I939 being $9,- 
465,836 and that of the school $17.464,419 with provision for an 
addition to the latter of $12,ooo,ooo by 1946) with a main build- 
lng containing a library, a department of fine arts, a museum 
and a music hall, and separate buildings for the School of Tech- 
nology which had (1940) 388 kachers and 5,788 students. 'J?he 
main building, dedicated in April 1907, is 600 f t .  long and 400 
ft. wide; in its great entrance hall is a series of mural decor- 
ations by John White Alexander, a native of the city. 
library, in which the institution had its beginning in 1895, con- 
tained (1940) 1.063,519 ~ 0 h m e s  and had I4 branches. 'The ar t  
department maintains the only international exhibition of modern 
paintings in the United States. The Phipps conservatory was 
presented to the city in 1903 by Henry P ~ ~ P P S  (1839-1930), a 
steel manufacturer associated with Andrew Carnegie. I t  is the 
finest in America, and, with its Hall of Botany, which is utilized 
in instructing school children in botany, is situated in Schenley 
park. There is a zoological garden in Highland park. 

In December 1907 it was decided that the several departments 
of the Western University of Pennsylvania, then situated in dif- 
ferent parts of the city, should be brought together on a new 
campus of 43 ac., increased to 77 ac. (1941), near the Carnegie 
institute. In  July 1908 the name was changed to the University 
of Pittsburgh, in which were (1940) I , I  7 7 professors and 14,549 
students. The institution had its beginning in the Pittsburgh 
academy, which was opened perhaps as early as I 780 and was 
incorporated in I 787  I t  was incorporated as the Western Uni- 
versity of Pennsylvania in 1819. 

The Pennsylvania College for Women (Presbyterian; char- 
tered in 1869), has collegiate and musical departments, and 
in 1940 had 37 teachers and 341 students. Overlooking the 
golden triangle is Duquesne university (Roman Catholic) with 
its schools of liberal arts, commerce, pharmacy and lawandits 2 0 ~  
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teachers and 3,010 students (1940). I n  the Allegheny district 
are the Allegheny Theological seminary (United Presbyterian, 
1825), the Western Theological seminary (Presbyterian, opened 
1827)~ and the Reformed Presbyterian Theological seminary 
(1810). Under the new school code (1911) a board of education 
consisting of I j members appointed by the judges of the common 
pleas courts controls the public schools. There were (1940) 21 

high schools. with 1,259 teachers and 39,400 pupils, one teach- 
ers' training school, six special schools, 114 elementary schools, 
with 1,393 teachers and 56,623 pupils and evening schools with 
31,123 pupils. The parochial schools had 25 high schools, 246 
teachers and 5,087 pupils and 80 grade schools, 918 teachers and 
35,063 pupils; and there are many private schools and academies, 
among them Shadyside academy. The Henry C. Frick Education 
commission has an endowment of several millions for the improve- 
ment of teaching in the public schools. 

The Pittsburgh Casette (1786) was probably the oldest news- 
paper west of the Allegheny mountains and was (1906) con- 
solidated with the Times (1879) under the name of Gazette- 
Times and later (1927) consolidated with the Post (Sunday, 
1792; daily, 1842) under the name Post-Gazette, the only morn- 
ing paper. 

The evening papers are Sun-Telegraph and the Pittsburgh Press 
which purchased and discontinued (192 3) the Dispatch (1846) 
and the Leader (Sunday 1864, daily 1870). A German daily, 
weeklies in Slovak, Italian, Polish and nine other languages, and 
iron, steel, building, coal, glass, agriculture and other trade 
journals are published in the city. I n  Pittsburgh are published 
the United Presbyteria~z, the Christian Advocate, the Catholic 
Observer, the Pittsburglz Catltolic and other weeklies. 

The oldest hospital was the Reineman (1893), for maternity 
cases, made the University maternity hospital (1893) and trans- 
ferred to Magee hospital ( I ~ I O ) ,  the latter with the Children's, 
Eye and Ear, Presbyterian, Woman's, Psychiatric and Municipal, 
forming the new medical centre of the University of Pittsburgh. 
Other hospitals are: Tuberculosis, Shadyside, Montefiore, Passa- 
vant, Roselia Maternity, St. Johns, St. Josephs, St. Margaret 
Memorial, South Side, West Penn, Allegheny General, Columbia, 
in charge of United Presbyterian Women's association, and the 
Sisters of Mercy, Mercy hospital. Sisters of St. Francis, St. Fran- 
cis hospital, and the Sisters of Charity, Pittsburgh hospital. The 
Western Pennsylvania schools for the deaf and for the blind, are 
located in Pittsburgh and many of the hospitals, schools, homes 
and charitable institutions, nonsectarian, are in part maintained 
by the state. 

The Y.M.C.A. had 17 branches and the Y.W.C.A. (metro- 
politan) had three branches (19401, and there were over 550 
churches, 14 all-year playgrounds, 24 public swimming pools, 2 0  

parks and over 400 social and welfare agencies. 
Industry and Commerce.-Pittsburgh is in the midst of the 

most productive coal fields in the country; the region is also rich 
in petroleum and natural gas. The city is on one of the main lines 
of communication between the east and the west, is the centre of 
a vast railway system, and has freight yards in and outside the 
city with a total capacity for more than 60,000 cars. Its harbour 
has a total length on the three rivers of 27.2 mi., and an average 
width of about 1,000 ft., and has been deepened by the construc- 
tion (in 1877-85) of the Davis IsIandldam, by dredging, under 
a federal project of 1899. This dam has been superseded by the 
Emsworth fixed dam. Slack water navigation has been secured on 
the Allegheny by locks and dams (1890, 1896 et seq.) at  an ex- 
pense up  to July 1909 of $1,658,804; and up to that time 
$263,625 had been spent for open-channel work. By 1941 there 
was a total of eight dams on the Allegheny river. The Monon- 
gahela from Pittsburgh to the West Virginia State line (91.5 mi.) 
was improved in 1836 et seq., by a private company which built 
seven locks and dams; this property was condemned and bought 
for $3,761,615 by the United States government in 1897, and, 
under the project of 1899 for rebuilding three of the locks and 
enlarging another, and that of 1907 for a new lock and dam and 
for  other improvements, $2,675,692 was spent up to July 1909. 
Since then six of these have been entirely rebuilt and changed to 

two chamber locks and eight more locks have extended the facili- 
ties to  Fairmont, 131 miies away. Coal is brought to  the city from 
the coal fields by boats on the Allegheny and Monongahela rivers 
as well as by rail, and great fleets of barges carry coal and other 
heavy freight, such as steel rails, cotton ties, sheet iron, wire and 
nails, down the Ohio in the winter and spring. A ship canal t o  
provide water communication between Pittsburgh and Lake Erie 
has been projected and is awaiting the approval of the army 
engineers. The railways have a heavy tonnage of coal, coke and 
iron and steel products, and a large portion of the iron ore that 
is produced in the Lake Superior region is brought to  Pittsburgh. 
In  1938 the river traffic amounted to 19,734.725 tons valued a t  
$140,864,241. Most of the exports are carried on barges down 
the Ohio. Pittsburgh is also a port of entry; its 1938 imports 
amounting to $4,165,000. According to the ninth industrial direc- 
tory of Pennsylvania, the factories, 1,906 in number, situated 
within Allegheny county, gave employment to 189,807 workers, 
paid in wages the total sum of $1,746,908,000 and manufactured 
products valued a t  $1,j41,863.800 in 1937 

The leading industries in order of the value of their products 
in 1937 were : steel works and rolling-mill products, $ j8 ,70~ , ;  50; 
printing and publishing, newspapers and periodicals, books and 
job printing, $26,353,760; bread and other bakery products, $25,- 
482,909; meat packing, $21,415,296; electrical machinery, ap- 
paratus and supplies, $19,048,357; machine-shop products, 
$9,777,580 ; nonferrous metal alloys, nonferrous metal products, 
except aluminium, $7,629,184. Other manufactures included 
machinery; ice cream; confectionery; heating and cooking ap- 
paratus; paints, pigments and varnishes; structural and ornamen- 
tal metal work; foundry products. 

I n  finance Pittsburgh occupied sixth place in bank clearings 
with $6,118,971,448 in 1939 and (Dec. 31, 1940) had national 
bank deposits $722,879,j05, state bank deposits $12 7,310,335 and 
trust and savings deposits $576,964,549. I n  Pittsburgh or the 
immediate vicinity are the more important plants of the United 
States Steel corporation, including that of the Carnegie company, 
and the Jones and Laughlin Steel corporation, one of the largest 
independent steel companies in the United States. Here, too, 
are the plants of the Westinghouse company for the manufacture 
of electrical apparatus, of air-brakes invented by George Westing- 
house (18~6-1914), and of devices for railway signals which he 
also invented. In  the Allegheny district the H.  J. Heinz company 
with its 57 varieties has its main food-preserving plant, the largest 
establishment of the kind in the country. 

Government.- The Pittsburgh charter of 1816 vested the 
more important powers of the city government in a common coun- 
cil of 15 members and a select council of nine members, and until 
1834 the mayor was appointed annually by these city councils 
from their own number. By the Wallace act of the state legis- 
lature in 1874 a form of government was provided for cities of 
three classes, and Pittsburgh became a city of the second class 
(population between ~oo,ooo and 300,ooo); under the act of 
1895 a new classification was made, under which Pittsburgh re- 
mains in the second class. An act of 1887 had amended the pro- 
visions of the Wallace act in regard to second class cities by 
changing the terms of select councilmen from two to four 
years and of common councilmen from one to two years. I n  
1901 a new act was passed for the government of cities of the 
second class. I t  provided that the executive be a "city recorder"; 
this provision was repealed in 1903, when the title of mayor again 
came into use. By act of legislature (1911) the former common 
and select councils were superseded by a small council of nine 
members, elected by general vote of the entire city. The mayor, 
elected by the people for a term of four years, continued to ap- 
point the heads of departments (public safety, public works, as- 
sessors, treasurer, law, welfare, health, supplies, etc.), and the 
comptroller also continued to be elected by popular vote. By a 
two-thirds vote the council may pass resolutions or ordinances 
over the mayor's veto. The department of public safety controls 
the bureaus of poiice, fire, building inspection, electricity and 
general office; the department of public works controls the 
bureaus of water, highway and sewers, property, parks, recrea- 
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tions, tests, lights, deed registry, bridges and construction. The 
mayor appoints the members of the civil service commission. 
Through a city-planning commission, recommending zoning ordi- 
nances and through a board of adjustment, the height and char- 
acter of all buildings are controlled. A bureau of traffic relief and 
a traffic commission were created in 1924, and in 192 j a depart- 
ment of city transit, charged with the regulation of traffic con- 
ditions and with the matter of recommending subways and a 
comprehensive system of rapid-transit lines for the entire city. In  
1940 the taxable valuation was $1,047,023,860 for land and 
buildings and the tax rate was 23 mills on land, 11.5 on build- 
ings and 11.75 for schools. The water supply of Pittsburgh is 
taken from the Allegheny river and pumped into reservoirs, the 
highest of which in Highland park is 367 ft. above the river; the 
supply is filtered. 

For the history of Pittsburgh, see PENNSYLVANIA. 
PITTSFIELD, a city of western Massachilsetts, U.S.A., the 

county seat of Berkshire county; on federal highxays 7 and 20, 

and served by the Boston and Albany and the New York, New 
Haven and Hartford railways. Pop. (1920) 41,763 (20% foreign- 
born white); 1940 federal census 49,634. I t  occupies 40.9 sq.mi., 
a t  an altitude of 1,000 ft., in the midst of the Berkshire hills. 
Three branches of the Housatonic river wind through the city, 
uniting about a mile from the central green. Within its limits are 
the whole or parts of five lakes (Pontoosuc, Onota, Morewood, 
Silver and Richmond). I t  is a well built city, with dignified 
public buildings, substantial business blocks, modern schools, 
shaded residential streets and on the outskirts large manufactur- 
ing plants. The assessed valuation for 1940 was $59,231.j40. 
Pittsfield is a touring centre and a resort for winter sports. Its 
manufacturing industries are large and distinctive, with an output 
in 1938 valued a t  $38,608,557. They include the ~7:orld's largest 
electric transformer and plastic plants of the General Electric 
company; and the mill that makes all the paper used for the U.S. 
bank notes and government bonds. The oldest industry (still 
one of the most important) is textile manufacturing, chiefly 
woollen goods. Fine stationery, paper-mill equipment, machine 
tools, spool silks and silk braids are other leading products. The 
first settlement within the present boundaries of Pittsfield (Boston 
Plantation or Pontoosuc), made in 1743, was soon abandoned 
because of trouble with the Indians. I t  was revived in 1749, and 
in 1761 was incorporated as the town of Pittsfield, named in 
honour of the elder William Pitt. The town was chartered as a 
city in 1891. Shaker Village was settled (by Shakers) about 1790. 
Elkanah Watson (1758-1842), while living (1807-16) a t  what is 
now the country club, introduced the merino sheep. When he ex- 
hibited on the village green his sheep along with the livestock 
and produce of other farms, he became the father of the agri- 
cultural fair. 

PITTSTON, a city of Luzerne county, Pennsylvania, U.S.A., 
on the Susquehanna river, about midway between Scranton and 
Wilkes-Barre. I t  is served by the Central of New Jersey, the 
Delaware and Hudson, the Erie, the Lackawanna, the Lacka- 
wanna and Wyoming Valley and the Lehigh Valley railways. The 
population in 1920 was 18,497 (26% foreign-born white), in 
1930 i t  was 18,246, and in 1940 it was 17,828 by the federal 
census. Within a 2.5 mi. radius from the city hall is a population 
of over 70,000. 

Pittston is the centre of the anthracite coal region. The city 
also has foundries, machine shops, textile mills, dress factories, 
paper mills, a perforated metals plant, a cracker and cookie 
factory, mine and railroad machine shops. I t  was one of the five 
towns founded in the Wyoming valley by the Susquehanna com- 
pany of Connecticut, and was named after the elder Pitt. I t  was 
founded about 1768, incorporated as a borough in 1803 and char- 
tered as  a city in 1894. 

PITUITARY EXTRACT or PITUITRIN: see AKIXAL 
EXTRACTS. 

PITYRIASIS VERSICOZOR, a skin disease, consisting of 
patches of brown discoloration, mostly on the front of the body, 
and often attended with itching, especially after exercise. The 
epidermis is scaly over the patch, and among the de'bris there may 

be seen minute oval spores of a vegetable parasite, the Micro- 
sporon furfur. The disease is mostly one of adults, found all over 
the world, and not associated in any special way with poor gen- 
eral health. The treatment consists of rubbing in an ointment of 
potassium sulphide or one of the mercurial ointments, or using 
sulphur-soap habitually. 

PIURA, a coast department of northern Peru, with area 
15,23 j sq.mi.; pop. (19.40) 431,457. The department in- 
cludes mountainous areas in the north (Cerros de Amatope) and 
east (cordilleran sierra) and a great desert (Sechura) in the 
south. The chief rivers are the Chira, a permanent stream, and 
the Piura. Crops are grown with the aid of irrigation as there 
is rainfall only a t  intervals of years. Cotton-growing is the 
leading industry in the irrigated valleys, stock-raising in the 
sierra. The cultivation of aspero (full-rough cotton) is peculiar 
to this department, the product of a large bush, and is known 
as vegetable wool (see PERU: Agriculture). There are gins 
and factories for making cotton-seed oil and cake; also a crush- 
ing-mill for castor-beans which produces about 20,000 gal. of 
castor-oil annually. Other crops include rice, sugar, tobacco, 
maize, potatoes, yuca, beans, cacao and fruits, all of which are 
consumed locally. Sierran cattle are fattened in the upper valleys. 
Goats are raised extensively. Charcoal is made from the wood 
of the algaroba tree. Though mineral deposits are widespread, 
petroleum is the only one exploited. I t  now heads the list of 
Peruvian exports and the only producing oil fields in the republic 
are in the department of Piura and the adjoining province of 
Tumbez. They lie along the north-western coast, a narrow belt 
about 60 m. in length. The two chief operating companies are 
in Piura; the International Petroleum Corporation, a subsidiary 
of the Standard Oil Company, whose chief field is Negritos, 40 mi. 
northwest of Paita, with a modern refinery at  Talara, and the 
Lobitos oilfields, 10 mi. north of Talara, owned by an English 
company. In 1940, Peru exported more than 288,000 tons of gaso- 
line, 716,000 tons of crude oil, and 57,000 tons of kerosene. The 
International Petroleum corporation normally produces about 
80% of the national output. A standard gauge railway runs from 
Paita (q.v.) to Piura (58 mi.) by way of Sullana, a distributing 
centre for southern Ecuador, and narrow gauge railways connect 
the oil-fields with Talara. Roads are under active construction 
and sections of the coast highway and of the road across the 
Andes from Paita to the Amazon are finished. 

Piura, capital of the department, population ( I  940) 20,093, is 
on the Piura river, 164 ft. above sea-level. I t  was founded by 
Pizarro in 1532 on a slightly different site. I t  has electric lights, 
telephone and telegraph, banks, theatres, superior court, second- 
ary schools and an excellent hospital. Catacaos, 6 mi. south 
of the capital, is the centre of the Panama hat industry. Hats 
are woven from leaves of the toquilla palm (Carludovica 
palmata). 

PIUS I., pope from about 141 to I 54. H e  was the brother of 
Hermas, author of the Shepherd. 

PIUS 11. (Enea Silvio de Piccolomini, known in literature 
as Aeneas Silvius), pope from 1458 t o  1464, was born on Oct. 
18, 1405, at Corsignano (later called Pienza after him) near 
Siena. His family claimed to trace descent from Romulus. The 
eldest of 18 children, he worked on the farm with his father until 
a priest enabled him, a t  the age of 18, to go as a poor student 
to Siena, where he divided his time between severe humanistic 
studies and sensual pleasure. H e  was attracted to  Florence by 
the teaching of Filelfo. H e  became secretary to Domenico Cap- 
ranica, bishop of Fermo, and went with him to the Council of 
Basle, where he stayed several years (1431-3j), changing masters 
whenever he could improve his position. H e  was engaged on , various errands, some of them dangerous; they included a long 

I journey to England and Scotland on secret diplomatic business. 
I n  1436 he was back at  Basle, and, although a layman, obtained 
a seat in the council and exercised considerable influence. Aeneas 
took an active part in the council after it  was transferred to 
Florence, and though he still declined to take orders, he was 
given a position on the conciliar conclave which elected Amadeus 
of Savoy as pope under the title of Felix V. I n  return for his 
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services Felix made Aeneas papal secretary. 

A new period of his career opened in 1442, when he was sent 
by the council to  take part in  the diet of Frankfurt-on-Main. 
Here he met Frederick 111. of Germany, who made him poet 
laureate and his private secretary. H e  ingratiated himself with 
the chancellor, Kasper Schlick, a t  Vienna, one of whose adven- 
tures he celebrated in Lucretia a~zd  Eurialus, a novel in the style 
of Boccaccio. At this period he also wrote his witty but immoral 
play, Chrisk .  I n  1446 he took orders as subdeacon, and wrote 
that he meant to reform, "forsaking Venus for Bacchus." Aeneas 
was useful to Frederick as a diplomatist, and managed to give 
all parties the impression that he was the devoted advocate of 
each. H e  took an important part in the diet of Nuremburg 
(1444), and in 1445 made his peace with Eugenius. At the diet 
of Frankfurt (Sept. 1446) Aeneas modified the hostility of the 
electors to  pope and emperor. The new pope, Nicholas V., made 
him bishop of Siena, and for his services in negotiating the con- 
cordat of Aschaffenburg in 1448 he was made prince of the em- 
pire and cardinal. 

The death of Calixtus 111. (who succeeded Nicholas V.) oc- 
curred on Allg 5, 1458 After a hot fight in the r o n r l a v ~ ~  Aeneas 
was elected and took the title Pius 1 1 ,  with a reminiscence of 
Virgil's "pius Aeneas." The  humanists hailed his election with 
joy, and flocked around to secure a share of the good things, but 
they were bitterly disappointed, as Pius did not prove himself 
the liberal and undiscriminating patron they hoped. The fall 
of Constantinople in 1453 made a deep impression upon Pius, and 
he never ceased to preach the crusade against the Turk. In  Sept. 
1459 he opened a congress a t  Mantua to promote the crusade, 
but both the French and the Germans were annoyed with him 
for different reasons, and he received little support. H e  believed 
that the decline in the papal influence was due to the usurpation 
of power by the councils, and he ,now issued (Jan. 1460) the 
bull Execrabilis e t  in pristinis tenzporibus inauditus, in which he 
condemned as heretical the doctrine that the councils were 
superior to  the popes, and proclaimed the anathema against any 
one who should dare to  appeal to one. 

While Pius was a t  Mantua war broke out between the French 
and Spanish in southern Italy, and a rising of the barons devas- 
tated the Campagna. Hurrying back to Rome, Pius succeeded in 
quelling the disorders. This measure still further alienated the 
pope from the French, with whom he was at that time negotiating 
for the abrogation of the Pragmatic Sanction. When Louis XI .  
came to the throne (Nov. 1461), he sent to Pius saying that he 
had abolished the Pragmatic Sanction, hoping in return to get 
the kingdom of Naples, for his countryman, RenC of Anjou. As 
Pius continued to support Ferdinand, Louis retaliated by reassert- 
ing the ancient liberties of the Gallican Church. At the same 
time a serious quarrel with the Germans prevented anything 
being done towards a crusade. George Podiebrad, king of 
Bohemia, was plotting to  depose the emperor Frederick III., 
who was supported by Pius. Diether, archbishop of Mainz, took 
the side of Podiebrad, and replied to Pius's measures by appeal- 
ing to  a general council. H e  was declared deposed by the pope, 
but kept his seat, and in 1464 compelled the pope to recognize 
him again. The quarrel with Podiebrad, who was accused of 
supporting the Utraquist heresy, continued with increasing bitter- 
ness, but without any decisive result, until the death of Pius. In 
the meantime the pope did what he could to further the cause of 
the crusade. The  discovery of alum mines at  Tolfa gave him 
an unexpected pecuniary resource, and to stimulate the zeal of 
Christendom, Pius took the cross on June 18, 1464. H e  set out 
for Venice, where he intended to sail for the East, .but he was 
attacked with a fever, and on Aug. 14, 1464, he died. 

Pius 11. was a voluminous author. Besides poems, a novel and 
a play, he wrote a number of orations, which were considered 
models of eloquence in their day. The tale of Euryalus ana 
Lucrezia was translated into many languages (Eng., 1560), and 
his Latin poems, Miseriae curialitcriz (Rome, 1473), were read 
throughout Europe. Alexander Barclay translated some of them 
in Certayne Eglogues . . . (1548?) repr. by Spenser Societ) 
(1885). His most valuable work, however, is his Pii 11. Com- 

mentarii rerzrm memorabil iz~m quae temporibus suis contigertcnt, 
r history of his times, told in an interesting and rational manner. 
41~0, there is the Cosmographia i n  Asiae e t  Europae . . . de- 
rcriptione, of which a complete edition was published a t  Venice 
n 1503, and Historia Bohemica (Cologne, 1532). 

BIBLIOGRAPHY.-The letters of Pius 11. are in process of publication 
~y R. Wolkan, Der Briepdechsel des Eneas Silvius Piccolomini 
(Vienna, 1909- ), in Fontes rerum Austriacarum. The Commentaries 
@ere published in 1584, as begun by Pius himself, and completed by 
J .  Gobellinus. His other works are found in Aenae S ih i i  opera omnia, 
:dit. M .  Hopperus (Basle, 1551). See also Herzog-Hauck, Real- 
:ncyklopiidie (~goq) ,  vol. xv., where a full bibliography will be found; 
Voigt, Pius 11. (1856-63); L. Pastor, History o f  the Popes from the 
"ose of the Middle Ages (Eng. trans., 1896, vol. ii.) ; M. Creighton, 
History of the Papacy during the Reformation, vol. ii. (1882) ; W. 
Boulting, Aeneas Silvius (1908) ; C .  M. Ady, Pius 11.: the Humanist 
Pope (1913) ; C.  Lucius, Pius 11. und Ludwig X I .  von  Frankreich, 
1461-62 (1913). 

PIUS 111. (Francesco Nanni-Todeschini-Piccolomini), pope 
From Sept a a  to @ct 18, 1503, was horn a t  Siena on May g ,  
1439. When only 2 2  years of age he was made archbishop of 
Siena and cardinal-deacon of St. Eustachio by his uncle Pius 11, 
~ h o  pcriri;tted him t o  assurne the and arms of the Pic- 
zolomini. H e  was employed by subsequent popes in several 
~mportant legations, as by Paul 11. a t  the diet of Regensberg, and 
3y Sixtus IV. to secure the restoration of the ecclesiastical author- 
t y  in Umbria. H e  opposed the policy of Alexander VI., and was 
:lected pope, amid the disturbances consequent upon the death 
sf the latter, through the influence of Cardinal della Rovere, after- 
ward Julius 11. Pius was a man of blameless life, and would 
doubtless have accomplished much had he lived. His successor 
\.as Julius 11. 

See L. Pastor, History o f  the Popes, vol. vi., trans. by F. I. Antrobus 
(London, 1898) ; M. Creighton, History of the Papacy, vol. v. (Lon- 
ion, 1901) ; F. Gregorovius, Rome in the Middle Ages, vol. vili., 
trans. by Mrs. G. W. Hamilton (London, 190-1902) ; Piccolomini, 
'I1 Pontificato di Pio III.," in Arcizivio stor. ital., vol. v. (Firenze, 
1903). 

PIUS IV. (Giovanni Angelo Medici, or "Medighino"), pope 
from 1559 to 1565, was born at  Milan on March 31, 1499. H e  
began his career as a lawyer, but later entered the service of 
Paul I II . ,  who made him a cardinal in 1549. In  the protracted 
conclave that followed the death of Paul IV. the election of Pius 
(Dec. 25, 1559) was due to  a compromise between the Spanish 
and French. I n  temperament Pius was affable, vivacious, con- 
vivial. H e  was, moreover, astute, diplomatic and experienced in 
affairs. H e  allowed the reform movement initiated by  Paul IV. 
free course, but tried to  repair certain injustices of Paul IV., and 
mitigated some of his extreme decrees. But to  the nephews of 
Paul he showed no mercy: they were charged with various crimes, 
condemned, upon testimony of suspicious validity, and executed 
on March 5,  1561. With England lost to the papacy, Germany 
overwhelmingly Protestant, and France on the verge of civil war, 
Pius realized how fatuous was the anti-Spanish policy of his 
predecessor. H e  therefore recognized Ferdinand as emperor, and 
conciliated Philip 11. with extensive ecclesiastical privileges. But 
subsequently, antagonized by Philip's arrogance, he assisted France 
with troops and money for use against the Huguenots. 

After a suspension of ten years the council of Trent reconvened 
on Jan. 18, 1562. Among the demands presented by the various 
nations were the recognition of the equality of the episcopate, 
communion in both kinds, clerical marriage and the use of the 
vernacular in Church services. I t  required all the pope's diplo- 
macy to avoid compliance on the one hand, and a breach with 
the powers on the other. Thanks to Morone and Borromeo, how- 
ever, he achieved his end. The council was dissolved on Dec. 4, 
1563, and its decrees and definitions confirmed by the pope (Jan. 
26, 1564), who reserved to himself the sole right of interpretation, 
and took various measures for enforcing its decisions. 

After the termination of the council Pius indulged his desire 
for ease and pleasure, to the great offence of the rigorists. Pius 
fortified Rome, and contributed much to the embellishment of the 
city-among other works, the church of Sta. Maria degli Angeli 

, 
in the Baths of Diocletian; the Porte Pia; the Villa Pia in the 
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Vatican Gardens; and the Palace of the Conservatori. H e  died on 
Dec. 9, 1565, and was succeeded by Pius V. 

See Panvinio, continuator of Platina, De vitis pontiff. rom. (a 
coritemporary of Pius) ; Ciaconius, Vitae et res gestae summorum 
pontiff. rom. (Rome, 1601-02; also contemporary) ; T. Miiller, Daj 
Konklave Pius ZV. (Gotha, 1889; more comprehensive than the title 
suggests) ; Ranke, Popes (Eng. trans., Austin), i. 323 seq., 358 seq., 
and v. Reumont, Gesch. der Stadt Rum.  iii. 2, 534 seq., 730 seq. 
BIUS 8. (Michele Ghislieri), pope from 1566 to 1572, was 

born on Jan. I 7, 1504, in the Milanese. At the age of fourteen he 
became a Dominican monk. H e  was appointed inquisitor in Como. 
where his zeal provoked such opposition as t o  compel his recall 
(1550). The chief inquisitor, Caraffa, convinced of his value, 
straightway sent him upon a mission to Lombardy, and in 1551 
appointed him commissary-general of the Holy Office. When 
Caraffa became pope, Ghislieri was made bishop of Nepi and 
Sutri, cardinal (15 57), and finally grand inquisitor. I n  this office 
he was continued by Pius IV., whom, however, he antagonized by 
his censoriousness and obstinacy. But after the death of Pius IV., 
the rigorists, led by Borromeo, had no difficulty in  making him 
pope (Jan. 7, 1566). Retaining his ascetic mode of life, Pius 
immediately began the work of reform. Decrees and ordinances 
were rapidly issued; the papal court became a model of sobriety; 
prostitutes were driven from the city, o r  confined to a certain 
quarter; penalties were attached to Sunday desecration, profanity 
and animal baiting; clerical residence was enforced; conventuals 
were compelled to  live in  strict seclusion according to their vows; 
satechetical instruction was enjoined. A new catechism appeared 
in 1566, followed by an improved breviary (1568), and an im- 
proved missal (1570). The use of indulgences and dispensations 
was restricted, and the penitential system reformed. 

Pius was the avowed enemy of nepotism. One nephew, it is 
true, he made cardinal, but allowed him no influence: the rest of 
his relatives he kept a t  a distance. By the constitution Admonet 
nos (March 29, 1567)~ he forbade the reinvestiture of fiefs that 
should revert to  the Holy See, and bound fhe cardinals by  oath 
to  observe it. I n  March I j69 Pius ordered the expulsion of the 
Jews from the States of the Church. For commercial reasons they 
were allowed to remain in Rome and Ancona, but only upon 
humiliating conditions. I n  February 1571, the Urniliati, a degen- 
erate monastic order of Milan, was suppressed on account of an 
attempt upon the life of the archbishop, Car10 Borromeo. 

The rules governing the Holy Office were sharpened; old 
charges, long suspended, were revived; rank offered no protection, 
but rather exposed its possessor to fiercer attack; none were pur- 
sued more relentlessly than the cultured, among whom many of 
the Protestant doctrines had found acceptance; princes and states 
withdrew their protection, and courted the favour of the Holy 
See by surrendering distinguished offenders. Cosimo de' Medici 
handed over Pietro Carnesecchi (and two years later received in 
reward the title of grand duke, Sept. 1569); Venice delivered 
Guido Zanetti; Philip II. ,  BartolomC de Carranza, the archbishop 
of Toledo. I n  March I571 the Congregation of the Index was 
established, and hundreds of printers took flight to  Switzerland 
and Germany. The regret of Pius was that he had sometimes been 
too lenient. H e  spurred Philip 11. on in the Netherlands, and 
commanded the utter extermination (ad internecionem usque)  of 
the Huguenots; he protested against the tolerance shown by the 
emperor. One of his cherished schemes was the dethronement of 
Elizabeth, whom he excommunicated and declared a usurper (Feb. 
2 5 ,  1570); but he had to content himself with abetting plots and 
rebellions. H e  effected an alliance with Spain and Venice against 
the Turks, and contributed to  the victory of Lepanto (Oct. 6, 
I 571). Pius died on May I ,  1572 ; and was canonized by Clement 
XI .  in 1712. 

See Ciaconius, Vitae et res gestae summorum pontiff. rom. (Rome, 
1601-02; a contemporary of Pius) ; Acta sanctorum, maij, tom, i. 
pp. 616 seq., containing the life by Gabuzio (16051, based upon an 
earlier one by Catena (1586) ; Falloux, Hist. de St. Pie V .  (3rd ed., 
Paris, 1858), eulogistic; Mendham, Life and Pontificate of St .  Pius 17. 
(London, 1832), a bitter polemic. The life of Pius has also been 
written by Fuen~nayor (Madrid, 1595)~ Paolo Alessandro Maffei 
(Rome, 1712)~ and by T. M. Granello (Bologna, 1877). His letters 
have been edited by Catena (vide supra), Goubau (Antwerp, 1640), 
and a select number in a French translation, by de Potter (Paris, 1826). 

See also Hilliger, Die Wahl  Pius V .  zzdm Papste (Leipzig, 1891) ; 
Ranke, Popes (Eng. trans., Austin), i. 361 seq., 384 seq.; and von 
Reumont, Gesch. der Stadt Rom.  iii. 2, 557 seq. 

PIUS VI. (Giovanni Angelo Braschi), pope from 1775 t o  
1799, was born a t  Cesena, on Dec. 27, 1717. After taking the degree 
of doctor of laws he went to Ferrara and became the private sec- 
retary of Cardinal Ruffo, i n  whose bishopric of Ostia and Velletri 
he held the post of ztditore until 1753. His  skill in the conduct of 
a mission to the court of Naples won him the esteem of Benedict 
XIV., who appointed him one of his secretaries and canon of St. 
Peter's. I n  1758 he was raised to the prelature, and in 1766 to 
the treasurership of the apostolic chamber by Clement XIII . ,  
and in 1773 he became cardinal-priest of San Onofrio. I n  the 
four months' conclave which followed the death of Clement XIV., 
Spain, France and Portugal a t  length dropped their objection 
t o  Braschi, and he was elected t o  the vacant see on Feb. IS, 177.5. 

Pius had received the support of the ministers of the Crowns 
and the anti-Jesuit party upon a tacit understanding that h e  would 
continue the action of Clement, by  whose brief Do-minus ac 
redemptor (1773) the dissolution of the Society of Jesus had been 
pronounced. On the other hand the zelanti, who believed him 
secretly inclined towards Jesuitism, expected from him some 
reparation for the alleged wrongs of the previous reign. The half- 
measures adopted by  Pius gave little satisfaction to either party. 
I t  is perhaps largely due to him that the order was able to  escape 
shipwreck in White Russia and Silesia; in 1792 he considered 
its re-establishment as a bulwark against revolutionary ideas. 

The authority of the papacy was threatened in Austria by 
the social and ecclesiastical reforms undertaken by Joseph 11. 
and, in the hope of staying them, Pius adopted the exceptional 
course of visiting Vienna in person. His mission proved a fiasco; 
he was, however, able a few years later to  curb those German 
archbishops who, in 1786 at  t h e  Congress at  Ems, had shown a 
tendency towards independence. Difficulties also arose i n  Naples 
and in Tuscany. At the outbreak of the French Revolution Pius 
saw the old Gallican Church suppressed, the pontifical and eccle- 
siastical possessions in France confiscated and an effigy of him- 
self burnt by the populace a t  the Palais Royal. The murder of 
the republican agent, Hugo Basseville, in the streets of Rome 
(January I 793) gave new ground of offence ; the papal court was 
charged with complicity by the French Convention; and Pius 
threw in his lot with the league against France. I n  1796 Napoleon 
invaded Italy, defeated the papal troops and occupied Ancona 
and Loreto. Pius sued for peace, which was granted at  Tolentino 
on Feb. 19, 1797; but on Dec. 28 of that year, in a riot created 
by some Italian and French revolutionists, General Duphot of 
the French embassy was killed and a new pretext furnished for 
invasion. General Berthier marched to Rome, entered it  un- 
opposed on Feb. 13, 1798, and, proclaiming a republic, demanded 
of the pope the renunciation of his temporal authority. Upon 
his refusal he was taken prisoner, and on Feb. 20 was escorted 
from the Vatican to Siena, and thence to the Certosa near Flor- 
ence. The French declaratioh of war against Tuscany led to  his 
removal by way of Parma, Piacenza, Turin and Grenoble to  the 
citadel of Valence, where he died six weeks later, on Aug. 29, 
1799. Pius VII. succeeded him. 

See Zopffel and Benrath, "Pius VI.," in Herzog-Hauck, Realency- 
kbpiidie, 3rd ed., vol. xv., pp. 441-451 (Leipzig, 1904, with elaborate 
bibliography) ; F. Nielsen, History o f  the Papacy i n  the 19th Century, 
vol. i. chap, vii. (London, 1906) ; J. Gendry, Pie VZ. sa vie, sora 
pontificat, d'apris les archives vaticanes et de nombreux documents 
inidits (2 vols., 1907). 

PIUS VII. (Luigi Barnaba Chiaramonti), pope from 1800 to 
1823, the son of Count Scipione Chiaramonti and the deeply 
religious Countess Ghini, was born a t  Cesena on Aug. 14, 1740 
(not 1742). H e  entered the Benedictine monastery of St. Mary 
at  Cesena, and held various teaching appointments in the colleges 
of his order at  Parma and a t  Rome. H e  was created an abbot 
of his order by his relative Pius VI., who also appointed him 
bishop of Tivoli in 1782, and raised him to the cardinalate and 
the see of Imola in 1785. H e  became pope on March 14, 1800. 

His attention was at  once directed to  the ecclesiastical anarchy 
of France, and he negotiated the celebrated concordat of 1801. 
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(See CONCORDAT.) The importance of this agreement was, how- 
ever, considerably lessened by the "articles organiques" appended 
t o  it  by the French government on April 8, 1802. In  1804 Na- 
poleon opened negotiations to  secure at  the pope's hands his 
formal consecration as emperor. After some hesitation Pius was 
induced to perform the ceremony at  Notre Dame and to extend 
his visit to  Paris for four months; but in return for these favours 
he was able t o  obtain from Napoleon merely one or two minor 
concessions. Napoleon soon began to disregard the Italian con- 
cordat of 1803, and himself decreed the dissolution of the mar- 
riage of his brother Jerome with Miss Patterson of Baltimore. 
The  irritation between France and the Vatican increased so 
rapidly that on Feb. 2, 1808 Rome was occupied by General 
Miollis; a month later the provinces of Ancona, Macerata, Fermo 
and Urbino were united to  the kingdom of Italy, and diplomatic 
relations between Napoleon and Rome were broken off; finally, 
by a decree issued from Schonbrunn on May 17, 1809, the em- 
peror united the Papal States t o  France. Pius retaliated by a bull 
excommunicating the invaders; and, to prevent insurrection, 
Miollis-either on his own responsibility, as Napoleon afterwards 
asserted, or by  arder cf the !atter-employed Genera! Radet 
to take possession of the pope's person. On July 5 Pius was made 
prisoner; he was taken to Grenoble, and then to Savona, where 
he steadfastly refused canonical institution to  the bishops nomi- 
nated by Napoleon. In  1812 the aged and sick pontiff was re- 
moved to Fontainebleau, where he was lodged in a suite of regal 
magnificence to  await the return of the emperor from Moscow. 
When Napoleon arrived, he entered into personal negotiations 
with the pope, who on Jan. 25 ,  1813 assented to a concordat so 
degrading that his conscience found no relief until, on the advice 
of the cardinal Pacca and Consalvi, he abrogated it (March 24) ; 
and on the 9th of May he defied the emperor by declaring invalid 
all the official acts of the new French bishops. Napoleon sent him 
back to Savona for safe keeping; but the course of events in 
1814 forced him to liberate the pope and give back the States of 
the Church. On the 19th of March Pius left Savona, and was 
received with rejoicing at  Rome on May 24. Reaction set in a t  
Rome; the Jesuits were restored; the French legislation, much 
of which was of great social value, was repealed; the Index and 
the Inquisition were revived. On his return from the congress 
of Vienna Consalvi conducted a more enlightened and highly 
centralized administration, based largely on the famous Motu  
propfio of 1816; nevertheless the finances were in a desperate 
condition. Discontent centred perhaps in the Carbonuri, a Liberal 
secret society condemned by  the pope in 1821. Consalvi nego- 
tiated a series of valuable concordats with all the Roman Catholic 
powers save Austria. I n  the latter years of Pius's life royalty 
often came t o  Rome; the pope was very gracious to exiled kings 
and showed notable magnanimity toward the family of Napoleon. 
H e  attracted many artists to  the city, including the greatest 
sculptors of the time, one of whom, the Protestant Thorwaldsen 
prepared the tomb in which repose the remains of the gentle anc 
courageous pontiff, who passed into rest on Aug. 20, 1823. Hi5 
successor was Leo XII .  

BIBLIOGRAPHY.-See Zopffel and Benrath, "Pius VII.," in Herzog. 
Hauck, Realencyklopadie, xv. 451-458 (Leipzig, 1904) (long list ol 
older literature) ; Ilario Rinieri, La  Diplomasia pontifica nel secolc 
X I X .  (Rome, ~ g o z ) ,  two volumes treating the years 18~0-05, basec 
largely on Vatican sources; I. Rinieri, Napoleone Pio V I I .  (1804-1813) 
relazioni storiche su documenti inediti dell' archivio vaticano (Turin 
1906) ; H. Chotard, Le Pape Pie V I I .  & Savone (Paris, 1887) ; Mary H 
Allies, Pius the Seventh (London, 1897), a popular Roman Catholic 
biography; Leo Konig, S.J., Pius V I I .  Die Sakularisation und da. 
ReirhSnlzhordat (Innsbruck, I:o~), based chiefly on Vienna rnsterial 
H. Welschinger, Le Pape et l'empereur, 1804-1815 (Paris, 1905) ; Louic 
Madelin, La Ram, de Napole'or: la domination fran~aise d Rome dc 
1809 & 1814 (Paris, 1906), an elaborate study; L. G .  Wickham-Legg 
"The Concordats" (Cambridge Modern History, vol. ix. ch. 7, 1906) 
Lady Blennerhassett, "The Papacy and the Catholic Church" (Cam 
bridge Modern History, vol. x. ch. 5 ,  1907). Both these last have gooc 
bibliographies. 

PIUS VIII. (Francesco Xaviero Castiglioni), pope from 182! 
to 1830, was born at  Cingoli on Nov. 20, 1761. H e  studied canor 
law at  Rome, became vicar-general a t  Anagni and later at Fano 
in 18co was appointed bishop of Montalto and in 1816 of Cesena 

[n 1821 he was made cardinal-bishop of Frascati, also grand 
3enitentiary; and later he became prefect of the Congregation of 
.he Index. In  the conclave which followed the death of Leo 
XII., Castiglioni, the candidate of France, was elected pope on 
March 31, 1829. H e  abandoned the system of espionage employed 
2y his predecessor, and published an encyclical condemning Bible 
societies and secret associations. H e  exhibited a pacific spirit 
in dealing with the problem of mixed marriages in Germany. H e  
jied on Dec. I ,  1830. His successor was Gregory XVI. 

See Zopffel and Benrath, "Pius VIII.," in Herzog-Hauck, Realency- 
blopiidie, xv. 458 seq. (Leipzig, 1904, with bibliography) ; F. Nielsen, 
A History of the Papacy in the 19th Century, ii. 31-50 (1906) ; P. B. 
Gams, Series episcoporum ecclesiae catholicae (Regensburg, 1873). 
PIUS IX. (Giovanni Maria Mastai-Ferretti), pope from 1846 

LO 1878, was born on May 13, I 792 a t  Sinigaglia, the fourth son 
~f Count Jerome and Countess Catherine Vollazi; the family of 
Mastai was of ancient descent, and the title of count came to it  
In the I 7th century, while later the elder branch, allied by marriage 
~ i t h  the Ferretti family, took that name in addition. He spent 
some time at  the College of Piarists in Volaterra, and prepared 
to enter the pontifical guard as an officer but was refused on the 
:round that he suffered from epiiepsy. The maiady, however, was 
surmounted; and in 1819 he was ordained priest. After minister- 
ing for some time in his native town, he accompanied Cardinal 
Muzzi to Chile (1823). On his return he was entrusted by Leo 
XII. with the direction of the Roman hospital of San Michele; 
in 1830 he received the archbishopric of Spoleto, in 1832 the 
bishopric of Imola, and in 1840 Gregory XVI. created him a 
cardinal, with the title Santi Pietro e Marceliino. 

On the death of Gregory XVI. (June I ,  1846) the College of 
Cardinals met in conclave on June 14, and on June 16 Mastai- 
Ferretti obtained the requisite two-thirds majority, and ascended 
the papal chair under the title of Pius I X .  I n  his various capacities 
he had gained much popularity: he had shown himself to be of a 
kindly disposition and a zealous churchman, and his reputation 
for piety and tact stood high; he possessed, too, a winning per- 
sonality and a handsome presence. 

Papal Reforms.-The reign of Pius IX.  began a t  an extremely 
critical time. The problem of the government of the Papal States, 
transmitted to  him by his predecessor, stood in urgent need of 
solution, for the conditions were intolerable. Dissatisfaction found 
vent in revolts which could only be quelled by the intervention of 
foreign powers; and the ferment in the dominions of the Church 
was accentuated by the revolutionary disturbances throughout 
ascendant in all the states of Europe. The proclamation of a 
general political amnesty made an excellent impression; and 
Pius at  once instituted preparations for a reform of the adminis- 
tration, the judicature and the financial system. The regulations 
affecting the censorship were mitigated, and a breath of political 
liberalism vitalized the whole government. Pius at  once acquired 
the reputation of a reforming pope. But two demands were urged 
with ever increasing energy-a share in the government and a 
national Italian policy. The problem of popular representation 
was one of peculiar difficulty in the Papal States. I t  was not simply 
a question of adjusting the claims of monarch and subject: i t  was 
necessary to oust the clergy-who, till then, had held all the more 
important offices-from their dominant position, or a t  least to 
limit their privileges. That the clerical character of the adminis- 
tration could not be indefinitely retained was plain to any clear- 
thinking statesman: for, since the restoration of the Papal State 
in 1814, the pernicious effects of this confusion of the spiritual 
and the secular power could no longer be denied. But Pius I X .  
lacked the courage and perspicacity to draw the inevitable con- 
clusions from these premises; and the higher clergy at  Rome 
were naturally opposed to any change which would deprive them 
of power and privileges. In the course of the year 1847 the 
pope by a series of decrees gave a reorganized municipal council 
to Rome and instituted a state council, and a responsible ministry, 
but these reforms were hedged in with reservations which made 
them unacceptable to  the people. I n  March 1848 the pope pro- 
mulgated a constitution, with a parliament consisting of two 
chambers. 

Revolu t ion  of 1848.-The utility of this constitution was 
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never tested; for the demand for an extension of popular rights 
was now eclipsed by a still more passionate aspiration towards the 
national unity of Italy. This nationalist movement at  once took 
head against Austria. On March 18 the revolution broke out in 
Milan, and King Albert of Sardinia undertook the conduct of the 
war against the emperor. The populace was swept by a whirlwind 
of enthusiasm: the Austrian embassy was mobbed; the imperial 
arms, surmounting the main gate of the palace, were torn down; 
and great troops of volunteers clamoured to be led against 
Austria. Pius seemed, after his proclamation of March 30, on 
the point of conferring his blessing upon the war against Austria. 
But on April 29, in his allocation t o  the cardinals, he proclaimed 
Lhe papal neutrality; and the storm broke. Mamiani, Fabbri and 
Rossi, in successive ministries, sought to  restore order. On Nov. 
15 Rossi was assassinated as he was about to open the session 
of the chambers. The pope then assented to the formation of a 
radically democratic ministry under Galetti. The Swiss, who 
composed the papal guard, were disbanded; and the protection 
of the pontiff was transferred to the civil militia; in other words, 
Pius I X .  was a prisoner. On Nov. 24 he fled, with the aid of the 
French and Bavarian ambassadors-the duc d'Harcourt and Count 
Spaur-to Gaeta in the kingdom of Naples. On Feb. 9, 1849 the 
constituent assembly decreed, by  142 votes to 23, the erection 
of a Roman republic. Pius answered by a protest dated Feb. 14. 
He had already appealed to the European Powers for assistance. 
For the intervention of France and Austria see ITALY. On July 14 
Oudinot proclaimed the restoration of the pontifical dominion; 
and, three days later, Pius IX. issued a manifesto entrusting the 
government to a commission appointed by himself. 

Loss of the Tempora l  Power.-On April 12, 1850 Pius re- 
turned to Rome, supported by foreign arms, embittered, and 
hostile henceforward to every form of political liberalism or 
national sentiment. I n  Gaeta he had mentally cut himself loose 
from all ideas of progress, and had thrown himself into the arms 
of the Jesuits. His subsequent policy was stamped by reaction. 
Whethzr it might have been possible to  avoid the catastrophe of 
1870, in which the remnant of the Papal States was lost, is a 
difficult question. But undoubtedly the policy which Pius now 
inaugurated, of restoring the old pre-revolutionary conditions, 
sealed the fate of the temporal dominion of the papacy. H e  made 
no attempt to regain the estranged affections of the populace, and 
took no measures to liberate himself and his subjects from the 
incubus of the last few years. The system of precautionary 
arrest, as it was termed, rendered i t  possible for any man to be 
thrown into prison, without trial and without verdict, simply on 
the ground that he lay under suspicion of plotting against the 
Government. The priests, who usurped the judicial function, dis- 
played such cruelty on several occasions that officers of the Aus- 
trian army were compelled to record a protest. The consequence 
of these methods was that every victim-innocent or guilty- 
ranked as a martyr in the estimation of his fellow-citizens. Brig- 
andage revived, corruption was rampant, and the financial ad- 
ministration under Cardinal Antonelli ( q . v . )  was disastrous. 

The mismanagement which obtained in the papal dominions 
could not escape the observation of the other powers. As early 
as the Congress of Paris in 18j6 the English ambassador, Lord 
Clarendon, had directed an annihilating criticism against the 
government of the pontiff; and a convincing proof of the justice 
of his verdict was given by Pius himself, in  his treatment of the 
famous Mortara case (see MORTARA, EDGAR), which gave rise to 
diplomatic representations from France and England. The sequel 
to this mode of government was that the growing embitterment 
of the subjects of the Church came to be sympathized with outside 
the bounds of Italy, and the question whether the secular author- 
ity of the papacy could be allowed to continue became a much- 
debated problem. The continued existence of the Papal States 
as such, depended in fact on the maintenance of the under- 
standing between the two powers protecting the papal state- 
France and Austria. 

But Napoleon came to an agreement with Cavour against 
Austria, and one of the results of the war of 1859 was that the 
pope forfeited two-thirds of his dominions. After the war of 

1866 (see ITALY: History), the States of the Church formed the 
last remaining obstacle to complete national unity. The news of 
the fall of the French empire in 1870 produced an electrical effect 
in Italy. The French troops had evacuated Rome in 1869, and 
the Italian parliament now called on the king to occupy Rome; 
on Sept. 8 Victor Emmanuel crossed the borders; and on Sept. 
2 0  the green-white-and-red of the tricolour floated over the 
Capitol. The protests of Pius IX.  remained unheeded, and his 
attempts to secure another foreign intervention met with no 
success. On Oct. 2 Victor Emmanuel instituted a ple'biscite in 
Rome and the possessions of the Church to decide the question of 
annexation. The result of the suffrage was that 153,681 votes were 
given in favour of union with Italy, and 1,507 against the proposed 
incorporation: that is to say only the direct dependants of the 
Vatican were opposed to the change. The papal state was now 
merged in the kingdom of Italy, which proceeded to define its 
diplomatic relations with the Holy See by the law of May 13, 
1871. (See ITALY: History.) 

Ultramontanism.- In his capacity as head of the Church, 
Pius IX.  adhered to the principles of the Ultramontanist party, 
and contributed materially to  the victory of that cause. The 
political reaction which followed the revolutionary era in most 
quarters of Europe offered a favourite soil for his efforts; and 
in several countries he found it  possible to regulate the relations 
between Church and state from the standpoint of the curia. In  
1851 he concluded a concordat with Queen Isabella 11. of Spain, 
proclaiming Roman Catholicism the sole religion of the Spanish 
people, to  the exclusion of every other creed (art. I ) ;  and we 
find the same provision in another concordat with the South 
American republic of Ecuador (1862). A third concordat, nego- 
tiated with the emperor Francis Joseph I. of Austria (1855), 
entrusted the supervision of schools and the censorship of litera- 
ture to  the clergy, recognized the canon law, and repealed all 
secular legislation conflicting with it. France came into line with 
the wishes of the pope in every respect, as Napoleon needed 
clerical support in his political designs. Even in Germany he found 
no resistance; on the contrary, he was able to  secure advantageous 
compacts from individual states (Hesse, 1854; Wiirttemberg, 
1857). 

Among the most important acts of Pius IX. must be counted 
his proclamation of the dogma of the Immaculate Conception of 
the Virgin Mary, by the bull Ineffabilis Deus, on Dec. 8, 1854. 
In this bull the preservation of Mary from every stain of 
hereditary sin, in the first moment of her conception, was declared 
to be a divinely revealed truth, which consequently demanded 
universal acceptance. (See IMMACULATE CONCEPTION.) By this 
means a view, which till then had been no more than a pious 
belief, was elevated into a dogma to be held de jide; though 
grave doubts on the subject had always been entertained, even 
in the midst of the Church itself. For  the inner life of that 
Church this solution of the controversy was of great significance, 
and created a desire for further dogmatic decisions on the Virgin 
Mary-her resurrection and ascension. 

As reigning sovereign of the Papal States Pius IX.  had passed 
through a "liberal period": as head of the Church, he had never 
betn liable to attacks of liberalism. Nevertheless, his return from 
exile left its mark on his spiritual administration. For from this 
period onwards he set his face against the influence of modernism 
on ecclesiastical life; showed his displeasure a t  and distrust of the 
scientific theology and philosophy which marked a moderate ad- 
vance (Giinther, Frohschammer and Dollinger) ; and, entrenched 
in the stronghold of mediaeval ideals, combated the transforma- 
tions of the new order of society, and the changes in the relation- 
ship between Church and state, which obtained in most countries 
of Europe since the French Revolution. After long and careful 
consultation, the adverse criticisms which he had expressed on 
various occasions were published on Dec. 8, 1864, together with 
the encyclical Quanta cura, under the title Syllabus complectens 
praecipzios nostrae aetatis errores. (See SYLLABUS.) I n  this Pius 
claimed for the Church the control of all culture and all science, 
and of the whole educational system. H e  rejected the liberty 
of faith, conscience and worship enjoyed by other creeds; and 
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bade an easy farewell to  the idea of tolerance. H e  claimed the 
complete independence of the Church from state control; upheld 
the necessity of a continuance of the temporal pourer of the 
Roman See; and fina!ly, in the last clause, declared that "the 
pontiff neither can be nor ought to be reconciled with progress, 
liberalism and modern civilization." 

The publication of this syllabus created a profound impression: 
for it  declared war on modern society, and committed the papacy 
to the principles of Ultramontanism (q.v.). But, as any attempt 
to translate its precepts iillo practice would entail a disastrous 
conflict with the existing regime as established by law, Roman 
Catholic circles have frequently shown a tendency to belittle the 
significance of the manifesto and to deny that its rules are 
absolutely binding. But these well-meant explanations, however 
comprehensible, are refuted by the unequivocal pronouncements 
of Pius IX., Leo XIII . ,  and many recognized ecclesiastical au- 
thorities-e.g., Cardinal Manning, archbishop of Westminster, 
who described the syllabus as an emanation from the highest 
doctrinal authority in the Church. 

Infallibility.- The zenith of Pius's pontificate was attained 
on July 18, 1870, when thc Vatican council proclaimed the in- 
fallibility of the pope and the universality of his episcopate, thus 
elevating him to a pinnacle which none of his predecessors had 
reached and a t  the same time fulfilling his dearest wish. That, 
personally, he laid great stress on the acceptance of the dogma, 
was a fact which he did not attempt to  conceal during the long 
preliminary deliberations of the council; and his attitude was a 
not inconsiderable factor in determining its final resolutions. But 
the loss of the Papal States, immediately afterwards, was a blow 
from which he never recovered. Whenever he brought himself to 
speak of the subject-and i t  was not rarely-he repeated his 
protest in the bitterest terms, and, to  the end of his days, refused 
to be reconciled with the "sacrilegious" king of Italy. When, in 
Germany, the situation created by the Vatican council led to the 
outbreak of the K u l t u r k a m p f ,  Pius IX.  failed to display the tact 
peculiar to  his successor. For, in the encyclical Quod lzumquant 
(Feb. 5 ,  1875), he took the rash step of declaring invalid the 
Prussian laws regulating the relationship between Church and 
state-the only result being that the feud was still further 
embittered. 

In  these later years the dark days of his "captivity" were 
amply compensated by the proofs of reverence displayed by Ro- 
man Catholic Christianity, which accorded him magnificent ova- 
tions as his period of jubilee began to fall due. The twenty-fifth 
anniversary of his pontificate was celebrated with great splendour 
on June 16, 1871; for he was the first pope who had thus reached 
the traditional "years of Peter." In  1872 his 80th birthday gave 
occasion for new demonstrations; and 1875 was a so-called "year 
of jubilee." Finally, in 1877, the fifty years of his priesthood were 
completed: an event which brought him innumerable expressions 
of loyalty and led to a great manifestation of devotion to the Holy 
See from all the Roman Catholic world. He will be remembered 
as the pope who re-established the hierarchy in England. On Feb. 
7, 1878 Pius IX.  died. His successor was Leo XIII .  (C. MI.; X.) 
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PIUS X. (Giuseppe Sarto), pope from Aug. 4, 1903, to Aug 
20, 1914, was horn of humble parents on June 2, 1835, a t  Riese 
in the province of Treviso, Italy, and studied at  the episcopal 
seminaries of Treviso and Padua, being ordained priest in 1858 
For  17 years hc acted as parish priest a t  various places in Venetia 

until his appointment in 1875 as canon of the cathedral and 
superior of the seminary a t  Treviso. I n  1880 he  refused the 
bishopric of Treviso, but accepted that of Mantua i n  1884, a t  
the command of Leo XIII .  On June 12, 1893, he was created a 
cardinal and three days later was nominated patriarch of Venice, 
where his piety, simplicity and readiness to  act in  harmony with 
the Italian Government made him very popular. H e  succeeded 
Leo XIII .  in his election to the papal chair on Aug. 4, 1903. 

During his pontificate, in the defence of the faith, his con- 
demnation of the 65 propositions of Modernism in 1907 will 
rank as a parallel to  the condemnation of the 68 propositions 
of Molinism by Innocent XI.  in 1637 or the IOI propositions 
of Jansenism condemned by Clement XI .  in  I 713. 

Reforms of the first importance were undertaken-the codifica- 
tion of canon law; the protection of the liberty of the conclave 
by the abolition of the exclusiva; the simplification and security 
of the conditions of marriage by the Ize temere legislation; the 
restoration of the Rota as the supreme court of appeal; the 
regulation of the triennial or quinquennial visits of bishops to  
Rome; the legislation as to church music; and the decree as  to  
first comiiiiinioii, aiid the eiicoiiragernent of inter~ldiiolldl e u ~ h d -  
ristic congresses; the reform of the Roman breviary; the found- 
ing of the biblical institute for the work of Scriptural research; 
the regulation of studies in  the seminaries; the creation of the 
commission for the great work of editing the true text of the 
Vulgate; the reconstruction of the official machinery of the 
Roman curia; the transfer of the English-speaking countries 
from the propaganda or missionary regime to the normal govern- 
ment of the Church. T o  these may be added in the domain 
of discipline the unflinching vindication by  Pius X.  of the 
Church's right to depose delinquent bishops, carried out even a t  
the cost of rupture of diplomatic relations with France; an 
apostolic visitation rigorously carried out through the dioceses of 
Italy, resulting in four bishops being made to resign on account 
of neglect or inefficiency; a further regulation by which no one 
can be proposed for a bishopric unless his promotion receives 
the visa of the Holy Office, which means that his past life has 
been free from ecclesiastical censure or reproach. 

The well-known personal characteristics of Pius X. were his 
piety, charity, deep humility, simplicity, pastoral zeal, combined 
with great charm of manner to  all who approached him. For  
war he had nothing but horror and it  was the shock of the 
outbreak of the World War that hastened his death, which took 
place in Rome on Aug. 20, 1914. I t  is said that one of his last 
acts was to refuse the request of the Austrian emperor t o  bless 
his cause, saying: "I do not bless war: I bless peace." 
PIUS XI. (1857-1939)~ pope from 1922 to 1939, was born 

on May 31, 18j7, a t  Desio. north of blonza, in the environs 
of Milan, on the road to Como, and was named Ambrose Damien 
Achille. His father was Francesco Ratti, the manager of one of 
the great silk factories of Desio, and partner in the firm of Gadda. 
Achille was educated a t  the seminaries of San Pietro Martire and 
of Monza, and a t  the college of St. Charles a t  Milan, where he 
graduated. Feeling that he was called to  the priesthood, he studied 
for two years in the greater seminary. His life a t  this time was 
profoundly influenced by his spending his vacation months with 
his uncle, Don Rodolpho, the venerable and exemplary parish 
priest and provost of Asso, a village in the promontory of the 
Bellngio. From his windows he could see Lake Como and the 
Alps, of which later on he was so strongly t o  feel the lure. I t  
was also here that he came under the personal notice of the 
archbishop of Milan, Mgr. Nazario di Calebiana, who was stay- 
ing as the guest of Count de Herra and was a frequent visitor a t  
his uncle's presbytery. The archbishop was much struck by the 
future pope's earnestness and maturity of judgment, and was wont 
to call him his "young old man." Ever afterwards he took a deep 
interest in his career. H e  sent him to the college of St. Martin 
and then to Rome to study a t  the Lombard college and attend 
the lectures a t  the Gregorian university. Here Achille Rat t i  took 
with distinction the degrees of doctor of philosophy, of theology 
and canon law. H e  was ordained priest on Dec. 20, 1879. 

At the Lombard college his fellow student and closest friend 
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was Alessandro Lualdi, later cardinal archbishop of Palermo. 
These two were mentioned to the pope by Professor Liberatore 
as the most brilliant of his students. They were the first to win 
the doctorate a t  the Angelico, the new Thornistic college founded 
by Leo XII I .  a t  Rome. The pope sent for the two students and 
while passing through the Clementine Hall, from his chair in which 
hc was being carried to the Vatican gardens he delivered to them 
an impressive lecture upon the vital importance of a sound 
philosophy and of their mission in promoting i t  in the years which 
lay before them. In  1882 Dr. Ratti returned to Milan and was 
appointed for a period of some months to  a curacy a t  the village 
of Barni. 

Following up the intentions of Leo XIII. ,  the archbishop trans- 
ferred him to the Great Seminary, where he filled for five years 
the post of professor of dogmatic theology. I n  1888 he was 
admitted as a member of the college of doctors a t  the great 
Ambrosian Library. This appointment gave a new direction to his 
scholarship. I n  this task, Dr. Ratti  found a congenial field of 
labour under the guidance of the prefect of the college, the learned 
Abbate Cerriani. H e  became an expert, especially in Latin palae- 
ography and published several studies, and contributed numerous 
articles t o  the learned reviews. I n  1907 he succeeded Cerriani as 
prefect of the library. He was made domestic prelate by Pius X.  
During 1905-07 he undertook and carried out a reclassification of 
the library upon modern methods so as to facilitate the work of 
consultation and research. His success in this enterprise was 
recognized by the king of Italy, who bestowed on him the knight- 
hood of the Order of Saints Maurice and Lazarus. 

From 1888 onwards he was chaplain and director to  the nuns 
of the Cenacle, an order specially devoted to the work of arrang- 
ing spiritual retreats or conferences for all classes of women. At 
their convent he was brought into contact with all that was most 
distinguished and zealous among the Iaity of Milan and became 
an active organiser of their manifold works of charity. At the 
same time, he spent the hours that he could spare from his 
library in  teaching the catechism to numbers of poor children, 
including the little chimney sweeps that annually come down from 
Tirol. H e  clung to this work during the 30 years that he remained 
in Milan. 

H e  more than once visited England. I n  June 1900 he stayed 
for a time with his intimate friend, Bishop Casartelli, a t  Man- 
chester. H e  studied a t  the Bodleian in Oxford and a t  the British 
Museum and said Mass in Westminster cathedral. I n  his summer 
vacations it  was his custom to make climbing excursions in the 
Alps. The Bolletino of the Italian Alpine Club relates how, in 
1889, he discovered a new way of ascent by the eastern slope to 
Monte Rosa, and how on one occasion by his courage and prompti- 
tude he saved the life of his guide. The ascent is commemorated 
by a monument erected by th'club a t  Macugnaga. I n  1908 during 
the riots a t  Milan, he was active in pacifying the turbulent ele- 
ments and intervened successfully to  save the Capucine convent 
from destruction during the bombardment. 

Cardinal Ferrari had made him his trusted counsellor in the 
government of the diocese and in 1909 appointed him to a can- 
onry in the cathedral. In  1912 Pius X. caIled him to Rome, made 
him vice-prefect of the Vatican library (where he served under 
Cardinal Gasquet) and a t  the same time promoted him to a can- 
onry of St. Peter's. On the succession of Benedict XV. he became 
the familiar friend of the new pope, who, with a keen appreci- 
ation of his qualities singled him out for the diplomatic service 
and entrusted him with the delicate mission of apostolic visitor 
t o  the new republic of Poland. Here his clear judgment and tact 
and his fluent knowledge of German and Polish enabled him to 
achieve a marked success in dealing with the complicated claims 
aIong the Russian-Polish frontier. 

I n  June 1919 Ratti was made nuncio apostolic in Poland and 
titular archbishop of Lepanto and on July 3 was consecrated in 
Warsaw by the archbishop, Mgr. Kakowski. I t  was a mark of the 
confidence reposed in him by all classes that he was chosen by 
the Interallied Commission to act as high ecclesiastical com- 
missioner for the plebiscite of Upper Silesia by agreement of both 
the Polish and German Governments. During the Bolshevik inva- 

sion, when most of the embassies withdrew from Warsaw, the 
nuncio remained and carried on his work of conciliation and of 
succour for the poor in devastated regions. Pope Benedict XV. 
sent him the pallium, the Polish Government decorated him with 
the Order of the White Eagle and the university enrolled him 
amongst its doctors. On the death of Cardinal Ferrari, Benedict 
XV., in June, 1921, appointed him archbishop of Milan, and made 
him a cardinal under the title of S.S. Silvestro and Martino ai 
Monti. On Sept. 2 he returned from a pilgrimage to Lourdes and 
on the following day was solemnly enthroned. 

Pope Benedict XV. died on Jan. 2 2 ,  1922. On Feb. 2 the 
cardinals entered into conclave and on Feb. 6 Cardinal Ratti 
was elected pope. H e  chose the name of Pius XI., and was pro- 
claimed from the balcony of St. Peter's. H e  received the triple 
obedience of the cardinals and on Feb. I I was crowned in the 
presence of an enormous concourse in the Basilica. Subsequently 
the life of Pius XI .  may be summed up as one of constant activity, 
in which his encouragement of ail high ideals and good works was 
marked by staunchness in all matters of principle and the spirit 
of pacification and conciliation in administration. During 1925, 
the year of the jubilee, he was brought, perhaps more than any 
other pontiff, into personal contact with his spiritual subjects by 
receiving more than 1,2 jo,ooo pilgrims from all parts of the 
Catholic world. By all he was revered for his learning, his charity, 
piety and width of sympathy, his courtesy, tact and charm of 
deportment and, most of all, for his untiring devotion to the duties 
of his exalted pastorate. (J. Ms.) 

Pope Pius XI.  will go down in history as the supreme pontiff 
who, with the cordial co-operation of Mussolini-and their re- 
spective advisers--closed the breach between Church and State, 
known as the Roman Question. (See PAPACY.) The pontiff was 
said to have devoted over two-and-a-half years of patient and 
persistent study t o  the problems that were involved. Examination 
of the commzmique's that were available at  the time of the sign- 
ing of the treaties between the Holy See and Italy shows that 
all bore the stamp of the august humility which had always char- 
acterized Pius XI.% utterances. H e  is reported to have said, on 
the day the treaties were signed (Feb. 11, rgzg), that he had 
asked for the least possible indemnity because he regarded him- 
self as a father negotiating with his children, and, therefore, he 
had wished to make agreement as easy as possible. Five months 
later the Vatican concluded an agreement with Mexico which per- 
mitted the church to resume religious services in that country. 

Until his death Pius X I ,  was an uncompromising opponent of 
communism, which he condemned as the common enemy of all 
Christians. I t  was principally his stand on communism, plus the 
anti-clerical opinions of certain sectors in the Spanish Republican 
Government, that led him to espouse the cause of the Insurgents 
under Franco. 

Shortly after Hitler became chancellor, the Vatican signed a 
concordat with Germany intended to protect the property and 
rights of the church under the Nazi rCgime. The peace was short- 
lived, however, and Pius repeatedly voiced his displeasure at  the 
neopaganism of the Nazis and their failure to observe the letter of 
the agreement. Pius' relationships with the Italian Fascist State, 
on the contrary, were friendly in the main until 1938, when Musso- 
lini announced his new anti-Semitic policy. Pius thereupon as- 
sailed all racial theories as anti-Christian. Practically all the mes- 
sages of the last year of his reign were pleas for the preservation 
of peace. He died a t  Vatican city on Feb. 10, 1939, and was 
buried four days later in the crypt of St. Peter's. 
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PIUS XI1 (1876- ) was elected pope on his 63rd birth- 
day, March 2, 1939, and was crowned on March 12. H e  was born 
in the Palazzo Pediconi, via degli Orsini, in Rome. T h e  second of 
the four children of Filippo Pacelli, he was given the baptismal 
name of Eugenio. His family was noted for its traditional loyalty 
to the Vatican. Filippo, his father, was dean of the Consistorial 
Advocates of the Vatican, and was a municipal councillor of Rome. 
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the failure of the democratic system, prepared the way for Adolf 
Hitler. By Jan. 1933, the National Socialists (Nazis) obtained 
such a majority that President von Hindenburg was left no alter- 
native but that of inviting Hitler to form a cabinet. By March 
23, the Weimar Constitution was scrapped and the dictatorship 
entered its first stages. I n  the national reorganization, it  was 
deemed advisable to  draw up  a revised concordat between the 
Vatican and the Third Reich. Cardinal Pacelli, under direction of 
Pius X I ,  and Franz von Papen, the Catholic vice-chancellor under 
Hitler, drew up the terms of the agreement. The concordat was 
pushed through for signature by July 8, 1933. Within two years, 
the German bishops Cardinal Pacelli, and Pius X I  were charging 
the Nazi Government of Hitler with violations of the concordat 
and were condemning the pagan and totalitarian ideology of the 
Nazi leaders. 

Against atheistic communism, which he experienced personally 
in Germany, which he studied so minutely in Soviet Russia, with 
which he had to deal in Mexico, and most of all in Spain, Cardinal 
Pacelli, as secretary of State, threw the full force of his opposi- 
tion. In  this, he was one with Pius XI.  H e  has been fearlessly 
outspoken against every governmental rCgime and every ideology 
that destroys the individual and social rights of man and that in- 
vades the spiritual supremacy of the Church. With all other 
nations and peoples, on the contrary, his policy has been that of 
conciliation and agreement. Through concordats and understand- 
ings he has consistently striven to create the status of peace 
between Church and State. 

Without abandoning the security that comes from tradition and 
conservatism, Cardinal Pacelli proved himself one of the most 
progressive churchmen of all times. H e  was not deterred by prece- 
dent, if the flux of a rapidly changing world required readjust- 
ments. Thus, he avails himself of,  and quickly adopts, the latest 
inventions of our mechanized world. Even when aviation was in 
the experimental stages, he was an ardent flyer, and travelled by 
air whenever possible. H e  recognized the value of communication 
through radio. H e  did not adhere to the tradition that the secre- 
tary of State should not travel abroad officially and be credited as 
papal legate. In  1934, against all custom, he attended, as legate, 
the 32nd International Eucharistic Congress a t  Buenos Aires, 
Argentina. The following year, again as legate, he closed the 
Holy Year Celebration at  Lourdes, his visit being the first instance 
in a century of a secretary of State in his official capacity visiting 
Trance. I n  1937, he represented Pius X I  a t  the dedication of the 
Basilica of Lisieux, France The year following, as papal legate, he 
took part in the 34th International Eucharistic Congress held at  
Budapest, Hungary. 

His most exceptional and amazing tour was that t o  the United 
States. H e  was the first ever elected to the papacy to visit the 
United States, and the second ever to have crossed the Atlantic. 
His arrival in New York on Oct. 8, 1936, in the midst of a presi- 
dential election campaign, occasioned the most wide-spread specu- 
lation. Cardinal Pacelli simply stated that he came solely for a 
vacation and a desire t o  see America. After visiting the principal 
cities of the East, he followed the northern aeroplane route to San 
Francisco, with stops along the way, and returned from Los 
Angeles to New York across the southern lane, likewise dropping 
out of the air a t  the points of interest. He lunched with President 
Roosevelt a t  Hyde Park, N.Y., on November 5, the day following 
the President's re-election. On November 7, he sailed from New 
York, having travelled, it  is estimated, some 8.000 miles, mostly 
by aeroplane; having visited 12 of the 16 ecclesiastical provinces; 
having conferred with 79 bishops; and having met an uncounted 
number of Americans. 

As a young man, he had attended the 19th International Euchar- 
istic Congress in London, in 1908, and returned to England in 
1911 in the suite of Cardinal Granito Pignatelli di Belmonte, papal 
envoy a t  the coronation of George V Then, as in his maturer life, 
he impressed everyone as a cultured gentleman, as a polished 
diplomat, as a statesman of deep sincerity, but most of all, as a 
saintly churchman. 

Appointed papal chamberlain (camerlengo) in April 1935, he be- 
came automatically the administrator of the Church in the event 

of an inter-regnum. I t  had become evident that Pope Pius X I  was 
failing. Then, on Feb. 10, 1939, a little after 5:31 in the morning, 
his duty required that he solemnly pronounce his dearest friend, 
Pius XI, to be dead, in the 81st year of his age. On Cardinal 
Pacelli, thereupon, devolved the responsibility of taking charge of 
the arrangements for the burial of the late pontiff, and of superin- 
tending the election of the new pope. 

The date set for the conclave was March I. As papal chamber- 
lain, Cardinal Pacelli superintended the enclosure of the 62 car- 
dinal electors in the Vatican. He was freely spoken of as the best 
possible choice. His personal and priestly piety, his sincerity and 
rectitude, his humility and lack of selfish ambition, his sound 
judgement proved through forty years, his vast knowledge of dog- 
matic and moral theology, canon law, ecclesiastical procedure and 
diplomacy, his intimate experience with the international problems, 
his affable spirit of conciliation united with his terrific courage. 
his oratory, his fluent speaking of seven languages and his under- 
standing of others, his whole deportment and personality and 
career-all seemed to constitute him the inevitable choice. Never- 
theless, his election was doubted. 

On the first day of voting, March 2, Cardinal Pacelli was elected 
on the third ballot. Having accepted, he took the name of Pius, 
stating that he did so because of his afiection and veneration for the 
tenth and eleventh of that name. H e  was solemnly crowned with 
the triple tiara on March 12, on the outer portico of St. Peter's 
overlooking the vast square that was crowded with approximately 
200,000 spectators. 

The choice of the cardinal electors was unanimously and enthu- 
siastically endorsed by bishops, priests, religious, and lay Catholics 
throughout the world. Nations and Governments, likewise, joined 
officially in the jubilation. The election of Cardinal Pacelli meant 
undeviating adherence to the policies of Pius XI .  Certain curiosi- 
ties attached to it. H e  was the first Roman, as against Italian, 
elected pope since Innocent XI11 (1721-1724). H e  was the first 
secretary of State to  follow his predecessor since Clement I X  
(1667-1669). H e  was the first to assume his predecessor's name 
since Pius VII (180-1823). H e  was the first publicly crowned in 
St. Peter's square since 1846. Outside of Leo XII I ,  who received 
a majority on the third scrutiny, he was chosen on fewer ballots 
than any other pope since the early Middle Ages. 

In  appearance, Pius X I 1  is somewhat above the average height, 
thin both in an ascetic and athletic way, carrying himself with the 
bearing of a true aristocrat yet with no trace of arrogance, marked 
in his face and whole appearance as a man of sincerity and reli- 
gious ideals, one who is instinctively respected and trusted and 
loved. No one, in this modern world, according to the universal 
judgement of men of all races and all nations, was better fitted to  
be raised to the lofty responsibility of the 262nd Supreme Pastor 
of the Universal Church and Vicar of Christ on earth. 

As he assumed the pontificate, he pledged himself to  adhere to 
the policy of Pius X I  in the promotion of Catholic Action and in 
the spiritual regeneration of society, as well as in the promotion 
of peace between nations and in the condemnation of atheistic 
and pagan totalitarianism. I t  would not be wholly true to claim 
that his election was a victory for democracy. His position in 
modern-world affairs cannot be expressed in terms of political 
ideologies. I t  must be formulated solely in moral and spiritual 
concepts. His first address to the world, as pope, was a fervent 
appeal for peace. His second world-wide address on Easter Sun- 
day, April 9, was a vigorous demand that nations and classes 
should practise the principle of peace. 

The final history of his pontificate will, undoubtedly, be summed 
up in the legend adopted on his coat of arms as cardinal: Opus 
justitiae pax, Peace is the Work of Justice, and in the word from 
which his family name is derived, pace. (F. X .  T.) 

PIZARRO, FRANCISCO (c. 1471 or 1475- IS~I ) ,  dis- 
coverer and conqueror of Peru, was born at  Trujillo in Estre- 
madura, Spain, about 1471 (or 1475). H e  was an illegitimate son 
of Gonzalo Pizarro. Of Pizarro's early years hardly anything is 
known; but he appears to have been poorly cared for, and his 
education was neglected. Shortly after the news of the discovery 
of the New World had reached Spain he was in Seville, and thence 
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found his way across the Atlantic. There he is heard of in 1510 / 
as having taken part in an expedition from Hispaniola to Urabh 
under Alonzo de Ojeda, by whom he was entrusted with the 
charge of the unfortunate settlement at San Sebastian. He ac- 
companied Balboa (whom he afterwards helped to bring to the 
block) in the discovery of the Pacific. 

I n  1522 he entered into a partnership with a priest named 
Hernando de Luque, and a soldier named Diego de Almagro, for 
purposes of exploration and conquest towards the south. Explora- 
tions were then undertaken down the west coast of South America, 
in which Pizarro was left for months with but 13 followers on 
the island of Gallo, without ship or stores. There it was that 
Pizarro, displayed the courage which has made famous the story 
of himself and his companions. (Some authorities, among them 
Xeres, Pizarro's secretary, give the number of his companions as 
16. Herrera states the names of 13; Garcilaso supplies the re- 
maining three.) But Pizarro persisted till he had coasted as fa r  
as about 9" south and obtained distinct accounts of the Peruvian 
empire. The governor of Panama showing little disposition to  
encourage the adventurers, Pizarro resolved to apply to the 
snvereign in persnn for help, and m i t h  this nhject sailed from 
Panama for Spain, accompanied by Pedro de Candia, in the spring 
of 1528, reaching Seville in early summer. Charles V. was won 
over. Pizarro was decorated with the order of Santiago, was 
granted a coat-of-arms and 13 of his heroic companions were 
ennobled by name. 

On July 26, 1529, was executed at  Toledo the famous capitu- 
lacidn, by which Pizarro was upon certain conditions made gover- 
nor and captain general of the province of New Castile for the 
distance of 200  leagues along the newly discovered coast, and 
invested with all the authority and prerogatives of a viceroy, his 
associates being left in wholly secondary positions. One of the 
conditions of the grant was that within six months Pizarro should 
raise a sufficiently equipped force of men, of whom 100 might be 
drawn from the colonies; as he could not make up his due comple- 
ment he sailed clandestinely from San Lucar in Jan. 1530. He was 
afterwards joined by his brother Hernando with the remaining 
~~esse l s ,  and when the expedition left Panama in January of the 
following year it  numbered three ships, 180 men and 27 horses. 
The subsequent movements of Pizarro belong to the history of 
Peru ( q . ~ . ) .  After the final effort of the Incas to  r~cover  Cuzco 
from 1536 to 1537 had been defeated by Diego de Almagro, a 
dispute occurred between him and Pizarro respecting the limits 
of their jurisdiction. This led to battle; Almagro was defeated 
(1538) and executed; but his supporters conspired, and assas- 
sinated Pizarro on June 26, 1541. 

BIBLIOGRAPHY.-See F .  Pizzaro y Orellano, Barones Ilustres del 
Nuevo Mundo (1639) ; Don Manuel JosC Quintana, Vidas de Espa5oles 
Ctlebres ( 1 8 ~ 7 )  ; W. H. Prescott, History o f  the Conquest of  Peru 
(1847)  ; A. Helps, L i f e  o f  Pzzzaro (1869) ; Justin Winsor, Narrative 
altd Critical History of America, vol. ii. (1886). 

PIZARRO, GONZALO (?I 505-1 548), explorer, half- 
brother of Francisco Pizarro, was born at Trujillo in 1505 or 
1506. H e  accompanied the Peruvian expedition in 1531, and re- 
ceived for his services extensive grants in the Potosi mines. I n  
1539 he was made governor of Quito, and in 1541-42 he led an 
expedition east of Quito in the course of which Francisco de 
Orellan explored the Amazon. Two years later he defeated Vela, 
the new viceroy, and was declared governor of Peru, but in 1548 
he was himself defeated by a Spanish force under Pedro de la 
Casco, was compelled to surrender and was executed on April 10, 
1548. 

PIZZICATO, a musical term indicating that a given passage 
for a stringed instrument is to  be plucked by the fingers instead 
of played by the bow. 

PLACARD, a bill or poster pasted or affixed to a wall or in  
any prominent position. (See POSTER.) 

PLACE, FRANCIS (1771-1854), radical reformer, was 
born on Nov. 3, 1771, and later apprenticed to a leather-breeches 
maker. H e  suffered great hardships omng to the decline of this 
trade, and in 1793 organized an unsuccessful strike of London 
breeches-makers. H e  acted as secretary t o  other trade clubs and 
f r ~ m  1794-97 was prominent in the London Corresponding 

Society. He used his frequent enforced leisure for  self-education, 
especially in political economy, and became a great adm~rer  ot 
Bentham. In  1799 he and a partner opened a tailoring shop 
in Charing Cross road, and the next year he went into business 
alone, rapidly becoming so successful that in one year he made 
F3,ooo. H e  was already known as a Radical politician when in 
1814 he took up seriously a campaign to secure the repeal of the 
Cornhination Acts forbidding trade ~ ~ n i o n s .  For  some years he 
met with little success, but in 1824, acting through Joseph Hume, 
M.P  , he secured a parliame~ltary committee "on artisans and 
machinery" which reported in favour of the abolition of the 
acts. Bills to  this effect were carried, amid general indifference; 
the premier, indeed, afterwards assured the House of Commons 
that he had no idea of the contents of the bills when he recom- 
mended them. The immediate effect of the repeal was a sudden 
increase in the number and activity of trade unions, and next 
year the Government attempted to restore the prohibition. The 
public excitement and the interest of the working-men were such 
that after a parliamentary struggle of an unusual stiffness, Place 
secured the passing of an act which scarcely altered the position. 

His skilled political o r g a n i ~ a t i n n  made the Weqtminster elec- 
tions from 1807-32 events of national importance in  the struggle 
for parliamentary reform. In  1831 and 1832 he  greatly assisted 
behind the scenes in the preparations for military revolt should 
the Lords remain obstinate. Together with Joseph Parkes of 
Birmingham he framed the placard "TO STOP T H E  DUKE, 
GO FOR GOLD" which produced the run on the banks that 
drove Wellington from office and carried the Reform bill without 
violence. H e  also disorganized the "Rotundanist" reformers, who 
wished the extension of the franchise to the working class, by 
the organization of a "tame" working class union a t  the height of 
the struggle. He dled a t  the age of 83, having bren for many 
years out of politics. 

See Graham Wallas, Francis Place (1918) .  Place's mss. and guard- 
books, an incomparable source of political information from 1790 to 
I85Oj are in the British Museum. (R, W. P.) 

PLACE-NAMES. ~ ~ ~ i ~ ~ t  historians often swculated upon 
the meaning of place-names, inventing persons who are presumed 
to have been the first founders of the country and to have left 
their mark on its nomenclature. But it is only within the last haif- 
century that attempts have been made to lay the foundations of a 
science of place-names. FGrstemann in Germany, Rygh in Nor- 
way, N~~~~~ in sweden, skeat in ~ ~ ~ l ~ ~ d ,  L~~~~~~ in F ~ ~ ~ ~ ~ ,  are 
perhaps the best-knoffn pioneers in this work. ~h~ main founda- 
tions upon which they built were the recognition ( I )  that no 
place-name can be interpreted in the light of its present-day form 
alone, but must be traced back to its earliest recorded form, ( 2 )  
that no explanation of a place-name, however convincing as 
philology, can hold good if inconsistent with the known history and 
topography of the site, and, conversely that no explanation based 
upon legend or topography, is of value if inconsistent with 
philology. 

Processes of Change.-The ordinary word is to some extent 
controlled by the written or printed book. But the transmission 
of most place names is still very largely oral, and as the name is 
merely a name, and rarely has any significance in itself, a t  least to 
its modern user, there is little or nothing to check the process of 
change. The natural result is that the modern form of the name 
is often misleading. Cenwz~lfesleah has become Knowsley, 
Tidwz~lfestreo has become Elstree; and Cholmondeley, Cirences- 
ter, Auchideck, and FVyrnondlzam, while in spelling they retain 
something like their original form, in pronunciation have been 
reduced to Chumley, Sissiter, Afieck and Wyndlzam. ( I t  should 
be noted that the spread of the printed word and universal primary 
education are now tending to reverse the process and to substitute 
spelling-pronunciations for the genuine local ones ) The lack of 
stress upon the final element together with certain common sound- 
assimilations have obscured the history of many names. Thus 
Embleton really should end in don, "hill," Hallington is really 
"holy dene" (the site of the battle of "Heavenfield"), Warden-on- 
Tyne is a "watch don" or "hill" at  the junction of north and south 
Tyne. So, also, nearly all the place-names in -hall, such as Willen- 
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hall, really end in hale, "nook" or "corner of land." The proximity 
of some similar sounding name may lead to its ultimate substitu- 
tion as when Combe-in-Teignhead replaces Combe-in-Tenhide be- 
cause the place stands on a headland at  the mouth of the Teign. 

Folk-Etymology.-When we come across a name which in 
itself conveys no meaning we are apt to  turn it into something 
which conveys some sort of meaning, however inapposite. Thus all 
the places once called Fhehide have now become Fivelzead or 
Fyfield, since we are no longer aware what a "hide" of land is. 
Highenovre (lit. "high b a n k )  becomes High and Over. Folk- 
etymology has led to the formation of a series of "ghost" place- 
names, commonly spoken of as "back-formations." Cambridge is 
assumed to be the "bridge over the Cam" and the river is hence- 
forward so called, though in reality Cambridge is an Anglo-Norman 
corruption of an earlier Grantabrycg and the correct name of the 
river is Granta. This process is specially common with river- 
names. The Sussex Arun and liother-are back-formations from 
Arundel and Rotherfield, while the Adur is a back-formation 
from the false identification of Portus Adurni with Shoreham. 
The  old names for the rivers, in this case Tarrant, Limen, 
Bramber, were early lost and new names had t o  be found. 

Early forms of certain names may be recorded by early 
geographers, historians or chroniclers but for most we have to 
turn elsewhere, to  national surveys such as Domesday Book or 
the Danish Landbook of King Valdemar, to  ancient charters, 
which often give not only the name of the land granted but also 
the names of the land-marks on its boundaries, royal and episcopal 
documents of every kind and, in later days, surveys, extents, ter- 
riers, maps. Here fresh difficulties arise. We find a large num- 
ber of faulty and fantastic spellings, as when Knighton (O.E. 
cnihtatun) commonly appears in Domesday as Chenistetone, or 
Gilling (O.E. Gillingas) is disguised as  Gwyllingues. Such forms, 
if they appeared repeatedly in official documents, might actually 
be recognized as the correct names even locally. Thus the Ciren- 
of Cirencester is the Norman-French spelling for the native 
English Churn, the river on which that town stands, and Durham 
is the result of the Norman's attempt to pronounce Dzuzholm, in 
which the sound-combinations nh  and l m  proved too difficult for 
him. 

Interpretation.- In the interpretation of early forms, we have, 
first, words descriptive of the actual topography and secondly 
personal names belonging to those who have been owners or 
occupiers of the site. Most of the descriptive words can readily 
be recognized but a goodly number furnish difficulties. Our knowl- 
edge of the vocabulary of our forefathers is derived chiefly from 
works of religious or homiletic character and there are extensive 
gaps in our knowledge of their secular vocabulary, especially in 
its earliest stages. These lost words may be found in place-names. 
Thus in Herne (Beds) and Harome (Yorks) we have an otherwise 
unknown O.E. har, "a stony place, heap, hill," found in various 
cognate languages. So also a word in common use in early days 
may have passed completely out of use in our language and still 
survive in place-names. O.E. hearg, "heathen grove" only sur- 
vives in such place-names as Harrow, Harrowden and Arrow 
Hill. And similar difficulties arise with regard to the personal 
names found in place-names. Often when a personal name has 
been assumed the very name itself turns up  later in some newly 
discovered document. Thus a personal name Blicc with a diminu- 
tive Bticcel was assumed to explain Blickling and then later the 
name was found in a 12th century cartulary. 

In, most countries we have to deal not with one people or 
language alone but with successive settlements by peoples using 
different languages. If the new race is only a powerful minority, 
as for example the Normans in England or the English in Ire- 
land, its influence on place-names may be very small. I n  the 
case of the Romans in Celtic Britain it  was almost negligible. 
If the invasion or settlement was a mass one, there may be 
very extensive renaming of the places, as was the case with the 
English in most parts of England, the Vikings in certain parts 
of t h e  Danelaw and in Normandy, and the Celtic refugees who 
settled in Brittany. I n  England the dominant race and speech 
since the beginning of the 6th century has been English and, ex- 

cept in Cornwall, Monmouthshire and Herefordshire, the nomen- 
clature of the counties of England is predominantly English or 
Scandinavian. The only exception to this general statement is to  
be found in a good number of the names of natural features, such 
as rivers and mountains. Here, and in other countries also, the 
old names were usually kept. The rivers ran through wide tracts 
of country and were not the property of any single settler, while 
the mountains had no attractions for settlers in  search of good 
pasture or arable land. Thus it  is that Wear, Tyne,  Avon, Cheviot, 
Eildon, hfalvern, iliendip, are Celtic names, though English ones 
are not entirely wanting, as, for example, Blyth, Loud, Clent. 
Many river and hill-names cannot be explained even upon a Celtic 
basis and may have been taken over by the Celts from ~ti l l~earl ier  
peoples. U'e must also note that some names which now look con- 
vincingly English may really be folk-etymological perversions 
of earlier Celtic names. The Celtic name has in a few cases sur- 
vived to prove it, as in the case of O.E. in Eoforwic, Searoburl~ 
our York and Salisbury, which mean in Old English "boar-dwell- 
ing" and "trickery-fort" respectively but are really anglicisings 
of the old Romano-Celtic names Eburaczm and Sorbiodunum. 
How many similar cases there may be in which the evidence for  
it  has not chanced to survive it  is impossible to  say. 

The Romans seldom renamed the British towns, and beyond one 
or two somewhat doubtful examples, such as Speen and Chester 
(earlier Lega-ceaster) and Lincoln from the Latin spinae, (urbs)  
legionis and Lindum colonia, they left little to  be  handed on t o  
the English. The latter had picked up a certain number of Latin 
words both in their old Continental homes and in England through 
the channels of war and trade and Christianity, such as castra, 
(v ia)  strata, monasterium. These became ceaster, Strat and myn- 
ster in their own language and have given rise to groups of names 
in -Chester, -tester, -caster, in Street-, Stret-, Strat-, Streat- and in 
-minster. The first of these elements is very commonly found in 
the names of the old Romano-British fortified towns, but it should 
be noted that the first element in such names (e.g., Gloucester, 
Cirencester, Wroxeter, Exeter) is Celtic and not Roman, the old 
names being Glevum, Corinizlm, Um'conium and Zsca. 

The English Conquest involved widespread renaming of the 
countryside. The comparative frequency of place-names in -ing 
and -ingham in the eastern and south-eastern counties and their 
comparative rarity elsewhere suggests the importance of the great 
leader and his followers in the early stages of the invasion, for in 
O.E. the suffix ing(as) was added to a personal name to denote 
that man and his family, followers, etc. Thus Basing denotes the 
"followers of Basa" and Whittingham is the "home of the follow- 
ers of Hwita." The elements ham and stede, "site," "place," later 
ste(a)d, were freely used in the early days of the invasion. The 
suffix ton, from O.E. tun "enclosure" becomes relatively much 
more frequent as we travel westwards to  the districts latest con- 
quered and this suffix remained a living one till long after the 
Norman Conquest. Worth,  worthy and wardine all denote small 
enclosures but the first soon ceased to be a living suffix. Port was 
used for a town (a loan-word from Lat. porta), and burh (dat. 
sing. byrig) is the source of many names in bury and a few in 
borough, burgh. I t  denotes a fortified place, of whatever age, and 
has none of the constitutional associations of the common word 
borough. Large areas of land were still covered with forest; as 
these were brought under cultivatiom names in -ley and -field 
arose, from the O.E. words leah, "clearing in woodland," and 
feld, "open country." Land dedicated to the service of religion 
was often called stow, hence Halstow, '"~oly place," Bridstow, 
"St. Bride's land," corresponding t o  the Welsh Llan sun Bregit. 
Many other elements of a purely topographical character are 
found in place-names. Here and in other countries we find early 
peoples very sensitive to slight differences of terrain and a place 
might be called a cliff, e.g., Egglescliffe, or  hangra (i.e., "hanging 
wood," as in Slzelfanger), where we should only note a slight slope. 
The personal names found in these place-names, especially in 
eastern and south-eastern England, are often of a n  exceedingly 
archaic type, suggesting that soon after the settlement there were 
rapid changes in the nomenclature among our forefathers. 

The Scandinavian settlement of certain districts of England 
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affected the place-nomenclature as deeply as the earlier English 
settlements, but its intensity varied a good deal from area to area 
and as the speech of the Vikings was closely allied it is not always 
easy to d~fferentiate native and Scandinavian names. Changes 
were brought about in various ways. The commonest was en- 
tirely to  re-name the place, as when O.E. Nor-zoorig became 
Derby. There was also a good deal of Scandinavianizing of 
names, as when O.E. Eofor-&c became Jor-vik (and so Yorick 
and Y o r k )  or places which had once ended in -bury were given 
the Scandinavian suffix -by, so that in  the middle of the 10th cen- 
tury Badby (Northants.) is called indifferently Baddanby and 
Baddanburh. How deep the influence of Scandinavian speech 
went is shown by more than one place-name which retains Scandi- 
navian inflexional forms (e.g., Beckermet, "meet~ng of the 
stream," which contains the gen. sing. bekkjar of 0.Norse bekkr, 
and still more by a name like O~motlzerley in which the English 
personal name Osmzind was given a Scandinavian gen. sing. in a7 
even before an English second element). I n  some counties, where 
raids were extensive but where there was no organized dividing up 
of the land among the new settlers (e.g., Northumberland and a 
good part of Durham), the number of Scandinavian names is 
small but in  others (e.g., the North and East Ridings of Yorkshire 
and in Lindsey), where the land was parcelled out among the Dan- 
ish, we have a dominantly Scandinavian nomenclature. Danes 
for  the most part settled in eastern England, Norsemen in north- 
western England. That  there were some colonies of Norsemen 
amid a prevailing Danish population is shown by the Normanbys 
and Normantons in the east and the Midlands, all settlements of 
Norsemen and not of Normans. In  the North Riding there were 
enough Norsemen for certain villages to have to be distinguished 
as Danby, "villages of the Danes." Where the English were al- 
most entirely ousted we have a few Znglebys, isolated villages of 
the English surviving, while the Denbys and Derzaby of Derby- 
shire and the West Riding suggest Danish settlements amid a 
prevalent English population. Those Vikings, chiefly Norsemen, 
who had previously been raiding in Ireland were commonly known 
as the "Irishmen" and gave their name to certain Irbys, Zrebys 
and Irefons.  When they had been to Wales they were nicknamed 
Brettar and so we get Bretby and two or three Birkbys, which 
were earlier Brettaby. The commonest suffixes denoting various 
kinds of s~ t t l ement  are as  follows: by,  denoting variously farm, 
hamlet and village, thorpe, "a village," especially an "offshoot 
from a larger one" (carefully to be distinguished from the native 
thorp, throp, often found in the South Midlands, as in Eythrope, 
Thrupp, Sedrzrp, Colstrope), thzoaite, "clearing," "paddock," toft ,  
"piece of ground," "messuage," "homestead." To the Vikings also 
we owe the ridings of Yorkshire and Lincolnshire, from O.Norse 
thrithungr, "third part" and the wapentakes of Scandinavian Eng- 
land generally, from 0 .  Norse v a w - t a k ,  "taking of weapons." 
They had their own topographical terms, some of the commonest 
being found in the suffixes scoe, skew "wood," with, "wood," 
force, "waterfall," fell, "mountain," Norse breck and Danish 
brink 'cslope," wath, "ford," Norse slack, "shallow valley." Per- 
sonal names are very common as first elements in their place- 
names while in a few we have post-position of the personal name 
(e.g., Aspatria, lit. ash-Patrick), showing that the Norsemen when 
in Ireland must have learned the old Gaelic method of putting 
the personal name after the significant element. This name and 
others, such as Conzmondale, earlier Colnzandale, containing the 
O.Ir. name Colman show how common Gaelic names were among 
these Vikings who had intermarried with the Celts. In  gauging 
Scandinavian influence on the basis of place-names it should be 
borne in  mind that many Scandinavian words (e.g., biggin, fell) 
soon became part of the English speech and that certain Scandi- 
navian names such as  Harold soon came to be borne by persons 
of English descent, so that the presence of such elements in place- 
names is no certain proof of their Scandinavian origin. 

The main sphere of Norman-French influence on place-names 
has already been indicated, viz., its importance in changing the 
spelling and pronunciation of many of the older names. Such 
influence was specially common in the neighbourhood of the great 
castles and monasteries. They themselves often bore French, or 

a t  least Gallicised names, such as Richmond, Devizes, Belvoir, 
Rievaulx, Jervaulx. The traditional pronunciations of these names 
are Anglo-French in character and.thus it  is that we have Bewley 
for Beaulieu, Beaver for Belvoir, Rivers for Rievaulx, and Beau- 
mont commonly pronounced as Bearnont or Bewmont.  Knowl- 
edge of modern French is gradually ousting these in favour of 
pseudo-educated ones. Norman-French feudalism led to  the dis- 
tinguishing of one manor from another by the suffixing (or occa- 
sional prefixing) of the name of its feudal holder, whence such 
names as Stanstead Mountfitchet, Buckland Sororum (i.e., of 
the nuns), Bishop's Tawton. 

The more one studies the history of place-names the more one 
finds what a large proportion of them are really early in their 
origin. There are however two types which are definitely late. 
The type whereby a place came to be called Poynatts, Chequers, 
and the like, from the family names, Poynatt, Chequer, dates 
from the 14th century onwards. Place-names formed from 
phrases, often of a humorous character, such as Glororum (glower 
o'er 'em), Make ' e m  Rich, Bo-peep come even later, belonging 
as a rule to the 17th century or later. 

BIBLTOCRAPHY -Enzland. The English Plare-name Society, with 
the help of the British Academy, is carrying through a survey of 
English place-names and has published volumes on Bucks., Beds., 
Hunts, Worcs., the North Riding of Yorks. and Sussex, together with 
an Introductory volume and one on the Chief Elements (1924-. In 
progress). Skeat has volumes on Cambs., Beds., Hunts., Herts., Suf- 
folk, Berks. (1901-13), Moorman on the West Riding ( I ~ I O ) ,  Stenton 
on Berks. ( I ~ I I ) ,  Duignan on Staffs., Worcs., Warw. (1905-IZ), 
Baddeley on Gloucs., Bannister on Heref. (1913), Goodall on S.W. 
Yorks., Walker on Derbys. (1914), Alexander on Oxon. ( I ~ I Z ) ,  
Ekblom on Wilts. ( I Q I ~ ) ,  Sedgefield on Cumberland and Westmorland 
(191 j), Mawer on Northumberland and Durham (rgzo), Ekwall on 
Lancs., Gover on Middlesex (1922). Monographs on particular sub- 
jects are Ekwall on Place-names in -ing (1923) and on River-namer 
of E'ngbnd (1928), Lindkvist on Middle English Place-names of 
Scandinavian Origin ( I ~ I Z ) ,  Zachrisson, Anglo-Norman Influence on 
English Place-names (1909). Wales: No systematic work but Johnston, 
Place-names of England and Wales (1914) includes a good many. 
Scotland: Johnston, Place-names of Scotland (19031, and Watson, The 
Celtic Place-names of Scotland (1927). Ireland: Joyce, Origin and 
History of Irish names of places (1875-1901). Isle of Man: Kneen, 
Place-names of the Isle of Man (1926-28). 

France: Longnon, Les noms de lieu de la France (1920-23), incom- 
7 ' piere. 
Germany: Forstemann- Jellinghaus, Altdeutsches Namenbuch, Orts- 

namen (1913-16), including many Teutonic place-names from other 
Continental countries. 

Norway: Norske Gaardnavne (1897-1g19), Norske Elvenavne 
(1904)~ Indledning (1898) by Rygh, Olsen and others. Sweden: 
Sverges Ortnamn (1909-. In progress), Ortnamen i Goteborgs och 
Bohus Lan (1923-. In  progress), Lindroth, Vdra ortnamen (1923). 
Denmark: Danmarks Stednavne (1922-. In progress), Steenstrup, 
Indledende Studier (~gog),  De Danske Stednavne (1919). 

Holland: Nomina Geographica Neerlandica (1892-1901). Flanders: 
Woordenboek der Toponymie (1914-. In progress), Mansion, Oud- 
Gentsche Naamkunde (1924). 

The periodicals Namn och Bygd (1913-) and Zeitschrift fur Orts- 
namenforschung (rga6-) cover the chief European countries. 

(A. M.) 

PLACENTA, the organ by which the embryo is nourished 
within the womb of its mother. When the young one is born the 
placenta and membranes come away as the "afterbirth." The 
human placenta is a circular disk about 7 or 8 in. in diameter 
and I$ in. in thickness at  its centre, while at  its margin it is very 
thin and is continuous with the foetal membranes. I t  weighs 
about a pound. 

Mode of Formation.-Before each menstrual period, during 
the child-bearing age of a woman, the mucous membrane of the 
uterus hypertrophies, and, a t  the period, is cast off, but if a 
fertilized ovum reaches the uterus the casting off is postponed 
until the birth of the child. From the fact that the thickened 
mucous membrane lining the interior of the uterus is cast off 
sooner or later, it is spoken of as the "decidua." The fertilized 
ovum, on reaching the uterus, embeds itself in the already pre- 
pared decidua, and, as it enlarges, there is one part of the decidua 
lying between it  and the uterine wall ("decidua serotina" or 
"basalis"), one part stretched over the surface of the enlarging 
ovum ("decidua reflexa" or "capsularis") and one part lining the 
rest of the uterus ("decidua vera") (see fig. I) .  I t  is the decidua 
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basalis which is specially concerned in formation of the placenta. 
That part which is nearest the ovum is called the "stratum 
compactum," but farther away the uterine glands dilate and 
give a spongy appearance to the mucous membrane (stratum 
spongiosum). Processes from the surface of the ovum penetrate 
the stratum compactum and push their way into the enlarged 
maternal blood sinuses; these are the "chorionic villi." Later, 

DECIDUA VERA 

I 1 
FROM A.  H .  YOUNG AND A. ROBINSON,  IN  CUNNINGHAM,  "TEXT-BOOK OF ANATOMY' (OXFORD 
MEDICAL PUBLICATIONS)  

F I G .  1.-DIAGRAM REPRESENTING A VERY YOUNG HUMAN OVUM ALMOST 
IMMEDIATELY AFTER ITS ENTRANCE INTO THE DECIDUA.  T H E  PLACE O F  
ENTRANCE S T I L L  BEING COVERED WITH A P L U G  O F  F I B R I N  

the "allantoic" or "abdominal stalk" grows from the mesoderm 
of the hind end of the embryo into the chorionic villi which enter 
the decidua basalis, and in this blood-vessels push their way into 
the maternal blood sinuses. Eventually the original walls of 
these sinuses and the false amnion, disappear, and nothing sep- 
arates the maternal from the foetal blood except the delicate 
walls of the foetal vessels covered by undifferentiated, nucleated 
tissue ( s yncy t i um) ,  derived from the chorionic epithelium, so 
that the embryo is able to take its supply of oxygen and materials 
for growth from the blood of its mother and to give up carbonic 
acid and excretory matters. I t  is the gradual enlargement of the 
chorionic villi in the decidua basalis together with the intervillous 
maternal blood sinuses that forms the placenta; the decidua cap- 
sularis and Vera become pressed together as the embryo enlarges, 
and atrophy. The allantoic stalk elongates enormously, and in its 
later stages contains two arteries (umbilical) and one vein em- 
bedded in loose connective tissue known as "Wharton's jelly." 
At first the stalk of the yolk-sac is quite distinct from this, but 
later the two structures become bound together (see fig. z ) ,  as 
the "umbilical cord." A distinction must be made between the 
allantoic stalk and the allantois; the latter is an entodermal out- 
growth from the hind end of the mesodaeum o r .  primitive 
alimentary canal, which in the human subject only reaches a 
little way toward the placenta. The allantoic stalk is the mass 
of mesoderm containing blood-vessels which is pushed in front 
of the allantois and, as has been shown, reaches and blends with 
the decidua basalis to form the placenta. 

For further details see Quain's Anatomy,  vol. i. (London, 
1908) ; and, for literature, 0. Hertwig's Handbuclz der Entm'ckel- 
ungslehre (Jena) . 

Compara t ive  Anatomy.-If the placenta is to  be regarded 
as a close union between the vascular system of the parent and 
embryo, the condition may be found scattered throughout the 
phylum of the Chordata. I n  so lowly a member as Salpa, a 
placenta is formed, and the embryo is nourished within the body 
of its parent. In  some of the viviparous sharks, e.g. ,  the blue 
shark (Cacharias), the yolk-sac has ridges which fit into grooves 
in the wall of the oviduct and allow interchange between mater- 
nal and foetal blood. This is an example of an "umbilical pla- 
centa." In  the viviparous blennies (Zoarces viviparus),  among 
the teleostean fishes, 2 0 0  or 300 young are nourished in the hol- 
low ovary, which develops villi secreting nutritive material. 

The mammals are divided into Placentalia and Aplacentalia; 
in the latter group, to  which the monotremes and most marsupials 
belong, the ova have a great deal of yolk, and the young, born in 

a very immature condition, finish their development in their 
mother's pouch; but although these mammals have no allantoic 
placenta there is an intimate connection between the walls of the 
yolk-sac and the uterine mucous membrane, and so an umbilical 
placenta exists. The name Aplacentalia therefore only means 
that they have no allantoic placenta. Among the Placentalia the 
umbilical and allantoic placentae sometimes coexist for some 
time, as in the hedgehog, bandicoot and mouse. 

In  the Carnivora, elephant, procavia (Hyrax) and aard vark 
(Orycteropus), there is a "zonary-placenta" which forms a girdle 
round the embryo. I n  sloths and lemurs the placenta is dome- 
shaped, while in rodents, insectivores and bats, i t  is a ventral 
disk or closely applied pair of disks, thus differing from the dorsal 
disk of the ant-eater, armadillo and higher Primates, which is 
known as a "metadiscoidal placenta." Thus the form of the pla- 
centa is not an altogether trustworthy indication of the systemic 
position of its owner. In  the diffuse and cotyledonous placentae 
the villi do not penetrate very deeply into the decidua, and a t  
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L 1  
FROM A. H .  YOUNG AND A ROBINSON,  IN CUNNINGHAM,  "TEXT-BOOK OF AN4TOM13' (OXFORD 
MEDICAL PUBLICATIONS) 

F I G .  2 -DIAGRAM O F  T H E  LATER STAGE I N  THE DEVELOPMENT O F  T H E  
PLACENTA. SHOWING T H E  RELATIONS O F  THE FOETAL VILLI T O  THE 
PLACENTAL S I N U S E S ,  F U S I O N  O F  THE A M N I O N  WITH T H E  I N N E R  S U R F A C E  
O F  THE CHORION,  A N D  THE T H I N N I N G  O F  T H E  F U S E D  DECIDUAE 

birth are simply withdrawn, the decidua being left behind in the 
uterus, so that these placentae are spoken of as non-deciduate 
while other kinds are deciduate. 

For further details see S. W. W .  Turner, Lectures on the Cowzqflrative 
Anatomy of the Placenta (Edinburgh, 1876); A. Robinson, Mam- 
malian Ova and the Formation of the Placenta," Journ. Anat. and 
Phys. (1904) xxxviii., 186, 325. For literature up to 1906, R. Wieders- 
heim's Comparative Anatomy of Vertebrates, trans. and adapted 
by W. N. Parker (London, 1907) ; 0 .  Terasaki, Ueber die Githerfaser- 
strzccturen i. d. nzenschlichen Placenta, Ztschr. f .  Geburtsh. u. Gyn., 
92, 94 (1927, bibl.) ; J. W. Williams, Placenta circz~mvallata. Am. J .  
Obst. and Gyn., 13, I (1927, bibl.) ; H. Westermark, Weight o f  the 
Human Placenta relative to that of the Foetus, etc., Acta Obst. et Gyn. 
Scandin., 4, 249 (1925-26, bibl.), and F. L. Adair and H. Thelander, 
Am. J. Obst. and Gyn., lo, 172 (1925, bibl.) ; H. Richter, Zur Physiol- 
ogle u .  Morphologie der Plarenta, Arch. f .  Gyn., 124, 557 (1925, bibl.) ; 
J. E.. Davis, B. V. Kellog and A. L. Amolsch, Anatomical and Clinical 
Studzes upon 875 placentae, Am. J. Obst. and Gyn., 7, 637 (1924, 
bibl.) ; G. I. Strachan, Physiology of the placenta, J .  Obst. and Gyn., 
Brit. Emp., 32, 89 (1925, bibl.) ; 0. Grosser, Vergleichende u .  mensch- 
liche Place%tationslehre, in Halban and Seitz, Biologie u .  Pathologie 
d. Weibes, vol. vi., part I ,  p. 41 (bibl.) ; H. A. Dietrich, Biologie 
der Placenta, ibid. p. 195 (bibl.) ; H. Hinselman, Nornzales u. path. 
Verhalten der Placenta u. d.  Fruzhtwassers, ibid. p. 241 (bibl.). 
PLACERS, the common name given to the  alluvial deposits 

in which gold frequently occurs. They consist of sand and gravel 
deposited by existing or former streams of water carrying de- 
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tritus of gold-bearing rocks. Other metals, e.g., tin, are similarly 
deposited. The gold of the placers consists of grains called "gold- 
dust" and larger pieces, rounded by attrition, called "nuggets." 
The placer of an ancient stream may be deep-lying because cov- 
ered since its formation with other deposits or even lava. (See 
GOLD : hfi?zz~zg n?zd A1lrtallz(rgy.) 

PLAGIARISM, an appropriation or copying from the work 
of another, in literature or art, and the passing off of the same 
as original. The Lat. plagiarizu meant a kidnapper, stealer or 
abductor of a slave or child, though it  is also used in the modern 
sense by Martial (I. 53, 9) .  (See COPYRIGHT.) 

PLAGIOCLASE, an important group of rock-forming min- 
erals constituting an isomorphous series between albite felspar and 
anorthite felspar. The intermediate members are soda-lime 
felspar which in their crystallographical, optical and other physi- 
cal properties vary progressively between the two extremes, albite 
(Ab) NaAlSi,O,, and anorthite (An) CaAlSi,O,. The name 
plagioclase is derived from the Gr. ~Xhy ios ,  "oblique." and 
K X ~ V ,  "to break," in allusion t o  the oblique angle between the 
cleavages. Names are applied to members of the plagioclase group 
1 - T I . - -  L - 1  lalliilg ut3Lween certain arbitrary composition Emits, those now 
commonly adopted being albite (Ab,,,-Ab,), oligoclase (Abon- 
Ab,,), andesine (Ab,,-Ab,,) lsbradorite (Ab,,-Ab,,), bytownite 
(Ab,,-Ab,,), anorthite (AblbAnlO,). The pure end members are 
practically unknown in nature. All the plagioclases crystallize in 
the triclinic system, and as members of an isomorphous series 
show closely similar crystallographic constants. They possess a 
perfect cleavage parallel to  the basal pinacoid (001) and a less 
pronounced cleavage parallel to the pinacoid (OIO), the angle be- 
tween the two cleavages varying progressively from 86" 24' in 
albite to 85' 50' in anorthite. The molecular volumes are closely 
similar (Ab 100.1) (An 101.5). The habit of well-formed crystals 
is usually tabular on the plane 010, sometimes flattened parallel 
to OOI or, as in microlitic plagioclases of volcanic rocks, elongated 
in the direction of the edge OOI :ore. Twinning is a very important 
character of the plagioclases, being almost invariably present and 
affording a ready means of distinguishing them from other fel- 
spars. The chief twin laws are the Carlsbad, albite and pericline; 
the latter two, being commonly polysynthetic, give rise to numer- 
ous thin lamellae, which are the cause of the fine striations seen 
on cleavage planes, and of the banded character visible in thin 
sections of the minerals examined in polarized light. 

With the exception of the sodic end member (albite), which, 
owing to the high viscosity of its melts, is with difficulty crystal- 
lized, the plagioclases are readily prepared from dry melts of the 
component oxides. They show a continuous melting curve, the 
intermediate members exhibiting a melting interval. The temper- 
atures of beginning of melting (solidus) have been determined in 
the laboratory for compositions ranging from pure An to Ab,An,, 
and of completion of melting (liquidus) for a range An to Ab,- 
An,. These data are shown below. 

Temperature of Temperature 
beginning of of completion 

melting of melting 
Composition (solidus) (liquidus) 

Albite (AbuaAn?) . . . . I,IOO"C - 
Oligoclase (.4buAnl) . . . . 1,175"c 1,36aOC 
Andesine (AbaAn~) , . . . ~,zog"C 13394°C 
Andesine-Labradorite (AblAnl) . 1,287"C 1,45o0C 
Labradorite (AblAn2) . . . 1,372'C 1,490"c 
Bytownite (Ab1.4n;) . . . . r,46SoC 1,521OC 
Anorthite(Anloo) , . . . l , j j o ° C  1,55o0C 

The density and mean refractive index of the plagioclase felspars 
vary progressively, the extremes being albite, D = 2 . 6 0 5 , ~  = 1.530; 
anorthite. D = 2.765,p= 1.587. 

Since the plagloclases are of great importance in petrology 
much detailed study of their optical properties has been under- 
taken, so that it is now possible to determine by simple examina- 
tion of thin slices of these minerals the exact chemical composi- 
tion and crystallographic orientation of the selected section. For 
this purpose, the chief determinations are the refractive indices, 
and the optical extinctions of oriented sections, principally on 

cleavage flakes (001 and OIO), sections cut perpendicular to  the 
optic axes and bisectrices, and especially those perpendicular to  
the plane of albite twinning (010) in multiple-twinned crystals. 
Other optical determinations are available for discriminating the 
various members of the group. 

BIBLIOGRAPHY.-For a detailed summary of the opticaI characters, 
and their employment in the recognition of the quantitative composi- 
tion of the felspars, the following should be consulted: H. Rosen- 
busch, Mikroskopische Physiographic der ilfineralien und Gesteine 
(Band i., Zweite Hilfte, j Auflage, revised by 0 .  Miigge, 1927) ; 
L. Duparc and M. Reinhard, "La DCtermination des Plagioclases" 
(Mem. Soc. Phys. Hist. Nat. Gendve, XI., 1924, fasc. I.) ; A. N. 
Winchell, Elements of Optical Mineralogy (pt. 2, 1927, pp. 277-341). 
For a recent preliminary X-ray study of the plagioclase felspars, 
reference may also be made to E. Schiebold, Fortschritte der 
Mineralogie, Kristallographie und Petrographic (Band xii., 1927, 
pp. 78-82). A more detailed account of the occurrence of the varlous 
members is given under ALBITE, OLIGOCI.ASE, ANDLSINE, LABRADORITE, 
BYTOWNITE, ANORTIIITE. See also FELSPAR. (C. E. T.) 

PLAGUE, in medicine, a term formerly given to any epldemic 
disease causing a great mortality, but now confined to a speclfic 
infectiocs fever caused by b. pestis. 

His to ry  t o  1880.-The firqt historical notice of the plague is 
contained in a fragment of the physician Rufus of Ephesus, who 
lived in the time of Trajan, preserved in the Collections of Ori- 
basiusl. Rufus speaks of the buboes called pestilential as being 
specially fatal and as being found chiefly in Libya, Egypt and 
Syria. This passage shows the antiquity of the plague in northern 
Africa, which for centuries was considered as its home. I t  is not till 
the 6th century of our era, that we find bubonic plague in 
Europe, as a part of the great cycle of pestilence, which lasted 
fifty years, and spread over the whole Roman world, beginning in 
maritime towns and radiating inland. I n  another direction it  ex- 
tended from Egypt along the north coast of Afr~ca. Whether the 
numerous pestilences recorded in the 7th century were the plague 
cannot now be said; but it is possible the pestilences in England 
chronicled by Bede in the years 664, 672, 679 and 683 may have 
been of this disease, especially as in 690 pestis inguinaria is again 
recorded in Rome. 

I n  the great cycle of epidemics in the 14th century known as the 
Black Death, some a t  least were bubonic plague. The mortality 
of the black death was, as is well known, enormous. I t  is estimated 
in various parts of Europe a t  two-thirds or three-fourths of the 
population in the first pestilence, in England even higher; but 
some countries were much less severely affected. Hecker calculates 
that one-fourth of the population of Europe, or 25 millions of 
persons, died in the whole of the epidemics. 

The Great Plague of London.-The great plague of 1664- 
1665 must not be regarded as  an isolated phenomenon. Plague had 
recurred frequently in  all parts of Europe in the I j th ,  16th and 
I 7th centuries. Nevertheless in London the preceding years had 
been unusually free from plague, and ir was not mentioned in the 
bills of mortality till in the autumn of 1664 (Nov. 2 )  a few isolated 
cases were observed in Westminster and a few occurred in the fol- 
lowing winter, which was very severe. About May 166 j the disease 
again became noticeable and spread, but somewhat slowly. Bog- 
hurst, a contemporary doctor, notices that it crept down Holborn 
and took six months to  travel froin the western suburbs to  the 
eastern through the city. The  mortality rapidly rose from 43 in 
May to 590 in June, 6,137 in July, 17,036 in August, 31,159 in 
September, after which it  began to decline. The total number of 
deaths from plague in that year, according to the bills of mortality, 
was 68,596, in a population estimated a t  460,000, out of whom two- 
thirds are supposed to have fled to  escape the contagion. This 
number is likely to be underestimated, since of the 6,432 recorded 
deaths from spotted fever many were probably really from plague, 
though not declared so to  avoid painful restrictions. I n  December 
there was a sudden fall in the mortality which continued through 
the winter; but in 1666 nearly 2,000 deaths are recorded. 

According to some authorities, the plague was imported into 
London by bales of merchandise from Holland, which came 
originally from the Levant; according to others it  was introduced 

'Lib. xliv, cap. 17-Oeuvres de Oribase, ed. Bussemaker and Darem- 
berg (Paris, 18511, iii. 607. 
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by Dutch prisoners of war. From London the disease spread 
widely over England. 

After 1666 there was no epidemic of plague in London or any 
part of England, though sporadic cases appear in bills of mortality 
up to 1679; and a column filled up with "on was left till 1703, 
when i t  finally disappeared. The disappearance of plague in 
London was attributed to  the Great Fire, but no such cause existed 
in other cities. I t  has also been ascribed to quarantine, but no 
effective quarantine was established till 1720, SO that the cessa- 
tion of plague in England must be regarded as spontaneous. 

But this was no isolated fact. A similar cessation of plague was 
noted soon after in the greater part of western Europe. I n  1666 a 
severe plague raged in Cologne and on the Rhine, which was pro- 
longed till 1670 in the district. I n  the Netherlands there was 
plague in 1667-1669, but there are no definite notices of i t  after 
1672. France saw the last plague epidemic in 1668, till i t  reap- 
peared in 1720. I n  the years 1675-1684 a new plague epidemic 
appeared in North Africa, Turkey, Poland, Hungary, Austria and 
Germany, progressing generally northward. Malta lost 11,ooo 
persons in 1675. The plague of Vienna in 1679 was very severe, 
causing 76,000 or probably more deaths. Prague in 1681 lost 83,000 
by plague. Dresden was affected in 1680, Magdeburg and Halle 
in  1682-in the latter town with a mortality of 4,397 out of a 
population of about 10,ooo. Many North German cities suffered 
about the same time; but i n  1683 the plague disappeared from 
Germany till the epidemic of 1707. I n  Spain i t  ceased about 
1681; in Italy certain cities were attacked till the end of the 
century, but not later (Hirsch). 

The plague-epidemics in Egypt between 1833 and 1845 are 
very important in  the history of plague, since the disease was 
almost for the first time scientifically studied in its home by 
skilled European physicians, chiefly French. The disease was 
found to be less contagious than reported to be by popular tradi- 
tion, and most of the French school went so far as to  deny the 
contagiousness of the disease altogether. 

An outbreak of plague in 1878-1879 on the banks of the Volga 
caused a panic throughout Europe and most European govern- 
ments sent special commissions t o  the spot. The British com- 
~lissioners were Surgeon-Major Colvill and Dr. J. F. Payne, who, 
like all the foreign commissioners, arrived when the epidemic was 
over. I n  the opinion of Dr. Payne the real beginning of the disease 
was in the year 1877, in the vicinity of Astrakhan, and the sudden 
development of the malignant out of a mild form of the disease 
was no more than had been observed in other places. 

P l a g u e  in India.-It used to be held as a maxim that plague 
never appeared east of the Indus; nevertheless i t  was observed 
during the 19th century in more than one distinct centre in India. 
So long ago as 181 j the disease appeared in Guzerat, Kattywar 
and Cutch, "after three years of severe famine." I t  reappeared 
early next year, in the same locality, when it extended to Sind as  
fa r  as Hyderabad, and in another direction south-east as far as 
Ahmedabad and Dhollerah. But it  disappeared from these parts 
in 1820 or early in 1821, and was not heard of again till July 1836, 
when a disease broke out into violence a t  the town of Pali in 
Marwar in Rajputana. I t  spread from Pali to  the province of 
Meywar, but died out spontaneously in the hot season of 1837. 

I n  1823 (though not officially known till later) an epidemic 
broke out a t  Kedarnath i n  Garhwal, a sub-district of Kumaon 
on the south-west of the Himalayas, on a high situation. I n  1834 
and 1836 other epidemics occurred, which a t  last attracted the 
attention of the government. In  1849-1850, and again in  1852, the 
disease raged very severely and spread southward. I n  1853 Dr. 
Francis and Dr. Pearson were appointed a commission to inquire 
into the malady. I n  1876-1877 another outbreak occurred. The 
symptoms of this disease, called maha murree or mahamari by 
the natives, were precisely those of oriental plague. The feature 
of blood-spitting, to  which much importance had been attached, 
appeared to be not a common one. A very remarkable circuin- 
stance was the death of animals (rats, and more rarely snakes) a t  
the outbreak of an epidemic. The rats brought up blood, and 
the body of one examined after death by Dr.  Francis showed an 
affection of the lungs. 

His to ry  Since 1880.-In 1880 plague existed or had existed 
within ten years, in the following parts of the world: ( I )  Beng- 
hazi, Africa; (2) Persian Kurdistan; (3) Irak, on the Tigris and 
Euphrates; (4) the Asir country, western Arabia; ( 5 )  on the 
lower Volga, Russia; (6) northern Persia and the shores of the 
Caspian; (7) Kumaon and Garhwal, India; (8) Yunnan and 
Pakhoi, China. 

The most striking feature of the early history of plague is 
the gradual retrocession of plague from the west, after a series 
of exceedingly destructive outbreaks extending over several cen- 
turies, and its disappearance from Europe. Western countries 
were the first t o  be freed from its presence, namely, England, 
Portugal and Spain. From all these i t  finally disappeared about 
1680, a t  the close of a period of pandemic prevalence. Northern 
and central Europe became free about 1714, and the south of 
France in 1722. The last outbreak in northern Russia occurred 
in 1770. After this plague only appeared in the south-east of 
Europe, where in turn it gradually died away during the first half 
of the 19th century. I n  1841 its long reign on this continent 
came to an end with an isolated outbreak in Turkey. From that 
time until quite recently i t  remained extinct, except in the East. 
The province of Astrakhan, where a very small and limited out- 
break occurred in 1878, is politically in Europe, but geographi- 
cally it  belongs rather to  Asia. And even in the East plague was 
confined to more or less clearly localized epidemics; it  showed no 
power of pandemic diffusion. I n  short, if we regard the history of 
this disease as a whole, i t  appears to  have lost such power from the 
time of the Great Plague of London in 1665, which was part of 
a pandemic wave, until the present day. There was not merely 
a gradual withdrawal eastwards lasting nearly two hundred years, 
but the outbreaks which occurred during that  period, violent a s  
some of them were, showed a constantly diminishing power of 
diffusion and an increasing tendency to localization. The sudden 
reversal of that long process is therefore a very remarkable oc- 
currence. Emerging from the remote endemic centres to  which 
it had retreated, plague has once more taken its place among the 
zymotic diseases with which modern science has to reckon. 

Diffusion.-Visitations of cholera can be traced definitely to  a 
point of origin often in  India. (See CHOLERA.) Similarly, though 
not with equal precision, a wave of influenza was shown t o  have 
started from central Asia in the spring of 1889, to  have travelled 
through Europe from east to  west, to have been carried thence 
across the sea to America and the Antipodes, until i t  even- 
tually invaded every inhabited part of the globe (see INFLU- 
ENZA). I n  both cases no doubt remains that the all-important 
means of dissemination is human intercourse. The movements 
of plague cannot be followed in the same way. With regard t o  
origin, several endemic centres are now recognized in Asia and 
Africa, namely, ( I )  the district of Assyr in Arabia, on the east- 
ern shore of the Red Sea; (2) parts of Mesopotamia and Persia; 
(3) the district of Garhwal and Kumaon in the North-West Prov- 
inces of India; (4) Yunnan in China; ( 5 )  East and Central 
Africa. The last was discovered by Dr. Koch. 

The following is a list of countries in which plague is known to 
have been present in each year (see Local Government Board's 
Reports) : 1880, Mesopotamia; 1881, Mesopotamia, Persia and 
China; 1882, Persia and China; 1883, China; 1884, China and 
India (as mahamari) ; 1885, Persia; 1886, 1887, 1888, India (as 
mahnmari); 1889, Arabia, Persia and China; 1890, Arabia, Persia 
and China; 1891, Arabia, China and India (as mahamari) ; 1892, 
Mesopotamia, Persia, China, Russia (in central Asia); 1893, 
Arabia, Persia, China, Japan, Russia, East Africa, Madagascar and 
China and India (as malzamari); 1895, Arabia and China; 1896, 
Arabia, Asia Minor, China, Japan, Russia and India (Bombay); 
1897, Arabia, China, Japan, India, Russia and East Africa; 1898, 
Arabia, Persia, China, Japan, Russia, East Africa, Madagascar and 
Vienna; 1899, Arabia, Persia, China, Japan, Mesopotamia, East 
Africa, West Africa, Philippine Islands, Straits Settlements, 
hfadagascar, Mauritius, RCunion, Egypt, European Russia, 
Portugal, Sandwich Islands, New Caledonia, Paraguay, Argen- 
tine, Brazil: 1900, to  the foregoing should be added Turkey, 
Australia, California, Mexico and Glasgow; in 1901, Soutll Africa 
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and in 1902 Russia, chiefly a t  Odessa. 

In  1896 plague appeared in the city of Bombay; the infection 
spread gradually and slowly a t  first, but during the first three 
months of 1897 not only was the town of Bombay severely 
affected, but district after district in the presidency was attacked, 
notably Poona, Karachi, Cutch Mandvi, Bhiwandi and Daman. 
The following figures give the mortality for Bombay and Bengal, 
as well as the total mortality in India. 

I n  1900, there was an outbreak of plague in Australia. The 
total number of cases reported in Queensland was only 123, with 
53 deaths. I n  Sydney there were 303 cases, with 103 deaths, a 
case mortality of 34%. The infection is supposed to have been 
brought from Noumea, in New Caledonia, where it  was present a t  
the end of 1899. Plague in Glasgow was on a still smaller scale. 
I t  began, so far  as could be ascertained, in August 1900, and 
during the two months it  lasted there were 34 cases and 1 5  deaths. 
Once more the disease was not a t  first recognized, and its origin 
could not be traced. I n  1901 plague invaded South Africa, and 
obtained a distinct footing both a t  Cape Town and Port Eliza- 
beth. The total number of cases down to July was 760, with 362 
deaths; the number of Europeans attacked was 196, with 68 
deaths, the rest being natives, Malays, Indians, Chinese and 
negroes. With regard to  Great Britain, a few ship-borne cases 
had to be dealt with a t  the ports. 

Causation.-Plague is a specific infectious fever, caused by 
the bacillus pestis, which was identified in 1894 by Kitasato, and 
subsequently, but independently, by Yersin (see BACTERIA and 
DISEASE). I t  is found in the buboes in ordinary cases, in the blood 
in the so-called "septicaemic" cases, and in the sputum of pneu- 
mmic  cases. It may also be present in the urine. Post mortem i t  
is found in great abundance in the spleen and liver. Nothing is 
known of its natural history outside the body, but on cultivation 
it is apt  to  undergo numerous involution forms. I ts  presence in 
a patient is regarded as positive diagnostic proof of plague; but 
failure to  find or to  identify it  does not possess an equal negative 
value, and should not be too readily accepted. I t  is quite clear, 
from the extreme variations in the severity of the illness, that the 
resisting power of individuals varies greatly. According to the 
Plague Research Committee of Bombay, the predisposing causes 
are "those leading to a lower state of vitality," of which insuffi- 
cient food is probably the most important. There is no evidence 
that age, sex or race exercises a distinct predisposing influence. 
The largest incidence in Bombay was on young adults; but then 
they are more numerous and more exposed to infection, because 
they go about more than the younger and the older. Similarly, 
the comparative immunity of Europeans in the East may be ex- 
plained by their different conditions of life. I t  is doubtful whether 
the distinction drawn between pestis nzinor and pestis major has a 
real aetiological basis. Very mild cases .occurring in the course of 
an outbreak of typical plague may be explained by greater power 
of resistance in individuals, but the epidemic prevalence of a 
mild illness preceding the appearance of undoubted plague sug- 
gests some difference or modification of the exciting cause. Of 
course plague does not stand alone in this respect. Epidemic out- 
breaks of other diseases-for instance, cholera, diphtheria and 
typhoid fever-are often preceded and followed by the preva- 
lence of mild illness of an allied type. 

Cl in ica l  Characters--One of the results of recent observation 

is the classification of plague cases under the three heads: ( I )  
bubonic; (2) pneumonic, (3) septicaem~c. This classihcation is 
a clinical one, and the second and third varieties are just as much 
plague as the first. I t  is necessary to say this, because a mis- 
leading use of the word "bubonic" has given rise to the erroneous 
idea that true plague is necessarily bubonic, and that non-bubonic 
types are a different disease altogether. 

The illness varies within the widest limits, and exhibits all 
gradations of severity, from a mere indisposition, which may pass 
almost unnoticed, to an extreme violence, only equalled by the 
most violent forms of cholera. The mild cases are always bubonic; 
the other varieties are invariably severe, and almost always fatal. 
Incubation is generally from four to six days, but it  has been 
observed as short as thirty-six hours and as long as ten days 
(Bombay Research Committee). As a rule the onset is sudden 
and well marked. 

( I )  Bubonic cases usually constitute three-fourths of the 
whole, and the symptoms may therefore be called typical. I n  a 
well-marked case there is usually an initial rigor-in children 
convulsions-followed by a rise of temperature, with vomiting, 
headache. giddiness, intolerance to light; pain in epigastrium. back 
and limbs; sleeplessness, apathy or delirium. The headache is 
described as splitting; delirium is of the busy type, like delirium 
tremens. The temperature varies greatly; it  is not usually high 
on the first day-from 101' to 103'-and may even be normal, 
but sometimes it rises rapidly to 104' or l o j O  or even 107' F; a 
fall of two or  three degrees on the second or third day has fre- 
quently been observed. The eyes are red and inflamed; the tongue 
is somewhat swollen, and a t  first covered with a thin white fur, 
except a t  the tip and edges, but later it is dry, and the fur  yellow 
or brownish. Prostration is marked. Constipation is the rule a t  
first, but diarrhoea may be present, and is a bad sign. A char- 
acteristic symptom in severe cases is that the patient appears 
dazed and stupid, is thick in speech, and staggers. The condition 
has often been mistaken for intoxication. There is nothing, how- 
ever, in all these symptoms positively distinctive of plague, unless 
it  is already prevalent. The really pathognomonic sign is the 
appearance of buboes or inflamed glands, which happens early in 
the illness, usually on the second day; sometimes they are present 
from the outset, sometimes they cannot be detected before the 
third day, o r  even later. The commonest seat is the groin, and 
next to  that the axilla; the cervical, submaxillary and femoral 
glands are less frequently affected. Sometimes the buboes are 
multiple and on both sides, but more commonly they are unilat- 
eral. The pain is described as lancinating. If left, they usually 
suppurate and open outwards by sloughing of the skin, but they 
may subside spontaneously, or remain hard and indurated. 
Petechiae occur over buboes or on the abdomen, but they are not 
very common, except in fatal cases, when they appear shortly 
before death. Boils and carbuncles are rare. 

( 2 )  Pneumonic plague was observed and described in many of 
the old epidemics, but its precise significance was first recognized 
by Childe in Bombay. H e  demonstrated the presence of the bacilli 
in the sputa, and showed that the inflammation in the lungs was 
set up by primary plague infection. The pneumonia is usually 
lobular, the onset marked by rigors, with difficult and hurried 
breathing, cough and expectoration. The prostration is great and 
the course of the illness rapid. The breathing becomes very 
hurried-forty to sixty respirations in the minute-and the face 
dusky. The expectoration soon becomes watery and profuse, with 
little whitish specks, which contain great quantities of bacilli. 
The temperature is high and irregular. The physical signs are 

I those of broncho-pneumonia; oedema of the lungs soon super- 
venes, and death occurs in three or four days. 

I (3) In  septicaemic cases the symptoms are those of the bu- , bonic type, but more severe and without buboes. Prostration and 
1 cerebral symptoms are particularly marked; the temperature 

rises rapidly and very high. The patient may die comatose within 
twenty-four hours, but more commonly death occurs on the sec- 

, ond or third day. Recovery is very rare. 
1 The case mortality of plague still remains exceedingly high. 
The lowest recorded is 34% in Sydney, and the highest 95% a t  



PLAICE-PLAINFIELD 
Hong Kong in 1899. During the first few weeks in Bombay it  
was calculated by Dr. Viegas to be as high as 99%. I t  is  very 
much higher emong Orientals than among Europeans. I n  the 
Bombay hospitals it  was about 70% among the former, and be- 
tween 30% and 40% among the latter, which was much the same 
as in Oporto, Sydney and Cape Town. I t  appears, therefore, that 
plague is less fatal to  Europeans than cholera. The average 
duration of fatal cases is five or six days; in the House of Correc- 
tion a t  Byculla, where the exact period could be well observed, 
it  was five and a half days. Patients who survive the tenth or 
twelfth day have a good chance of recovery. Convalescence is 
usually prolonged. Second attacks are rare, but not unknown. 

Diagnosis.-When plague is prevalent in a locality, the diag- 
nosis is easy in fairly well-marked cases of the bubonic type, but 
less so in the other varieties. When i t  is not prevalent the 
diagnosis is never easy, and in pneumonic and septicaemic cases 
i t  is impossible without bacteriological assistance. The earliest 
cases have hardly ever been even suspected at  the time in any out- 
break in a fresh locality. I t  may be taken a t  first for almost any 
fever, particularly typhoid, o r  for venereal disease or lymphangitis. 
I n  plague countries the diseases with which it  is most liable to be 
confounded are malaria, relapsing fever and typhus, or broncho- 
pneumonia in pneumonic cases. 

Dissemination.- The investigations of the Indian plague com- 
mission working in conjunction with the advisory committee 
showed that bubonic and septicaemic plague are transmitted by 
the agency of fleas. Highly susceptible animals are not infected 
by  their plague-stricken fellows so long as  fleas are excluded from 
the cages, but with the introduction of these ectoparasites the 
disease forthwith spreads from the sick t o  the healthy. Sub- 
sequent experience has confirmed the main findings of the com- 
mission, and outbreaks of human plague are unquestionably mere 
extensions of preceding or concurrent plague affecting animals. 
Rats (Rattus rattus) are of outstanding importance as reservoirs 
of infection through their close association with man, but mar- 
mots (Arctomys bobac), gerbilles ( Tatera lovengulae) and ground 
squirrels (Citellus beecheyi) have been responsible for  epidemic 
outbreaks in China, South Africa and California respectively. 

The plague commission concluded that the disease can be trans- 
mitted by the faeces of infected fleas, but did not state that this 
is the usual method of spread. Bacot and Martin later demon- 
strated that the entrance to the flea's stomach becomes obstructed 
by a mass of plague bacilli. Such fleas in their persistent efforts 
to  feed merely succeed in distending the gullet with blood, which, 
now contaminated, regurgitates on to the skin of the host. The 
organisms then enter the body either through the flea's bite or 
through some abrasion of the skin. 

The flea most commonly incriminated as a plague-vector is 
Xenopsylla cheopis, but several other species of rat fleas (Cerato- 
phyllus fasciatw, Stivalius altalae), the common mouse flea (Lep- 
topsylla wzzcsculi), the dog flea (Ctenocephalus canis), a marmot 
flea (Ceratophyllus silantievi) and the human flea (Pulex irritans), 
amongst others, are proven carriers of plague. 

Epidemiology.-Laborious studies on the biology of fleas 
have added to our knowledge of the epidemiology of plague. 
These insects cannot withstand desiccation, and their survival 
apart from their host is proportional to  the rate a t  which they 
lose moisture. Bacot and Martin (1924) found tlie water content 
of fleas to  be 80% of their weight, and death occurred before the 
loss of water had reached 60% of their weight. This goes far 
t o  explain the observation that plague does not maintain itself 
in epidemic form when the temperature rises above 80" F, accom- 
panied by a saturation deficiency of over -30 of an inch. 

The seasonal variations in the spread of plague have been 
recognised for many centuries. I n  temperate countries epidemics 
attain their maximum in the summer months, whereas in tropical 
climates the onset of hot, dry weather brings an existing epidemic 
to  a n  end. I n  each case, the peak of the plague curve coincides 
with meteorological conditions most favourable to  the activity 
and longevity of fleas. I n  contradistinction to the foregoing, 
pneumonic plague, once established, spreads independently of 
animals and fleas. I n  outbreaks of ordinary plague, a secondary 

involvement of the lungs supervenes in a small proportion of 
cases, and if atmospheric and environmental conditions favour the 
survival and transmission of the bacilli an epidemic of pneumonic 
plague may result, the virus being transmitted from the cougher 
to  the victim up to a range of about three feet. 

T r e a t m e n t  and Prophylaxis.-Unfortunately, there is no 
plague specific. Serum, to  be really effective, must be given before 
the symptoms of the disease are manifest, an impossible procedure 
in most cases. Still, when available, serum should be administered 
intravenously in doses of 80-100 c.c.'s, and repeated. Some ad- 
vocate injection of tincture of iodine (7-10 minims), or other 
antiseptics, intravenously, and also into the buboes. These 
measures are of doubtful benefit. Buboes showing signs of sup- 
puration should be incised. Otherwise, treatment is  on general 
lines, and cardiac stimulants should be administered early. 

So long as members of a community are content t o  live in  
association with rats and fleas correlative plague is a likely result. 
Meanwhile, plague prophylaxis consists mainly of warfare against 
rats, in  the hope of ultimately banishing them from human habita- 
tions and from contact with man. Any general elimination of these 
pests over wide areas is  a slow, costly and usually impracticable 
affair, and all that can be achieved in most cases is some degree 
of palliation by  rat-proofing of grain stores, wharves and other 
places which serve as centres for the dissemination of plague. 
Destruction of rats by  trapping and poisoning is a commendable 
procedure, but of itself will never eradicate endemic plague, fo r  
the losses in  the rat  population are quickly made good if sur- 
vivors are provided with food and harbourage. An important 
measure of personal prophylaxis is inoculation with anti-plague 
vaccine, which affords a good degree of protection. Persons enter- . 
ing plague-infected houses should wear gaiters, and otherwise 
render their clothing a s  flea-proof a s  possible; if there is any 
suspicion of pneumonic plague, goggles, and masks made of sev- 
eral layers of fine gauze, should be worn without fail. 

B I B L I O G R A P H Y . - J O ~ ~  of Hygiene, Plague Supplements (1912-7) ; 
League of Nations Report, ch. 130, Prevalence of Epidemic Disease 
in the Far East (Geneva, 1923) ; Ministry of Health, Report 19, 
Hydrogen Cyanide for Fumigation Purposes (1923) ; Sir L. Rogers, 
Recent Advances in Tropical Medicine (London, 1928, bibl.) ; J. A. 
Mitchell, J. H. H. Pirie and A. Ingram, The Plague Problem tn South 
Africa; Historical Bacteriological and Entornological Studies, Vol. fii. of 
Publications of the South African Institute of Medical Research (1997, 
bibl.) ; J. H. L. Cumpston and F. MacCallum, History of Plague in 
Australia, 1900-1923, Dep. of Health of Commonwealth of Australia, 
Service Publication No. 32 (Melbourne, 1926, bibl.) ; Wu Lien-Tzh, 
Treatise on Pneumonic Plague, Pubs. League of Nations iii., Health in. 
13, C. H. 474 (Geneva, 1926, bib'l.) ; B. J. Lloyd, Plague; Past, Present 
and Future, Journ. Amer. Med. Assn., 1925, LXXXV., 729 (bibl.). 

(J .F.P. ,A.SL. ,H.L.  HE.) 

PLAICE (Pleuronectes platessa), a flat-fish that ranges from 
Iceland and northern Europe to south of Great Britain, and one 
of the most important commercial fishes of the North sea. Other 
species of somewhat similar form, with large eyes on  the right 
side and with a small terminal mouth, are the dab and flounder; 
from these the plaice is easily distinguished b y  the red spots 
scattered over the body. The pharyngeal bones are strong and 
bear large blunt teeth, used for crushing the shells of the bivalves 
that are the principal food of this species. A length of more 
than 30 in. and a weight of 8 lb. may be attained, bu t  nearly all 
the fish marketed are less than half that length. 

PLAINFIELD, a city of Union county, New Jersey, U.S.A., 
24 m. W. by S. of New York city; served b y  t h e  Baltimore and 
Ohio, the Central of New Jersey and the  Reading railways. Pop. 
(1930) 34,422; and 37,469 in 1940 by  federal census. With the 
adjacent boroughs of North Plainfield and South Plainfield the 
population of "the Plainfields" was 53,434. At an altitude of 105 
ft .  near the Watchung hills, Plainfield is a residential suburb of 
New York. There are five golf courses in and near the city. A 
number of manufacturing plants had an aggregate output in 1940 
valued at  $~~,ooo ,ooo .  The city's assessed valuation for 1941 was 
$59,028,340 and the total tax rate $4.23 for each $100 valuation. 
Settlement there dates from 1684 by colonists from Scotland. 
Around a gristmill built on Green brook in 1760 and a Quaker 
meetinghouse (still standing) removed from its ancient site 
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(1713) to  its present location in 1788. there was formed a village 
named Milltown. Upon the openlng of a U.S. post ofice in 1800 
the name was officially changed to Plainfield which became an in- 
corporated city in 1869. The free public school system in the 
state of New Jersey was started there in 1847. 

PLAINS INDIANS. The tribes of the central portion of the 
North American continent, on the open plains and parkland 
prairies extending from Alberta and Saskatchewan to Texas and 
from the Rocky Mountains almost to  the Mississippi river, formed 
a natural unit, both in environment and culture. Essentially, this 
territory is the habitat of the American bison (buffalo); and on 
this animal the Plains tribes primarily depended for food, shelter, 
clothing and many utensils, and to its habits many of their cus- 
toms were adapted. The eastern tribes, in the prairies, seasonally 
combined bison hunting and maize farming; the western ones, 
in  the plains proper, were wholly nomadic. Originally, they trans- 
ported their tents and belongings on travois frames dragged by  
dogs. After the introduction of the horse by the Spaniards, be- 
ginning about 1650, this animal gradually replaced the dog, trlbai 
movements became freer, while their numbers augmented and 
their culture elaborated. They camped in large circles of tepees, 
conical tents of bison skins supported by long poles leaning on a 
primary tripod (or four poles)-a highly specialized, convenient 
dwelling quickly pitched and struck. Cooking was by roasting, 
or with hot stones in  bison rawhide containers; meat predom- 
inated heavily in the diet. Property and food were stored and 
transported in  rawhide bags and "parfleches." Clothing was of 
deer (antelope, elk) skins, supplemented by bison robes, and was 
well tailored, ample, comfortable, and often highly ornamented 
with embroidery of porcupine quills, later beads. Social organi- 
zation was simple: matrilinear clans, patrilinear clans, or non- 
exogamic bands, according to tribe. Warfare was constant, being 
carried on partly for profit (horse raiding) but chiefly for honour, 
a man's career depending directly on the prestige of his war ex- 
ploits; hence arose the system of "counting coups," that is, pub- 
licly recounting blows struck on enemies. The best known ritual 
was the so-called Sun dance. Most other rites were conducted 
by societies, which among some tribes were age-graded. Super- 
natural power was sought in visions by most men, warriors as 
well as curers. There were sacred "bundles" for tribes, clans and 
societies; these were fetiches preserved for generations. 

The Plains tribes are proud, brave, out-spoken and direct, and 
possess an unusual sense of individuality and personality. The 
physique is  exceptionally tall, rangy and hardy. With their long 
braided hair, fringed costume, eagle feather war-bonnets, mounted 
on ponies, with tepees as a background, the Plains tribes have 
captured the imagination of recent generations of whites; and 
pass popularly as the most representative of Indians. The most 
typical Plains tribes are the Dakota, Assiniboine, Blackfeet, Gros 
Ventre, Arapaho, Cheyenne, Kiowa, Comanche; others are the 
Sarsi, Plains Cree, Plains Ojibwa, Wind River Shoshone, Mandan, 
Hidatsa, Arikara, Pawnee, Omaha, Ponca, Iowa, Oto, Missouri, 
Kansas, Osage, Wichita, Kiowa Apache; and, among the tribes in 
or across the Rocky mountains, the Kootenay, Flathead, Nez 
PercC, Bannock, Ute and Jicarilla Apache have been especially 
influenced b y  Plains culture. The preponderant stock is the 
Siouan; next, the Algonkin; Shoshonean, Athabascan, Caddoan 
are also each represented by  two or more tribes. 

See C. Wissler, "Indians of the Plains" (Am. Mus. Nut.  Hist., 191a) 
for a general summary ; and monographs or books by G. Catlin, W. P. 
Clark, E. H. Curtis, G. A. Dorsey, J. 0. Dorsey, A. C. Fletcher, G. B. 
Grinnell, A. L. Kroeber, F. La Flesche, Lewis and Clark, R. H. Lowie, 
Maximilian (Prince zu Wied), W. McClintock, J. Mooney, J. Murie, 
S. Riggs, J. W. Schultz, L. Spier, C. Wissler. (A. L. K.) 

PLAINSONG or PLAIN CHANT. A general term for a 
certain style of unisonal music, comprising chiefly the church- 
music called "Gregorian" which belongs to Rome, and that called 
"Ambrosian" which hails from Milan. But the other Western 
collections of church-music, much less well-known than these, and 
a good many groups of Eastern church-music could also quite 
properly be put under this heading. 

Origin.-There are various factors in the genesis of music 
which determine its essential characteristics. Music intended for a 

dance is necessarily regular in its rhythm; so also, though less 
tied, is music which is set to metricai verse. On rhe o ~ h e r  hand 
music fitted to  a prose text is not so regular. Thus there arise 
different kinds of rhythm in music, ranging from strict time to 
the freest of movement. Again some music arises from recitation 
and the need to declaim some words artistically and audibly; 
while other music aims a t  melody, that is to  say a succession of 
sounds, which is pleasant for its own sake, and would be so inde- 
pendently of any words. 

The ecclesiastical music which is called plainsong is so named 
because it is unmeasured music, not regular in rhythm, a cantus 
planus as contrasted with cantus mensur~bilk or measured music. 
I t  is this feature that chiefly differentiates i t  from modern 
music; and a t  the same time allies it  with such things as sea- 
chanties, counting-out rhymes, and the like. The Christian church, 
like other worshipping bodies, requires euphonious sounds for 
the recitation of its psalms, and for the reading of its scriptures 
in public. As these passages are not (for the most part) written 
in any strict metre, the music to  be provided is essentially a 
"plain" chant; there are several classes of such plainsong. 

In f luence  of t h e  Psalter.-The chief influence in this evolu- 
tion has been that of the Psalter. Hebrew poetry follows a met- 
rical system, but this disappears in translation. There survives 
however, a more obvious feature of the original, viz., its parallel- 
ism. This consequently becomes a prominent characteristic of 
certain sorts of plainsong, so that the chants directly derived from 
the psalms take a binary form. The recitation demands a reciting 
note, on which the text can be freely recited in its own rhythm 
and shape. If this note alone is used, the effect soon becomes, in 
the strict sense of the word, monotonous. Therefore the music 
adopts the natural tendency of the voice to  rise up  to its reciting 
note a t  the beginning and to drop down from it a t  the end of the 
phrase. Thus arises the commonest chant-form of plainsong, con- 
sisting of ( I )  an intonation, ( 2 )  recitation, and (3) cadence, in 
each half-verse. The psalm-tones whether Gregorian or Ambro- 
sian take this shape; and the form is capable of more or less elabo- 
ration for the psalms. The Gregorian tones are very simple; more 
elaborate forms of them are used for the Gospel-canticles; and 
still more developed forms for the Introits. A limit is naturally 
set to the amount of elaboration either (a) when whole psalms 
are to be sung at  length, or (b )  when they are to be sung by the 
whole congregation. When, however, select verses only are sung, 
and are sung by trained singers, there is far more scope for  elabo- 
ration; and the developed responds used both a t  Mass and a t  the 
Choir-office exhibit this chant-form in a highly ornamental shape. 

The chief development occurs in the Cadences. I n  its simplest 
form the musical cadence affects only the last syllable, e.g.  there 
is the drop of a minor third. Next i t  concerns the last two syl- 
lables. These two simple cadences are familiar, even to those 
who do not know the Gregorian tones, from their being used in 
the Versicles and Responses of the Prayer Book. The more elabo- 
rate cadences naturally followed the "cursus" used by Latin prose- 
writers of the best, or a t  any rate, the most formal, style. I n  the 
responds a five-syllable cadence is constantly in use, and often 
in a highly decorated form. 

All this music arises out of the recitation of psalms. For the 
purpose of declaiming the lessons of Scripture only the simpler 
inflexions were used; and the same is true of the prayers or dol- 
lects, except a few which are of exceptional solemnity such as  the 
"Preface" or the Lord's Prayer, as  used in the consecration prayer 
a t  Mass; or the Hallowing of the Font a t  Baptism. 

Antiphons.-Next to be considered is a totally different way 
of beautifying the recitation of psalms or other prose texts. In- 
stead of elaborating the chant itself there was interpolated be- 
tween the verses a suitable refrain. These refrains came to be 
known as "antiphons": and thus side by side with the older 
method, which came to be called "responsorial" from the responds 
which represented it  a t  its fullest development, there arose the 
newer "antiphonal" method. The former music developed from 
recitation, and even in its most elaborate forms in more or less 
degree it  hung round a reciting note. The antiphons were purely 
melodic and the method had its quality and meaning determined, 
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not by reference to a "dominant" reciting-note, but to  the "final" 
note on which it  ultimately came to rest. 

Antiphonal music underwent modification and development 
just as the responsorial music did. I t s  relation to  the psalm al- 
tered; the singing of the refrain after each verse survived mainly 
in processional use. I n  choir offices the refrain was dropped so 
that it  was sung only a t  the beginning and end of the psalm, or 
else in a curtailed form a t  the beginning and in full only at  the 
end. I n  the psalmody of the Mass the opposite form of abbrevia- 
tion was adopted. For a t  the Introit and the Communion the 
psalm became restricted to  only one or two verses, and at  the 
Communion it ultimately disappeared altogether, leaving the 
Antiphon alone. 

Some antiphons composed on a large scale arose independently 
of any connection with a psalm. These were used especially in 
processions. Others retained the idea of a psalm-verse, hut util- 
ized for  such verses not the normal psalm-tones, but independent 
melodies, perhaps as elaborate as the psalm itself. Such antiphons 
especially prevailed a t  the Offertory in the Mass. 

The greater part of the classical Gregorian plain-chant falls into 
one or other of these two classes. The amount of elaboration 
depended mainly upon two considerations ( I )  the importance of 
the occasion; and ( 2 )  the capacity of the singers. A great festival 
or a specially dignified part of the service demanded richer treat- 
ment: and the trained singers undertook more difficult music than 
the congregation, the soloists than the choir generally. 

T h e  Gregor ian  Music.-The Cantilena Romanu, Gregorian 
chant proper, is thus a body of music, purely vocal and ecclesi- 
astical, evolved by the Papal choir in  the course of the fifth and 
sixth centuries. This was codified in the time of St. Gregory (c. 
540-604) (Q.v.)  and it  stands as the basis of all the Gregorian 
Music. The Milanese tradition was similar but less artistic. I t  
is called "Ambrosian" (see ST. AMBROSE) but the term has no 
historical significance as the term Gregorian has. A comparison of 
these two families of plain-chant brings out clearly the compara- 
tive crudity of the Ambrosian tradition as distinct from the 
artistic balance and delicate finish of the classical Gregorian chant. 
The same is true also of such other specimens of Western ecclesi- 
astical chant as are known. The Gregorian reform marks the close 
of a golden age of classical monody. The middle-ages subsequent 
to St. Gregory produced nothing so good; and the later part of 
them while producing only little and decadent plainsong depraved 
also the form of the classical tradition. 

Something more must be said to describe the contents of the 
Gregorian corpus and also to  explain the musical theory which 
lay behind it. The music covers the whole set of services of the 
Roman rite, but principally the Mass and the series of daily Choir 
Services. At the Mass some of the things sung are invariable, 
while others change according t o  the Sunday, or Festival, or occa- 
sion generally. The unchanging elements are chiefly the Kyrie, 
Credo, Sanctus, Agnus dei, and Gloria in excelsis. For  these the 
old tradition provided little or no change of music; and what 
there was followed very simple lines suitable for congregational 
singing. The variable elements were principally the Introit-psalm, 
the Gradual-respond, the Offertory-antiphon and the Commun- 
ion-antiphon. The Gradual was at  times replaced or supplemented 
by an Alleluia with a Verse attached t o  it, or by  a Tract. 'The 
Alleluia belonged specially to  festive seasons and occasions, the 
Tract to  penitential. Neither of these falls exactly into either of 
the two chief categories responsorial and antiphonal. The Tract is 
a very ancient but elaborate type of the developed psalmody; the 
Alleluia was an innovation which came in towards the end of the 
classical period, and extended beyond it  into the "Silver Age" when 
little else was being composed. 

For  the choir-offices there was provided a large number of 
antiphons to  go with the psalmody, and a considerable number of 
responds which mainly served as interludes between the lessons 
a t  Mattins. When hymnody began with St. Ambrose it  was taken 
up and incorporated into the services by  the monks; but Rome 
was for a long time too conservative to  admit hymns. The plain- 
song hymn-tunes are, in the nature of the case, more definitely 
metrical than the other music: but they retain a considerable 

freedom of movement, and are not "measured," like modern 
hymn-tunes. 

U n d e r l y i n g  Musical  Theory.-The musical theory which lies 
behind this music is based on a series of eight scales or Modes. 
I t  uses the old diatonic scale of the Greek theorists (equivalent to  
the white notes of the pianoforte with the addition of B) ,  but 
the modes themselves are different from the old Greek modes, and 
the use of the old Greek names only leads to  confusion. The 
eight-mode system was probably the same as the ~ K T ~ ~ X O S  which 
underlies the Eastern church music; but the origins are obscure 
alike in East and West. The scheme seems to go back a t  least t o  
St. John of Damascus (c. 750) ; but i t  is known in the West only 
in theoretical treatises derived through the Byzantine teachers a t  
the court of Charlemagne a t  the end of the eighth century. 

The eight modes are really four pairs, each pair being founded 
on the same note, the one scale (called Authentic Mode) being 
an octave ranging above the foundation or final note, the com- 
panion (called Plagal) being an octave ranging above and below it. 

Each of these pairs has a character or tonality of its own, depend- 
ent upon the position which the semitones have in the scale. 
None is similar to the major or minor key of modern music. I t  
is this tonality which gives the special character t o  plain-song 
melody. Some theorists have reckoned twelve or even fourteen 
Modes; but this is unnecessary. So far  as pitch goes, the range of 
two octaves covered by the eight modes is adequate; and so far 
as tonality is concerned, the new modes would be only the same 
as the first four or six over again with the Bb used instead of B. 
(For further discussion of the Modes see HARMONY.) 

This modal theory does not fully account for all the procedure 
of the classical plain-chant (practice always surpasses theory) : 
but these eight modes are clearly the foundation of this music, 
whether responsorial or antiphonal. 

In  the middle ages the cantilena Romana was handed on by tradi- 
tion from St. Gregory's days; in the ninth century it  was recorded 
in the notation reames. The notation on a staff which began a 
couple of centuries later, while i t  fixed accurately the pitch of 
each note, failed to  reproduce the rhythmical delicacies which the 
earlier notation had recorded. Hence the recent renascence of 
classical plain-song has been based on a return to  the reames, as  
interpreted by the subsequent tradition. 

The revived interest in music of the Carolingian era stimulated 
composition, which had been long in abeyance. Not only new 
music for.new feasts arose, but fresh settings of the "Ordinary" 
(fixed elements) of the Mass. While the old music was preserved, 
it was padded out with new and inferior interpolations called 
by the generic name of "Tropes." These had their day and per- 
vaded all the church music for a century or more; but then they 
went out of fashion, leaving only two considerable legacies, (a) 
a further series of settings of the "Ordinary," (b)  the new form 
of rhythmical, or (later) metrical, poem called Sequences or 
Proses. These survived in considerable numbers down to the 
sixteenth century, but a t  the present time only a few are in use. 

Modern Revival.-The rise of the ar t  of harmony beginning 
from the eleventh century, diverted attention from the monody 
of plain-chant, and part-singing had the effect of "measuring" the 
music so that it  fell into regular time and was no longer free 
or "plain." Under these influences the old plain-song was pro- 
gressively debased and as harmonized music went up, plain chant 
went down. Not until the nineteenth century did this degrada- 
tion cease. The efforts then made in various quarters to  recover 
alike the true rhythm and tonality of the old music have cul- 
minated in the work of the Benedictines of Solesmes and their 
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followers, and in the revival which has produced the new Vatican 
Gradual and is producing by degrees a restored Antiphonal as 
well. With the recovery of the music has come a new insistence 
upon its use and study, as being the official music of the Roman 
church. (W. H. F.) 

PLAINTIFF: see PRACTICE AND PROCEDURE. 
PLAINVIEW, a city of northwestern Texas, U.S.A., 270 

mi. W. by.N. of Fort Worth, on the south plains of the "Pan- 
handle" a t  an altitude of 3,370 ft . ;  the county seat of Hale county. 
I t  Is on federal highways 70 and 87, and is served by the Santa 
Fe and the Colorado and Southern railway systems. Pop. (1940) 
8,263 by federal census. I t  is the trade centre of 5.000 sq.mi. of 
farming land, with over 1,500 irrigation wells in the territory, 
raising chiefly cotton, wheat and grain sorghums. The Texas Pan- 
handle Plains dairy show is held there annually. The site for the 
city was surveyed in 1887. The settlement remained a trading 
post for the cattlemen who occupied the entire region until the 
railway reached it in 1907, and it  was incorporated as a city. 
Farming began to displace ranching about 1915, and the cuitiva- 
tion of cotton began in 1918. Dairying and livestock feeding in- 
come amounts t o  more than $2,250,000 annually in Hale county. 

PLANCK, MAX (1858- ), German physicist, was born 
a t  Kiel on April 23, 1858. H e  studied at  the universities of 
Munich and Berlin, became an assistant in Munich University, 
and was subsequently appointed a professor in Kiel (1885) and in 
Berlin (1889). Planck devoted himself to the study of theoretical 
physics, and in particular to  that of thermodynamics. His lec- 
tures on this subject appeared in book form and were translated 
into English, French and Russian. H e  gained international fame 
by  his Law o f  Radiatiolz ( I ~ o I ) ,  which asserts that the energy of 
radiation is emitted and absorbed in integral multiples of certain 
indivisible "quanta" of energy, which depend on the frequency 
of oscillation of the electrons. I n  1912 Planck extended this 
"quantum theory" (q.v.) to all kinds of energy and added the 
assumption that only emission proceeds discontinuously, in quanta, 
while absorption is continuous. On this assumption he was able 
to derive the distribution of energy in the spectrum of black- 
body radiation. The quantum theory has been developed and 
modified by him and many other physicists but the foundation 
was laid by Planck's work on black-body radiation. I n  1918 he 
was awarded the Nobel Prize for physics. Planck 'became editor 
of the Anlzalen der Pl~ysik .  H e  was elected a foreign member of 
the Royal Society in 1926. 

Amonrr his works are: Die Entstehune and bisheriae Entwickelune 
der ~ua%tentheorie (1920, Eng. trans. ;g22) ; ~orlesulz~en i~ber d& 
Tlzeorie der Warmest~ahlung (1921) ; Physikalische Rundblicke (1922, 
Eng. trans. 1925) ; Einfuhrung in die Theorie der Elektrizitat und des 
Magnetismus (1922) ; and Die Ableitung des Strahlungsgesetzes (1923). 

PLANE. The simplest definition of plane given by the Greek 
geometers is that of Heron of Alexandria (c .  200) :-a surface 
"such that if a straight Iine passes through two points on it ,  the 
line coincides wholly with it  a t  every spot, all ways." Crelle 
(1834) defined it  as the surface containing all the straight lines 
(throughout their entire lengths) passing through a fixed point and 
also intersecting a straight line in space. (For plane, a tool, see 
EDGE TOOLS.) 

See H .  Schotten, Inhalt z~nd Methode des planimetrischen Un- 
terrichts (Leipzig, 1890, 1893) ; Sir T. L. Heath, The Thirteen Books 
of Euclid's Elements (1926). (See also SURFACE.) 

I n  botany, plane is the common name of a handsome tree 
known botanically as Platanus orientalis (family Platanaceae), a 
native of Greece and western Asia, a favourite shade-tree of the 
Greeks and Romans, introduced by the latter to southwest Eu- 
rope. It is one of the most successful trees in London and other 
large industrial cities; the smooth face of the leaf is easily washed 
by rain; and the periodical peeling of the bark also serves to  
get rid of surface deposits of soot, etc. I t  is a large tree with 
widely spreading branches and alternate, palmately five-lobed 
leaves, resembling those of the sycamore maple in shape, but 
hairless and of a brighter green. The bud in the leaf axil is pro- 
tected during its development by the hollow base of the leaf- 
stalk, which lifts off like an extinguisher when the leaf falls in 
autumn. The minute, unisexual flowers are borne in dense pendu- 

lous heads, which contain either male or female flowers; the small 
one-seeded nutlets, each bearing a tuft of long silky hairs, are 
densely crowded in a ball, from which they gradually separate 
in drying, and are readily carried by the wind. A variety of forms 
are known in cultivation; var. laciniata has very deeply much 
divided leaves, and var. variegata, variegated foliage. The London 
plane, P. acerifolia, features three-lobed leaves. Several authori- 

P L A NE ( P L A T A N U S  O R I E N T A L I S ) ,  S H O W I N G  B R A N C H  WlTH FRUITS. A. 
BRANCH WlTH DROOPING FEMALE H E A D S  W H I C H  A R E  W I N D  POLLINATED 

ties regard this as a natural hybrid (P, occidentalis X orie~ztalis) 
rather than as a distinct species. Platanus occidentalis, an allied 
species, is a native of the United States, being most abundant 
and growing to its largest size in the basin of the lower Ohio 
and the Mississippi rivers. I t  was introduced into England early 
in the 17th century, and is occasionally met with in  western and 
central Europe; i t  is known in America as sycamore ( q . ~ . )  and 
buttonwood. I t  differs from P. orientalis in its less deeply lobed. 
more leathery pubescent leaves and in the usually solitary balls 
of fruit. Both the native sycamore and the London plane are ex- 
tensively planted as ornamental trees in the eastern United 
States. The California sycamore (P. racemosa) and the Arizona 
sycamore (P. zwightii), of the extreme southwest, are much 
smaller than the eastern species. 

PLANER: see MACHINE-TOOLS; WOOD-WORKING MACHINERY. 
PLANET (Gr. ~ X a v f i r q s ,  a wanderer). The term was applied 

in the ancient Ptolemaic or geocentric astronomy t o  the seven 
heavenly bodies which were observed to change their places as  pro- 
jected against the background of the so-called fixed stars. These 
bodies were the Sun, the Moon, Mercury, Venus, Mars, Jupiter 
and Saturn, all of which were supposed to revolve round the earth. 
In  the modern or heliocentric astronomy (taught by Aristarchus 
of Samos in the third century B.C. but forgotten or neglected till 
revived by Copernicus in the 16th century of the Christian era) 
it is applied to  all dark and opaque bodies in revolution round the 
sun, and the number of such bodies known has been greatly in- 
creased by successive discoveries. I n  I 781 'Vliillkm Herschel dis- 
covered Uranus. In  1801, on the first night of the new century, 
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TABLE I. Elements of the Orbits of the -&fajoy Pla~zets for the EPoch 1025. Jan. 0. G.M.N. 

Planet 

Mercury . 
Venus . . 
Earth . . 
Ma.rs . . 
Jupiter . 
Saturn . 
Uranus . 
Neptune . 
Pluto . . 

- ", 

pp pp - -- - 

*In mean solar days and tropical years. 

Mcan distance from 
sun in 

0.387099 36.0 0.2056193 
0.723331 67.2 0~0068088 
I.OOOOOO 92.9 0.0167406 
1.523688 141.5 0.0933359 
5.202803 483.3 0.0483786 
9,538843 886.1 0.0558035 

19.190978 1782.8 0.0471146 
30070672 2793.5 0.0085493 

Piazzi discovered Ceres, a small planet revolving between the or. 
bits of Mars and Jupiter and the first of a great host of small bod. 
ies known as minor planets or asteroids; while in 1846 Neptune 
was added to the list of major planets following on the mathemati. 
cal work on the unexplained irregularities in the motion of Uranus 
by Le Verrier and, independently, by Adams (see notes on Nep 
tune). Recently (1930, Feb.) a yet more remote planet has been 
found a t  the Flagstaff Observatory near the position predicted bq 
the late Professor Lowell. I t  has been named Pluto. Most of the 
major planets possess moons or satellites. So far as  a t  present 
known, Neptune possesses one, Uranus four, Saturn nine, Jupiter 
nine, Mars two and the Earth one. 

Distances of t h e  Planets.-An empirical law expressing very 
closely the relative distances from the sun of the primary planets 
known to the ancients was discovered about the middle of the 
seventeenth century by Titius of Wittenburg, but it was later 
brought into notice by Bode and is generally known as Bode's law. 
If a series of 4's be written down, and 3 be added to the second, 
6 to the third, 12 to the fourth and so on, each of the added num- 
bers being double its predecessor, the sums of the first seven num- 
bers are 4, 7, 10, 16, 28, 52, 100. These numbers divided by 10 

were found to give with a surprising closeness the relative dis- 
tances of the planets as far as Saturn, except that no planet was 
known to revolve in the orbit correspondng t o  2.8 between the 
orbits of Mars and Jupiter. When Uranus was discovered and 
found to fit in well with the next number in the series (19.6) the 
conviction was strengthened that the gap between Mars and Jupi- 
ter must be occupied by some planet and a search for the missing 
body was organized. But before systematic work was actually be- 
gun the little planet Ceres was found. The discovery was soon fol- 
lowed by others, and a t  the present time considerably more than 
1,000 of these minor planets are known. They are not, however, 
actually confined to the gap above mentioned. The little planet 
Eros discovered by Witt in 1898 comes at  perihelion within 13,- 
ooo,ooo miles of the earth's orbit and hence i t  is of special value 
to astronomers for the determination of the solar parallax which 
fixes the scale of the planetary system. Hidalgo, discovered by 
Baade in 1922, in the most distant part of its orbit goes out as far 
as the orbit of Saturn and has a mean distance slightly greater 
than that of Jupiter. The actual distances of the greater planets 
fiom the sun in miles will be found in Table I. 

O r b i t s  and Phases of t h e  Planets.-From the observations of 
Tycho Brahe, the great Danish observer, Kepler deduced the 
following three great laws of planetary motion:- 

( I )  The planets move in ellipses with the sun a t  one focus. 
Hitherto it  had been believed that the circle being the most per- 
iect geometrical figure celestial motions took place in circles. 

(2) The straight line from the sun to a planet (radius vector) 
passes over equal areas in equal times. The importance of this law 
was that it  involves a continually varying rate of motion, which 
was also contrary to accepted beliefs a t  the time. T o  maintain the 
equal description of areas in unit time a planet must travel faster 
in the neighbourbood of perihelion where the radius vector is at a 
minimum than near aphelion where it attains its maximum value. 

(3) The squares of the periodic times (the times required for 
the orbital revolutions of the planets) are proportional to  the 
cubes of the mean distances (the semi-major axes of their orbits). 
This is known as the harmonic law and defines the relationship 
between a planet's orbital motion and its distance from the sun. 

From these laws of planetary motion Newton deduced his law 
of universal gravitation which has achieved such remarkable suc- 

1 cesses and prepared the way for Einstein's relativity theory. 
The dimensions, form and aspect of a planet's orbit as well as 

the position of the planet in the orbit a t  any time are defined by 
what are known as its elements. These are:- 

( I )  Half the major axis, or mean distance (generally denoted 
by a ) .  This defines the size of the orbit. 

(2) The eccentricity (e) or the ratio of the distance of the sun 
from the centre of the orbit to  the mean distance. This defines the 
shape of the orbit. 

(3) The inclination (i) of the orbit plane to the ecliptic, i.e., to  
the plane of the earth's orbit. 

(4) The longitude of the ascending node (a ), ie. ,  the direc- 
ition at  the sun of tbe point on the orbit (measured from the 
vernal equinox or "first point of Aries") at  which the planet 
crosses the ecliptic from its south to its north side. This defines 
the aspect of the orbit. 

(5) The longitude of the perihelion (G). This defines the 
direction of the major axis in the plane of the orbit. 

(6) The period (P), i.e., time the planet takes for a revolution. 
(7 )  The longitude of the planet a t  the epoch (L) or time (T) 

of the planet's perihelion passage. These elements are given for 
the several planets in Table I. 

Since the orbits of Mercury and Venus lie within that of the 
earth these two planets when observed telescopically will show 
phases similar to those presented by the moon. When on the far 
side of the sun, i.e., near the time of superior conjunction, each 
of them will appear like a small full moon. As the angle earth- 
planet-sun increases a proportionally diminishing fraction of the 
illuminated surface will be presented to view, and when the angle 
reaches go0 the planet will appear half illuminated like the moon at  
first quarter. Following this a crescent form of steadily diminish- 
ing breadth will be assumed as the planet moves toward inferior 
conjunction, a t  which point it passes between the earth and the sun 
Subsequently to this the phases described will be repeated in the 
reverse order up t o  superior conjunction when the planet will 
again be "full." The phases of a planet revolving outside the 
earth's orbit differ from those of Mercury and Venus in as much 
as the angle earth-planet-sun can never increase to goo. Thus 
Mars, although at  times presenting a markedly gibbous aspect like 
a nine or ten days' old moon, is always more than half illuminated. 
In  the case of Jupiter the defect of illumination is so small as to  
be almost imperceptible, but during the occultation of a satellite 
the planet's dark limb is seen across the satellite's disk, and a nar- 
row black space separates the latter from the bright part of the 
planet's surface. I n  the cases of the planets revolving outside 
Jupiter the phase is quite imperceptible even in powerful tele- 
scopes. The variations in apparent diameter and brightness will, 

 mean longitude of 

Reliable elements cannot yet be given. Dzstance at  discovery about 41 units. Incllnatlon about 17". Period probably 
rather less than 300 years. Planet within Neptune's orbit a t  perihelion. 

7 o 12.0 

3 23 38.0 . . 
I 51 0.6 
I 18 26.4 
2 29 28.7 
o 46 22.1  

I 46. 36.7 

Sym- Eccentricity 
Period of 

47 26 32.1 
76 o 16.7 . . 
48 58 45.0334 
99 41 26.3 

113 o 5.7 
73 36 57.7 

130. 57 13.3 

Inclination 

i 
0 f  I f 0  

76 17 18.9 
130 30 56.8 
101 39 2.3 

40 42.2 
13 6 51.4 
91 34 42.0212 

169 26 56.8 
43 58 77.9 

~ ~ ~ ~ ~ d i ~ ~  
node epoch 

I  I f  

105 40 25.31 
2 1 2  10 10.23 
99 38 
39 2 29.19 

277 6 16.69 
26 2.90 

350 50 7.04 
139 $9 22.73 

Sidereal 
X'e~0l ution* 

P 

Mean daily 

0 

87.967 days 
224.701 ,, 

33.06365.256 ,, 
1.881 years 

11.862 ,, 
29.458 ,, 
84.015 ,, 

164.788 ,, 

4.0923 
1.6021 
0.9856 - 
0.52403 
0.083091 
0.033460 
0.011731 
0.005981 
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TABLE 11. Phvskal Constants Pevtainz'nn to the Maior Planets 

Planet 

Mercury . . . 

I Venus . . . 

Earth . . . 
Mars . . . 

( Jupiter . . . 
1 Saturn . . . 
I 

Uranus . . . 
I Xeptiine . . . 

Equa- 
torial 

diameter 
in miles 

h g u l a r  semi- 
diameter a t  
unit distance Volume 

(a3 = 1) 

:,":,"; 

I 

Mass 
(@ = 1) 

-- 

I 
0'037 
0.826 

1'000 

0.108 
i 

/ 3'8.4 

I 95.2 

1 14.6 
_ L  . 

I '".Y 

Polar 

Density 

Water I 

--- 
I 

3.73 1 0.68 
5.21 / 0.94 

5'53 1'00 

3'95 0.71 

1.34 0.24 

0.69 0.12 

/ 1.36 0.25 / 
I 1.30 I 0- i~$  1 

-- 
I ,  I t  

3'34 3'34 
8.41 8.41 

8.80 8.77 
4.68 4.68' 

98.47 91.91 

83-33 74.57 

34.28 . . 
6 1 . . 

Inclina- 
tion of 

equator 
to orbit 

near zero 
? 

0 I 

23 27 
25 10 

3 7 

26 45 
0 

98.0 
I 51.0 ? 

Rlaclc i Stellar I sohere* 
n~agni- / tempera- 

Rotation tude at  ture a t  
period 1 mean 1 distance 

oppositionl of planet 
from sun 

0 

88 days o.16t 1 7 2  C 
uncertain -4.1t 53 

h m  s 
q 56 4.1 . . 4 
2437 22.6 -1.8 - 4 9  

I 
I Velocity 
of escape 
in miles 

Per 
second 

-I 
1 2 . 2  

6.3 

7'0 
3.1 

1 il 
! i 4  I 

*Rotating quickly but without atmosphere. 

of course, also be small in the cases of the remoter planets. 
P h y s i c a l  Condi t ion  and Atmospheres.-There* is a broad 

distinction between the two groups of the major planets on either 
side of the zone of the asteroids. The planets of the inner group 
are of relatively small mass and high density and possess solid 
surfaces. Those of the outer group, especially Jupiter and Saturn, 
are of much larger mass but of very low density. The density of 
Saturn is actually less than that of water. The masses of the 
planets possessing satellites are derived from the distances and 
periodic times of the satellites by an application of Kepler's third 
law. The masses of Mercury and Venus are deduced from their 
gravitational effect on other bodies. 

There is for each of the planets a certain critical velocity de- 
termined by the force of gravity a t  its surface, and a particle of 
matter travelling a t  a speed in excess of this value will escape 
from the planet in question and revolve in an independent orbit 
round the sun. These critical values for the several planets are 
given in column 12 of Table 11. Now according to the kinetic 
theory of gases every molecule of a gas is an independent particle 
and is in constant motion. I t s  velocity will depend on the atomic 
weight and the temperature and may attain to thousands of feet 
per second. A molecule with such a high speed in the upper part 
of a planet's atmosphere where it  will be comparatively free from 
collision with other molecules cannot be retained by a body with 
low surface gravity but will escape into space. It might be ex- 
pected, accordingly, that only the large and massive planets are 
enveloped in dense atmospheres, and that those of small mass and 
low surface gravity have atmospheres which are of greater rarity 
and tenuity. Observation shows that this is in general the case. 
The spectra of the planets of the outer group contain strongly 
marked absorption bands due to  their atmospheres, while those of 
the inner g r o u p M a r s ,  Venus and Mercury-show but little de- 
viation from the ordinary solar spectrum. I t  may be that the light 
received from Venus is almost entirely reflected from the upper 
part of the atmosphere, but in the cases of Mars and Mercury 
most of i t  has pkssed through the planetary atmosphere twice. As 
a matter of fact the atmosphere of Mercury seems to be almost 
negligible. I t  is known that the moon which is still smaller has 
none a t  all that is  appreciable, and it  cannot be supposed that 
an atmosphere exists on any of the minor planets, the largest of 
which (Ceres) has % mass only ,-&" and a surface gravity only 
& as great as  the corresponding values for the earth. 

The  interpretation of the spectra of the outer planets, apart 
from the mere fact of considerable absorption, is puzzling From 
the accompanying plate and Table 111. i t  will be seen that there 
are one or two rather faint but broad bands in the spectrum of 
Jupiter which are seen to be much stronger in the spectra of 
Saturn, Uranus and Neptune. The two latter also contain a 

1 At elongation. $Derived spectroscopically. 

number of additional bands. The origin of the bands was still 
unknown in 1927. 

Tempera tures  of t h e  Planets.-A matter of special interest 
in regard to the planets is that of the temperature of their sur- 
faces. Speaking generally it  may be said that the surface tempera- 
ture of a planet which is without appreciable heat of its own and 
is warmed only by the solar radiation is determined by a number 
of factors of which the following may be specially mentioned:- 
( I )  The distance of the planet from the sun, the intensity of solar 
radiation obeying the well-known inverse-square law. (2) The 
degree in which the planet's surface approaches that of a perfect 
radiator. (3) The presence or absence of an atmosphere and the 
nature of such atmosphere. (4) The planet's rotation. I t  can be 
shown that a black sphere without an atmosphere rotating with 
sufficient rapidity to be heated equally all round would have a 
mean surface temperature given by the formula T=277'/.\/R 
where T is the temperature in degrees centigrade reckoned from 
the absolute zero and R is the distance of the body from the sun, 

TABLE 111. 
PLANETARY SPECTRA 

Principal Absorptiom Bands Peculiar to the Planetary Atmospheres 

Planets 

hTeptune, Uranus 

i Neptune, Uranus, 
saturn, xeptune 
Neptune, Uranus, 

\Saturn,? Jupiter 
Neptune, Uranus 

I Neptune, Uranus, 
Saturn, Neptune 
Neptune, Uranus, 
Saturn, Jupiter? 

i Neptune, Uranus, 
Saturn, Jupiter 
Neptune, Uranus, 

\Saturn, Jupiter 
Saturn, Jupiter 

*PP;","G?~~ 
length 

SO93 . . 
5428 . . 

5762 . . 
5973 . . 
6191 . . 

6677 . 
6a12 . . 

7022 . . 
7260 , . 

taking the earth's distance from the sun as unity. But should the 
periods of axial rotation and orbital revolution be equal, so that 
the body turns always the same face to  the sun, the formula be- 
comes for  the point immediately under the sun T=3gz0/vR.  
This means, e.g., that on a perfectly radiating planet without an 
atmosphere a t  the distance of Mercury the point on the surface 
where the sun is overhead would have a temperature of 631' C 
(absolute). With a quick rotation the mean surface temperature 
would be about 445" C (absolute) or 342' F. The corresponding 

1 absolute temperatures at  the distance of Mars come out 318' C 

Remarks 

Broad, unsymmetrical, strong 

Broad, unsymmetrical~ strong 

Strong 
Very strong 

Broad band 

Strong, narrow 

Strong, broad 
strongest band present 
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(113' F )  and 224' C (-56' F), and at that of Neptune only 
7 r 0  C (-332' F) and 51" C (-368' F). The actual tempera- 
tures will, of course, be affected to a large extent by the presence 
of an atmosphere which. while directly reflecting a Iargeproportion 
of the solar rays, checks the escape by radiation of such as pene- 
trate it and reach the planet's surface. 

Until comparatively lately, however, the only available methods 
of estimating the surface temperatures of the planets were those 
based on general physical principles, and in view of the great 
uncertainty as to the conditions prevailing on the planets, and par- 
titularly as regards the nature of their atmospheres, the conclusions 
arrived a t  were necessarily of a highly speculative character. But 
in recent years great strides have been made in the development 
of radiometric apparatus, and by the use of thermo-couples in 
vacuum cells with extremely small receivers and sensitive gal- 
vanometers it has been found practicable to measure with consid- 
erable accuracy the radiations received from the planetary sur- 
faces, and even, in some cases, from particular parts of those sur- 
faces. I n  these measurements transmission screens of such mate- 
rials as water, quartz, glass, fluorite, are interposed in the path of 
the rays which absorb the radiations in certain parts of the spec- 
trum, and thus enable the total radiation to be resolved into a 
number of spectral components. For example, when a water cell is 
employed, the infra-red heat radiations are cut out, and the ratio 
of the transmitted to the total radiation of the planet provides 
data for determining the temperature of the planet's surface. I t  
will be clear that if the ratio of transmission through the water 
cell is large the heat radiated by the planet is small, but that if the 
transmission ratio is small the proportion of heat rays is com- 
paratively great. The matter is, of course, complicated somewhat 
by the presence of water vapour in the terrestrial and planetary 
atmospheres, but the necessary corrections can be estimated, and 
it  is found that the reduction of the observations by various 
methods such as those based on ( I )  the distribution of energy in 
the spectrum, ( 2 )  the fourth power law and the measured water 
cell transmission, as worked out by Menzel and (3)  a comparison 
with observations of the moon, all lead to satisfactorily accordant 
results. 

The conclusions reached are of great interest. Measurements of 
the heat radiations from Mercury give values which support the 
conclusion that the planet's periods of rotation and orbital revolu- 
tion are the same, and that its atmosphere is negligible or nearly 
so. I n  the case of Venus a considerable amount of heat is appar- 
entlx emitted even by the unilluminated surface, which suggests a 
quick rotation. Observations of Mars at  the Lowell observatory 
in 1922, 1924 and 1926, which are in fair agreement with those 
made a t  Mount Wilson, show that despite the planet's distance 
from the sun the temperature during the day rises well above the 
freezing point, and exceeds that value even at  the polar regions 
during the summer; that the bright regions are cooler than the 
dark regions; that the summer hemisphere is warmer than the 
winter hemisphere; that afternoon temperatures are higher than 
those of the morning, and that low temperatures are recorded 
from what appear to be cloud surfaces which check the escape of 
heat from below. These radiometric results for Mars are consistent 
with telescopic observations of the surface features-particularly 
with the melting of the polar caps-and with terrestrial exper- 
iences of seasonal and diurnal temperature changes. 

As regards Jupiter and Saturn the results obtained have given 
occasion for some surprise. Physical observations of the sur- 
face features of these planets, particularly the former, com- 
bined with the known low density, suggest very strong analogies 
with the sun, and apparently give evidence of considerable stores 
of heat. Yet the radiometric researches of Coblentz, Lampland 
and Menzel indicate a temperature of about 100" C for the visible 
surface of Jupiter and a value siightly higher for that of Saturn. 
Dr.  H. Jeffreys, too, has concluded on theoretical grounds that the 
temperature of these plancts is low. Observers, however, find it 
difficult to accept the position that the very large and violent dis- 
iurbances and rapid changes exhibited by Jupiter can have their 
origin merely in solar radiation, and incline to the view that what- 
ever the superficial temperature there must be a considerable dif- 1 

ference between that a t  the centre and that of the external parts 
of the planet's mass. The difficulty might be removed if i t  can 
be supposed that the cloudy surfaces of Jupiter and Saturn are 
composed of substances which have a very low boiling point. 

H a b i t a b i l i t y  of the Planets.-It will be clear that the 
various points above referred to have an important bearing on the 
question of the suitability of the planets to be the abode of life. 
Apart from the question of temperature their low density rules 
out the large planets of the outer group as possible habitations for 
anything at  all resembling human life. I t  is on the planets of the 
inner group with their solid surfaces and their proximity to  the 
sun that the requisite conditions must be looked for. Of these 
planets Mercury, whose periods of axial rotation and orbital revo- 
lution are identical, with its scanty atmosphere, its extremely high 
temperature on the sunlit side and the intense cold of that which 
is in perpetual night cannot be habitable unless it  be in the re- 
stricted region near the boundary of the light and dark hemi- 
spheres. Of Venus almost nothing is known apart from its re- 
semblance to the earth in volume and mass and its possession of 
a seemingly cloud-laden atmosphere. About Mars much informa- 
tion has been gathered. I t s  transparent atmosphere has permitted 
a study in considerable detail of its surface markings and physical 
condition with the result that the planet is known despite its 
small dimensions to exhibit important resemblances to  the earth. 
I t  may, accordingly, well support some form of animate life, 
though certain important differences in the conditions prevailing on 
its surface would seem to preclude its habitation by  beings quite 
like man. More than this can hardly be said, but i t  may be held 
probable that on a planet where the required conditions are found 
life of some sort exists, and that a t  some period in such a planet's 
life evolutionary processes may bring its inhabitants to the status 
of intelligent beings. 

See ASTRONOMY and articles under planetary names. 
PLANETARIUM is the name given to an arrangement, 

made by Zeiss of Jena, for producing an artificial sky. By optical 
methods images of the sun, moon, planets and stars are projected 
on a large hemispherical dome and by mechanical and electrical 
means the apparatus can be revolved so as to show the principal 
motions. The name planetarium is apparently given because of 
the success with which the apparent motions of the planets 
amongst the stars can be shown; but the apparatus makes possible 
the representation of many other astronomical phenomena. 

For several centuries orreries have been used to demonstrate 
the motion of the planets round the sun according to the Coperni- 
can system. Perhaps the best arrangement of this kind is in the 
German Museum at  Munich where the observer can be carried 
in a cage which is moved in a path representing the earth's orbit. 
By means of a periscope he can look out on the motions of the 
other planets and at  the stars of the zodiacal constellations shown 
on the wall by means of small electric bulbs. But it  is impossible 
in a model of this nature to  make the relative distances correct 
and thus to get the proper alignment of the various bodies. When 
this instrument was ordered from Zeiss in 1913 it  was suggested 
that another astronomical model might be made depicting the 
heavens as actually seen from the earth and it  was suggested that 
the heavenly bodies might be represented by electric bulbs fixed or 
moving on a rotating dome. This suggestion, however, was soon 
discarded in favour of another, due to  Dr. Bauersfeld, in which the 
images of the bodies were projected optically on a fixed dome. The 
resulting apparatus has been a great success. I t  is found that 
when a dome soft. or more in diameter is used, the appearance 
is extremely like that of the actual sky. For the stars it is merely 
necessary to have the projector mounted so that it  can be rotated 
about an axis parallel to the earth's axis. Fox the sun, moon and 
planets small models, true to nature, are constructed. The angles 
between the orbit planes are allowed for and by the use of 
eccentric circular motion the elliptic motion is quite closely 
represented. For showing say the planet Venus, the model has 
pins representing Venus and the earth moving round the sun. 
A little projector is attached to the pin representing Venus and 
a linkage between the planets always directs the light away from 
the earth. Consequently, the image of the planet on the dome 
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PHOTOGRAPHS BY KAUFWANH S FABRY 

ADLER P L A N E T A R I U M  A N D  ASTRONOMICAL M U S E U M  A T  CHICAGO 
T H E  G I F T  O F  M A X  ADLER 

1. Inter ior  showing projection of heavens and sil- 
houette of the skyline of Chicago 

2. Exter ior  entrance 
3. Interior showing seating capacity and projection 



PLANING-MACHINES-PLANKTON 
is in the correct position amongst the stars. The gearing is so 
arranged that the mean motions are accurately represented and 
only comparatively slight periodic errors affect the positions of 
the sun, moon and planets. The phases of the moon are shown 
by  an occulting device. 

The planetarium can be operated at varying speeds corre- 
sponding to the phenomenon to be  demonstrated so that even 
such a slow motion as that of the precession of the equinoxes is 
within its range. T o  show the rising and setting of the heavenly 
bodies a day is compressed into an interval of from I to  4 
minutes; to  show that of the planets the diurnal motion can be 
put out of gear and a year run off in intervals varying from 7 
seconds t o  4 minutes. The originkl model was made for one 
latitude only, but in later ones, by introducing an additional 
axis of rotation, the latitude can be altered at  will. The stars are 
shown brighter than they appear in the sky-the eyes of the 
spectators coming from the daylight would otherwise take too 
long to be sensitive enough to see them. I t  is, of course, im- 
possible to  make the sun as bright as in nature but this has the 
advantage of enabling the stars to  be seen in the sky along with 
the sun and thus demonstrate the motion of the sun amongst the 
stars. 

With the planetarium the spectator can see in an hour or so 
motions which can only be seen in the heavens by years of 
watching. When a year is compressed into a minute or two the 
planets can be seen chasing one another about the sky, describing 
loops, advancing and retrograding, just as they do so slowly in 
nature. Great attention has been paid to  details so as to make the 
apparatus as perfect as possible; e.g., the brightness of the objects 
is dimmed as they approach the horizon and the light is practically 
cut off as the star actually reaches the horizon. The date cor- 
responding to the configuration can be projected on the dome as 
well as the names of the constellations, and by means of a lumi- 
nous pointer a lecturer can point out objects of interest. Planetaria 
have for some time engaged popular interest in a number of Ger- 
man towns. I n  the United States the first to be erected was the 
Adler Planetarium at Chicago, but others are now to be found in 
Los Angeles, Philadelphia, and New York, the last named of which 
was opened in I 93 5. 

(J. JN.) 
PLANING-MACHINES rank in importance with the 

lathes and drilling-machines, and cut various kinds of plane sur- 
faces in metal. The principle is that of attaching the metal to  a 
long table which slides truly upon a massive bed, so that by 
holding a cutting tool in  a slide overhead, the material becomes 
shaved off as  the table moves. The width of surface is treated 
by giving the tool a cross-traverse. The slide moves on a hori- 
zontal rail for  this purpose, and the rail is adjustable up and 
down two uprights flanking the bed. Tool-slides are often put 
on the faces of the uprights as well, so that the sides of the work 
may be planed. Planing-machines are of value both for big and 
small articles; they may take one of the former and deal with 
it singly, or a whole string of small objects can be clamped in 
line on the table and surfaced off. (See also WOOD-WORKING 
~ ~ . ~ A C H I N E R Y  ; MACHINE-TOOLS.) 

PLANKTON is the name which is now given to the drifting 
(and usually microscopic) life contained in the waters of the 
seas, lakes, ponds and streams. I t s  study was begun, just prior 
to  1845, by the great German zoologist, Johannes Miiller, in the 
sea round Heligoland. Associated with Miiller, in 1845, were his 
pupils, Max Muller, Busch, Wilms, Wagener and others. Ernst 
Haeckel, as a student of 2 0  years of age, was with J. Miiller, a t  
Heligoland, in 1854, and began to study the plankton. "When," 
said Muller, "you have once entered this pelagic, magic world 
you will not easily leave it  again." Rapid extension of plankton 
investigation followed, both in  Germany and in Great Britain, 
and the great names associated with this branch of 19th century 
marine biology are Heinrich Miiller, A. Kolliker, C. Gegenbaur, 
Leuckart, Carl Vogt, T .  H.  Iluxley and McIntosh. 

I n  1873-76 the "Challenger" made her voyage of circumnaviga- 
tion and great collections of plankton were made in all the seas of 
the world. Many other voyages have since been made but there 

has been none that did so much work as was carried out during 
those three years under the direction of Wyville Thomson and 
John Murray. Another equally great landmark was the "Plankton 
Expedition" carried out by the "National." Victor Hensen, of 
the University of Kiel, led this expedition (which worked in the 
Atlantic ocean) and with him were associated Brandt, Schiitt, 
Fischer and Kriimmell. All subsequent work on the plankton has 
been dominated by the methods elaborated by these workers and 
by the extraordinarily fertile ideas of Hensen, and these methods, 
with their results, make up the modern science of hydrobiology. 

T h e  P l a n k t o n  in General.-The passively drifting, pelagic 
life of the sea and of fresh waters consists mainly of microscopic 
organisms. There are some large plants and animals that are 
planktonic in their habits: such are the gulf-weed (Sargassum), 
medusae, siphonophores and other jelly-fishes; some molluscs 
like the pteropods ("whale-feed"), the pearly nautilus, etc. I t  
is not usual, however, to consider these relatively large plants 
and animals when we are discussing the plankton: in practice we 
take the latter to  mean the organisms which are, as a rule, in- 
visible to  the naked eye, because of their minute size and trans- 
lucency. Even the most transparent sea water may contain very 
large numbers of these microscopic organisms and sometimes 
they are so abundant that the water may be coloured, or turbid, 
and they may even tint snow and ice. A practical distinction is 
made between the Macroplankton, which can be caught by filter- 
ing the water through very finely woven silk cloth, and the 
Microplankton, which are so small that they escape through the 
pores of the finest fabrics that can be employed. Later on we 
shall consider more fully the methods of collecting the plankton. 
A further practical distinction, in  discussing distribution, is that 
between the Transitory Plankton and the Permanent Plankton. 
The former category includes all those organisms which have a 
brief, pelagic, drifting stage in their life history, after which 
they develop into actively swimming, large animals (the Nekton), 
or into rooted or sedentary plants and animals (the Benthos). 
The latter category includes a multitude of species of organisms 
which live throughout their lives as planktonic, passively drifting 
individuals. I t  is customary to distinguish between Oceanic and 
Neritic Plankton, the former inhabiting water which is far  from 
land and the latter being practically restricted to  the zone of 
shallow water near the Continental coasts. Then there are many 
plankton organisms that prefer to  live near the surface of the 
sea and these we call the Epiplankton, while there are others 
that habitually live in the deeper layers of the ocean: these make 
up the Bathyplankton. Finally the different oceans, seas, zones 
of latitudes, etc., tend to harbour characteristic plankton com- 
munities, so that a naturalist who is very familiar with plankton 
investigations can often say where an unknown sample has been 
collected. 

After this general survey we may now consider the various 
kinds of organisms that occur in the plankton. 

T h e  Trans i to ry  Plankton.-A great number of marine or- 
ganisms "spawn" in the general sense-that is, they discharge 
their spores, eggs and larvae into the sea, where these things 
simply drift about while they undergo development. After the 
latter process is complete the organisms leave the plankton com- 
munities, either to  settle down on the sea-bottom or to  roam 
about in the sea as freely-locomotory animals. Thus the eggs 
and larvae of innumerable marine species are transitorily plank- 
tonic organisms, finally becoming benthic or nektic ones. Benthos 
includes all the organisms that live on or are attached to the sea 
bottom, while nekton includes those others that are actively 
locomotory in their habits. (See MARINE BIOLOGY.) 

Thus most of the fishes spawn, emitting their eggs and sperma- 
tozoa into the sea water, where the processes of fertilization and 
embryonic development occur. When embryonic development 
ends the little fish is a larva, and as such it simply drifts about 
in the sea. Finally its development is completed by a meta- 
morphosis and then it  assumes the form and habits which are 
characteristic of its species. I t  leaves the plankton and becomes 
a nektic animal. Most of the marine Crustacea reproduce in 
the same way, that is they may direct!y emit eggs into the sea, 
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FIG 1.-PLANKTON: DIATOMS. P E R I D I N I A N S ,  ALGAE. (HIGHLY MAGNIFIED)  

1. Coscinodiscus, 2 .  Coscinosira, 3 .  Biddulphia, 4. Chaetoceras, 5. Thalassiosira, 6. Peridinium, 7. Algal Zoospore, 8. Ceratium, 9. Ceratium, 10. 
Noctiluca, 11. Acanthometron, 12 .  Coccosphaera, 1 3 .  Phaeocystis ( 1 2  and 

or the parents may, for a time, carry these eggs attached to their 
bodies, but in most cases the embryos develop into larvae which 
are always small, practically non-migratory and which finish 
their development while drifting in the plankton. Many of the 
Mollusca lay their eggs (enclosed in cases, or cocoons) on the 
sea bottom, but others emit the eggs and sperms into the water. 
I n  all cases, however, the larvae drift about for a time. Just 
the same general life-history is displayed by most of the worms, 
the polyzoa and practically all the echinoderms, sponges and 
coelenterates. The rooted algae liberate their zoospores into the 
sea on the littoral and shallow-water zones and there these 
myriads of (even microscopically) tiny organisms drift about 
and perish. 

The wealth of life that is so produced is incredibly great. Even 
one large cod will spawn annually several millions of eggs, all 
of which exist for a short time in the plankton, and some of 
which become larvae and small baby cod. So also with almost 
every kind of marine animal: its eggs that are spawned every 
year must generally be counted by the thousands or hundreds of 
thousands. Yet, on the average, of all the eggs produced by any 
marine animal only one or two can undergo development and 
growth up to full reproductive maturity. The remainder, destined 
to perish in the struggle for existence, have their life-phase for a 
few weeks or months in  the hordes of transitorily planktonic 
organisms. 

T h e  P e r m a n e n t  Plankton.- In all parts of the seas and 
oceans the plankton always contains great numbers of organisms 
that have this habitat throughout their whole lives. There are 
many large, permanently planktonic organisms-some algae; 
many medusae (which are sometimes so numerous as to make 
a visible, coloured carpet on the surface of the sea) ; many other 
coelenterates (such as the Siphonophores and the Ctenophores); 
some worms; some molluscs like the pearly nautilus, and the 
Heteropods and Pteropods (the latter may exist in great shoals 
and form the food of the whalebone whales). These large plank- 
ton animals and plants are, however, few and unimportant when 
compared with the multitudes of the microscopically small ani- 
mals and plants which abound even in water that appears, to  

13 .  Unicellular algae) 

the naked eye, to be perfectly clear and barren. 
Among the Crustacea the little animals called Copepods, 

Schizopods, Ostracods, Cumacea, with some less abundant groups 
are always and everywhere present in  the plankton and some- 
times they are extraordinarily abundant. They live mainly in the 
upper layers of the sea, but many species are also found in very 
deep water. Their significance, even for human affairs, is very 
great for they are the food of such fishes as herrings, pilchards, 
sprats, hake and other kinds that are regularly caught by  the 
fishermen. Many other marine animals, of course, eat them. 
They may be so very abundant that sufficiently large numbers to 
cook and eat may be taken by fine nets drawn through the sea. 

Worms belonging to the groups called Polychaetes and Chae- 
tognatha (these are the bristly jointed worms and the translucent 
"arrow-worms") abound. The only planktonic vertebrate (or 
rather "chordate") animals are  some of the Tunicates, and one 
kind of these creatures-the salps-may a t  times be so very 
abundant in the sea as t o  clog and sink the drift nets set by  the 

' herring fishermen. The Heteropods and Pteropods are the only 
permanent plankton dwellers belonging to the Mollusca. There 
are no Echinoderms that are always planktonic but the beautiful 
larvae of these animals live for a time pelagically. The  Coelen- 
terates are, some of them, permanently planktonic (see above), 
but most of them (the zoophytes, sea anemones, corals, etc.) 
live on the sea bottom and their larvae appear for a short time 
only among the plankton. None of the sponges are permanent 
plankton denizens. 

Great numbers of species of unicellular animals and plants are 
always planktonic: we shall notice the principal kinds very briefly, 
premising that their full description means writing great books 
on zoology and botany. Among the Protozoa are the Foraminifera 
and Radiolaria-the former characterized by their calcareous and 
the latter by their siliceous skeletons. These animals are micro- 
scopic in size (though sometimes big enough just to  be discerned 
by the naked eye). They are found everywhere in the sea and 
they are so numerous that extensive regions of ocean-floor, a t  
depths of about 2 to  3m., are covered with fine oozes made up  
almost entirely of the shells of Foraminifera and Radiolaria that 
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I 
FIG. 2.- VARIOUS LARVAE O F  MARINE A N I M A L S  (HIGHLY MAGNIFIED)  

1. Spionid larva of a marine worm, 2. Copepod "nauplius," larva, z. 
larva, a "Zoea," 7. "Metatroohophore" larva of a marine worm, 8. 

live and die in the upper layers of the ocean. These shells are 
beautiful and interesting objects when seen under the microscope. 
Very important from the human point of view are the Peridini- 
ans: these are unicellular organisms that can be regarded either 
as plants or animals and they are about as abundant as the Pro- 
tozoa that we have already mentioned. They also have very ele- 
gant shells made of a kind of cellulose material which is impreg- 
nated with silica. Great numbers of Peridinians live in the sand 
and mud in the very shallow sea bottom near the land, but most 
of the species are pelagic-that is, they are permanently plank- 
tonic. The pelagic Peridinians are important food materials for 
some fishes-mainly the pilchard (when it is in the sardine 
stage). These organisms are interesting from another aspect- 
it is they that mainly cause the phosphorescence of the sea. 
Sometimes, when the sea is very fiery, an organism called Nocti- 
luca is so abundant that the water may be visibly turbid and 
discoloured. 

The Diatoms are to be regarded as unicellular, algal plants, and 
they are, on the whole, the most abundant of all the planktonic 
organisms. They have external, transparent, siliceous shells 
which are elegant in form and are often sculptured with beauti- 
ful patterns. They exist everywhere in water-in ponds, lakes, 
on the mud and sand of the foreshore and sea bottom, attached 
to weeds, etc.-the main restriction on their presence is the 
absence of light, for, being green plants, they cannot live except 
in the presence of solar radiation. There are innumerable species 
and they are so abundant in  the ocean that millions of square 
miles of bottom, at  about 2,000 fathoms in depth (and mainly 
in the Antarctic) are covered by the dead shells of Diatoms. 

T h e  Microplankton.- The above observations apply to the 
larger planktonic organisms, but there are numerous species which 
are not captured by using the ordinary "tow nets" (presently we 
refer to the methods that are employed by the planktologists). 
These smaller species (the Micro- or Nannoplankton) include 
many minute Diatoms, Peridinians, shelled and naked Protozoa, 
Flagellates, unicellular Algae and algal zoospores. There are, of 
course, hosts of marine bacteria, but these we do not consider in 
this connection. We shall see that, in point of numbers of indi- 
viduals, the microplanktonic organisms far exceed the larger forms, 

T h e  Seasonal  Var ia t ions  in t h e  Plankton.-Everywhere 
in the sea and in fresh waters the composition and abundance of 
the plankton change with the season. To  some extent the nature 

Parapontella (Copepod), 4. Eucope (Medusoid), 5. Fish-egg, 6, Crab 
Pluteus," larva of a Brittle-Starfish 

and sequences of these changes depend on the region which is 
being investigated and this is particulaily the case when we con- 
sider the larvae, for the nature and abundance of these will de- 
pend on the nature of the local benthic and nektic faunas. I f ,  
however, we consider the North Atlantic region the following 
general descriptions will apply, to some extent, a t  all events, to 
most local regions. 

The cold and dark months, December to  February, are generally 
periods when the marine plankton is scarce and when the Diatoms 
and Peridinians, in particular, are relatively few in number. This 
is because of the feeble intensity of sunlight, which is necessary 
for the growth and reproduction of these organisms. But some- 
time about March or April there is a great outburst of life in the 
sea. Certain indispensable food materials (inorganic nitrogen 
compounds, silica and phosphate?) have been accumulating dur- 
ing the dark months; in the spring there is a rise in sea tem- 
perature and this acts as a stimulus t o  vital processes, but  the 
main factor is the increase in the length of the day and the grow- 
ing intensity of sunlight. The result of these changes is that all 
the vegetable plankton, but particularly the Diatoms, become 
stimulated to reproduce, so that there is almost a n  explosive out- 
burst of life in the sea and great swarms of Diatoms invade the 
shallow sea areas. This is the great event of the year-the "ver- 
nal maximum" of vegetable life in the sea. 

Immediately following it  comes the reproduction of the nektic 
and benthic animals. Hosts of Fishes, Crustacea, Mollusca, Echino- 
derms and worms spawn their eggs into the water, or deposit them 
on the sea bottom. The eggs hatch out and the waters of the sea 
teem with larvae. The latter must feed and they utilize the vege- 
table plankton (Diatoms, algal spores, etc.). The production of 
animal larvae lasts into the early summer (or even later with 
some species), but while it  goes on there is a diminution in the 
abundance of the Diatoms. Those indispensable food-stuffs which 
accumulated during the winter months are largely used up while 
the vernal maximum of vegetable plankton lasts. The extraor- 
dinary abundance of Diatoms therefore falls off during the 
months of June to August, but about then the Peridinians begin 
to  increase. The summer months are characterized then by  a 
relative scarcity of Diatoms, a great increase in the Peridinians, 
an abundance of larvae belonging to many groups of inverte- 
brates and a great abundance in the Copepods. 

I n  the autumn or early winter the Diatoms sometimes increase 
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again-there is an autumnal maximum. But this is a very brief 
phase and with the shortening of the day and the drop in sea 
temperature towards the annual minimum all kinds of planktonic 
life in the sea decrease. I n  this very summary account of the 
seasonal change stress has been laid on certain physical agencies 
-light, temperature and inorganic food substances-that are re- 
garded as of importance, but we must never forget that intrinsic 
causes are also operative. Heredity has implanted, in  the organ- 
izations of all marine organisms, a cyclical tendency so that the 
annual outbursts of reproductive activity are stimulated, or set 
off, so to  speak, by the seasonal changes. 

The A b u n d a n c e  of t h e  Plankton.- There is no part of the 
seas and oceans where planktonic organisms do not occur. Even 
in the greatest depths of the ocean we suspect that certain micro- 
crustacea exist. Under the ice, in polar regions, rich collections 
may be taken and there are abundant algal organisms in the pools 
that form in hollows on the surfaces of ice-floes in the summer. 
Snow and ice may actually be tinted with Diatoms and other 
organisms. The richest plankton in any part of the world-ocean 
is that found just on the borders of the polar seas, in the regions 
of melting ice. I n  general the temperate and cold seas are rich 
in plankton, while the tropical and warm waters are relatively 
poor. 

What absolute quantities of plankton-organisms exist in the 
sea? There is so much variation with regions and seasons that it 
is difficult to  give definite figures without going into great detail. 
A long series of experimental hauls made in the Irish sea gave a 
general average of one or two organisms in every cubic centi- 
metre of water, while a t  the periods of greatest abundance each 
cubic centimetre contained about a dozen organisms. But this in- 
cluded only the larger planktonic individuals, and it  is generally the 
case that the micro-forms are far more numerous. I n  some experi- 
ments made at  Plymouth it was shown that there must have been 
at  least several hundreds of individual organisms (macro- and 
micro-species) in every cubic centimetre of sea water 

These estimates refer to the numbers of organisms in the sea 
water a t  a particular moment, and we ought also to consider the 
rate a t  which they reproduce and grow. There is not the knowl- 
edge a t  present which would enable us to make such estimates, 
but some approximate idea of the total mass of living material 
that is produced in a sea area can be obtained by indirect methods. 
We must note, first, that all animal life in the sea depends on 
vegetable life: the animals can only subsist by eating other ani- 
mals, or plants, but the plants can use *s their source of food- 
stuff the carbonic acid that is dissolved in the water. Utilizing the 
energy of sunlight they can synthesize this carbonic acid into 
cellulose and other vegetable substance. Now it is mainly the 
Diatoms, Peridinians (and other plankton organisms that have 
the vegetable mode of nutrition) that do this, for the total mass 
of all the rooted algae must be very small in comparison with 
the mass of the vegetable plankton. I t  is possible, by routine 
chemical methods, to find out how much carbonic acid is removed 
from solution in a sea area, during the spring and summer seasons, 
and then converted into carbohydrate by the activity of the vege- 
table plankton. The result is  very surprising: a t  least 300,000 
kilog. of dry organic carbohydrate must be produced during a 
single season per square kilometre of sea surface. Or, expressed 
in more familiar terms, a spring and summer of organic produc- 
tion in  the sea gives origin to about ten tons of moist vegetable 
substance per acre of sea. This is the marine harvest due to the 
activity of the vegetable plankton: a t  present man reaps only a 
very small fraction of it  in the shape of the fishes and other 
edible animals that he catches. 

Methods of S t u d y i n g  Plankton.--4 veritable wonderland 
awaits the amateur naturalist who can spend a short time at the 
seaside during the spring months. He will require a student's 
microscope (magnifying 50 to 500 diameters) and some cheap, 
home-made apparatus The net is simply a conical bag of the 
finest and strongest muslin obtainable: it  is about I to  aft. in 
diameter and about 4ft. long. I ts  mouth consists of an iron ring, 
to which a selvage of strong canvas is laced. The net is sewn on 
to this canvas edging. I t  is towed in the sea behind a rowing 

boat for about half an hour. 
When the net is hauled it is drained of water and turned out- 

side in. The pointed end is then rinsed in sea water contained in 
a 2 lb. glass jam jar. A small sieve is made by loosely tacking a 
piece of muslin on a square wooden frame about 4in. along each 
side. The water containing the catch is then slowly poured through 
the central part of the sieve. Then the latter is turned upside 
down and the plankton is washed off into a little sea water in the 
bottom of a saucer. This will now be a thick, greenish turbid 
mass. A dipping tube is made (like a fountain pen filler, but 
with a wider opening) and some of the plankton is lifted with 
this and put into a watch glass, which is then examined under the 
microscope. Examined day by day the spring and summer plank- 
ton is full of the most beautiful things. 

Nets contrived to fish quantitatively are also used. I n  such 
investigations fine miller's silk bolting cloth is used. This has 
meshes of over IOO to  the inch. Heaps of organisms escape 
through this net. T o  catch the very minute plankton the water 
must be centrifuged, or cultures are made in an analogous way 
to those employed by bacteriologists. Elaborate methods have 
been evolved for counting organisms taken in a plankton catch 

BIBLIOGRAPHY.--T~~~~ is a huge literature on plankton but many 
papers are cited, and their source stated, in The Marine Plankton, by 
Johnstone, Scott and Chadwick (Liverpool, 1924). (J. A. J.) 

PLANTAGENET, a surname conveniently, but unhistori- 
cally, applied to the royal line descended from the union of 
Geoffrey, count of Anjou, with the empress Maud, who are now 
styled by historians the Angevin house. I t  was, historically, only 
a personal nickname of Geoffrey, as was "Curtmantel" of his son 
(Henry 11), and was derived from his wearing in his cap a sprig 
of the broom (genet) plant. When the fashion of personal nick- 
names passed away, the members of the royal house were usually 
named from their birthplace, as Thomas "of Brotherton," 
Thomas "of Woodstock," and so forth. But Edward I and his 
younger brother, the founder of the house of Lancaster. had still 
nicknames respectively, as "Longshanks" and "Crouchback." I n  
the later days of the dynasty the surname of Beaufort was adopted 
by the legitimated issue of John of Gaunt by Katherine Swyn- 
ford, but that of Plantagenet was bestowed on Arthur. natural son 
of Edward IV, who was created Viscount L'Isle. I t  appears, 
however, to have been adopted as a surname by Richard duke of 
York (father of Edward IV) some 12 years before his death. 

At the death of Geoffrey's grandson, Richard I ,  his younger 
brother John succeeded. John's younger son Richard, king of 
the Romans, left a son Edmund, earl of Cornwall, with whom his 
line ended; hi3 elder son Henry I11 left two sons of whom the 
younger was created earl of Lancaster and was grandfather of 
Henry, earl of Lancaster, whose heiress married John of Gaunt 
(i.e., Ghent). (See LANCASTER, HOUSE OF.) John of Gaunt's next 
brother, Edmund of Langley, founded the Yorkist line. (See 
YORK, HOUSE OF.) Although no other dynasty has reigned so long 
over England since the Norman Conquest, the whole legitimate 
male issue of Count Geoffrey Plantagenet became extinct in 1499 
See Genealogical Tables, Vol. 8, p. 8. 

PLANTAGINACEAE, a family of dicotyledonous herbs. 
the best known members of which are the plantains (Plantago), 
cosmopolitan weeds, of which five species occur in Great Britain 
and upwards of 30 in the United States. (See PLANTAIN.) The 
family contains three genera and about 260 species. The seeds 
of Plantago fisy2liu.m (Mediterranean) are used in silk and cotton 
manufacture. The flowers, usually hermaphrodite and inconspicu- 
ous, are wind-pollinated. For a monographic treatment see R. 
Pilger. "Plantaginaceae," PfEanzenreich 102 (iv, 269) : 1-466, 
f .  1-44 (1937). 

PLANTAIN, a name given to certain plants with broad 
leaves. This is the case with certain species of Plantago, Alisma 
and Muss, to all of which the term is popularly applied. The 
species of Plantago (family Plantaginaceae) are mostly weeds with 
a dense tuf t  of radical leaves and scapes bearing terminal spikes 
of small flowers; the long spikes of P. major, when in seed, are 
used for feeding cage-birds; P. lanceolata, so called from its nar- 
row lanceolate 3-6-ribbed leaves, is popularly known as ribwort. 
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P. psyllium and P. ircdica produce leaves in whorls on branched 
stems; their iiiu~iiaginous seeds are used as demulcents under the 
name of Psyllium. Alisrna pla?ttago-aquatica (family Alismata- 
ceae) is the waterplantain. The tropical fruit known as plantain 
belongs to the genus Musa. (See BANANA.) 

PLANTAIN-EATER: see TOURACOU. 
PLANTATION, literally the placing of plants in the ground, 

hence a place planted or a collection of growing things. par- 
ticularly used of ground planted with young trees. The term was 
early applied, in a figurative sense, to the settlement of people, 
and particularly to the colonization of North America in the 
early part of the 17th century and to the settlement of Scottish 
and English in the forfeited lands in  Ireland. The practice of 
sending convicted criminals to serve on the plantations in the 
colonies became common in the I 7th century (see DEPORTATON). 
For "plantation songs" see XEGRO, THE AMERICAN. 

PLANT BREEDING. Modern scientific improvement of 
plants necessitates an understanding of the principles of genetics 
(science of heredity) and utihzes the integrated techniques of 
selection, hybridization, inbreeding and mutation. To  this should 
be added the art of breeding, a combination of keen observational 
powers and the skill to deal wisely with immense numbers of 
experimental plants. Ordinarily the objectives of the breeder are 
improven~ents in yielding capacity, resistance to disease (bac- 
terial, fungal, virus or insect), quality and uniformity of crop, 
lodging resistance, chemical characters (per cent protein, oil, car- 
bohydrates, vitamins), nutritive values, hardiness, and season of 
maturity (earliness or lateness). 

Techniques.-Selection of, plants best adapted to the ob- 
jective is a powerful tool. Two major forms are known as mass 
and pedigree selection. The former implies the continued selec- 
tion of the better plants (seeds, fruits, ears) as progenitors in 
each generation. Seeds from the selections are bulked or massed 
and planted each season. Pedigree selection relies on the progeny 
of selected plants as a direct performance test, the progeny being 
grown in pedigreed rows or plots, each from a single mother 
plant. Hybridization, or the crossing of strains or varieties (rarely 
species or genera) is used to increase variability, particularly for 
new combinations of hereditary characters. Hybridization fol- 
lowed by selection is responsible for many varieties of plants. 
Inbreeding or self-fertilization methods serve to fix desirable 
hereditary qualities in distinct lines. Ordinarily, inbreeding leads 
to some deterioration, but this may be overcome by proper hy- 
bridization. Mutations or sports. both natural and artificial (in- 
duced by X-rays, radium, &at or chemicals), play an important 
role in  some species. Mutations are changes in genes (hereditary - - 
units located in chromosomes) or in the number of chromosomes 
themselves. Superimposed on these four agents is a wise and 
proper use of field-plot techniques with adequate replication of 
the test strains to correct for soil heterogeneity and climatic vari- 
ations. Proper statistical analysis is often essential for detecting 
the most efficient strains. 

Mode of Reproduction.-The exact utilization of these tech- 
niques in plant improvement depends upon the type of natural re- 
production, of which there are three main kinds: ( I )  Asexual or 
vegetative reproduction by tubers, cuttings, budding or grafting; 
( 2 )  Self-fertilizing species, as wheat, barley, oats, rice, beans, to- 
bacco, tomato; and (3) Cross-fertilizing species, as maize, rye, 
many grasses, sugar beets, certain clovers, hemp, hops, cucurbits. 

Asexually Reproduced Species.--These are bred by a large scale 
selection of existing variations; sometimes by an enforced cross- 
ing to  provide new combinations for future selection (sugar cane, 
potato and many garden flo

w

ers); and less frequently by use 
of bud-sports or mutations (citrus fruits, pineapple, potato, ap- 
ple). Progeny of an asexually reproduced plant is termed a 
clone. Most older varieties of potatoes, apples and sugar cane 
arose from chance seedlings of hybrid origin possessing great 
hybrid vigour which reproduces itself in future clones. Modern 
potato improvement includes hybridization to obtain better stocks, 
resistant to  virus, scab and late blight. Many apple varieties 
trace to  bud mutations, largely towards an increase in red colour. 
Numerous commercial strains of the Delicious, Rome Beauty, 
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Winesap and McIntosh varieties arose as colour mutations. Va- 
riety crossing of apples to  produce hardy, disease-resistant 
strains uas  responsible for many newly named varieties. 

Similar techniques are successful with sugar cane. The "no- 
bilization" method used by the Dutch in Java consists of cross- 
ing and back-crossing hardy, inferior varieties by high-quality 
"noble" varieties to give a high sugar percentage combined with 
disease resistance, particularly to virus epidemics. Citrus varie- 
ties are produced from bud mutations, and interesting new forms 
by species crosses (tangelo = grapefruit X tangerine). Mutant 
strains of the Washington navel orange and Eureka and Lisbon 
lemons are grown commercially. 

Self-Fertilizing Species.-Naturally self-fertilized species have 
been largely improved by pedigree or pure-line selection. Most 
of the older varieties of wheat, oats, barley, cotton, beans and 
tomatoes have so arisen. However, as the ceiling of remaining 
variation is reached by  selection, hybridization of pure lines is 
resorted to  for further improvement. The pure-line method of 
breeding is based on the genetic principle that the progeny of an 
individual plant selection in naturally self-pollinated species 
breeds t r u ~  The prol?!em then is m e  of isc!ating the superior 
pure lines and increasing seed stocks of these. The varieties Ican- 
red wheat, Fulghum oats, Atlas barley, Bison flax, Robust beans, 
Pima cotton and Manchu soybeans were all developed by this 
method. Examples of varieties developed by hybridization fol- 
lowed by pure-line selection are Federation, Marquis, Hope and 
Thatcher wheats, Wisconsin Pedigree 38 barley, Calady rice, 
Marglobe tomato, and Surprise pea. 

Cross-Fertilizing Species.-Naturally cross-fertilized species are 
more difficult to handle, because any inbreeding necessary to fix 
desirable characters often leads to  a decline in vigour. Accord- 
ingly two alternatives are possible. One is to use continuous mass 
selection broadly, avoiding inbreeding. This is a slow but sound 
method, similar to that used in livestock breeding. The second is 
the combination of inbreeding and controlled hybridization to 
utilize the phenomenon of hybrid vigour, technically known as 
heterosis. This approach revolutionized plant improvement in 
maize. I t  afforded an unusually striking example of the value of 
pure research to practical agriculture. 

H y b r i d  Maize.-The hybrid corn industry in the U.S.A. traces 
to the scientific, genetical research of G. H .  Shull and E. M. East, 
who reported their results of inbreeding followed by hybridiza- 
tion in 1907-10. But it  was not until the 1920s that the real 
breeding program was underway. Phenomenal increases in uni- 
formity, yield and resistance to lodging and disease, resulting in 
consistent increases in yield of 20--30% over those of the best 
varieties, with acre yields of 100-150 bu. of seed corn per acre, 
became possible. By 1933, only 0.4% of the corn acreage in the 
state of Iowa (U.S.A.) was devoted to hybrid corn, whereas in 
1942 the percentage was 99 on the ro,ooo,ooo corn acres. Average 
state yields in the decade 1933-42 rose from 39 to 52 bu. per 
acre. Certainly more than half of this remarkable increase may 
be attributed to the new breeding method. 

The bases for hybrid corn are the self-pollinated or highly in- 
bred lines. Usually 5 t o  8 generations of inbreeding are necessary 
to isolate a true breeding line. Good lines with a high yield pre- 
potency are very rare, not more than 60 having been isolated to  
1940, despite the tremendous numbers tested. These inbreds are 
crossed, usually by detasseling the mother rows, in various com- 
binations to make the ( I )  single cross, hybrid of two inbred lines, 
(2) three-way cross, hybrid of single cross by a third inbred (3) 
double cross, hybrid of two different single crosses ([AxB] X 
[ C x D ] ) ,  (4) multiple or synthetic cross, hybrids of 5 or more 
inbreds, and ( 5 )  top cross or variety-inbred cross, hybrid of a 
variety by one prepotent inbred, usually as the sire. Most com- 
mercial field corn is produced from the double cross. Sweet corn 
growers favour the single cross because of its greater uniformity. 
Seed from the commercial crop is not saved by the grower for ' 

seed stock of the following year, but new seed is purchased each 
year from expert corn breeders. This necessitates some form of 
state control, certification and careful pedigree methods to  insure 
purity of foundation stocks, 
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Trends  in P l a n t  Breedin%.-Modern developments of the 

decade 1932-42 may be illustrated by the following examples. 
Forest tree breeding, largely by hybridization, for rapidity of 

tree growth (wood pulp, matchwood), for wood fibre length and 
for resistance to fungus and insect ravages, has shown encourag- 
ing prospects. Poplar hybrids have been developed which possess 
remarkable hybrid vigour. Improvements of nut-tree crops by 
hybridization in almond, filbert, hickory, pecan, walnut and tung 
species, and in the chestnut for resistance to  chestnut blight, 
have been crowned with success. 

Improvement of forage crops (alfalfa, red clover, sweetclover, 
lespedeza, vetch and hundreds of grass species) by modern 
breeding methods has received a powerful stimulus under the new 
agriculture based on a permanent soil conservation plan. With the 
newer techniques of hybridization and chromosome doubling, a 
renaissance in breeding of flowering and ornamental plants has 
emerged. Amateur as well as professional growers have been re- 
sponsible for an exceedingly large array of rose, tulip, dahlia, iris, 
narcissus, gladiolus, peony, chrysanthemum, aster and sweet pea 
varieties. 

Constant changes in international trade have necessitated more 
dependable domestic sources of certain crops like cotton. New 
approaches in  cotton breeding for greater staple length, for new 
types adapted to mechanical harvesting methods and for increase 
in oil content of cottonseed, were afforded by successful hy- 
bridization of the Asiatic, 13-chromosome species by the Ameri- 
can, 26-chromosome species in 1932. Varietal hybridization, how- 
ever, has been responsible for the source of the best cotton 
varieties. 

Breeding of bacteria and fungi for  increased efficiency in fer- 
mentation processes has passed the experimental stage and has 
entered the industrial field. Bacterial strains of Aerobacter aero- 
genes differ greatly in ability to  ferment sugars into 2, 3-butylene 
glycol, an intermediate stage in the production of synthetic rub- 
ber. Fungus strains of Aspergillzts niger show striking differences 
in fermentation of citric acid from sugar or molasses. Improve- 
ments in fermcntation efficiency of bacteria and fungi are based 
on the selection of mutations. Beginning in 1935 with work in 
Denmark, better strains of yeast were produced by hybridizing 
different species and varieties. Some of the resulting hybrids ex- 
hibited the well-known hybrid vigour effect and were successfully 
used in industry. Baking-yeast, beer-yeast, and wine-yeast be- 
came promising forms for such experimental procedures. 

Artificial stimulation of mutations by X-ray, chemical or heat 
treatments, and artificial induction of polyploidy (increase in 
chromosome number) by colchicine to  give giant, tetraploid (4n) 
forms are techniques which opened up new horizons in plant irn- 
provement. This is particularly t m c  for  species reproducing 
asexually, such as most fruits and many ornamental species. 

Breeding for disease resistance against the attacks of old and 
new pathogens remains a major concern of the plant breeder. As 
more resistance is bred into varieties, more highly virulent forms 
of bacteria, fungi and viruses emerge which in turn must be com- 
batted. 

P l a n t  Breed ing  Institutes.-Some well-known centres for 
plant breeding are: Australia-department of agriculture, Syd- 
ney; Brazil-Instituto Agron6mico do Estado de S io  Paulo, 
Campinas; Canada-Dominion experimental farm, Ottawa; Eng- 
land-University of Cambridge, school of agriculture, Cambridge, 
and Welsh plant breeding station, Aberystwyth; Germany- 
Kaiser Wilhelm Institut fur  Zuchtungsforschung, Muncheberg; 
India-Imperial institute of agricultural research, Delhi; U.S.S.R. 
-plant breeding experimental station, Moscow, and institute of 
applied botany, Leningrad; Sweden-Sveriges Utsadesforening, 
Svalof ; United States-U.S. department of agriculture, Washing- 
ton; regional laboratories a t  State College, Pa. and Charleston, 
S C., and state experiment stations with well equipped labora- 
tories and experimental plots (California, Connecticut, Illinois, 
Indiana, Iowa, Minnesota, Missouri, New York, Ohio, Wiscon- 
sin). 

BIBLIOGRAPHY.-U.S. Department of Agriculture, Yearbook of Agri- 
culture (1936 and 19.17) (exceedingly valuable surveys of plant breed- 
ing) ; E. M. East and D. F. Jones, Inbreeding and Outbreeding (1919) ; 
E. B. Babcock and R. E. Clausen, Genetics in Relatzon to Agriculture 
(1927) ; C. Fruwirth und Th. Roemer, Einfuhrung in die landwirt- 
schajtliche PfEanzenzzrchtung (1933) ; W. J. C. Lawrence, Practical 
Plant Breeding (1937) ; E. W. Sinnott and L. C. Dunn, Principles of 
Genetics (1939) ; M. B. Crane and W. J.  C. Lawrence, The Genetics 
of Gardelz Plants (1940) ; H. K. Hayes and F. R. Immer, Methods of 
Plant Breeding (1942). (E. W. L.) 

PLANTIN, CHRISTOPHE (1514-158g), French printer, 
was born in a village near Tours (probably Saint-Avertin). He 
learned bookbinding and bookselling a t  Caen, and, having married 
in that town, settled in 1549 as  bookbinder in Antwerp, where he 
was soon known as the first in his profession. A bad wound in 
the arm seems to have been the cause that first led him (about 
1555) to apply himself to  typography. The first k n o ~ n  book 
printed in his office was La Institz~tione di una fanciulla nata 
nobilmente, by J. M. Bruto, with a French translation, and this 
nas  soon followed by many other works in French and Latin, 
which in point of execution rivalled the best printing of his time, 
while the masters in  the ar t  of engraving then flourishing in the 
Netherlands illustrated many of his editions. In  I 562, Plantin 
himself being absent in  Paris, his workmen printed an heretical 
pamphlet, which caused his movables to  be seized and sold. I t  
seems, however, that he recovered a great deal of the money, 
and in 1563 he associated himself with some friends t o  carry on 
his business Among them were two grandnephews of Dan. 
Bomberg, who furnished him with the latter's fine Hebrew types. 
Christophe produced editions of the Bible in Hebrew, Latin and 
Dutch, a Covpzls jz~ris and Latin and Greek classics. 

A much greater enterprise was planned by him in those years- 
the publication of a Biblia polyglotta, which should fix the origi- 
nal text of Old and New Testaments on a scientific basis. I n  
spite of clerical opposition he was supported by Philip I1 king of 
Spain, who sent him the learned Benedictus Arias Montanus t o  
superintend the work. I t  was finished in five years (1569:?3, 8 
vols. folio). Plantin earned little profit, but received the privilege 
of printing all liturgical books for  the states of King Philip, and 
the office of "prototypographus regius." Though outward:y a 
fdithful son of the church, he was till his death the partisan of a 
mystical sect of heretics. 

Besides the polyglot Bible, Plantin published in those years 
editions of St. Augustine and St. Jerome, the botanical works of 
Dodonaeus, Clusius and Lobelius, the description of the Nether- 
lands by Guicciardini, etc. I n  1575 his printing-office reckoned 
more than 20 presses and 73 workmen, besides a similar number 
that worked for the office a t  home. But in Nov. 1576 the town 
nas  plundered and in part burned by the Spaniards, and Plantin 
had to pay an exorbitant ransom. H e  established a branch of his 
office in Paris; and when in 1583 the states of Holland sought a 
typographer for the newly erected university a t  Leyden, he left 
his much reduced business in Antwerp to his sons-in-law John 
Rloerentorf (Moretus) and Francis van Ravelinghen (Raphel- 
engius), and settled there. When in 1585 Antwerp was taken by 
the prince of Parma and affairs there became more settled, he left 
the office in Leyden to Raphelengius and returned to Antwerp, 
where he worked till his death on July I ,  1589. His son-in-law, 
John Moretus, and his descendants continued t o  print many 
works of note "in officina Plantiniana," but from the second half 
of the 17th century the house began to decline. I t  continued, 
however, in the possession of the Moretus family, which religi- 
ously left everything in the office untouched, and when in 1876 
the town of Antwerp acquired the old buildings with all their 
contents, for 1,200,000 francs, the authorities created one of the 
most remarkable museums of its kind in existence, the MusCe 
Plantin, opened Aug. 19, 1877. 

See Max Rooses. Christophe Plantin imprimeur anversois (Antwerp, 
1882) ; Aup. de Backer and Ch. Ruelens, Annales de l'imprimerie Plan- 
tinienne (Brussels, 1865) ; Degeorge, La Maison Plantin (2nd ed., 
Brussells, 1878). (P. A. T.) 
PLANTING O F  TREES: see TREE. 
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